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Chemical constituents from stems of Acanthopanax henryi

LI Xiao-jun" %, KIM Kwan-woo’, OH Hyun-cheol’, KIM Youn-chul®, LIU Xiang-qian'
1. School of Pharmacy, Hunan University of Chinese Medicine, Changsha, Hunan 410208, China
2. School of Pharmacy, Wonkwang University, Iksan 54538, Korea

Abstract: Objective To study the chemical constituents from stems of Acanthopanax henryi based on LPS-induced macrophages
RAW264.7 and microglia BV2 as the bioactivity guided model. Methods The compounds were isolated and purified by silica gel and
Sephadex LH-20 column chromatography, as well as Prep-TLC and recrystallization methods. Their structures were identified on the
basis of their physicochemical properties and spectroscopic data. Results Eighteen compounds were obtained from A. henryi and their
chemical structures were identified as p-hydroxybenzoic acid (1), trans-p-hydroxycinnamic acid (2), (E)-caffeic acid methyl ester (3),
caffeic acid (4), trans-coniferyl aldehyde (5), syringaldehyde (6), vanillin (7), 6-methoxy-7-hydroxycoumarin (8), trans-sinapaldehyde
(9), undecane-1,11-dioic acid monomethyl ester (10), (—)-sesamin (11), 3-O-caffeoyl-quinic acid (12), 5-O-caffeoyl-quinic acid (13),
1,3-di-O-caffeoyl-quinic acid (14), 1,4-di-O-caffeoyl-quinic acid (15), 1,5-di-O-caffeoyl-quinic acid (16), stigmasterol (17), and
B-sitosterol (18), respectively. Conclusion To the best of our knowledge, compound 10 was isolated from Araliaceae for the first time.
Except compounds 12, 14, 17, and 18, all of other compounds were obtained from this species for the first time.

Key words: Acanthopanax henryi (Oliv.) Harms; trans-coniferyl aldehyde; syringaldehyde; frans-sinapaldehyde; caffeoyl-quinic acid;

undecane-1,11-dioic acid monomethyl ester
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REARIER, HATALE, X 2R T M AT TR IE
BT, ARSZES YO R TUINZE AT 7 5T Rt
WEFE, bk i T 25 R SR IR OGHEAT 1 A ik
(60~90 C)\ BAEFR LWE. IE THEAHL, BT RZhE
(LPS) S EMAE RAW264.7 FI/NE T 40
BV2 R RIAT T BRI ERIG I R s PETR L,
MTEMER T (TSR L BEZEBGER 73 h oy B 4 E 18
WEY, 5% R TER (p-hydroxyl-benzoic
acid, 1), RAXFEEEWER (rans-p-hydroxyl-
cinnamic acid, 2). RIUIMHER R [(E)-caffeic acid
methyl ester, 3]+ WIHERR (caffeic acid, 4). Afn
1 B ( trans-coniferyl aldehyde , 5). T & &
(syringaldehyde, 6). FHEE (vanillin, 7). 6-F%
H-7- 723 A/ E K (6-methoxy-7-hydroxycoumarin,
8). A IFFBE (trans-sinapaldehyde, 9). +—%¢
T FR¥EHEE (undecane-1,11-dioic acid monomethyl
ester, 10). (-)-ZJREK [(-)-sesamin, 11]. 3-O-Ifi
HEFEZE 7R (3-O-caffeoyl-quinic acid, 12). 5-O-
WNHEREZE TR (5-O-caffeoyl-quinic acid, 13). 1,3-
XU e 2 7 B2 (1,3-di-O-caffeoyl-quinic acid, 14).
1,4-XU0nEEZE 782 (1,4-di-O-caffeoyl-quinic acid,
15). 1,5-XUnEmEZE /R (1,5-di-O-caffeoyl-quinic
acid, 16). 5 {F# (stigmasterol, 17). B-2+ HEE (B-
sitosterol, 18). M1, &Y 10 N E KM TUINFE}
EYh o EAR BRIEEY 12, 14, 17, 18 4b,
HoAt A &35 8 ONKE I T 43 2519 31

1 X5

NMR #i% (1D f1 2D) iR JEOL INM
ECP-400 #Z it 4RI (HAKRBAH); ESI-MS Il
KK Q-TOF micro LC-MS/MS Jf i (&
Waters /A ] ); Jasco p-2000 £ 7 He YA CH AR 505
AR (3% YL9100 HPLC R4 (i [ ok
o] IEAAN AR TLC SRH Kieselgel 60 Fasy A1 RP g
Fasqs (TEEER 70 A )5 A S ER (Kieselgel 60,
70~230. 230~400 H, fEEERTIATD; A
M YMC-Cis (BEEEBRSE A R,

Dulbecco’s modified Eagle’s medium (DMEM)
FR4- S (fetal bovine serum, FBS) W4 H Gibco
BRL Co. (Grand Island, NY, USA); LPS. 3-(4,5-
TR JREME-2)-2,5- TR DU M EE (MTT),
AL WA ( DMSO ) . Griess it 77l g H 3£
Sigma-Aldrich /A 7] (St. Louis, MO); PH X iR 540
(butein) Ay [ 5] 5K 24 2 e A 2 S R IR 74

W= Al (HPLC il it 573 20=98.5%); /MRt
FiZ EEAI i RAW264.7 FIZN /N0 BV2
KI5 T8 [E [ )6 K 2% Park Hyun 242 5256 %

ASLIGFES (ARG M) T 2016 4 8
R R B BB, R b R 2 K2 252 B x|
F) BT 242 %5 8 0 B 0 JE8 A P ks -
Acanthopanax henryi (Oliv.) Harms FJ 2%, FR A
(AH201608-03) {47 TR 4 B fiSL e = R 255 24
WIS RS = .

2 FHiE
21 RBESE

THERRE TUINZE 6 kg, MREZEFNS, LA
BE IR 3 Ik, A IRIOR, W5 ARE .
SRE IS 8 2818 /K 7 BUS ok A g (60~
90 C)H. BAIR MG 1FE THRERHMTRE . [IfCA ],
BAMBAERY) (65 ). BER LB (33 2.
IETEEZERY) (30 g,

43I LA LPS 5 5 (1) E g 41 il RAW264.7 R/
JRANAE BV2 VR NP R 3G IR BIR, X Bk 3 A%
WGB3 AT HE PR o HUB 980 VR U ()30 AL B 1R
LIgRE (30 g) %4 Sephadex LH-20 #E (01, DL
fhi-FEE (121 P, 18 4 M5 Fr. E1~E4. Fr.
E2 (14.55 g) P4 Sephadex LH-20 #E i, LIS
{hi-FEE 4 T DI, 5 6 NS Fr. E2.1~E2.6.
44y Fr. E2.3(2.60 g) 4 Sephadex LH-20 &1,
DA -HEECO - DML, 15 6 NS5 Fr. E2.3.1~
E2.3.6. Fr. E2.3.4 (310 mg) &mERAa1E) 5,
PLGAT-FEE (81 16 1) BREEVENL, PR % v
FEil (ECKE-BERR AR 10 2) gitk, BiEaw1
(9mg) 12 (2mg). Fr. E2.3.3 (510 mg) &HEMK
AR, DAECKE-BER OB (511251 1)
BEEEVEL, AW REEL S, BE% 3 (16 mg).
Fr. E2.3.5 (470 mg) & A Cig IS5 2, DL
7K (35%~100% FFEE) HfFEVEiL, 720 i 21 45
iy G4 (14 mg) A 12 (15 mg). W4
Fr. E2.2(2.60 g) & REfAE (%, LLIE CUbe-PI R (5
1—1: 1) BEEWER, 5 11 NME4% Fr. E2.2.1~
E2.2.11. Fr. E2.2.6 (86 mg) £ & 24tk (&
f7-HEE 20 0 1D 3445 6 (6.5 mg); Fr. E2.2.4 (30
mg) &R (F5-HEE 50 0 D B4 E)
7 (5mg); Fr. E2.2.8 (20 mg) &4 24tk (&
fi-HEE 20 0 1) 34659 8 (3mg); Fr. E2.2.5 (67
mg) Fl Fr. E2.2.7 (52 mg) 43 A& & 2 4tk (&
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f-HEE 20 0 1D 6EP 5 (Smg). 9 (3mg). 10
(2mg); Fr.E2.2.9 (136 mg) &HEEEL: BELE
Y11 (12mg). W4 Fr. E2.5 (1.50 g) Je4 A
Cis FEIE, DLHEE-/K (25%~100% F 8 B6EEUEH,
T4 HI S E 2 i (e A & 13 (17 mg). T
4y Fr. E2.4 (1.0 @) SSRGS, PLET-
FE-K (4:1:01—1:1:02) BB, 574
45 Fr. E2.4.1~E24.7. Fr. E2.4.3 (30 mg) #lFr.
E2.4.4 (40 mg) 73 a2 Fl#¢ HPLC (FHEE-7K) 43
A AEY) 14 (14 mg)+ 15 (12 mg)+ 16 (9 mg).
TW2H 4 Fr. E2.3.2 (220 mg) Jefhbfekttaitior s, LA
IECKE-BER MG (50 11 © 1) BhEWem, HEHm
H R RELOE S (17 #1118, 30 mg).
2.2 HS Tk

MTT 40 A & M s % . B £ 248 K
RAW264.7/BV2 4 HLEFHT 96 FLIR (5L 1X10°
ANHH), 37C. 5%CO, & 1F il 9% 12h )5,
SR 25 53 BIIMNAS AR AR i (TR
3918 504 1004 200 pg/mL), [FIRFA&FF 2594
TONEEA I LPS (1 ng/mL) 2 2H. &57%) iR 215
AN IRZ5) e LPS, {HAIAARF 3 H0N 0.1%0H
DMSO. #k4LEmREFE 12 h J5, SFLEH 100 uL
B, AR EWREZ N 100 mg/mL ] MTT L.
TRV E 0.5 ho JERLI IR A5 FH R Ak e A I v
fi#, TEEFFRIX (Bio-Rad, Hercules, CA, USA) 540
nm AT E F AL (4D {H, DLEHFHAME R
AERD ) A BRI RRATIE N 100%, 1A
PSR, FHEL 3 KERK. SRILE 1.

—SF A (NO) L4 >R Griess V240 XS
LPS 34 R i RAW264.7/BV2 £ Jifd 731 NO [ 30 ]
VEFH . UMK ] RAW264.7/BV2 232 56 T
96 FLARH (FEFL 1X10° MM, 37°C. 5% CO;,
ZAF IR R 12 h BN 100 uL AR E 15
TUAE S, (R EMWRE /%8 504 100, 200 pg/mL),
HIFFREFE 1 h JE I 100 pL f) LPS (1 ug/mL), [A
AR (LPS+EF IR FHPEXT HEZH R4
Kl +LPS+#5 77D AN A (BRI, 4k4:
R IR 12 he MR ER 3 WK ¥ LER (100
mL) 5EARFRIRE RAKFR S, B S e kil
A 5 YR A AE 540 nm AR 4 5. 5 NO ]
x, GRIEK 2,
3 HHMETE

&Y 1: TCEES (AL, ESI-MS m/z: 161

R 1 EMHAMESHEREYX LPS RIHA RAW264.7/BV2
MARFE RN

Table 1 Inhibitory effects of different extracts from stems of
A. henryi on LPS-stimulated cell viobility of RAW264.7/BV2

cells

S R,
BV2 RAW264.7
FREEE I 70.6 78.1
HoKFEH) 65.0 74.5
FIHEEZEI 59.7 54.7
MR C B A 74.3 72.1
IE TR 49.0 51.5

* 2 REMIMEZARYI LPS RHH RAW264.7/BV2
#AE NO #H1E 1%

Table 2 Inhibitory effects of different extracts from the stems
of A henryi on LPS-stimulated NO production in
RAW264.7/BV2 cells

AT NO A
BV2 RAW264.7
HEESEI 67.8 (200 pg'mL™") 82.1 (200 pgrmL™")
PRI 38.8 (200 pg'mL™") 22.3 (200 pg'mL™")
A EEAEY 86.0 (50 pgrmL ™) 95.0 (50 pg'mL™")
ERRZBEREET  98.6 (100 pgrmL™) 91.9 (100 pg'mL™")
IETRERER 42.7 (200 pg'mL™") 90.3 (100 pg'mL™")

[M~+Na]"; 'H-NMR (400 MHz, CD;0D) 6: 7.87 (2H,
d, J = 8.8 Hz, H-2, 6), 6.80 (2H, d, J = 8.8 Hz, H-3,
5); C-NMR (100 MHz, CD;OD) 6: 170.1 (C-7,
-COOH), 163.5 (C-4), 133.1 (C-2, 6), 122.8 (C-1),
116.1 (C-3, 5). VA_E¥df 5 3cikafig — s, e
B 1 R .

& 2. TLtkrah (FEE, ESI-MS m/z: 187
[M+Na]"; "H-NMR (400 MHz, CD;0D) §: 7.60 (1H,
d, J=16.0 Hz, H-7), 7.45 (2H, d, J = 8.8 Hz, H-2, 6),
6.81 (2H, d, J = 8.8 Hz, H-3, 5), 6.29 (1H, d, J = 16.0
Hz, H-8); "*C-NMR (100 MHz, CD;OD) ¢: 169.9
(C-9, -COOH), 159.8 (C-4), 145.6 (C-7), 129.9 (C-2,
6), 126.1 (C-1), 115.6 (C-3, 5), 114.4 (C-8). A E¥3k
ScmkikiE— 8, WA 2 R
PFERR .

&Y 3: TLEEHE (FED; ESI-MS m/z: 217
[M-+Na]"; 'H-NMR (400 MHz, CD;OD) 6: 7.51 (1H,
d, J = 15.6 Hz, H-7), 7.02 (1H, d, J = 2.0 Hz, H-2),
6.92 (1H, dd, J = 8.0, 2.0 Hz, H-6), 6.76 (1H, d, J =
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8.0 Hz, H-5), 6.23 (1H, d, J = 16.0 Hz, H-8), 3.74 (3H,
s, -OCH;); “C-NMR (100 MHz, CD;0OD) J: 168.4
(C-9), 148.3 (C-4), 145.6 (C-7), 145.5 (C-3), 126.4
(C-1), 121.6 (C-6), 115.2 (C-5), 113.8 (C-2), 113.5
(C-8), 50.6 (-OCH3). LA b¥j¥ 5 ki —
WU A A 3 R R E R R

a4 otEr il (FEL; ESI-MS m/z: 203

[M+Na]"; '"H-NMR (400 MHz, CD;0D) 8: 7.54 (1H, d,

=15.9 Hz, H-7), 7.03 (1H, d, J = 2.0 Hz, H-2), 6.93
(1H, dd, J = 8.0, 2.0 Hz, H-6), 6.78 (1H, d, J = 8.0 Hz,
H-5), 623 (1H, d, J = 15.9 Hz, H-8); "*C-NMR (100
MHz, CD;OD) §: 166.8 (C-9, -COOH), 149.0 (C-4),
146.3 (C-3), 145.2 (C-7), 126.2 (C-1), 121.7 (C-6), 116.3
(C-5), 115.2 (C-8), 115.1 (C-2) LA L 5 k4R —
H®, M A 4 AR .

e 5: AR (FEE; ESI-MS m/z: 201
[M+Na]"; "H-NMR (400 MHz, CD;0D) 8: 9.58 (1H,
d, J = 7.6 Hz, H-9), 7.60 (1H, d, J = 16.0 Hz, H-7),
7.26 (1H, d, J = 1.6 Hz, H-2), 7.18 (1H, dd, J = 8.4,
2.0 Hz, H-6), 6.86 (1H, d, J = 8.4 Hz, H-5), 6.68 (1H,
dd, J = 16.0, 8.0 Hz, H-8), 3.90 (3H, s, 3-OCH;):
BC-NMR (100 MHz, CD;0D) §: 194.8 (C-9, -CHO),
154.9 (C-7), 150.0 (C-3), 148.0 (C-4), 126.1 (C-1),
125.4 (C-8), 123.8 (C-6), 115.3 (C-5), 110.9 (C-2),
55.5 (3-OCH3). LA EX¥E 5 ki st A —5,
WM EAR A 5 R AT .

e 6: JLtErdl (FFEED; ESI-MS m/z: 205
[M-+Na]"; 'H-NMR (400 MHz, CD;0D) : 9.74 (1H,
s, -CHO), 7.22 (2H, s, H-2, 6), 3.91 (6H, s, 3,
5-OCH;); "C-NMR (100 MHz, CD;OD) J: 191.6
(C-7, -CHO), 148.3 (C-3, 5), 142.4 (C-4), 127.9 (C-1),
107.0 (C-2, 6), 55.5 (3, 5-OCH3). PA_EHd 5 SCilikR

—gl, s EEY 6 N T HEE .

&Y 7: TLEMARY) CFEE); ESI-MS m/z: 175
[M+Na]"; "H-NMR (400 MHz, CD;0D) 6: 9.74 (1H,
s, -CHO), 7.44 (1H, s, H-2), 7.42 (1H, d, J = 8.0 Hz,
H-5), 6.95 (1H, d, J = 8.0 Hz, H-6), 3.91 (3H, s,
3-OCH;); "C-NMR (100 MHz, CD;OD) J: 191.5
(C-7, -CHO), 153.4 (C-4), 148.4 (C-3), 129.4 (C-1),
126.6 (C-6), 115.0 (C-5), 110.0 (C 2), 55.1 (3-OCHj3).

DA Hde 5ok A — 5, W E s 7
R HE
WwEY 8: TLEENS, (HED, %84h 254 nm Al

365 nm ARG, ESI-MS m/z: 215 [M+
Na]"; "H-NMR (400 MHz, CD;0D) 6: 7.85 (1H, d, J =
9.6 Hz, H-4), 7.09 (1H, s, H-5), 6.76 (1H, s, H-8), 6.20
(1H, d, J = 9.6 Hz, H-3), 3.90 (3H, s, -OCH3);
BC-NMR (100 MHz, CD;0D) &: 162.7 (C-2), 151.7
(C-7), 150.1 (C-9), 145.8 (C-6), 144.8 (C-4), 111.3
(C-3), 111.2 (C-10), 108.7 (C-5), 102.7 (C-8), 55.5
(-OCHy). LA E¥¥f 5 3cfdfia # A —5", %k
ENEY 8l 6-HARE-T-REFTER.

AW 9: R Ry K CHEE) ; ESI-MS m/z: 231
[M+Na]"; "H-NMR (400 MHz, CD;0D) §: 9.59 (1H,
d, J = 7.8 Hz, H-9, -CHO), 7.60 (1H, d, J = 15.7 Hz,
H-7), 6.99 (2H, s, H-2, 6), 6.69 (1H, dd, J=15.7, 7.8
Hz, H-8), 3.89 (6H, s, 3, 5-OCH3); “C-NMR (100
MHz, CD;0OD) ¢: 196.1 (C-9, -CHO), 156.3 (C-8),
149.5 (C-3, 5), 135.1 (C-4), 127.0 (C-7), 124.3 (C-1),
105.2 (C-2, 6), 56.7 (3, 5-OCH3). LA _E¥diE 5 k4R
EHRA-H, WA 9 A RATTTEE .

EY 10: AER R (HEE, ESI-MS m/z: 253
[M+Na]"; "H-NMR (400 MHz, CD;0D) 8: 3.64 (3H,
s, -OCH3), 2.31 (2H, t, J = 7.6 Hz, H-2), 2.24 (2H, t,
J = 7.6 Hz, H-10), 1.60 (4H, m, H-3, 9), 1.33~1.28
(10H, brs, H-4~8). VL -¥d 5 3cikfig —a",
WS B AT 10 T —hE R H S

& 11 Ekhs (FED, [a]h —46.7° (¢
6.10, CHCl3); ESI-MS m/z: 377 [M+Na]"; '"H-NMR
(400 MHz, CDCl3) 6: 3.05 (2H, m, H-8, 8"), 3.86 (2H,
dd, J=9.2, 3.6 Hz, H-9a, 9'a), 4.23 (2H, dd, J = 9.2,
6.8 Hz, H-9¢, 9%¢), 4.71 (2H, d, J = 4.4 Hz, H-7, 7"),
5.94 (4H, s, 2X OCH,0), 6.76~6.81 (4H, m, H5 6,
5',6'), 6.84 (2H, d, J = 1.6 Hz, H-2, 2); "“C-NMR
(100 MHz, CDCl;) &: 148.1 (C-3, 3'), 147.2 (C-4, 4"),
1352 (C-1, 1), 119.4 (C-6, 6'), 108.3 (C-5, 5"), 106.6
(C-2, 2", 101.2 (2XOCH,0), 85.9 (C-7, 7, 71.8
(C-9,9"), 54.4 (C-8, 8. LA -Hd 5 iffid—s,
WERNEY 11N ()-ZHE.

& 12: Bk A; ESI-MS m/iz: 377 [M+
Na]"; "H-NMR (400 MHz, DMSO-d;) 6: 7.48 (1H, d,
J=16.0 Hz, H-7"), 7.09 (1H, d, J = 1.6 Hz, H-2'), 6.95
(1H, dd, J = 8.4, 1.6 Hz, H-6'), 6.79 (1H, d, J = 8.0
Hz, H-5'), 6.25 (1H, d, J = 16.0 Hz, H-8), 5.20 (1H,
m, H-3), 3.98 (1H, brs, H-5), 3.54 (1H, dd, J = 10.0,
2.0 Hz, H-4), 1.88 (2H, m, H-2), 1.73 (1H, brd, J =
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13.2 Hz, H-6a), 2.06 (1H, brd, J = 12.0 Hz, H-6b);
BC-NMR (100 MHz, DMSO-d;) d: 178.2 (C-7), 167.0
(C-9"), 149.5 (C-4'), 146.5 (C-3"), 145.4 (C-7"), 125.9
(C-1"), 121.8 (C-6'), 116.5 (C-5"), 115.4 (C-2"), 114.9
(C-8"), 76.1 (C-1), 73.7 (C-4), 71.9 (C-3), 71.8
(C-5), 40.2 (C-2), 38.6 (C-6). LA L4l 5 Sk i
— ST e E A A 12 9 3-0-WHEREZE TR .

& 13: kA ESI-MS m/z: 377 [M+
Na]"; "TH-NMR (400 MHz, CD;0D) 6: 7.57 (1H, d, J =
16.0 Hz, H-7"), 7.05 (1H, d, J = 2.0 Hz, H-2'), 6.93
(1H, dd, J = 8.4, 1.6 Hz, H-6'), 6.78 (1H, d, J = 8.4
Hz, H-5'), 6.29 (1H, d, J = 16.0 Hz, H-8'), 5.40 (1H,
m, H-5), 4.17 (1H, m, H-3), 3.73 (1H, dd, J= 9.6, 3.2
Hz, H-4), 2.18 (2H, m, H-2a, 6a), 2.03 (2H, m, H-2b,
6b); *C-NMR (100 MHz, CD;0D) &: 178.6 (C-7),
167.9 (C-9"), 148.2 (C-4"), 145.7 (C-3"), 145.4 (C-7"),
126.5 (C-1), 121.7 (C-6'), 115.3 (C-5"), 114.2 (C-2"),
114.0 (C-8'), 76.5 (C-1), 73.3 (C-4), 71.3 (C-3), 71.1
(C-5), 38.9 (C-2), 37.4 (C-6). LA b Hdis 5 R4 1E —
FUSI8 i s A 13 9 5-O-INHERE %S 741 .

tEY) 14: B AK; ESI-MS m/z: 539 [M+
Na]™; '"H-NMR (400 MHz, DMSO-dq) d: 7.49 (1H, d,
J =15.6 Hz, H-7"), 7.40 (1H, d, J = 15.6 Hz, H-7"),
7.05 (1H, brs, H-2"), 7.01 (1H, brs, H-2"), 6.94 (1H, d,
J=28.0 Hz, H-6"), 6.90 (1H, d, J = 8.0 Hz, H-6'), 6.74
(2H, brs, H-5", 5"), 6.25 (1H, d, J = 15.6 Hz, H-8"),
6.18 (1H, d, J = 16.0 Hz, H-8"), 5.28 (1H, brs, H-3),
4.01 (1H, brs, H-5), 3.54 (1H, d, J = 8.4 Hz, H-4),
2.58 (1H, m, H-6a), 2.38 (1H, m, H-2a), 2.19 (1H, m,
H-6b), 1.81 (1H, m, H-2b); "C-NMR (100 MHz,
DMSO-dq) d: 175.8 (C-7), 166.9 (C-9"), 165.6 (C-9),
149.9 (C-4"), 149.1 (C-4'), 146.6 (C-3"), 146.5 (C-3"),
145.5 (C-7"), 1443 (C-7"), 126.1 (C-1"), 125.6 (C-1"),
121.9 (C-6"), 121.2 (C-6"), 116.5 (C-5"), 116.5 (C-5"),
115.3 (C-2"), 115.2 (C-2"), 116.5 (C-8"), 114.7 (C-8"),
82.4 (C-1), 73.2 (C-4), 70.9 (C-3), 69.6 (C-5), 38.3
(C-2), 35.3 (C-6). LA L%t 5 ek s — g9,
M LAY 14 9 1,3-X0HEREZE TR

&M 15: KK, ESI-MS m/z: 539 [M+
Na]"; 'H-NMR (400 MHz, DMSO-dq) &: 7.50 (2H, d,
J =15.6 Hz, H-7', 7"), 7.02 (2H, m, H-2, 2"), 6.95
(2H, m, H-6', 6", 6.75 (2H, m, H-5, 5"), 6.24 (2H, d,
J =15.6 Hz, H-8', 8"), 5.55 (1H, brs, H-3), 4.98 (1H,

brs, H-4), 4.24 (1H, brs, H-5), 2.15 (3H, m, H-6a, 6b,
2a), 1.87 (I1H, brs, H-2b); “C-NMR (100 MHz,
DMSO-dg) J: 177.6 (C-7), 166.8 (C-9"), 166.6 (C-9'),
149.2 (C-4"), 149.2 (C-4"), 146.2 (C-3"), 146.2 (C-3),
146.1 (C-7"), 146.1 (C-7"), 126.1 (C-1"), 125.8 (C-1"),
122.0 (C-6"), 122.0 (C-6"), 116.4 (C-5"), 116.4 (C-5"),
115.4 (C-2"), 115.4 (C-2), 114.2 (C-8"), 114.2 (C-8),
76.8 (C-1), 76.1 (C-4), 68.4 (C-3), 69.1 (C-5), 40.2
(C-2), 38.3 (C-6). LA ¥eis 5 3cikipiE —x">",
WS B E D 15 9 1,4- X0 HERE 25 TR .

&) 16: kA ESI-MS m/z: 539 [M+
Na]"; "H-NMR (400 MHz, DMSO-d;) d: 7.50 (1H, d,
J =16.0 Hz, H-7"), 7.38 (1H, d, J = 16.0 Hz, H-7'),
7.03 (2H, brs, H-2', 2"), 6.94 (2H, t, J = 8.0 Hz, H-6/,
6"), 6.73 (2H, t, J = 8.0 Hz, H-5',5"), 6.23 (1H, d, J =
16.0 Hz, H-8"), 6.20 (1H, d, J = 16.4 Hz, H-8'), 5.18
(1H, d, J = 10.8 Hz, H-5), 3.68 (1H, brs, H-3), 3.65
(1H, brs, H-4), 2.25 (1H, t, J = 12.0 Hz, H-6a), 1.98
(3H, m, H-2a, 2b, 6b); "“C-NMR (100 MHz,
DMSO-dg) J: 174.2 (C-7), 166.4 (C-9"), 165.7 (C-9'),
148.9 (C-4"), 148.6 (C-4"), 146.3 (C-3"), 146.2 (C-3),
145.3 (C-7"), 144.3 (C-7"), 126.3 (C-1"), 126.1 (C-1"),
121.6 (C-6"), 121.0 (C-6"), 116.3 (C-5"), 116.3 (C-5"),
115.5 (C-2"), 115.4 (C-2"), 115.1 (C-8"), 116.2 (C-8'),
83.1 (C-1), 71.4 (C-4), 69.3 (C-3), 70.1 (C-5), 40.0
(C-2), 34.0 (C-6). Lk ¥ 5 “cihdbos — 5>,
MUK SEAL S 16 9 1,5-XUMHERE2E T

WwE 17 Eshs (FED; "H-NMR (400
MHz, CDCly) §: 5.32 (1H, brs, H-6), 5.15 (1H, dd, J =
15.2, 8.4 Hz, H-22), 5.01 (1H, dd, J = 15.2, 8.4 Hz,
H-23), 3.52 (1H, m, H-3a), 0.97 (3H, s, H-19), 0.89
(3H, d, J = 6.4 Hz, H-21), 0.82 (3H, d, J = 6.4 Hz,
H-26), 0.83 (3H, t, J = 7.6 Hz, H-29), 0.77 (3H, d, J =
6.0 Hz, H-27), 0.65 (3H, s, H-18); "*C-NMR (100
MHz, CDCLy) &: 140.9 (C-5), 138.4 (C-22), 129.4
(C-23), 121.8 (C-6), 71.9 (C-3), 57.0 (C-14), 56.1
(C-17), 51.3 (C-24), 50.2 (C-9), 42.4 (C-4), 42.3
(C-13), 40.6 (C-20), 39.8 (C-12), 37.4 (C-1), 36.6
(C-10), 32.0 (C-7), 32.0 (C-8), 32.0 (C-25), 31.7
(C-2), 29.0 (C-16), 25.5 (C-28), 24.4 (C-15), 21.3
(C-11), 21.2 (C-21), 19.5 (C-26), 19.1 (C-19), 19.1
(C-27), 12.3 (C-29), 12.1 (C-18). LA %3 5 Cikik
-, MU EA 1T N SR
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e 18: Tkt (HED; "H-NMR (400
MHz, CDCl;) ¢: 5.31 (1H, brs, H-6), 3.52 (1H, m,
H-3a), 0.99 (3H, d, J = 6.8 Hz, H-21), 0.97 (3H, s,
H-19), 0.82 (3H, d, J = 6.4 Hz, H-26), 0.79 (3H, t, J =
7.2 Hz, H-29), 0.77 (3H, d, J = 6.0 Hz, H-27), 0.66 (3H,
s, H-18); C-NMR (100 MHz, CDCl;) 8: 140.9 (C-5),
121.8 (C-6), 71.9 (C-3), 56.9 (C-14), 56.2 (C-17), 50.2
(C9),45.9 (C-24),42.4 (C-4), 42.4 (C-13), 39.9 (C-12),
37.4 (C-1), 36.6 (C-10), 36.2 (C-20), 34.0 (C-22), 32.0
(C-7), 32.0 (C-8), 31.7 (C-2), 29.3 (C-25), 28.3 (C-16),
26.2 (C-23), 244 (C-15), 23.2 (C-28), 21.2 (C-11), 19.9
(C-27), 19.5 (C-19), 19.1 (C-21), 18.9 (C-26), 12.1
(C-29), 11.9 (C-18). LA LAt 50k —5™, #
SSE AL 18 9 BRI,

4 Ttig
ASLIG AT LPS 5 1 EEAN L RAW264.7 Al

NERAAE BV2 B, 5 OMBE I FUINZE AT T BT

RIEVET A TR E R BT, APLR IS PR

BEIR CBRAC IR AL 7 B 4 e Y 18 ML &1, B FE

8 M. 5 N UMHERE IS TR 2 ME Y R

LAKRIER IAMEFEER VKRR, KR

D%l e~y il I 17 = e SO TR N SR e 95

SETT, CARIE T 31 MEED, B4 16 D=2t

5N 6 IHESEEE TR 1 AR 1 MR

WERGH . 1 AMEHUER 1A SRR i 22y

=R SERAATIHER A2 TR . BRI

WEERR Y KDL, & IRt e ] B 22 5,

WAL IR . ARSEiit— P E 5 7 et

INEREIRIBTTE NS, R R P R ks - Ton

HIBE TRt —E IS H A . X TR AL &)

HE DT RIS VEDT T Fdt— DT .
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