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B-D-TH FEHEFE-7-0-0-L- SR ZEHEEF (5) 4- F2 I 258 FE-8-O-B-D-[6-O-(4-O-P-D-MH ot 7 27 4 525 )- 5o 200 P 925 1 - WL P 80 26 9 EF (6D
B HE C (7 1 ZEW)-3-0-B-D-H & il 3E-(1-2)-[a-L- B2 WEFE-(1—6)]-B-D-H B2 -7-O-0-L- B ZHEE (8). Mt & 3-0-a-
L-BRZWEIE-(156)-B-D-H B WEHE-7-O-0-L- R ZWEH (9), BEEH A (10D, 2-FAHE-4-BRIL-HKIE-O-B-D-[6-0-(4-O-B-D-Mt IR
R 2 P ) - B I 1P R T A R (11D iR R -3-O-[ B-D-PHk e 4 25 B 3 - (1— 3 )- - L -PEE T R, 25 JE (1 6)-B-D- P i 2 7L
FE]-7-O-B-D-ME i 5 2 B 225-(1 53 )-0-L-ME I BRAHE T (12D MRz 32-3-O-[B-D- Mk Fee i 26 B 225 -(153)-(4-O- [ -t 2 ) - - L -
NI R, 25 A - (15 6)-B-D- L I 2 FUMEIE |-7-O-0-L-ME IR BR ST (13). 538 (h&W 11~13 b &4, 23 Bldr 4 ke
%A, BEE E. BEEF; WEY 8 AEURMNHE D kBR8], BREGRAGESHE T HE D LGRS 25
JREER, THFEE T KRR,

KA HESDk: fik; BERA; BEH E; HEEF; 1L EH-3-0-B-D-Fi 4 il 5 -(1-2)-[o-L- R W 3E-(1—6)]-B-D-
HBEEE-7-0-0-L- R 2R

FESYES: R284.1 XRAFRERE: A NERE: 0253 -2670(2024)17 - 5757 - 13

DOI: 10.7501/j.iss1.0253-2670.2024.17.002

Chemical components of Aconitum tanguticum

LU Chenna, Yang Yue, CHEN Qianwen, LIU Ting, WANG Zhimin, FENG Weihong, LIU Xiaoqgian, XIE Humin,
LI Chun

Institute of Chinese Materia Medica, China Academy of Chinese Medical Sciences, National Engineering Laboratory for Quality
Control Technology of Chinese Herbal Medicines, Beijing 100700, China

Abstract: Objective To study chemical components in the anti-inflammatory active fractions of Aconitum tanguticum, so as to
elucidate the pharmacodynamic substance basis for its heat-clearing and detoxifying properties. Methods An inflammatory model
of mouse macrophage cells RAW264.7 induced by lipopolysaccharide (LPS) was used, with NO release as the evaluation index to
investigate the anti-inflammatory activities of various parts of 4. tanguticum and determine the active fractions. And a variety of modern
chromatographic techniques were then employed to separate and purify the chemical constituents in these active fractions. The
structures of the compounds were identified by four major spectroscopic techniques and comparison with literature values. Results
The 30% ethanol elution fraction from the ethanol extract of 4. tanguticum after treatment with macroporous adsorption resin showed
the best anti-inflammatory activity. From this fraction, a total of 13 compounds were separated and identified, including vanillic acid

(1), PA6 heptamer (2), ponkaroside D (3), quercetin-3-O-a-L-rhamnopyranosyl-(1—2)-[B-D-glucopyranosyl-(1—3)-a-L-(4-O-trans-
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p-coumaroyl-rhamnopyranosyl)-(1—6)]-p-D-galactopyranoside-7-O-a-L-rthamnopyranoside ~ (4), kaempferol-3-O-[a-L-rhamno-
4-dihydroxyphenethoxy-8-0-3-D-[6-O-(4-O-B-D-

kaempferol-3-O-B-D-glucopyranosyl-(1—2)-O-[a-L-

pyranosyl-(1—6)-p-D-galactopyranoside] 7-O-a-L-rhamnopyranoside 5,
ponkaroside C (7),

rhamnopyranosyl-(1—6)]-p-D-galactopyranoside-7-O-a-L-rhamnopyranoside (8), quercetin-3-O-a-L-rhamnopyranosyl-(1—6)-8-D-
galactopyranoside-7-0-0-L-rhamnopyranoside (9), ponkaroside A (10), 2-methoxy-4-carboxyl-phenyl-O-B-D-[6-O-(4-O-B-D-

glucopyranosyl)-feruloyl]-glucopyranoside  (6),

glucopyranosyl)-feruloyl]-glucopyranoside (ponka acid A, 11), quercetin-3-O-[B-D-glucopyranosyl-(1—3)-a-L-rhamnopyranosyl-
(1—-6)-B-D-galactopyranoside]-7-O-B-D-glucopyranosyl-(1—3)-o-L-rhamnopyranosyl (ponkaroside E, 12), quercetin-3-O-[B-D-
glucopyranosyl-(1—3)-(4-O-trans-p-caffeoyl)-a-L-rhamnopyranosy-(1—6)-p-D-rhamnopyranosyl]-7-O-a-L-rhamnopyranosy
(ponkaroside F, 13). Conclusion Compounds 11—13 are new compounds, named as ponka acid A, ponkaroside E, and ponkaroside
E respectively, and compound 8 was isolated from A. tanguticum for the first time. The research results not only partially elucidate the
pharmacodynamic substance basis of A. tanguticum for heat-clearing and detoxifying properties, but also enrich the structural types of
natural products.

Key words: Aconitum tanguticum (Maxim.) Stapf.; anti-inflammatory; ponka acid A; ponkaroside E; ponkaroside F; kaempferol-3-

O-B-D-glucopyranosyl-(1—2)-O-[a-L-rhamnopyranosyl- (1—6)]-p-D-galactopyranoside-7-O-a-L-rhamnopyranoside

HE L AREBEFR (Ranunculaceae) kB
Aconitum Linnaeus 1 ) H F % 3k Aconitum
tanguticum (Maxim.) Stapf. I\ T #22 5%, il H
Yikt, LA PR, Hik, R, AN, RIS
PETFINRG W TRI AR QY I B AR |
filids Bk WATVEIRRE R g Yrh R AR IARHT AT
KPNHE L LPEE T EYEE. WS, &
PR WOVEE pl gy, e o il A B 2 Dy L T A
oy, T B AEVIRAESTAT, FTREI. FUREelo A
PR ST A RAFRAEYEE. B2, HE
5 3B PR A R TR =AM T BT
TR B RIFHRIPIRIGTE, =2
MT6IT 5 RAEARRHIBN, TR SR A TR
Z#E (lipopolysaccharide, LPS) HI¥/IN & E0 40 iy
RAW264.7 MM KA, XM THE Sk
WA B AN ] LA T I 5052 A ot 410 1 20 LR T
NO MITERHHTH%E, KIL 30% LEEVEME AT 5%
TR, MO ERALEEAT IR N BIAL 2 R T 7T
HEE 13 MEEW, DHEEAEFIR (vanillic
acid, 1). BENELIEZ (2-azocanone, 2). BEH D
(ponkaroside D, 3). Hft & 2 -3-0-a-L- i 2= HH 3 -
(1—2)-[B-D- ] & HE FE-(1—-3)-0-L-(4-0- R -5 & 5.
POk BR 2= 4 )-(16)]-B-D- H F& Bl e -7-0-0-L- B2
BE ¥ ( quercetin-3-O-o-L-rhamnopyranosyl-(1—2)-[B-
D-glucopyranosyl-(1—3)-a-L-(4-O-trans-p-coumaroyl-
rhamnopyranosyl)-(1—6)]-B-D-galactopyranoside-7-
O-a-L-rhamnopyranoside, 4)+ 11 Z5/-3-O-[a-L- 2
B 5 -(1—6)-B-D- H &% # ik -7-0-0-L- B 25§
( kaempferol-3-O-[a-L-rhamnopyranosyl-(1—6)-p-D-

galactopyranoside]-7-O-o-L-rhamnopyranoside, 5)-

4- — F2 I 258 HE -8-0-B-D-[6-0-(4-O-B-D- M R i
& OB - B B BE AL - L M R A OB 4-
dihydroxyphenethoxy-8-0-3-D-[6-O-(4-O-B-D-gluco-
pyranosyl)-feruloyl]-glucopyranoside, 6). B#&EEF C
(ponkaroside C, 7). LZEM}-3-O-B-D- Hii %] HE % -
(1>2)-[a-L- R 2= Fi e -(1-6)]-B-D-H & Fii 5£-7-0-a-
L- i 2B (kaempferol-3-O-B-D-glucopyranosyl-
(1-2)-O-[o-L-rhamnopyranosyl-(1—6)]-p-D-galacto-

pyranoside-7-0-a-L-rhamnopyranoside, 8)- i 7 % 3-
O-0-L-FR A HE = -(1-6)-p-D- H B i 5:-7-0-0-L- R %=
FEH (quercetin-3-0-a-L-rhamnopyranosyl-(1—6)-B-D-
galactopyranoside-7-O-a-L-rhamnopyranoside, 9).

FEIEAF A (ponkaroside A, 10). 2-F 48 JE-4-FR 3L -2
FE-O-B-D-[6-O~(4-O-B-D- N 7] 425 il 3 )- Bl B Tt 65 -
ntE VR 78] & P (2-methoxy-4-carboxyl-phenyl-O-B-D-
[6-O-(4-O-B-D-glucopyranosyl)-feruloyl]-glucopyrano-

side, 11). Hil iz -3-O-[B-D-MH IR 4 i 3 -(1—3)-
ou-L-TH: R B 25 B 3 -(1—6)-B-D- I IR 2 FL B 3 -7-0-
B-D- At TR ) % K AE -(1—53)-a-L- Wk T B 25 B FF
( quercetin-3-O-[B-D-glucopyranosyl-(1—3)-a-L-rthamno-
pyranosyl-(1—6)-p-D-galactopyranoside]-7-O-p-D-
glucopyranosyl-(1—3)-a-L-rhamnopyranosyl, 12)-. #
S 3% -3-O-[B-D- MLt e 5 %] B 5 -(1—3)-(4-0- J 3X- il
IR 5L )-ou-L - L R B, 2 3k -(1—6)-B-D- N g >F LAk
$£1-7-O-a-L- Mt W B 2= B% B ( quercetin-3-O-[B-D-
glucopyranosyl-(1—3)-(4-O-trans-p-caffeoyl)-a-L-

rhamnopyranosy-(1—6)-p-D-rhamnopyranosyl]-7-O-

o-L-rhamnopyranosy, 13). He, (b E5Y) 11~13 K
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LG, ohldr A AR A (1D, BETF E
(12). BEH F (13). AW 8 NEHIRMNHH Sk
BT R, %G FRT i B BT A AR A T A
Bt S A5 245 A8 BRJR NI KR FH S (R it
1 EEMH
1.1 {YE5

LC3000 Z4 il 2 A 84 CIE 5 B s e R 4
HIRAT), XevoG2-SQTOF B &40 # K 47 I 7] i
&A% (ZEE Waters A7), DionexU-3000 %Y 5 20K
IS (3EE Dionex AF]), R-220 AYfigkt& Kk
¢ GFIMEIE THA R AR, XS105DU &7
32— RV G MR8 -FE R 2GR A TR A FD,
BrukerAvancellI600/500-NMRspctrometer #3512 i
YR (FE[E Bruker A #]), ZF-1 B4PYH B
AR A B R B A B RS AR AR, 4
iR 9548 (3£ Thermo A F)), 18] & & iM%
(Olympus 2~ 7)), BRI (Bio-tek AR, £LAMEIE
1 (3E[H PerkinElmer A 7)), 7890A B4 54X
(£ H Agilent AF] ).,
1.2 k5

DMEM #57% % . Jfi 4 L3 (Foetal Bovine
Serum, FBS). 0.25%J#E-EDTA. 1% Pt (HHE X
L8R %) PBS WRIWH Gibco AH]; LPS. —H
VA (DMSO)+ Griess 77|l | Sigma-Aldrich 2
F]; CCK-8 7| H Dojindolaboratories A #]; NO
WA EE 5 RKAH]; SephadexLH-20 HEiRIA H
GE /A#; MCI 3k CHP20/P120 1 H H A =251k
SNFs RAH ODS HERNE [ 4ROV RHE K A TR
AF]; AB-8 KALW B BRI B 22 Bt LA TR
FRATF]: R NEIE B N AT SCH AR R A IR
AFE]; 200~300 H A GRS R B 5 BT
I ARG E 2 CIL AR AR, ik F Al
CIEM EFEBR R B (RED ARAF; 4
KT B BN I S B PR A F .
1.3 8

HELWEFE=MHERRAARAR, &

E R E R R 2 AT AR e N B ER
L@ H T Sk 4. tanguticum (Maxim.) Stapf.
(1 A

L-2EFURE (LS A2718213965). D-E3LHE (it
5 S261B227036). L-#i & b# (It'5 A27GB159073).
2SR (IS 027GS165538) Fb D-(+)- T /K #6i % b
({5 N031B230669) 35 [ g it A=Y RHEA BR

AT, BLEXHIE S HPLC AR 3 — Akt 3 H s
3 =98%.
1.4 ZHREEK

RAW264.7 /N G40 I 1 A6 5T B A i 7%
Pt
2 Rk
2.1 HEZLARIAHRAEIE

BUHH 53k 258F 7.0 kg, BrEERERY, 435000
A 8. 6. 6 {5 40%Z R (S 40 kHz. 1)
550 W) H2HL 3 K, BRR 40 min, 20ARER, &
FRIEH, RUE TR TR, KIEWIRAE = 25 L.
15 AB-8 KALMPHB IR, JeH 95% S Bz 115
Ja, PR RCEE, & FEa KRS B
FEF CACERAT ) AB-8 RALIPRM R, MK K
30%- 50%- 70%- 95% LS, St 251, &
TE&H M, R RIS IRE 19 BIK AL
(28.02 g)+ 30%LBESRAL (232.24 g)+ 50% L BESFAL
(92.64 @) T0%LEEAL (10.72 g) Fl 95% LT
£ (6.18 2)s
2.2 YHREEEFE

/INER ELWE AT L RAW264.7 FR TN 10% 154 1
JE ) DMEM mipEREFR5E (N5 100 U/mL IEF &R
1100 pg/mL FEERFR), BT 37 C. 5% COL Kl
B IR AR TR R
2.3  CCK-8 JE#&NZHARSE S

FRAMBBRAA 2 70%~80%M, JHAL4NfLL 5X
105 NALEZFT 96 LI+, DMEM 56 485 773 (F
10%FBS) ¥53% 24h J5, N HMA. IEHXTHEA
Menzit . s AR SR A MR TR, IE
HTRRAUIMN IE R B985, A2l RN &
A STt R A IR A 62.5~1 000.0 pg/mL 155
KL, FH 6 MEAL. 24 h 5, I CCK-
8 A 10 uL/AL, T 37 ‘C. 5% CO2 HIBEFR4H 4k
S35 F% 30 min, AR5 E TEEARX 450 nm A0 IR
FE (D EH, RS

AUBIE FT=(A s — A 5:)/(A um— A 5r1)
2.4 Griess JEWMZHRE~4% NO B2

KH Griess AN H 2 Sk S50 AL i X LPS
753 1) RAW264.7 41l 7334 NO FIHIHI/EH o BOR
HAEKIAN RAW264.7 410, LLZ) 5X10° /4L
BT 96 fLERH, 7537 C. 5% CO» IRERIR; 240
HHEESE 240 5, BHMTH MR, REATIRA ., R
HFNE 2, G HFBIA AN LPS (& EHK
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& 1 pg/mL), 45252055 TN &G AN A R Bk
(31.125. 62.5. 125, 500 pg/mL) P #0577
B, GREEAEZEE T TR 240 5, ST
H MR TR B3GR (100 pL) SHHFEMAFR Griess
WA LA 22 AR, fE=E TEE B 5~10
min J5, fE 540 nm AbAd FHEEARACI E TR S A
B, ZhibaiEtiZItH NO & &E.

2.5 BUERSBISBEMAK

WHE Sk 30% B MRS 150 g, |
MCI i, FI/K-HEE (100 © 0~0 : 100D FfEH:
i, PIEEIREE, 7331245 Mi~Mo.

Hor Ms (4417 g) ZRFEAE G, K-HEE
(100 : 0~0 : 100> BHEFEM, 22 GHEF HPLC
A FER I, JE15 3 8 NS Msi~Msg.
HHZH o Mss B, 20t R B A A 1
(15.0mg) #12 (32.0 mg).

Msz (1.072 4 g) % Flash ODS i /35y, /K-
HEE (100 : 0~0 : 100D BRELERL, MRS 5 I,
133 4 NS> Ms7.1~Msz4. Ms72%4 Sephadex LH-
20 EEIRFEEIE R, 50%FEETEME R 4 NS
Ms721~Ms7240 Ms724 815 il 2 0AH L1 43 55,
CIE-K (17 1 83) BEMt, /&Y 3 (r=25.791
min, 13.0mg). Ms73 %4 Sephadex LH-20 %A
W, 50% FH BT AF R 5 AN Msaszi~
Ms7350 SLFRZH5r Msqss HHBLE G EA, SdxkE
Va4 (28.0mg).

Mss (9.081 2 g) % Flash ODS i /35y, k-
FEZC100 : 0~0 : 100)BHEEHENL, 192140 73 Mss1~
Ms3s. Ms32%48 Sephadex LH-20 Bt a1 795,
50% FEEVENAF 2] 9 NS Ms321~Ms3200 Ms3as
F Ms 320 I HILE K, S0t R EHERNE
Y5 (129.8 mg). Mss3 % Sephadex LH-20 #EfA:
Ik B, 50% M RESENASE] 11 NS Msssa~
Ms3ai1e FLFZHS Msssi0 f1 Msss PEHBLE G
g, 2 REFEFESEEY 6 (45.1 mg).

Msa (13.544 2 g) % Flash ODS F: i o,
JK-FEE (100 0 0~0 : 100) BEEEVEME, 53145
Ms41~Msas. Msaz 2t Sephadex LH-20 Bkt ik
I, S0%FRESE AR R 4 NMHS . H Msaza
IR, S0t R EHFBEY 8 (35mg);
Hor Msas HE—4aith, 153 10 NI Msaszi~
Ms 43100 275 Msasi0 BB B E 1A, &t Bk
BAHEBY 9 (28.0 mg)s

Mss (#£] 13.0014 g) £ Flash ODS {035 5,
K-FEE (100 : 0~0 : 100) FREELEN, 31459
Mée3.1~Ms33. Mesz 2 Flash ODS #: 8 1% i#k—5 45
2, 13BI45 Mes21~Mes240 Mes22 4 Sephadex
LH-20 #ERAEORE B, 50% H R vk B i £ 2 21
93 Me3221~Me32230 Me32.2.2 & il £ 00 t61
E, CHE-K (17 183) B, BIEW 7 (r=
22.393min, 136.8mg) 110 (/x=38.599 min, 58.0
mg). Mesoos &Rl & A A, ZIE-K
(16 : 84) P, LA 11 ((r=19.723 min, 11.0
mg). M3 4 Flash ODS #1550 5, 153045
Ms331~Mg3330 Me332 24 Sephadex LH-20 &AL
BB, 50%FHEEVEIISR] 4 NHS Messon~
Me33230 Me3322 2 B Ml A AR L RE 5> 55, Z0-
K (15 2 85) ¥eli, £446E 12 (k=17.023 min, 18.0
mg) oMe3324 2 R 2 BAH 1 43 55, ZE-7K (16
84) WEME, 54bEM13 (r=11.223 min, 5.0 mg).
2.6 HELEITHENRE
2.6.1 FPEATAAL PRECEEAEXTIE S 2 mg, 23l
WF 1 mL B ERE N 2 mg/mL 1) L-2F B R
i SR BRI, 60 CZ&AF TR 2h, NaKF.
WIS AT 02 mL ) N-=F SRk s,
60 ‘C N IN#UZ M 1 h, IE CVE-7KAR RAEEL, % 2 mL,
BUOE Okt 2 T M3 (GO .

2.6.2 BFERIKMGAATEN SOOI DTEN,
HY 2 mg ALE4 12, I 2 mol/L ) HCL ¥ 2
mL, 90 ‘C F/Kf# 4h, AHE=ZIR)G, H=EF
A3 K, Mk 2mL, FEZERRZ, FRKZ
PRETHE. FREVET 1 mL REWRE N 2 mg/mL (¥
LY POk Jie i R i SR IR Eh v b TRA395), 60 Co%
RN 2 hy No PR BRIEAET 0.2 mL 1 N-=
FHSEREDK AT, 60 °C RN 1h, 1EEkE-7K
RARZER, % 2mL, HUECKEZET GC 7.
2.63 GC &2 ajEf:: HP-5 (30 m>X0.32 mmX
0.25um); KA 230 °C, 1HIR 30min; /SN Ny,
APAE 1.0 mL/min; BEFESHRE 250 *C: FID Al
7, RZRIRAE 250 C, RMAKES, BRTE
534 400, 40 mL/min; HEFFER 2 ul, 209k 20 1.
3 #R

3.1 HELLRREARFLAE R SR AL 4 5E M I
®ffR

311 HEHELLEEALFE M T RAW264.7 20
AR R CCK-8 v 52 AN A it Sk FE 1)
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FRE A A, DA e AR . S
SERRM, HE DKM 6 AN RFLR B Bt 5 A 75 R
BIRE 62.5~1 000 pg/mL XH4HA S S35 FE0H B4
HIER (B D, gHRTEJ1357E 90%, TIEN G 4Lst
B BT I 25 o ik FE R T

3.1.2  HHG LSO T RAW264.7 41 fE
JBNO FIFZIE  JEE S B ) R A FEBEE K& NO
AR, BRIk, NO %) 7z AR I 90 S B 75
KA B PR BRI PPN 4R RIS AHIT ST LA LPS

7S RAW264.7 405~ NO (& NN R AR XS

T 5 SN [F R A RE i AT PTG VR 07, 453 0
B2, SRR, SxPIRAE, BAH NO KER
ETE, UGN S, SR
Pn] 2 K NO 7K, HrrKEAL AT 30% 2 BEHENE
TR ()BT 2 05 T B ik, AT ] LPS i S
RAW264.7 4H/fiH NO BB, AH T 7K AR
K, BUIILSEIESE 30% BRI A T 52 B o7
B, DAt R RSB RAE R ZE R T

250 =
= K
2004 I ® 1 B 30% L8
* y ...
. & X B 50%Z
£ 150m . a T
= =1 0P PEEE: RR 70%2.5
2 00+ SH: s RRSRS 1 osvr i
g SEER ULV EER-LFELE R 95% 28
& SEE O QERRER
HEE e e e i ol e B0 00"
CEER UL B-EEEEE
50 SEE D] BRI
EEE DO REBRRR
208 ] SEEREE
(0 — L A Lo o b A (] b g A A (% D
A 62,5 125250 500 1000 4/ 625 125 250 500 1 000 413 625 125 250 500 1000 1B 62.5 125 250 500 1000 41 62.5 125 250 500 1 000
JE R (ug-mL ™) JRERE (ug mL ™) iR Aug-mL ™) JE R (g mL ™) JE R (g mL ™)

L4 *P<<0.05

*P<0.05

“P<0.01, K[,

P <0.01 vs control group, same as below.

B 1 HESATEIERIRMIN RAW264.7 4AH5E NI (X5, n=5)
Fig. 1 Efects of different elution fractions from A. ranguticum on RAW264.7 cells (Xt 5, n=5)

30-
11 20) ==
S
!
ol |
s . |
% 10 = * **** \?E
LEal \?55 ::g:n
* _? I ::x: b N g E | ,: N ? - L
L N 1 R RNV B NI
0 if\é:“x QI F BN
7K 30% 0% SQ%Z ¥
S

FEEEE] w i

B i

SN62.5 pgrmL!
731125 pgrmL!
(= 125 pg'mL™!

R 250 g L

Y FFFFFD

*
*

NN
NN NN

B9 500 pg-mL!

T [ 3 i [ 3 T 4
yFFF 7l
N e

&

FY YV VYTV YYYY

AN

K 95% L1

&

70%

2 HEELFREGEBEMY NO HIFIER (x1s5,n=5)

Fig. 2 Inhibitory effects of different elution fractions from A. tanguticum on NO production (X §, n =5)

B EYREIEE

& 1: AR A; HR-ESI-MS &7R70 15
T m/z 167 [M—H], #E4>7308 CsHsO45 'H-
NMR (600 MHz, CD;OD) 6: 7.54 (2H, m, H-2, 6), 6.83
(1H, d, J = 12.0 Hz, H-5), 3.88 (3H, s, -OCH3); '3C-

3.2

NMR (150 MHz, CD;0D) 6: 121.6 (C-1), 114.4 (C-2),
147.2 (C-3), 151.2 (C-4), 112.3 (C-5), 123.8 (C-6),
168.6 (-COOH), 54.9 (-OCH3). LA % 5 SCik4RiE
B0, BEEWED 1 NEERR.

th&¥r2: ABKA; HR-ESI-MS 4 H 415
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TU& m/z 790 IM—H]", 57 F 3 C42H77N707; 'TH-NMR
(600 MHz, CD30D) ¢: 7.64 (7H, s, -NH), 3.18 (14H, t,
J=17.2Hz, H-2), 1.34 (14H, m, H-3), 1.63 (14H, m, H-
4), 1.52 (14H, m, H-5), 2.19 (14H, t, J=7.2 Hz, H-6);
BC-NMR (150 MHz, CDsOD) §: 174.5 (C-1), 38.9 (C-
2), 28.7 (C-3), 26.1 (C-4), 25.3 (C-5), 35.8 (C-6). VAL
Hofs BRI A, Btk aY) 2 v-ERe
P -

a3 mEIEMH A HR-ESI-MS 4t
ST BT UEm/z 1209 [M—H] s 703 CsaHeOs15
"H-NMR (600 MHz, CDs;0D) d: 6.56 (1H, m, H-6),
6.83 (1H, d, J = 6.6 Hz, H-8), 8.08 (2H, m, H-2', 6"),
6.75 (2H, d, J= 8.6 Hz, H-3", 5", 5.04 (1H,d, J=17.8
Hz, 7-Glu-H-1), 3.48 (1H, m, 7-Glu-H-6), 4.94 (1H,
brs, 7-Rha-H-1), 0.87 (3H, d, J = 6.0 Hz, 7-Rha-H-6),
4.12 (1H, dd, J= 7.8, 2.7 Hz, 3-Glu-H-1), 3.60 (1H, m,
3-Glu-H-6), 5.46 (1H, brs, 3-Rha-H-1), 1.19 (3H, d,
J=6.0 Hz, 3-Rha-H-6), 4.23 (1H, m, 3-Gal-H-1), 3.77
(1H, dd, J=12.0, 1.7 Hz, 3-Gal-H-6), 7.41 (2H, d, J =
8.4 Hz, coumaroyl-H-2, coumaroyl-H-6), 6.83 (2H, d,
J= 6.6 Hz, coumaroyl-H-3, coumaroyl-H-5), 7.48 (1H,
d, J=16.0 Hz, coumaroyl-H-7), 6.21 (1H, d, J = 16.0
Hz, coumaroyl-H-8); '3C-NMR (150 MHz, CD30OD) J:
158.4(C-2),134.6 (C-3),178.3 (C-4), 161.4 (C-5),99.4
(C-6), 162.1 (C-7), 94.3 (C-8), 156.6 (C-9), 105.8 (C-
10), 121.0 (C-19), 131.3 (C-2, 6), 114.9 (C-3", 5",
159.9 (C-4), 104.0 (7-Glu-C-1), 71.6 (7-Glu-C-2), 73.4
(7-Glu-C-3), 69.1 (7-Glu-C-4), 73.7 (7-Glu-C-5), 66.6
(7-Glu-C-6), 101.1 (7-Rha-C-1), 69.6 (7-Rha-C-2),
76.2 (7-Rha-C-3), 72.3 (7-Rha-C-4), 68.0 (7-Rha-C-5),
16.5 (7-Rha-C-6), 104.2 (3-Glu-C-1), 74.0 (3-Glu-C-
2), 76.2 (3-Glu-C-3), 69.7 (3-Glu-C-4), 76.3 (3-Glu-C-
5), 60.8 (3-Glu-C-6), 98.1 (3-Rha-C-1), 69.5 (3-Rha-C-
2), 81.1 (3-Rha-C-3), 71.0 (3-Rha-C-4), 69.7 (3-Rha-C-
5), 16.8 (3-Rha-C-6), 104.4 (3-Gal-C-1), 74.2 (3-Gal-
C-2), 76.4 (3-Gal-C-3), 70.6 (3-Gal-C-4), 77.8 (3-Gal-
C-5), 60.9 (3-Gal-C-6), 125.9 (coumaroyl-C-1), 129.9
(coumaroyl-C-2, coumaroyl-C-6), 115.5 (coumaroyl-
C-3, coumaroyl-C-5), 160.5 (coumaroyl-C-4), 145.4
(coumaroyl-C-7), 114.1 (coumaroyl-C-8), 167.4
(coumaroyl-C-9). LA 3 5 SR FE A — 20,
S TEAEY) 3 AR H Do

WEY 4. FHETEMKAR; HR-ESI-MS 45

S EFUEm/z 1209 [M—H], 23X CssHeeOx15
"H-NMR (600 MHz, DMSO-ds) 6: 12.67 (1H, s, 5-OH),
6.44 (1H, d, J=2.0 Hz, H-6), 6.75 (1H, d, /= 2.0 Hz,
H-8), 6.83 (1H, d, J= 8.5 Hz, H-5"), 7.73 (1H, dd, J =
8.4,2.2 Hz, H-6"), 5.54 (1H, brs, 7-Rha-H-1), 1.13 (3H,
d, J= 6.1 Hz, 7-Rha-H-6), 5.64 (1H, d, J= 7.7 Hz, 3-
Gal-H-1), 3.76 (2H, m, 3-Gal-H-6), 5.07 (1H, brs, 3-
Rha-H-1), 0.80 (3H, d, J = 6.1 Hz, 3-Rha-H-6), 4.53
(1H, brs, 3-Rha-H-1), 0.97 (3H, d, J = 6.1 Hz, 3-Rha-
H-6),4.26 (1H, d, J="7.7 Hz, 3-Glu-H-1), 3.43 (2H, m,
3-Glu-H-6), 7.54 (2H, s, coumaroyl-H-2, 6), 6.80 (2H,
d, J= 8.3 Hz, coumaroyl-H-3, 5), 6.33 (1H, d, /= 16.0
Hz, coumaroyl-H-8); '*C-NMR (150 MHz, DMSO-ds)
0: 156.6 (C-2), 133.0 (C-3), 177.3 (C-4), 160.8 (C-5),
99.2 (C-6), 161.5 (C-7),94.3 (C-8), 155.7 (C-10), 105.4
(C-2), 120.8 (C-1", 115.7 (C-2"), 144.4 (C-3"), 115.1
(C-5", 122.1 (C-6"), 98.3 (7-Rha-C-1), 69.5 (7-Rha-C-
2),70.0 (7-Rha-C-3), 72.0 (7-Rha-C-4), 69.7 (7-Rha-C-
5), 17.8 (7-Rha-C-6), 98.9 (3-Gal-C-1), 74.8 (3-Gal-C-
2), 73.7 (3-Gal-C-3), 70.6 (3-Gal-C-4), 73.3 (3-Gal-C-
5), 68.1 (3-Gal-C-6), 100.5 (3-Rha-C-1), 70.1 (3-Rha-
C-2),70.5 (3-Rha-C-3), 71.5 (3-Rha-C-4), 68.2 (3-Rha-
C-5),17.1 (3-Rha-C-6), 99.6 (3-Rha-C-1), 71.8 (3-Rha-
C-2),76.2 (3-Rha-C-3), 72.0 (3-Rha-C-4), 66.0 (3-Rha-
C-5), 17.4 (3-Rha-C-6), 103.2 (3-Glu-C-1), 72.8 (3-
Glu-C-2), 76.2 (3-Glu-C-3), 69.4 (3-Glu-C-4), 76.4 (3-
Glu-C-5), 60.6 (3-Glu-C-6), 125.1 (coumaroyl-C-1),
130.1 (coumaroyl-C-2, 6), 115.6 (coumaroyl-C-3, 5),
159.6 (coumaroyl-C-4), 144.8 (coumaroyl-C-7), 114.3
(coumaroyl-C-8), 166.0 (coumaroyl-C-9). UA_F %4 5
SCHRARIE FE A — B, B 5 4 i 3R -3-0-
0L~ B 2B (1 —2)-[B-D- Al £ M (1~ 3)-0-L(4-
O-J 253t i I SR 2= 2k )-(1— 6)1-B-D- H = 4
$-7-0-0-L- A HEF -

a5 WMEITLEMH AR HR-ESI-MS 4t
T B FUE m/z 739 [M—H] (C33Ha0019); 'H-NMR
(600 MHz, DMSO-ds) o: 6.46 (1H, d, J=2.0 Hz, H-6),
6.81 (1H, d, J = 2.0 Hz, H-8), 8.10 (2H, m, H-2', 6,
6.88 (2H, m, H-3', 5), 4.40 (1H, brs, 7-Rha-H-1), 1.13
(3H, d,J=6.2 Hz, 7-Rha-H-6), 5.35 (1H, d, /= 7.7 Hz,
3-Gal-H-1), 3.85 (1H, dd, J = 3.4, 1.8 Hz, 3-Gal-H-6),
5.56 (1H, brs, 3-Rha-H-1), 1.06 (3H, d, J= 6.2 Hz, 3-
Rha-H-6); '3C-NMR (150 MHz, DMSO-ds) &: 155.9
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(C-2), 133.5 (C-3), 177.5 (C-4), 160.5 (C-5), 99.2 (C-
6), 161.5 (C-7), 94.6 (C-8), 157.0 (C-9), 105.5 (C-10),
120.5 (C-17), 131.0 (C-2', 6", 115.0 (C-3", 5"), 160.0 (C-
4'), 98.3 (7-Rha-C-1), 70.0 (7-Rha-C-2), 70.0 (7-Rha-
C-3), 71.4 (7-Rha-C-4), 69.6 (7-Rha-C-5), 17.8 (7-Rha-
C-6), 101.8 (3-Gal-C-1), 70.9 (3-Gal-C-2), 72.7 (3-Gal-
C-3), 68.1 (3-Gal-C-4), 73.5 (3-Gal-C-5), 65.1 (3-Gal-
C-6), 99.9 (3-Rha-C-1), 70.2 (3-Rha-C-2), 70.3 (3-Rha-
C-3),71.7 (3-Rha-C-4), 67.8 (3-Rha-C-5), 17.8 (3-Rha-
C-6). LA FHH 5 ClkifkiE A —F), Seih s
Y5 RN ZEEY-3-0-[o-L- REHERE-(1—6)-p-D-H #=
WEIE-7-0-0-L- R ZERETT

&Y 6: ABKA; HR-ESI-MS 4 H 415
TU& mlz 637 [M—H] (C3H3s015); 'H-NMR (600
MHz, CD;0D) §: 7.02 (2H, d, J = 8.5 Hz, H-2, 6), 6.63
(2H, d, J = 8.5 Hz, H-3, 5), 2.83 (2H, t, J = 7.7 Hz, H-
7), 3.54 (1H, m, H-8), 3.88 (1H, m, H-8), 5.32 (1H, d,
J=17.7Hz H-1%, 7.20 (1H, d, J = 2.0 Hz, H-2"), 7.16
(1H, d, J=8.5Hz, H-5"), 7.06 (1H, dd, J= 8.5, 2.0 Hz,
H-6"), 7.63 (1H, d, J=16.0 Hz, H-7"), 6.45 (1H, d, J =
16.0 Hz, H-8"), 4.33 (1H, d, J = 7.8 Hz, H-1"), 3.86
(3H, s, -OCH3); BC-NMR (150 MHz, CD;0D) 6: 130.6
(C-1), 130.9 (C-2, 6), 117.0 (C-3), 156.8 (C-4), 116.2
(C-5,5"),36.6 (C-7), 71.9 (C-8), 104.6 (C-1"), 72.5 (C-
2'), 75.1 (C-3"), 68.7 (C-4"), 75.4 (C-5"), 64.9 (C-6"),
130.3 (C-1"), 112.3 (C-2"), 151.0 (C-3"), 150.5 (C-4"),
123.8 (C-6"), 146.4 (C-7"), 117.2 (C-8"), 168.7 (C-9"),
100.2 (C-1"), 73.0 (C-2"), 75.9 (C-3""), 72.1 (C-4"),
78.0 (C-5", 62.9 (C-6""), 56.8 (-OCH3). LA F¥i#i 5
SCRRARIE S AR — 300, A 6 N 4-— RSk
7 LR, -8-0-B-D-[6-0-(4-O-p-D- M i 7] 25 4 3% )-
] 20 P 5 | ok e ] 267 A

&Y 7. BEETEMHAK: HR-ESI-MS 4 H
I3 T8 T m/z 1225 [M—H] (Cs4He6032): 'H-NMR
(600 MHz, CD;0D) : 6.45 (1H, d, J = 2.0 Hz, H-6),
6.59 (1H, s, H-8), 7.91 (1H, d, J = 2.0 Hz, H-2"), 6.89
(1H, d, J= 8.5 Hz, H-5"), 7.68 (1H, m, H-6"), 4.22 (1H,
d, J = 7.8 Hz, 7-Glu-H-1), 5.54 (1H, brs, 7-Rha-H-1),
1.29 (3H, d, J = 6.6 Hz, 7-Rha-H-6), 4.22 (1H, d, J =
7.8 Hz, 3-Glu-H-1), 4.64 (1H, brs, 3-Rha-H-1), 0.96
(3H, d, J= 6.0 Hz, 3-Rha-H-6), 5.16 (1H, d, /= 7.8 Hz,
3-Gal-H-1),7.53 (2H, d, J= 8.5 Hz, coumaroyl-H-2, 6),
6.85 (2H, d, J = 8.5 Hz, coumaroyl-H-3, 5), 7.59 (1H,

d, J=16.0 Hz, coumaroyl-H-7), 6.31 (1H, d, J = 16.0
Hz, coumaroyl-H-8); '3C-NMR (150 MHz, CD30OD) J:
159.5 (C-2), 136.1 (C-3), 179.5 (C-4), 162.7 (C-5),
100.8 (C-6), 163.5 (C-7), 95.7 (C-8), 157.9 (C-9), 107.2
(C-10), 122.5 (C-11), 118.1 (C-21), 146.9 (C-3"), 150.4
(C-4"), 1162 (C-5), 123.5 (C-6"), 102.5 (7-Glu-C-1),
73.2 (7-Glu-C-2), 74.8 (7-Glu-C-3), 70.5 (7-Glu-C-4),
75.1 (7-Glu-C-5), 68.1 (7-Glu-C-6), 102.5 (7-Rha-C-
1), 71.0 (7-Rha-C-2), 77.6 (7-Rha-C-3), 73.8 (7-Rha-C-
4), 69.4 (7-Rha-C-5), 18.0 (7-Rha-C-6), 105.6 (3-Glu-
C-1), 75.5 (3-Glu-C-2), 77.5 (3-Glu-C-3), 71.0 (3-Glu-
C-4),79.2 (3-Glu-C-5), 62.2 (3-Glu-C-6), 99.5 (3-Rha-
C-1),70.9 (3-Rha-C-2), 82.6 (3-Rha-C-3), 72.4 (3-Rha-
C-4), 71.2 (3-Rha-C-5), 18.3 (3-Rha-C-6), 105.9 (3-
Gal-C-1), 75.6 (3-Gal-C-2), 77.7 (3-Gal-C-3), 72.0 (3-
Gal-C-4), 77.8 (3-Gal-C-5), 62.3 (3-Gal-C-6), 127.3

(coumaroyl-C-1), 131.4 (coumaroyl-C-2), 116.3
(coumaroyl-C-3), 161.3 (coumaroyl-C-4), 117.0
(coumaroyl-C-5), 132.8 (coumaroyl-C-6), 146.0
(coumaroyl-C-7), 115.5 (coumaroyl-C-8), 168.8

(coumaroyl-C-9). VA % 5 SR Fe A — 30,
M A T AR C.

&Y 8: B IER K AR; HR-ESI-MS 25 H
3T BT & m/z 901 [M—H] (C39Hs0024); "H-NMR
(600 MHz, DMSO-ds) d: 6.49 (1H, d, J= 2.0 Hz, H-6),
6.84 (1H, d, J = 2.0 Hz, H-8), 8.10 (2H, m, H-2', 6'),
6.88 (2H, m, H-3', 5%, 5.59 (1H, brs, 7-Rha-H-1), 1.15
(3H, d, J = 6.0 Hz, 7-Rha-6), 5.36 (1H, d, J = 7.7 Hz,
3-Gal-H-1), 4.40 (1H, brs, 3-Rha-H-1), 1.06 (3H, d, J =
6.0 Hz, 3-Rha-H-6), 4.48 (1H, d, J = 7.7 Hz, 3-Glu-H-
1); BC-NMR (150 MHz, DMSO-ds) 6: 155.9 (C-2),
133.4 (C-3), 177.5 (C-4), 160.8 (C-5), 99.9 (C-6), 161.3
(C-7), 94.8 (C-8), 157.0 (C-9), 105.6 (C-10), 120.6 (C-
1), 131.0 (C-2', C-6"), 115.0 (C-3', C-5"), 160.1 (C-4"),
98.2 (7-Rha-C-1), 69.8 (7-Rha-C-2), 70.5 (7-Rha-C-3),
71.8 (7-Rha-C-4), 69.5 (7-Rha-C-5), 17.8 (7-Rha-C-6),
99.4 (3-Gal-C-1), 80.6 (3-Gal-C-2), 73.5 (3-Gal-C-3),
67.9 (3-Gal-C-4), 72.8 (3-Gal-C-5), 65.1 (3-Gal-C-6),
101.7 (3-Rha-C-1), 70.4 (3--Rha-C-2), 70.3 (3-Rha-C-
3), 71.0 (3-Rha-C-4), 68.1 (3-Rha-C-5), 17.8 (3-Rha-C-
6), 104.5 (3-Glu-C-1), 73.9 (3-Glu-C-2), 76.7 (3-Glu-
C-3), 68.9 (3-Glu-C-4), 76.1 (3-Glu-C-5), 60.9 (3-Glu-
C-6). LA EE 5 ClkikiE A —ST, SEhE
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1L 25193 -3-O-B-D- i ) B 5 -(1 > 2)-[0-L - FR 2= Bl 2k
(1—6)]-B-D-H #& i 5:-7-0-a-L- R A HEL

WEM9: #ETER K A; HR-ESI-MS 45 H
S EFWE m/iz 755 [M—H], 713 Ca3HaoOx0;
'H-NMR (600 MHz, DMSO-ds) J: 12.59 (1H, s, 5-OH),
6.44 (1H, d, J = 2.0 Hz, H-6), 6.78 (1H, s, H-8), 7.58
(1H, d,J=2.0 Hz, H-2"), 6.84 (1H, d, J = 8.5 Hz, H-5),
7.68 (1H, s, H-6"), 5.55 (1H, brs, 7-Rha-H-1), 1.13 (3H,
d, J = 6.0 Hz, 7-Rha-H-6), 5.36 (1H, d, J = 7.7 Hz, 3-
Gal-H-1), 4.42 (1H, brs, 3-Rha-H-1), 1.07 GH, d, J =
6.0 Hz, 3-Rha-H-6); '3C-NMR (150 MHz, DMSO-d&s)
J: 155.8 (C-2), 133.6 (C-3), 177.4 (C-4), 161.5 (C-5),
99.3 (C-6), 160.7 (C-7), 94.3 (C-8), 156.7 (C-9), 105.4
(C-10), 120.8 (C-17), 115.1 (C-2"), 144.7 (C-3"), 148.6
(C-4", 116.0 (C-5"), 121.9 (C-6'), 98.3 (7-Rha-C-1),
70.5 (7-Rha-C-2), 70.1 (7-Rha-C-3), 71.5 (7-Rha-C-4),
69.7 (7-Rha-C-5), 17.8 (7-Rha-C-6), 101.7 (3-Gal-C-
1), 71.0 (3-Gal-C-2), 72.9 (3-Gal-C-3), 68.1 (3-Gal-C-
4), 73.5 (3-Gal-C-5), 64.9 (3-Gal-C-6), 99.8 (3-Rha-C-
1), 70.0 (3-Rha-C-2), 70.3 (3-Rha-C-3), 71.8 (3-Rha-C-
4), 67.9 (3-Rha-C-5), 17.8 (3-Rha-C-6). LA ¥k
SCHERIRE A — S, SR AE 9 A E 3-
O-0-L- R ZEWEF-(1— 6)-B-D-H FE i 3 -7-0-0-L-
APETT .

AW 10: F T8 K K ; HR-ESI-MS 45
DT BT m/iz 1241 [M—H], T3 CsaHeeO33;
'H-NMR (600 MHz, DMSO-ds) d: 12.59 (1H, s, 5-OH),
6.48 (1H, d, J= 2.0 Hz, H-6), 6.80 (1H, d, J= 2.0 Hz,
H-8), 7.59 (1H, d, J = 2.0 Hz, H-2"), 6.84 (1H, d, J =
8.5 Hz, H-5"), 7.69 (1H, dd, J = 8.5, 2.0 Hz, H-6"), 5.38
(1H, d, J = 7.7 Hz, 7-Glu-H-1), 4.56 (1H, s, 7-Rha-H-
1), 0.98 (3H, d, J = 6.1 Hz, 7-Rha-H-6), 4.27 (1H, d,
J=17.7Hz, 3-Glu-H-1), 5.59 (1H, s, 3-Rha-H-1), 1.15
(3H, d, J= 6.0 Hz, 3-Rha-H-6), 4.48 (1H, d, J=7.7 Hz,
3-Gal-H-1), 7.03 (1H, d, J=2.0 Hz, caffeoyl-H-2), 6.76
(1H, d, J = 8.5 Hz, caffeoyl-H-5), 6.99 (1H, d, J = 8.5
Hz, caffeoyl-H-6), 7.44 (1H, d, J = 16.0 Hz, caffeoyl-
H-7), 6.23 (1H, d, J = 16.0 Hz, caffeoyl-H-8); !3C-
NMR (150 MHz, DMSO-de) J: 156.7 (C-2), 133.7 (C-
3), 177.4 (C-4), 160.7 (C-5), 99.4 (C-6), 161.3 (C-7),
94.5 (C-8), 155.7 (C-9), 105.5 (C-10), 120.8 (C-1'),
116.0 (C-2'), 148.6 (C-3, 47, 115.1 (C-5", 121.9 (C-
6", 101.8 (7-Glu-C-1), 71.0 (7-Glu-C-2), 72.9 (7-Glu-

C-3), 67.7 (7-Glu-C-4), 73.2 (7-Glu-C-5), 64.8 (7-Glu-
C-6), 99.6 (7-Rha-C-1), 69.5 (7-Rha-C-2), 76.3 (7-Rha-
C-3), 72.0 (7-Rha-C-4), 66.0 (7-Rha-C-5), 17.4 (7-Rha-
C-6), 103.2 (3-Glu-C-1), 73.3 (3-Glu-C-2), 76.1 (3-
Glu-C-3), 69.4 (3-Glu-C-4), 76.4 (3-Glu-C-5), 60.6 (3-
Glu-C-6), 98.2 (3-Rha-C-1), 68.9 (3-Rha-C-2), 80.6 (3-
Rha-C-3), 70.4 (3-Rha-C-4), 69.5 (3-Rha-C-5), 17.8 (3-
Rha-C-6), 104.5 (3-Gal-C-1), 73.9 (3-Gal-C-2), 76.2
(3-Gal-C-3), 69.8 (3-Gal-C-4), 76.6 (3-Gal-C-5), 60.9
(3-Gal-C-6), 125.6 (caffeoyl-C-1), 114.7 (caffeoyl-C-
2), 145.4 (caffeoyl-C-3), 148.1 (caffeoyl-C-4), 115.6
(caffeoyl-C-5), 121.2 (caffeoyl-C-6), 144.8 (caffeoyl-
C-7), 114.1 (caffeoyl-C-8), 166.0 (caffeoyl-C-9). LA
el 5 SRR E FE A — 0, S e S 10 9B
I A

3.3 AR

&Y 11: AT ERKA; HR-ESI-MS 45
ST TIE m/z 667.188 0 [M—H], #iEsD TN
C30H36017. "H-NMR i (K 1) Eow, 15 2Rt
M EUE S on7.59 (1H, d, J = 16.0 Hz) A1 6.58 (1H,
d,J=16.0Hz); 2 412 ABX &I EEES, o
J2 on 7.52 (1H, dd, J= 8.5, 2.0 Hz), 7.15 (1H, d, J =
8.5Hz), 7.47 (1H, d, J = 2.0 Hz) LA 7.21 (1H, dd,
J=8.5,2.0 Hz), 7.06 (1H, d, J= 8.5 Hz), 7.39 (1H, d,
J=2.0Hz), HREMTE 2 A =BURIKIR; 2 A HE
Fim LA E 5 on5.27 (1H,d,J=7.9Hz) A15.22(1H,
d,J=79Hz); 2 MHEILES ou3.84 (3H, s)F1 3.81
(3H, s), LAK% 0n 3.30~5.20 KL/ M ERIELS 5 A0
$23(55 . BC-NMR A1 DEPT it L IR 8 NEpk.
18 MBUK 2 MR AN 2 AME DR . 255 53T BC-NMR
A1 HSQC &A1, BC-NMR &4 2 MRILHE S
3¢ 166.9 Fl 5c166.3, 12 NHEHKIES dc 110.9~
150.2, 2 MRIGIRIES oc144.6 1 5c115.5, P
PR RIS S 0¢97.8, 10 M ERAE 5 0c 60.8~
747, VLR 2 ASHEIEBRIE T 0c55.5 M1 6¢55.7. AF
53T HSQC i, X &N B AE IR A 5T
THE.

HUREH 2 i AHE L Sk B 2 Ei &
¥) 3,4-dihydroxyphenethoxy-8-O-B-D-[6-O-(4-O-B-D-
glucopyranosyl)-feruloyl]-glucopyranosidel®! [t # 5
RI, &P 11 hEFEER 1A (4-0-B-D-Hi % b
£ BIELIR 9-0-B-D-H A M B, SHr#E AR,
11 70 T RTE ST 3,4- —REFECEFEF B, B



* —* ﬁ 20244E9 H 558 F 17  Chinese Traditional and Herbal Drugs 2024 September Vol. 55 No. 17 * 5765

F1 HEY 11 B NMR ESEEE (600/150 MHz, DMSO-d)
Table 1 NMR signals data of compound 11 (600/150 MHz,

DMSO-ds)
[0 Su dc
1 150.2
2 148.6
3 7.47 (1H, d, J=2.0 Hz) 112.8
4 124.4
5 7.52 (1H, dd, J = 8.5, 2.0 Hz) 123.2
6 7.15(1H, d, J=8.5 Hz) 114.1
7 167.0
8-OCH3 3.84 (3H, s) 55.6
1’ 527 (1H, d, J="7.9 Hz) 97.8
2’ 3.54 (m) 69.9
3 3.93 (m) 71.7
4/ 3.58 (m) 67.1
5’ 4.05(1H, ddd, J=9.1,64,2.1Hz)  71.6
6’ 439 (1H, dd, J=12.0, 2.1 Hz) 63.6
422 (1H, dd, J=11.9, 6.5 Hz)
1” 148.9
2" 149.0
3" 7.39 (1H, d, J=2.0 Hz) 110.9
4" 127.9
5" 7.21 (1H, dd, J = 8.5, 2.0 Hz) 122.7
6" 7.06 (1H, d, J=8.5 Hz) 114.5
7" 7.59 (1H, d, J = 16.0 Hz) 144.6
8" 6.58 (1H, d, J=16.0 Hz) 115.8
9" 166.5
10"-OCHs  3.81 (3H, s) 55.5
1 522 (1H, d,J=7.8 Hz) 97.8
2 3.43 (m) 66.9
3" 3.54 (m) 69.8
4" 3.71 (m) 74.6
5 3.58 (m) 71.6
6" 3.67 (1H, dd, J = 12.0, 2.2Hz) 60.8

MARZ B 1A 3-SR4 R IR IR Fr B, &2
%77 20 HMBC #i%E: H-1' (6u 5.27) 5 C-
1 (6c150.2) #H%, H-1""(0u5.22) 5 C-1"(6c 148.9)
A5, H-5" (01 7.52) 5 C-7 (dc 167.0) C-1(dc 150.2)
A1 C-3 (6c 112.8) AHIK, H-5" (du7.21) 5 C-7" (6¢
144.6) + C-3" (6c 110.9) F1 C-6" (5c 114.5) %<,

H-6'(0u4.22) 5 C-9"(5c 166.5) #i< (F % HMBC
FHR WL 300 2 MWl AE S o 5.27 (1H, d, J = 7.9
Hz) #1522 (1H, d, J = 7.9 Hz) &% Bitn
N B AL AU LR, ieiay 11 g
MR 2- AR JR-4- 38 - 2R 3k -O-B-D-[6-0-(4-O-B-D-
WEL e ] 2 R i ) - R I 68 - L o AR A B EE S LI 4

3 L&Y 11 BEE HMBC 18X
Fig. 3 Key HMBC correlations of compound 11

4 EY 1 BNFEEN
Fig. 4 Structure of compound 11

2 Scifinder 0%, W& AHWEY, v PR
2 Ao

WA 12: BETEERN R, HhER-E8 X BFH
PE, Rz &Y IR 85 . HR-ESI-MS 45 H
BT ETIE m/iz 1079320 4 [M—H], g T30
N CasHeoO300 IR WEHRIRFEHEE (3 307.61 cm™).
FRIE(1652.65 cm™ D FIZEIA (1 595.57.1490.67cm ™)
(TR AL o

'H-NMR i (& 2) Eox3 8 g 2= kA
B%, Hrb oy 6.81 (1H, d, J = 2.0 Hz) #16.48 (1H,
d, J=2.0 Hz) Aifit iz & A 3f H-6 Al H-8 HI{5 5
Su7.69 (1H, dd, J=8.5,2.0 Hz). 6.84 (1H,d,J=28.5
Hz) #17.59 (1H, d, J = 2.0 Hz), 47>~ B 3 f H-
2" H-3"FH-6'1{5 5 0ul2.60 (1H,s) N 5 (it
JRFES. Ak, 'H-NMR & 8EoR 5 I A
5%, 439 on5.59 (1H, d,J= 1.8 Hz), 5.35 (1H, d,
J=1.6 Hz), 448 (2H, d, J = 6.6 Hz) #14.32 (1H, d,
J=1.7Hz). £, "H-NMR & 58 2 A
I ERZHE 6 AL EEEUS S, 7002 oul.14 (BH, d,
J=6.1Hz) f11.08 (3H, d,J=6.1 Hz). '3C-NMR i
I 45 DRSS . BC-NMR Al DEPT it 45 & %
N, WE 12 a1 NERIR. 29 L
Ws 3 MBEA 2 AMABK. PC-NMR i 2R, 14
WIS S 0c177.5, NMEER 4 MG S; oc
115.1~161.3 3L 11 MR(E 5, Joti R = B Bk
59 5 MHmEERIE 5, 20N 6c98.2. 5¢99.8.
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=2 L& 12 7013 B NMR #iE (600/150 MHz, DMSO-ds)
Table 2 NMR signals data of compounds 12 and 13 (600/150 MHz, DMSO-ds)

o 12 13
WAL on Jc on Jc
2 156.7 157.1
3 133.7 133.9
4 177.4 177.1
5 160.7 159.9
6 6.48 (1H, d, J=2.0 Hz) 99.4 6.46 (1H, d, J=2.0 Hz) 98.9
7 161.3 161.2
8 6.81 (1H,d, J=2.0 Hz) 94.6 6.41 (1H, s) 93.8
9 155.8 155.3
10 105.5 104.7
1’ 120.8 120.2
2’ 7.58 (1H, d, J=2.0 Hz) 116.1 8.02 (1H, s) 116.3
3! 144.8 143.4
4’ 148.6 147.9
5! 6.84 (1H, d, J=8.5 Hz) 115.1 6.98 (1H, d, J=8.5 Hz) 115.1
6' 7.69 (1H, dd, J=8.5, 2.2 Hz) 121.9 7.16 (1H, d, J=8.5 Hz) 121.6
7-Gle-1 448 (1H, d, J= 6.6 Hz) 104.5
2 3.10 (m) 73.9
3 3.08 (m) 76.5
4 3.09 (m) 69.8
5 3.18 (m) 80.6
6 3.68 (m), 3.44 (m) 60.9
7-Rha-1 5.59 (1H, d,J= 1.8 Hz) 98.2 5.44 (1H,d,J=17.5 Hz) 97.1
2 4.12 (brs) 68.9 3.83 (m) 69.4
3 3.78 (m) 80.6 3.63 (m) 69.0
4 3.52 (m) 70.4 3.53 (m) 69.2
5 3.51 (m) 69.6 3.76 (m) 70.4
6 1.14 3H, d, J=6.1 Hz) 17.8 1.26 3H, d, J=6.1 Hz) 16.1
3-Gal-1 5.35(1H,d,J=7.6 Hz) 101.8 5.03 (1H,d, J=7.6 Hz) 103.7
2 3.34 (m) 70.7 3.91 (m) 70.7
3 3.43 (m) 72.9 3.87 (m) 714
4 3.63 (m) 67.8 3.99 (m) 68.4
5 3.61 (m) 73.1 3.51 (m) 72.2
6 3.64 (m), 3.27 (m) 64.7 3.68 (m), 3.12 (m) 69.2
3-Rha-1 4.48 (1H, d, J=6.6 Hz) 99.8 4.71 (1H, brs) 100.9
2 3.71 (m) 69.5 3.83 (m) 69.2
3 3.53 (m) 81.5 3.29 (m) 76.8
4 4.99 (m) 71.0 4.91 (m) 71.5
5 3.48 (m) 67.6 3.88 (m) 65.7
6 1.08 (3H, d, J=6.1 Hz) 17.7 0.76 (3H, d, J= 6.2 Hz) 15.5
3-Gle-1 432 (1H,d,J=17.7 Hz) 104.3 4.08 (1H, brs) 103.6
2 3.03 (m) 73.9 3.67 (m) 72.6
3 3.18 (m) 76.0 3.12 (m) 75.0
4 3.71 (m) 69.2 4.07 (m) 69.6
5 3.18 (m) 76.6 3.88 (m) 75.0
6 3.44 (m), 3.68 (m) 60.7 3.73 (m), 3.89 (m) 59.6
caffeoyl-1 125.8
2 7.25 (1H, s) 113.9
3 144.3
4 147.2
5 6.98 (1H, d, J=8.5 Hz) 114.3
6 7.67 (1H, d, J=8.5 Hz) 121.6
7 7.54 (1H, d, J=16.0 Hz) 145.6
8 6.30 (1H, d, J=16.0 Hz) 113.3
9 167.3
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0c101.8. 5c104.3 Fll 5c 104.5; 2 > HLIYf) 524 1)
6 WL IERRIZE S oc 17.7 F1 6c 17.8, LLK oc 61.7~
81.5 f 23 MM LS 5. DL LG BN, (L&Y 12
IZERDA 1 MR BB, S M R3S 5 AN SRR,
Ho 2 AN RZRE . L EBEE S SCERIRIE R
A [P NMR ZHE5H L, F oM 2210 NMR £ 5
KWE, ULBZE YRR a2 1 3 AL A 7
POEHNERE S . [FIR, SRR A 1 NMR
e tiseon, (w12 mEE 1 30, 2 4
BRI AN 2 ANE A BRI S M R IG. A7 Ao b
HSQC %, %} Frfy B4ZAHE M E S 54T T H)E.

BALEY) 12 AR F R SCHR T R AT IR
IKFEAATAEACAL ], GC s R, 1hEY 12
MBS TS D-HIENE . D-FFFER L-IR
AEPEARAE T AT AE (R B IR AR BT TRl N
7.122. 7.514. 5314 min) —%, #HHfEEY 12
MLERTR & DEIRESE . D3RR -2
BEES . AR SRR S WAL ED 12 E )
24 D-HENE [EEE 000N 6ud.48 (1H, d, J= 6.6
Hz) Ml 6u4.32 (1H, d,J=7.7 Hz)] 1 4> D-2F-FL.4
[ AN 0n 5.35 (1H, d, J= 7.6 Hz)]¥I N B #5L,

B ()3 A B AE 7 i HMBC 155 €, 77
A& Gal-H-1 (015.35) 5 C-3(6c133.7) #H%, Rha-
H-1(015.59) 5 C-7(6c161.3) HH3e, B MG/ HE%sE
Iy RNEREAERZ 3. 7 A0 E, 3 AL ELREAERIE N
FLBE, 7 AL EEAER N R 2R 7-Gle-H-1 (0u4.48)
Lj 7-Rha-C-3 (6c 80.6) FHIE, UiBHA —ANE & bHE
FEAE 7 AR R ZAEHER C-3 7 b 3-Gal-H-6 (du
3.64 F13.27) 5 3-Rha-C-1(6c99.8) 3%, #iHA 1
AR ZEPEIERAE 3 &R IR C-6 A7 b 1M
3-Gle-H-1 (0u4.33) 5 3-Rha-C-3 (6c81.5) #HJE, M
ULHIEH 1 ANEEREEIEZ AR C-3 L E
o EEAKNE S.

ZEE DL BT, B 12 K55 R % 2 iR
# -3-O-[B-D- M. i 7] 7 1% 3 -(1 53 )-01-L- Pk PR B 2 47
$-(1—6)-B-D- ML e ¥ FLHE 3 177-O-B-D- ik g 5] 22 %
Be-(153)-0-L-MEHE B ZEHEH (K 2). £ Scifinder &
=, HONFMLEY), fra AR E (ponkaroside
E, K 6). NMR £ 1448 Wk 2.

WEY13: BEOTERH AR, HER-Bk K MFH
P, P2 E YN TS S . HR-ESI-MS 45 H
ST ETFUE m/iz1079.302 5 [M—H], #iEds T
N CasHseOos0 FFAY) 13 [ NMR £4 5 12 48

5 L& 12 EE HMBC 18X
Fig.5 Key HMBC correlations of compound 12

6 L& 12 thikF et
Fig. 6 Structure of compound 12

PRI, hEW 13 &8 1 A 5EBERIH R g
BoG, RN 4 MR EREE T, mEEE S
I3l 0u5.45 (1H, brs), 5.03 (1H, d, J=7.6 Hz), 4.71
(H, brs) F14.08 (1H, brs), i 3L 1E 5% NN 6¢97.1,
dc 103.7, 5¢ 100.9 Fl oc 103.6, 1 HEA RS EoR 2
AR R ZERER 6 1 (S5 [on1.26 3H,d,J=
6.1 Hz) F10c16.1; 81 0.76 (3H, d, J= 6.1 Hz) Al o¢
15.5], U3 4 DR 2 MNRZRE. Btz b,
A0 13 B NMR 1% 738 5w 1A 378 f s e
BRI s TG, ol sl B 1 U E
5 ou7.54 (1H, d,J=16.0Hz) 1 6.30(1H,d,J=16.0
Hz), XX H 1 402 ABX RGNS EEETS, on
7.16 (1H, d, J= 8.5 Hz). 6.98 (1H, d, J= 8.5 Hz) #
7.25 (1H, s), LA Bkt b 1) 9 MEISIRAG 5 dc 125.8,
113.9, 144.3, 1472, 114.3, 121.6, 145.6, 113.3 Al
167.3. VLS BN AEY 13 FFEE 1 MR &R
WEE, MR 4 0 CBE 2 MRS, LUK
1A e o 5 Fr S5 44 B e

BONEEY 13 Hr M B A o st 2dis 5
a4 12 FEEE LT e —8 (R 2), Hitig
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7~ 13 PS5 R AR S 2R ) C-3 F C-7 ALk
FLTU B R 2 . Ak, 5465 12 1 NMR %L
I CLRCSCERE D20 B, HEL A 13 BRESA W
ASRZEERLSL, B EH 1 ANEEREEA | AL
%, FIH DEPT A1 HSQC X #E/E T T &8 .
HHRBIERE T HMBC %1%, Gal-H-1 (dn
5.03) 5 C-3 (6c 133.9) A%, Rha-H-1(6u5.44) 5
C-7 (6c 161.2) #I%, VEHIRE> HERAERHZ 3, 7
fi7_Fo 3-Rha-H-1 (6n4.71) 5 3-Gal-C-3 (6c 69.3) #H
Ky VLA 1 AN EEERAE R 3 A3
BER) C-3 A7 ks %R ZERER) 3-Rha-H-4 (Ju 4.91)
S imHERL I caffeoyl-C-9 (dc 167.3) A%, VI
MRS BOEAE R C-4 £ b 4N 1
AN A B (13 A 3-Glu-H-1 (On 4.08) 5iZ R 2k
) 3-Rha-C-3 (dc 76.8) #5&, BLHIA 1 AN &) H %
BEAEZ RN C-3 Ar b DA EFEEA R K 7,

7 A 13 H9EZE HMBC X
Fig. 7 Key HMBC correlations of compound 13
RE i, AEY 13 IS5 H S E i R R -3-
O-[B-D-MH MR #2717 3 -(1—3)-(4-0- S - HE R 25) -0
L-MHR R 2= 55 -(1—6)-B-D- Mg - LB 3 1-7-O-a-L -
MLI 4B . £ Scifinder f0 %, HABLEY,
M NBEEE F (ponkaroside F), UL 8.

8 L& 13 ik F et
Fig. 8 Structure of compound 13

4 g
WA T C IS B 5 5 kM 7 RERIBE,

RUHAA RIFIBTARIETE . AHIEFC I8 R 440 i

LI FRRN, HE Sk BRI EORALIR PR

JIEJ5 ) 30% LB e i LA i BT R ROR B, PRtk

FEXNZESALHEEAT T RGBT FL . Sa &b

DETBL IR EEE T 13 MEE, B4E 10

ANSEER R ST, 2 DIFEMRERSY, 1 MBI

W, Ko &Y 1~13 ey, (a8

H XM o SRR, a2 B SR IEE

BHRAEAERI 2R T 7 B R, A REMA S &6

M1y o BIEFEEE Rt — L B 1 HH 5 ki ik e

Wi rdEet, JFEE T BRI REM

JRIr SRR, RSN 244 BT AR IR At 14K

o RS IRIPTRIE NG AE S S0 S P R IT .
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