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Chemical constituents in Swertia davidi
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Abstract: Objective To study the chemical constituents from the whole plant of Swertia davidi. Methods The chemical
constituents were isolated and purified with silica gel column chromatography, silica gel chromatography, etc. The structures of the
compounds were identified by physicochemical properties and various spectroscopic methods. Results Sixteen compounds were
isolated as uvaol (1), oleanolic acid (2), 5-carboxyl-3, 4-dihydrogen-1H-2-benzopyran-1-one (3), 3, 123-pregnane-16-12-ene-20 (4),
swertisin  (5), 6-C-B-glucopyranosyl-7-O-methylluteolinidin (6), isoscoparin (7), 6-demethoxy-7-methylcapillarisin (8), 3-
acetoxy-28-hydro-xyl-12-eneurs (9), gentiopicroside (10), N-pentacosy-2-carboxy-benzoylamide (11), 4-O-glycosyloxy-2-hydroxy-
6-methoxy-acetophenone (12), quercetin-3-O-B-D-xylopyranosyl-(1—2)-B-D-galactopyranoside (13), 8-epikingiside (14), 3, 5-
dicaffeoylquinicacid (15), and 2-methylphenyl-1-O-B-D-glucopyranoside (16). Conclusion All the compounds are isolated from S.
davidi for the first time.

Key words: Swertia devidi Frauch.; oleanolic acid; isoscoparin; swertisin; gentiopicroside; 4-O-glycosyloxy-2-hydroxy-6-methoxy-

acetophenone; 3, 5-dicaffeoylquinic acid
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TR, AWM RS A S R BT T RS
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i HEA: 2014-01-14

Ty e 21 16 MEE, 435k B8 R Cuvaol, 1),
FFEUR R (oleanolic acid, 2). 5-# %3, 4- A -1H-2-
K I -1-F  ( 5-carboxyl-3, 4-dihydrogen-1H-2-
benzopyran-1-one, 3). 3B, 12B- - FtHk-Z2%c-16-4%-
20-fi (3B, 12B-pregnane-16-12-ene-20, 4). 24
% (6-C-B-glucopyranosyl-7-O-methylapigeninidin,

5). H %253 % (6-C-B-glucopyranosyl-7-O-
methylluteolinidin, 6) 747 {£ % (isoscoparin, 7).
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6- 2 AR -7- FJE T R (9 )5 - ( 6-demethoxy-7-
methylcapillarisin, 8). 3-ZFE4A JE-28-F3E-12-4-
5954t (3-acetoxy-28-hydroxyl-12-ene-urs, 9). J&
54 (gentiopicroside, 10). N-1F - Fkg-2-1R
FERHWERZ (N-pentacosy-2-carboxy-benzolylamide,
). 4-02-F 2 -6- WA K LW H (4-0-
glycosyloxy-2-hydroxy-6-methoxy-acetophenone, 12).
fiit B2 & -3-0-B-D- K B -(1-2)-B-D- - 3L B
[quercetin-3-O-B-D-xylopyranosyl-(1—2)-B-D-galacto-
pyranoside, 13]. 8-K 41 (8-epikingiside, 14).
3, 5-MHEBEZE TR (3, S-dicaffeoylquinic acid,
15) . 2- F KL 2K 0k -1-0-B-D- Ik 1 6 %5 W 17 (2-
methylphenyl-1-O-B-D-glucopyranoside, 16). i
WA R E R XED) T 4y 2545 2.
1 XFES5HH

A A PRI A AR R AT B 7] D
XRC—1 BB S A (b st R e A as A D,
Valiian Inova 400 MHz ZREIEHRM A (SE[E PLE
%); VG AUTO Spec—3000 Ji{% (< [E Micromass
N)D); FECIEREIRANE 2 il ke (7 Bigref T
J); Sephadex LH-20 (3Z[H Amersham Pharmacia
Biotech A w]); SRBEIHNE Wi Lo0E DU A
BE P AR SR Mk T N IR A 83305
FRBA 701 )7 s FAbAR AR B o 0 Hr At

IR SR TWIMAERE, AR LX)
DGR 58 by e HERERE 24 S o AL | AR 28 55
Swertia davidi Frauch.,
2 RBSSE

TR 22 15 kg, L 60 H i, 1 70%
CTEVEWORD, 24 h, R FT R P A A SR DU B 2
45 min JGFIEIRGFFRE 3.2 kg, IRETHOKS,
WK AT BERR OWR 1E T REAREL, ek i e 4 [m]
WO PR KB 3 8 132 g AT E 96 g i
12 LT 563 g MIE T EHB /MR E 103 g, &
D7 853 S AT T AT €03, A vl TR - T TR & TR
(100 : 1+ 100 : 2. 100 : 4. 100 : 8) BHEEVLME, If
454 Sephadex G-20 F:EIEELILFEIMLEY 1
(12.5 mg). 2 (18.6 mg)~ 3 (24.5 mg), 4 (23.5 mg);
IR LR SR AT 035 73 25, S 0)- FREC100 -
1. 100 : 2. 100 : 8. 100 : 16> ¥, I 1i-
HIlE (100 © 2. 100 : 8) Fl/r28 e SR AR (i 3
B S AT (s i b A 2G5 (18.6 mg). 6
(154 mg). 7(22.6 mg). 8 (19.8 mg). 9 (21.4 mg).

IE TR > AR AT s 3 25, & 7-FlE (50 1.
431030010200, D) PR, g 12~34
2 BRI FEAIE A Sephadex LH-20 Ak 4lifh
3L A 10 (36.5 mg)- 11 (33.8 mg), Wi 56~
87 4 AV 4y B M A 0 ik i A 43 24k &
12 (15.6 mg). 13 (28.4mg), Hisr 113~125 &
[ G RE AT L 2 R R e 1 4l 15 2
th&9 14 (168 mg). 15 (8.9 mg). 16 (9.8 mg).
3 HHEE

a1 At GAED, mp229.5~231.8
‘C, Liebermann-Burchard & N FHE. "H-NMR (400
MHz, CDCl;) 6: 5.14 (1H, t, J = 3.6 Hz, H-12), 3.20
(1H, dd, J = 12.0, 5.0 Hz, H-3), 3.53 (5H, q, J = 9.3
Hz, CH,OH), 1.26 (3H, s, 29-CHs3), 1.10 (3H, s,
27-CH3), 1.02 (3H, s, 23p-CH;), 1.01 (3H, s,
240-CH3), 1.00 (3H, s, 30-CH;), 0.95 (3H, s, 26-CH3),
0.93 (3H, s, 25-CH;); “C-NMR (100 MHz, CDCl;) 6:
38.9 (C-1), 27.2 (C-2), 79.0 (C-3), 38.6 (C-4), 55.3
(C-5), 18.4 (C-6), 32.8 (C-7), 39.5 (C-8), 47.8 (C-9),
46.5 (C-10), 23.4 (C-11), 125.1 (C-12), 138.8 (C-13),
42.1 (C-14), 26.1 (C-15), 23.4 (C-16), 37.0 (C-17),
54.1 (C-18), 39.4 (C-19), 39.5 (C-20), 35.2 (C-21),
30.7 (C-22), 28.1 (C-23), 15.6 (C-24), 15.7 (C-25),
16.8 (C-26), 23.4 (C-27), 69.9 (C-28, CH,0H), 17.3
(C-29), 21.3 (C-30). & LA - ¥ode 5 Sk 5,
W e A 1 N RE R

tE 2: AEE S CFEE, mp 305~306 C,
Liebermann-Burchard S 3V 12 BH: o 55 55 3UR 1 % R
GG, U EAR RRE, TLC 3L REMEH—8, i
WEAY 2 TR .

AW 3: FRETC 3B B & ( S8, mp 251~
253 “C. ESI-MS m/z: 214.9 [M+Na]", 190.6 [M—
H] . 'H-NMR (400 MHz, CDCl;) 8: 3.53 (2H, t, J =
6.0 Hz, H-3), 4.53 (2H, t, J = 6.0 Hz, H-4), 8.26 (1H,
d, J = 7.6 Hz, H-6), 7.53 (1H, t, J = 8.0 Hz, H-7);
BC-NMR (100 MHz, CDCls) 6: 167.1 (C-1), 68.3
(C-3), 27.3 (C-4), 130.5 (C-5), 134.9 (C-6), 128.1
(C-7), 137.2 (C-8), 127.8 (C-9), 143.2 (C-10), 169.1
(C-11)0 VA -%od 5 S0k g 3 A — 50, W% et
G 3 K SFRFEE-3, 4- A - T H-2-DR e - -

k&Y 4. AL, ESI-TOF-MS m/z: 333
[M+ H]", 355 [M+Na]". 'H-NMR (400 MHz,
CDCls) 6: 3.63 (1H, m, H-3), 3.67 (1H, m, H-12), 6.97
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(1H, brs, H-16), 0.89 (3H, s, H-18), 0.87 (3H, s,
H-19), 2.40 (3H, s, H-21); "“C-NMR (100 MHz,
CDCly) 6: 36.7 (C-1), 31.6 (C-2), 71.4 (C-3), 38.0
(C-4), 45.1 (C-5), 28.6 (C-6), 31.4 (C-7), 32.5 (C-8),
53.2 (C-9), 35.6 (C-10), 29.4 (C-11), 73.7 (C-12), 52.3
(C-13), 54.1 (C-14), 32.4 (C-15), 149.9 (C-16), 155.6
(C-17), 11.8 (C-18), 12.2 (C-19), 198.9 (C-20), 26.7
(C-21) Lh_E¥d 55 scmkiaE — 80, e s
4 4 3B, 12B-FFHe-ZE-16-J4-20-Md .

G 5 B ARG db CRI-7K), TiFR-5%
LEE IR H D . ESI-MS m/z: 445 [M+H]' .
'H-NMR (400 MHz, DMSO-d) 6: 6.87 (1H, s, H-3),
6.87 (1H, s, H-8), 7.95 (1H, d, J = 8.0 Hz, H-2'), 6.93
(1H, d, J = 8.0 Hz, H-3'), 6.93 (1H, d, J = 8.0 Hz,
H-5'), 7.95 (1H, d, J = 8.0 Hz, H-6'), 3.87 (3H, s,
7-OCHs), 4.58 (1H, d, J = 7.2 Hz, H-1"), 4.15 (1H, dd,
J =172 Hz, 8.0 Hz, H-2"), 3.16 (1H, t, J = 8.0 Hz,
H-3"), 3.10 (1H, m, H-4"), 3.15 (1H, m, H-5");
BC-NMR (100 MHz, DMSO-d;) &: 163.8 (C-2), 103.2
(C-3), 182.1 (C-4), 160.8 (C-5), 108.9 (C-6), 163.9
(C-7), 93.6 (C-8), 156.4 (C-9), 121.5 (C-1"), 128.5
(C-2'), 116.1 (C-3'), 160.8 (C-4"), 116.1 (C-5'), 128.5
(C-6"), 73.1 (C-1"), 70.3 (C-2"), 79.0 (C-3"), 70.7
(C-4"), 81.6 (C-5"), 61.6 (C-6"), 56.0 (-OCH3). LA %k
P 5 ScipaiE 8, WS A 5 ik .

WEY 6: W ARG W CGAE-ZKD, Bt
1R2-5% LM B A . ESI-MS m/z: 462 [M+H] .
'H-NMR (400 MHz, DMSO-d;) J: 6.66 (1H, s, H-3),
6.76 (1H, s, H-8), 7.41 (1H, d, J= 10.0 Hz, H-2"), 6.91
(1H, d, J = 8.0 Hz, H-5'), 7.41 (1H, dd, J = 8.0, 1.6
Hz, H-6), 3.87 (3H, s, 7-OCH3), 4.59 (1H, d, J = 7.2
Hz, H-1"), 4.15 (1H, brs, H-2"), 3.16 (1H, m, H-3"),
3.15 (1H, m, H-4"), 3.15 (1H, m, H-5"); "*C-NMR
(100 MHz, DMSO-ds) 6: 163.8 (C-2), 103.2 (C-3),
182.1 (C-4), 160.8 (C-5), 108.9 (C-6), 163.8 (C-7),
93.5 (C-8), 156.4 (C-9), 121.5 (C-1'), 113.4 (C-2"),
145.8 (C-3"), 149.8 (C-4'), 116.1 (C-5"), 119.1 (C-6"),
73.2 (C-1"), 0.3 (C-2"), 79.0 (C-3"), 70.3 (C-4"), 81.6
(C-5"), 61.6 (C-6"), 56.0 (C-OCH3). LA 4555 Sk
B, M e 6 h H M,

G T B ARG i CRI-7K), BiFR-5%
BN 3 4 . mp 208~210 °C, ESI-MS m/z: 461
[M—H], IRve (em™): 3 400, 1620, 1290, 1202,

1 080. "H-NMR (400 MHz, DMSO-dj) J: 13.55 (1H,
brs, 5-OH), 7.85 (1H, d, J = 8.8 Hz, H-6'), 7.54 (1H, s,
H-2"), 6.91 (1H, d, J = 8.8 Hz, H-5'), 6.86 (1H, s,
H-3), 6.52 (1H, s, H-8), 4.59 (1H, d, J = 10.0 Hz,
H-17), 3.88 (1H, s, -OCH;); “C-NMR (100 MHz,
DMSO-dq) 6: 163.6 (C-2), 103.2 (C-3), 182.0 (C-4),
160.7 (C-5), 108.9 (C-6), 163.3 (C-7), 93.7 (C-8),
156.2 (C-9), 103.4 (C-10), 121.4 (C-1"), 120.4 (C-2'),
148.0 (C-3"), 150.7 (C-4'), 115.8 (C-5"), 110.1 (C-6"),
73.1 (C-1"), 70.2 (C-2"), 79.0 (C-3"), 70.6 (C-4"), 81.6
(C-5"), 61.5 (C-6"), 55.9 (C-OCH3). LA %l 5 ik
igse s S0, WEELA T R eERE.

&) 8: TLEERIRES & (WY, mp 246~247
‘C. ESI-MS m/z: 300 [M+H]", 271, 167, 134.
'H-NMR (400 MHz, DMSO-ds) &: 3.85 (3H, s,
H-OCHs3), 5.09 (1H, s, H-3), 6.43 (1H, d, J = 2.0 Hz,
H-6), 6.63 (1H, d, J = 2.0 Hz, H-8), 6.89 (2H, d, J =
12.8 Hz, H-3', 5'), 7.19 (2H, d, J = 12.4 Hz, H-2', 6'),
9.78 (1H, s, 4-OH), 12.85 (1H, s, 5-OH); "*C-NMR
(125 MHz, DMSO-dg) d: 168.1 (C-2), 87.2 (C-3),
183.2 (C-4), 161.2 (C-5), 98.3 (C-6), 164.9 (C-7), 92.8
(C-8), 154.8 (C-9), 102.9 (C-10), 143.1 (C-1"), 121.8
(C-2', 6, 116.5 (C-3', 5", 1562 (C-4), 56.1
(7-OCH3). L -%dfs 5 e s A —51, i
ENGY) 8 hy 6-2 A IE-7- L DY R 10 J I

EY 9: A ARS & CRU-FED, Bt
R-5% L BE I (0. mp 198~200 ‘C. ESI-MS
m/z: 485 [M+H]". 'H-NMR (400 MHz, CDCl;) 6
2.01 (3H, s, OCOCH3), 3.19 (1H, d, J = 10.4 Hz,
H-28a), 3.52 (1H, d, J = 10.8 Hz, H-28b), 4.56 (1H,
m, H-3), 5.14(1H, t, J = 3.6 Hz, H-12), 0.81, 0.84,
0.85, 0.89, 0.91, 0.96, 1.10 (% 3H, s, 7X-CHj);
BC-NMR (100 MHz, CDCl3) d: 38.7 (C-1), 28.0
(C-2), 79.0 (C-3), 37.9 (C-4), 55.1 (C-5), 18.3 (C-6),
32.8 (C-7), 40.0 (C-8), 47.6 (C-9), 36.8 (C-10), 23.4
(C-11), 125.0 (C-12), 138.6 (C-13), 42.0 (C-14), 26.0
(C-15), 23.3 (C-16), 38.0 (C-17), 54.0 (C-18), 39.3
(C-19), 39.3 (C-20), 30.6 (C-21), 35.1 (C-22), 28.1
(C-23), 16.7 (C-24), 15.7 (C-25), 17.3 (C-26), 23.2
(C-27), 69.9 (C-28), 16.7 (C-29), 21.3 (C-30), 171.0
(OCOCH3), 21.3 (OCOCH3). LA I # s 55 SCiik 4R
AU, RS 9 O 3- LA IR -28-FE 3
12-0- 12 9505t
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&Y 10: B st AR, WoR k.
mp 110~ 113 C . UVASO" (am): 254, 270;
IR v (em™): 3 568, 3 332, 1 319, 1 032; ESI-MS
miz: 395.1, 379.2, 367.2, 357.0, 251.0, 213.0, 195.0,
177.0, 149.0, 121.0, 66.4. 'H-NMR (400 MHz,
CD;0D) §: 7.45 (1H, d, J = 1.1 Hz, H-3), 5.75 (1H,
ddd, J=17.2, 10.5, 7.0 Hz, H-8), 5.67 (1H, d, J= 3.0
Hz, H-1), 5.61 (1H, m, H-6), 5.26 (1H, ddd, J=17.2,
5.1, 5.0 Hz, H-10a), 5.21 (1H, ddd, J = 10.5, 1.5, 1.5
Hz, H-10b), 5.01, 5.06 (2H, m, H-7), 4.67 (1H, d, J =
7.9 Hz, H-1'), 3.89 (1H, dd, J = 1.2, 2.1 Hz, H-6'a),
3.65(1H, dd, J = 1.2, 6.0 Hz, H-6'b), 3.25~3.27 (4H,
m, H-2', 3", 4',5"),3.14 (1H, dd, J= 7.1, 1.5 Hz, H-9);
BC.NMR (100 MHz, CD;OD) J: 46.6 (C-8), 62.8
(C-6"), 70.9 (C-4"), 72.5 (C-6), 74.6 (C-2"), 77.2 (C-5"),
78.4 (C-3"), 98.5 (C-1), 100.2 (C-1"), 104.9 (C-3),
117.1 (C-5), 118.5 (C-9), 127.1 (C-4), 135.0 (C-7),
150.6 (C-2), 166.3 (C-10). L %3 5 kR iE—
F, s A 10 e

WA 11 ARG MTER R, 10%61 1 5
WBE A . "TH-NMR (400 MHz, CsDsN) 6: 12.11 (1H,
s, COOH), 8.69 (1H, J = 8.5, Ar-H-2), 8.44 (1H, dd,
J = 6.5 Hz, H-5), 7.54 (1H, dd, J = 7.0 Hz, Ar-H-3),
7.23 (1H, dd, J = 7.0 Hz, Ar-H-4), 2.54 2H, t, J=7.5
Hz, NH-CH,-), 1.82 (2H, t, J = 7.5 Hz, NH-CH,-CH,-
CH;), 1.31~1.26 (46H, m, 23 X-CH,), 0.846 (3H, t,
J = 7.0 Hz, CH3); “C-NMR (100 MHz, CsDsN) &:
142.6 (C-1), 120.0 (C-2), 135.4 (C-3), 122.1 (C-4),
131.8 (C-5), 117.1 (C-6), 171.8 (C-7), 172.0 (C-8),
38.6 (C-1"), 25.6 (C-2"), 29.8~29.2 (C-3'~22"), 31.9
(C-23"), 22.7 (C-24"), 14.0 (C-25"). LA 3 5 Scik
gAY, MRS 11 o8 N-IEZ T
$t-2-FR H R I

WG 12: RIEOTEEMA, mp 160~162
"C. ESI-MS m/z: 345 [M+H]", 4> 724 C15sHz0000
'H-NMR (400 MHz, CD;COCDs) d: 13.81 (1H, s,
OH), 6.25 (1H, d, J = 2.2 Hz, H-3), 6.15 (1H, d, J =
2.2 Hz, H-5), 5.09 (1H, d, J= 7.6 Hz, H-1"), 3.94 (3H,
s, OCH3), 3.93 (1H, m, H-6'a), 3.77 (1H, m, H-6'b),
3.69 (1H, m, H-2"), 3.59 (1H, m, H-3"), 3.43~3.53
(2H, m, H-4', 5'), 2.54 (3H, s, COCH;); “C-NMR
(100 MHz, CD5COCD3) 6: 107.7 (C-1), 164.6 (C-2),
97.8 (C-3), 165.6 (C-4), 92.9 (C-5), 168.0 (C-6), 101.4

(C-1'), 74.9 (C-2'), 78.4 (C-3"), 71.7 (C-4"), 78.5
(C-5"), 63.0 (C-6'), 204.5 (C=0), 33.5 (COCH3), 56.7
(OCH3). VA ¥ 5 scikapis —", ke tb sy
Y12 4y 4-0-2-355E5-6- AR Z WY

WEY 13: K. 'H-NMR (400 MHz,
CD;0D) 6: 7.71 (1H, d, J = 1.6 Hz, H-2'), 7.62 (1H,
dd, J = 8.0, 1.6 Hz, H-6"), 6.85 (1H, d, J = 8.0 Hz,
H-5), 6.36 (1H, brs, H-8), 6.17 (1H, brs, H-6), 5.40
(1H, d, J = 7.2 Hz, H-1"), 477 (1H, d, J = 6.4 Hz,
H-1"); "C-NMR (100 MHz, CD;0D) 6: 158.3 (C-2),
135.2 (C-3), 179.6 (C-4), 163.2 (C-5), 99.8 (C-6),
165.9 (C-7), 94.6 (C-8), 158.2 (C-9), 105.7 (C-10),
123.1 (C-1'), 116.2 (C-2'), 145.9 (C-3'), 149.8 (C-4"),
117.4 (C-5'), 123.4 (C-6), 101.4 (C-1"), 80.0 (C-2"),
74.7 (C-3"), 70.3 (C-4"), 75.1 (C-5"), 61.9 (C-6"),
105.3 (C-1), 76.9 (C-2""), 77.0 (C-3""), 71.0 (C-4""),
66.5 (C-5""). UL -¥ds 5 ScikaiiE —s™, ke
& 13 gt 25-3-0-B-D-AHE-(1—2)-p-D-£ 3,
L RE

aY 14: AOTEBH A, Ry (cm™):
3356, 2 936, 1 703, 1 636; FAB-MS m/z: 404 [M+
H]". 'H-NMR (400 MHz, CD;0D) 6: 5.45 (1H, d, J =
7.3 Hz, H-1), 7.55 (1H, s, H-3), 3.05 (1H, m, H-5),
2.82 (1H, dd, J = 16.5, 4.6 Hz, H-6a), 2.45 (1H, dd,
J=16.5, 11.2 Hz, H-6b), 4.45 (1H, m, H-8), 2.08 (1H,
m, H-9), 1.46 (3H, d, J = 6.6 Hz, H-10), 4.65 (1H, d,
J=17.9Hz, H-1'), 3.69 (3H, s, -OCH3); *C-NMR (100
MHz, CD;OD) &: 97.1 (C-1), 1552 (C-3), 110.3
(C-4), 29.0 (C-5), 35.7 (C-6), 175.5 (C-7), 76.5 (C-8),
42.7 (C-9), 22.5 (C-10), 169.0 (C=0), 52.9 (-OCHj),
101.4 (C-1'), 75.5 (C-2"), 78.7 (C-3"), 72.4 (C-4"), 79.3
(C-5"), 63.7 (C-6")» LA_EKi 5 Sciikapis — s, #%
YA 14 0 8- 451

WA 15: W HFIPIRY . "H-NMR (400 MHz,
DMSO-dg) §: 1.76 (1H, m, H-2), 1.89 (1H, m, H-2),
5.34 (1H, m, H-3), 3.71 (1H, dd, J=2.2, 9.9 Hz, H-4),
5.15 (1H, m, H-5), 1.73 (1H, m, H-6), 2.12 (1H, m,
H-6), 7.04 (1H, brs, H-2'), 6.75 (1H, d, J = 8.2 Hz,
H-5), 6.98 (1H, d, J = 8.2 Hz, H-6), 7.50 (1H, d, J =
15.8 Hz, H-7"), 6.25 (1H, d, J = 15.8 Hz, H-8'), 7.08
(1H, brs, H-2"), 6.77 (1H, d, J = 8.2 Hz, H-5"), 6.97
(1H, d, J = 8.2 Hz, H-6"), 7.48 (1H, d, J = 15.8 Hz,
H-7"), 6.22 (1H, d, J = 15.8 Hz, H-8"); *C-NMR (100



¢ %% Chinese Traditional and Herbal Drugs

%458 ETH 20144E4 A c 023«

MHz, DMSO-dj) 0: 74.1 (C-1), 40.5 (C-2), 71.8 (C-3),
71.7 (C-4), 73.8 (C-5), 37.0 (C-6), 126.0 (C-1"), 115.1
(C-2"), 146.3 (C-3'), 148.9 (C-4"), 116.2 (C-5"), 121.7
(C-6"), 145.2 (C-7"), 115.1 (C-8"), 167.0 (C-9"), 125.8
(C-17), 115.1 (C-2"), 146.2 (C-3"), 149.2 (C-4"),
1163 (C-5"), 121.4 (C-6"), 1449 (C-7"), 115.6
(C-8"), 166.8 (C-9"), 178.2 (COOH). LL F¥i#i 5
kiR — 7, s RS 15 3, 5- kg
2T

th&Y 16: #O%h. ESI-MS m/z: 293 [M+
Na]". 'H-NMR (400 MHz, DMSO-dj) 6: 7.05 (1H, d,
J = 8.0 Hz, H-3), 7.08~7.12 (2H, m, H-4, 6), 6.90
(1H, brt, J = 7.2 Hz, H-5), 2.20 (3H, s, H-7), 4.79 (1H,
d, J = 6.4 Hz, H-1"), 3.09~3.42 (4H, m, H-2'~5"),
3.68, 3.46 (2H, dd, J=11.6, 5.3 Hz, H-6'); "*C-NMR
(100 MHz, DMSO-d) d: 156.7 (C-1), 127.6 (C-2),
131.1 (C-3), 127.3 (C-4), 122.0 (C-5), 115.1 (C-6),
16.5 (C-7), 101.5 (C-1"), 77.2 (C-2"), 70.5 (C-3"), 73.8
(C-4"), 77.5 (C-5"), 61.2 (C-6"). LA Hdi 5 ki
A, WS e A 16 N 2-FIIERIE-1-
O-B-D-NE Mg 2 B o
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