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Chemical constituents from ethyl acetate extract of Gleditsiae Spina
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Abstract: Objective To investigate the chemical constituents from the ethyl acetate extract of Gleditsiae Spina. Methods The
chemical constituents were isolated and identified by chromatography on silica gel, Toyopearl HW-40C, Sephadex LH-20, MCI Gel
CHP-20, ODS, and RP-HPLC. Their structures were elucidated on the basis of physicochemical properties and spectral analyses.
Results Eighteen compounds were isolated from the ethyl acetate extract of Gleditsiae Spina, and identified as scopoletin (1),
(—)-(7R,88)-erythro-guaiacylglycerol  (2), 5-methoxy-guaiacylglycerol (3), (—)-(7R,8R)-threo-guaiacylglycerol (4), 3,4'-
dihydroxypropiophenone (5), dihydroferulic acid (6), p-hydroxybenzoic acid (7), indole-3-carbaldehyde (8), protocatechuic acid
methyl (9), protocatechuic aldehyde (10), syringic acid (11), 2-guaiacylpropane-1,3-diol (12), (2R’,3R’,4S")-2,3-diguaiacyl-4-
hydroxyl tetrahydrofuran (13), 3-(2-oxopropyl)-3-hydroxy-indolin-2-one (14), juglanin D (15), C-veratroylglycol (16),
3-(4-hydroxyl-3-methoxyphenyl)-propan-1,2-diol (17), and (—)-syringaresinol (18). Conclusion Eighteen compounds are isolated
from this plant for the first time.

Key words: Gleditsiae Spina; Gleditsia sinensis Lam.; 2R" 3R’ 4S")-2,3-diguaiacyl-4-hydroxyl tetrahydrofuran; protocatechuic aldehyde;

juglanin D; (—)-syringaresinol

WS HER: 2018-06-21
EEWHE: TR FHITRHLE R R LI I EH RS 28RN KRR S RE (14104349)
fEZREIN: % 2 (1992—), &, WrRHA, WFRE, FEAGrh 22 5 7 0 25 500 i HE T 7.
Tel: 18300708613  E-mail: 18300708613@163.com
«EEEE BIAE (1960—), 5, WMd, THEER, LA, FEANFL KT AR BRI A .
Tel/Fax: (0371)60190296 E-mail: fwsh@hactcm.edu.cn



¢ %% Chinese Traditional and Herbal Drugs 2f 49 % 25 23 ] 2018 &£ 12 A

+ 5511 -

BAK Gleditsiae Spina }EJE |8 B2 Gleditsia
sinensis Lam. FTJRpofl, XRREHM. 24, KT
&, TzarAn TRRE . b, LRSI, fE
HA. SEBATZ040, e R, 2t
RIMNEE G, AEE, IS, A5k,
I, RAOR . CREZ L) 2015 FERGCEE
R, MR, HH. BZ, BRAWMMIEE. fEK.
AHEEDR, HTRER BRSNS, SME T
SRR, R R I S S R S e S 4
A — S RAMRIAE AR, o i A 3 A T
FayT (R TRRR I, HAbae oy 3 35 S
Py R A 2R A B o), B R 48 v BT 8 B 3 R B —
A A R AR R, AR R E ik 350 to it
— U ARGy, RS E, AR
FREE X SR [ V] R v PH o B LR R A AT R R
A2 S 7 B, PR3 18 MEEY), 734 e
HNE S (scopoletin, 1), (—)-(7R,85)-7Fx: - AIA
FHN=EE [(—-)-(7R,8S)-erythro-guaiacylglycerol, 2],
S5-HAE L - AR RN =B (5-methoxy-guaiacyl-
glycerol, 3). (-)-(7R,8R)-# - B A A I P — i
[ ()-(7R,8R)-threo-guaiacylglycerol , 4] . 3,4'-
dihydroxypropiophenone ( 5 ) . — & [ 2 &
( dihydroferulic acid, 6). Xf ¥ 2K H R (p-
hydroxybenzoic acid, 7) indole-3-carbaldehyde (8).
JR LR H S (protocatechuic acid methyl, 9). J&i
JLASEE (protocatechuic aldehyde, 10). T &R
(syringic acid, 11). 2-guaiacylpropane-1,3-diol (12).
(2R 3R 48")-2.3- Rk -4- 2 Fe U AWK [2R,
3R ,4S")-2,3-diguaiacyl-4-hydroxyl tetrahydrofuran,
13]\ 3-(2- Bt Jk - T 2k )-3- 43 Bt - 15| W mpk -2- il [3-(2-
oxopropyl)-3-hydroxy-indolin-2-one, 14]. #%#tZ& D
(juglanin D, 15). C-Z27 Mt £, % (C-veratroylglycol,
16) . 3-(4-hydroxyl-3-methoxyphenyl)-propan-1,2-diol
(A7) (-)-TFHEZHR [(-)-syringaresinol, 18], LA L
18 MUEPII N E RN ZAEY 5 455
1 XFE5HH

Bruker AVANCE 111 500 AR LR A (48 [l A
B ATED; N-1100 BUEH KA. A-1000S ALK
FAAHL N-1111 B RKIEH S E (i 22 X
PAEBRAT]D; FEREHE LCS50 B w5y He il 5 VA it
I GEEBUBALREA R ARD, UV200 %A
R3S, YMC-Pack ODS-A ik (250 mmX 10
mm, 5 pm, HA YMC HRAF); FEEEgE

MCI Gel CHP-20 (HA=3Z{k%/A7]); Toyopearl
HW-40C ( H A& Tosoh 7 7 ); Sephadex LH-20
(Parmacia Biotech A ) ) #: (it i FHAER H(160~
200 H). 2 @i e (10~40 pm, 0.7% CMC-Na
HIB, BT, 105 CiEfL 0.5h), FHEEHEALT
R G (— R tailbal, FRET U AR Ak 5
BRATD; HAtiA5 o el st e gt

AT 2017 4F 3 ARA RIS & B LS
B, SR AR FE R EOR S E N TR
JEMEYI I Gleditsia sinensis Lam. FT-Emf, %
WEFRAS (201703090 {RAE TV FE H & 25 K5 254k
2 REBS5SE

AR (16.5kg) H 50% S 7K P EHZH 2 e iR
W3k, ek, &R, RIREUE RS 2802
H 1.6kg. RFM 6 L KIE, KKHAMEE (5X
6 L) BERR MG (5X6 L) F/KWAIIETEE (5X
6 L) HHATZERL, IR 5 15 2040 it k25 BGH Ar
(15.1 @)« BEIR CEEAEHGHRAL (300.9 g) IE T EEAE
BGRAL (150.5 @) J/KERAL (992.8 g)o BEER LT
Arm i R RE (100~200 H) itorss, —&HF k-
HEE (100 0 0—~0 : 1000 BREEVEME, HERINAT
R3] A1~A10 3£ 10 Miisr. A4 (23.0 g) REH
LEES LAY 1 (628 mg). A5 (54.0g) | MCI
Gel CHP-20 £, HEE-7K (10 :90—~100 : 0) Ff%
Vel HERIRGIFFE] AS-1~AS5-14, A5-2 (1.7
g) WA (300~400 H) @iy 50, £ k-
P (20 0 1) SSEEBEMN, #ERIREG IR
A5-2-1~A5-2-26. A5-2-15 (322 mg) A -#%m
ORI (FREE-K 22 1 78) #I&ERLEY 10
(8.0 mg). A5-2-18 (96.7 mg) £l 5 i BumRAH
i (FEE-ZK 33 1 67) il & 15254 7 (87.4 mg).
A5-2-22 (100.6 mg) ZY-iill 4 RO A it CH -
K30 1700 HIB{EEMLEY S (22.7 mg). AS5-2-25
(170.5 mg) -1l % = ROBUAH il CHIEE-7K 20 ¢
80) & RMLEM 12 (10.9 mg). 15 (20.3 mg)-
16 (33.8 mg) 117 (11.8 mg). A5-3 (1.6 g) I
Sephadex LH-20 %, HIEE-7K (30 : 70) SRS MA
B A5-3-1~A5-3-17, A5-3-8 (122.10 mg) £
KRB AR IS (285K 10 1900 Hl% RIS
Y14 (10.4 mg). A5-6 (7.1 g) £ ODS H1/EH:H
fiE-7K (10 2 90—~100 : 0) BAEEGENL, HEMIRES
B3 A5-6-1~A5-6-7, A5-6-3 (1.0 g) BT FERAE:
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(300~400 H)> tifsreg, —&Hk-HEE (100 @ 1)
SEREVENL, ARG IF1F 3] AS-6-3-1~A5-6-3-9,
A5-6-3-2 (14572 mg) &Pl % mBGRAH g (H
fiE-7K 35 1 65) Hl#BHENEY 6 (2.7 mg). 9 (8.4
mg) A8 (5.0mg). A5-6-3-3 (80.7 mg) £FHil%
BRI RE (ZBE-K 151 85) HIRERULEY
11 (163 mg) 13 (4.0 mg). A5-10 (10.0 g) il
HRERH (300~400 H) i, & k-
BE (100 : 1100 : 5) BHEEBEML, WEKIRE IR
F| A5-10-1-1~A5-10-1-11, A5-10-1-3 (355.4 mg)
I+ Toyopearl HW-40C #, —& FFe-HEE (1 1)
s FE Wk WL 1S B A5-10-1-3-1 ~ A5-10-1-3-4 ,
AS5-10-1-3-2 (142.3 mg) £ il % = R fa i (F
BE-7K 45 1 55) Hil&1FEMLEY 18 (16.9 mg). A7
(28.0 @) B REEAE (100~200 H) @ifres, —
SO - FEE (100 © 0—0 © 100) BEREVEML, HER
WEIFER AT-1~A7-12, A7-7 (9.0 g) |k ODS
A, FEE-K (10 0 90—100 : 0) BREEGEML, 15
B A7-7-1~A7-7-11, A7-7-1 G244 = RO €
& QK 5195 Hl%RkBEMLEY) 2 (28.0
mg). 3 (9.0mg) 14 (25.0 mg).
3 SHEE

a1 AtErs: (FFEE), ESI-MS m/z: 193
[M-+H]", X F RN 192, 5 FFRA CioHsO40
'H-NMR (500 MHz, CD;0D) §: 7.84 (1H, d, J = 9.4
Hz, H-4), 7.08 (1H, s, H-5), 6.75 (1H, s, H-3"), 6.20
(1H, d, J = 9.4 Hz, H-3), 5.74 (1H, s, H-2), 3.89 (3H,
s, OCH3), 2.53 (1H, d, J = 17.0 Hz, H-5'a), 2.18 (1H,
d, J=17.0 Hz, H-8); *C-NMR (125 MHz, CD;0OD) §:
164.1 (C-2), 152.9 (C-7), 151.4 (C-8a), 147.1 (C-6),
146.1 (C-4), 112.6 (C-3), 112.6 (C-4a), 110.0 (C-5),
104.0 (C-8), 56.8 (6'-OCH3). PA_E %4 5 SCHlik 5 HE 5
A5, WHEAL A 1 AR

aEw 2. AR, [a]h —255° (c 0.65
MeOH), ESI-MS m/z 237 [M~+Na]", #X}4> 7 i &
N 214, TR N CoH140s. 'H-NMR (500 MHz,
DMSO-ds) 6: 8.70 (1H, s, 4-OH), 6.89 (1H, s, H-2),
6.70 (1H, dd, J = 1.2, 8.0 Hz, H-6), 6.67 (1H, d, J =
8.0 Hz, H-5), 4.35 (1H, d, J = 8.8 Hz, H-7), 3.73 (3H,
s, 3-OCH3), 3.48 (1H, m, H-8), 3.47 (1H, m, H-9a),
3.43 (1H, m, H-9b); C-NMR (125 MHz, DMSO-dj)
5: 147.0 (C-3), 145.3 (C-4), 134.5 (C-1), 119.6 (C-6),
114.6 (C-5), 111.4 (C-2), 75.4 (C-8), 74.0 (C-7), 63.2

(C-9), 55.6 (3-OCHs). LA ¥ 5 SCiknt fR JE A —
O, A 2 N (5)-(TR8S)-FR A A
W=

&Y 3: AEMAE, [0y —20.6° (¢ 0.17
MeOH), ESI-MS m/z 267 [M~+Na]", X} 75 &
N 244, 4T N CHi06. 'H-NMR (500 MHz,
DMSO-dg) 6: 8.08 (1H, s, 4-OH), 6.57 (2H, s, H-2, 6),
5.07 (1H, d, J= 3.6 Hz, H-4), 4.33 (1H, d, /= 8.8 Hz,
H-7), 3.72 (6H, s, 3, 5-OCHj3), 3.48 (1H, m, H-9a),
3.43 (1H, m, H-8), 3.37 (1H, s, H-9b); '*C-NMR
(125 MHz, DMSO-dg) d: 147.3 (C-3, 5), 134.2
(C-1), 133.5 (C-4), 104.6 (C-2, 6), 75.4 (C-8), 74.2
(C-7), 63.0 (C-9), 55.9 (3, 5-OCH3). LA _E%iE 5
BAKT B A — 517, s e & 3 8 5-F A -
OIAEE N =R,

wEM 4. AGKHEK, [a]) —28.6° (c 0.71
MeOH), ESI-MS m/z 237 [M~+Na]", #4575 &
N 214, 4T N CH140s. 'H-NMR (500 MHz,
DMSO-ds) 6: 8.75 (1H, s, 3-OH), 6.89 (1H, s, H-2),
6.69 (2H, s, H-5, 6), 4.39 (1H, dd, J = 6.0, 5.0 Hz,
H-7), 3.73 (3H, s, 5-OCHa), 3.46 (1H, m, H-8), 3.32
(1H, s, H-9a), 3.15 (1H, s, H-9b); “C-NMR (125
MHz, DMSO-ds) 6: 147.1 (C-5), 145.4 (C-3), 134.4
(C-1), 119.2 (C-6), 114.8 (C-4), 11.1 (C-2), 76.0 (C-8),
73.0 (C-7), 62.7 (C-9), 55.7 (5-OCH3). PL_E##E 5
RGBSR — 3, M= E I 4 A (5)-(TR,8R)-
RO KR P =

tEws: Atdid (FED, ESI-MS m/z: 189
[M+Na]", 167[M-+H]", X5 FHREAN 166, 4
TN CoHy0s. 'H-NMR (500 MHz, CD;0D) §:
7.92 (2H, d, J = 8.6 Hz, H-2, 6), 6.88 (2H, d, J = 8.6
Hz, H-3, 5), 3.97 (2H, t, J = 6.2 Hz, H-9), 3.18 (2H, t,
J =62 Hz, H-8); “C-NMR (125 MHz, CD;0D) ¢:
199.7 (C-7), 163.8 (C-4), 131.9 (C-2), 131.9 (C-6),
130.2 (C-1), 116.2 (C-3), 116.2 (C-5), 85.8 (C-8), 41.6
(C-9). VAR 53wt R A — 50, W Efb
&%) 5 N 3,4'-dihydroxy propiophenone.

&Y 6: FHMKAR, ESI-MS m/z: 219 [M+
Na]", X TFREN 196, 3TN CoH 040
'H-NMR (500 MHz, CD;0D) ¢: 6.82 (1H, d, J= 1.5
Hz, H-2), 6.72 (1H, d, J = 8.0 Hz, H-5), 6.67 (1H, dd,
J=8.0, 1.5 Hz, H-6), 3.85 (3H, s, 3-OCHj3), 2.85 (2H,
t, J = 7.5 Hz, H-7), 2.57 (2H, t, J = 7.5 Hz, H-8);
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BC-NMR (125 MHz, CD;0D) 6: 170.5 (C-9), 148.9
(C-3), 145.8 (C-4), 133.9 (C-1), 121.7 (C-6), 116.1
(C-5), 113.1 (C-2), 56.3, (3-OCH3), 37.7 (C-8), 31.9
(C-7)o UL ¥R S emrioERA 5", # et
H1 6 N EAPTER .

WEY 7: AN, ESI-MS m/z: 139 [M+H]',
161 [M+Na]", #HXfoFFEN 138, 4 FXA
C;H¢0;. 'H-NMR (500 MHz, CD;0D) : 7.87 (2H, d,
J=8.0 Hz, H-2, 6), 6.81 (1H, d, J = 8.0 Hz, H-3, 5);
BC-NMR (125 MHz, CD;0OD) 6: 170.1 (C-7), 163.3
(C-4), 133.0 (C-2, 6), 122.8 (C-1), 116.0 (C-3, 5). LA
RS SckaRE Y, SR T xR
FIRTR .

th&Y 8: FHEHIAK, ESI-MS m/z: 198 [M+
Na]’, 176 [M+H]", #MXtH5FREN 175, 5FR
4 C1oHoNO,. "H-NMR (500 MHz, DMSO-d;) J: 8.28
(1H, d, J = 8.0 Hz, H-4), 8.24 (1H, s, H-2), 7.51 (1H,
d, J = 8.0 Hz, H-7), 7.30 (1H, m, H-5), 7.26 (1H, m,
H-6), 479 (2H, s, H-9); “C-NMR (125 MHz,
DMSO-dg) d: 196.0 (C-8), 138.2 (C-7a), 134.0 (C-2),
126.9 (C-3a), 124.4 (C-4), 123.3 (C-6), 122.7 (C-5),
114.8 (C-3), 112.6 (C-7), 66.3 (C-9). LA_F % #5 1530k
g — ", W% ELEY 8 A indole-3-
carbaldehyde.

&Y 9: AR A, ESI-MS m/z: 169 [M~+H]',
191 [M+Na] X FIREAN 168, 2 FRN
CsHgO4. 'H-NMR (500 MHz, CD;0D) 6: 7.46 (1H, s,
H-2), 7.46 (1H, s, H-6), 6.84 (1H, d, J = 8.0 Hz, H-5),
3.86 (3H, s, -OCH3); C-NMR (125 MHz, CD;0D) §:
168.8 (C-7), 151.7 (C-4), 146.2 (C-3), 123.6 (C-6),
122.6 (C-1), 117.4 (C-2), 115.8 (C-5), 52.2 (-OCH3).
DL ¥R 5 ScmriE S A -, M et A 9
FIEILER B

&P 10: AR A, ESI-MS m/z: 139 [M+
H]', 161 [M+Na]’, MHX/FHEN 138, 715
79 C7Hg03. 'H-NMR (500 MHz, CD;0D) 6: 9.70 (1H,
s, H-7), 7.33 (1H, brs, H-2), 7.33 (1H, d, J = 8.0 Hz,
H-6), 6.94 (1H, d, J = 8.0 Hz, H-5); “C-NMR (125
MHz, CD;OD) ¢: 193.1 (C-7), 153.7 (C-4), 147.2
(C-3), 130.8 (C-1), 126.4 (C-6), 116.2 (C-5), 115.3
(C-2). LA %t 5 scihont 2k A — 5™, W% e fh
CE/BUNSIEYI S

tEY 11 AEEE CFEED, ESI-MS m/z: 199

[M--H], 221 [M+Na]", HXt%5FFERN 198, 4
T M CoHyOs. 'H-NMR (500 MHz, CD;OD) §:
732 (2H, d, J = 2.5 Hz, H-2, 6), 3.87 (6H, s, 3,
5-OCH;); "“C-NMR (125 MHz, CD;OD) §: 170.0
(C-7), 148.8 (C-3, 5), 141.7 (C-4), 121.9 (C-1), 108.3
(C-2, 6), 56.8 (3, 5-OCH3). LA % 5 3CikifoE —
M, M EAAE 11 NT FIR.

&Y 12: AR K, ESI-MS m/z: 199 [M+
H], 221 [M+Na]’, X5 FREN 198, 7R
N C1oH1404. 'H-NMR (500 MHz, CD;0D) &: 6.83
(1H, d, J = 1.9 Hz, H-2'), 6.75 (1H, d, J = 8.0 Hz,
H-5"), 6.69 (1H, dd, J= 8.0, 1.9 Hz, H-6'), 3.85 (3H, s,
3-OCHj;), 3.84 (2H, dd, J = 10.2, 6.4 Hz, H-1), 3.76
(2H, dd, J = 10.2, 6.4 Hz, H-3), 2.87 (1H, m, H-2);
BC-NMR (125 MHz, CD;0OD) ¢: 148.9 (C-3"), 146.3
(C-4"), 133.6 (C-1"), 121.7 (C-6"), 116.1 (C-5"), 113.0
(C-2"), 65.1 (C-1), 65.1 (C-3), 56.3 (3'-OCH3), 51.6
(C-2). LA %t 5 cmvipiE — s, etk &
12 &y 2-guaiacylpropane-1,3-diol.

&M 13: Ltk dl (HEE, ESI-MS m/z: 333
[M+H]", 355 [M+Na]", X9 FiEN 332, 2
T3 CisHy006. 'H-NMR (500 MHz, CD;OD) ¢:
6.97 (1H, d, J= 1.8 Hz, H-2), 6.85 (1H, d, J= 1.8 Hz,
H-2), 6.79 (1H, dd, J = 8.1, 1.8 Hz, H-6), 6.75 (1H,
dd, J = 8.1, 1.8 Hz, H-6), 6.73 (1H, d, J = 8.1 Hz,
H-5), 6.70 (1H, d, J = 8.1 Hz, H-5"), 5.17 (1H, d, J =
10.8 Hz, H-7"), 449 (1H, ddd, J = 4.4, 42, 0.5 Hz,
H-8), 4.45 (1H, dd, J = 9.4, 4.2 Hz, H-9), 4.03 (1H,
dd, J = 9.4, 0.5 Hz, H-9), 3.85 (3H, s, 3-OCHj3), 3.78
(3H, s, 3'-OCH3), 3.20 (1H, dd, J = 10.8, 4.3 Hz,
H-7); “C-NMR (125 MHz, CD;OD) 6: 148.8 (C-3),
148.6 (C-3"), 147.1 (C-4"), 146.5 (C-4), 133.7 (C-1),
128.5 (C-1"), 123.7 (C-6), 120.3 (C-6'), 115.9 (C-5"),
115.8 (C-5), 114.7 (C-2), 111.0 (C-2'), 84.6 (C-7'),
76.9 (C-9), 75.8 (C-8), 60.0 (C-7), 56.4 (3-OCHj),
56.3 (3'-OCHs). LA ¥ 5 3Ciikxt i st A — 519,
W% sEA Y 13 NQR 3R 48)-2,3-diguaiacyl-4-
hydroxyl tetrahydrofuran.

&Y 14: TLEE G (REL, ESI-MS m/z: 206
[M-+H]", 228 [M+Na]", MX5FHEN 205, 4
TR A C1H;)NOs. 'H-NMR (500 MHz, CD;0D) §:
7.35 (1H, dd, J = 7.8, 0.6 Hz, H-4), 7.26 (1H, td, J =
7.8, 1.2 Hz, H-6), 7.03 (1H, td, J = 7.8, 1.2 Hz, H-5),
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6.92 (1H, d, J = 7.8 Hz, H-7), 3.41 (1H, d, J = 16.7
Hz, H-8), 3.21 (1H, d, J = 16.7 Hz, H-8), 2.09 (3H, s,
H-10); "C-NMR (125 MHz, CD;0D) d: 207.4 (C-9),
181.2 (C-2), 143.6 (C-7a), 132.3 (C-3a), 130.7 (C-4),
124.8 (C-6), 123.4 (C-5), 111.2 (C-7), 74.8 (C-3), 51.1
(C-8),30.7 (C-10). VA_E¥udfs 5 SCmhont st A —4 7,
S AL A 14 4 3-(2-Fk - TR 3k )-3- 54 FE 15|
Wk -2- i .

& 15: AR A, ESI-MS m/z: 183 [M+
H]', 205 [M+Na]", X557 FEN 182, 7R
9 CoH104. 'H-NMR (500 MHz, DMSO-d) d: 10.38
(1H, s, 4-OH), 7.89 (2H, d, J = 8.7 Hz, H-2, 6), 6.86
(2H, d, J = 8.7 Hz, H-3, 5), 5.06 (1H, d, J = 6.8 Hz,
8-OH), 4.91 (1H, dd, J = 9.3, 4.5 Hz, 8-OH), 4.74
(1H, t, J = 5.8 Hz, H-8), 3.69 (1H, dd, J = 11.2, 7.8
Hz, H-9a), 3.59 (1H, dd, J = 11.2, 7.8 Hz, H-9b);
BC-NMR (125 MHz, DMSO-d¢) 6: 198.3 (C-7),
162.1 (C-4), 131.1 (C-2), 131.1 (C-6), 126.6 (C-1),
115.2 (C-3), 115.2 (C-5), 74.0 (C-8), 64.4 (C-9). LA
RO S ek S A -, M A 15
N E Do

th&W16: FKEK, ESI-MS m/z: 213 [M+
H]', 235 [M+Na]’, MHX3FHREN 212, TR
N C1H ;050 'H-NMR (500 MHz, CD;0D) §: 7.59
(1H, s, H-6), 7.57 (1H, d, J = 1.7 Hz, H-2), 6.89 (1H,
d, J = 8.1 Hz, H-5), 5.13 (1H, s, H-8), 3.91 (3H, s,
3-OCH;), 3.91 (1H, dd, J = 11.5, 4.8 Hz, H-9a), 3.76
(1H, dd, J=11.5, 4.8 Hz, H-9b); *C-NMR (125 MHz,
CD;0D) o: 199.5 (C-7), 153.7 (C-4), 149.2 (C-3),
125.0 (C-1), 125.0 (C-6), 115.9 (C-5), 112.4 (C-2),
75.4 (C-8), 66.2 (C-9), 56.4 (3-OCH3). P _F¥4¥E 5 ¢
R A Y, M LA 16 O C-2E 1T
-

&P 17: AR AR, ESI-MS m/z: 221 [M+
Na]", MXIFFEN 198, TN C1oH 4040
'H-NMR (500 MHz, CD;0D) §: 6.85 (1H, d, J = 1.8
Hz, H-2), 6.74 (1H, d, J = 8.0 Hz, H-5), 6.70 (1H, dd,
J=8.0, 1.8 Hz, H-6), 3.86 (3H, s, 3-OCH3), 3.80 (1H,
m, H-8), 3.54 (1H, dd, J = 11.1, 4.3 Hz, H-9a), 3.48
(1H, dd, J = 11.1, 6.2 Hz, H-9b), 2.78 (1H, dd, J =
13.8, 5.8 Hz, H-7a), 2.65 (1H, dd, J = 13.8, 7.4 Hz,
H-7b); "“C-NMR (125 MHz, CD;0D) §: 148.8 (C-3),
145.9 (C-4), 131.5 (C-1), 122.9 (C-6), 116.0 (C-5),

114.1 (C-2), 74.7 (C-8), 66.5 (C-9), 56.3 (3-OCH3),
40.5 (C-7). LA E¥E 5 Scihont B e AR — 50, g
KA 17 N 4-FR3E-3-F S R A - 1- 1 ) -
1,2- %,

&M 18: KT d (FED, [o]y —9.4° (¢
0.31 MeOH), ESI-MS m/z: 441 [M+Na]", 419 [M+
HIY, X FHERN 418, TN CuHyOse
'H-NMR (500 MHz, CD;0D) ¢: 6.69 (4H, s, H-2, 2,
6,6),4.75 (2H, d, J=2.5Hz, H-7, 7'), 431 QH, t,J =
7.0 Hz, H-9a, 9'a), 3.92 (2H, m, H-9b, 9'b), 3.87 (12H,
s, 3,3, 5,5-OCHs), 3.35 (2H, m, H-8, 8); "C-NMR
(125 MHz, CD;0D) &: 149.3 (C-3, 3', 5, 5), 136.2
(C-4, 4", 133.1 (C-1, 1"), 104.5 (C-2, 2/, 6, 6'), 87.6
(C-7, 7", 72.8 (C-9, 9'), 56.8 (3, 3', 5, 5'-OCH3), 55.5
(C-8, 8. LA EX¥E 5 clkntfadE A —5 Y, W%
ENEWI8 N ()-THRE.
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