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A new guaiane sesquiterpene glycoside from Ainsliaea fragrans
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Abstract: Objective To investigate the chemical constituents in whole plant of Ainsliaea fragrans. Methods Silica gel, Sephadex
LH-20 gel column chromatography, and semi-preparative HPLC were used to separate and purify the chemical constituents of ethanol
extract. And the structures were elucidated on the basis of NMR and MS spectroscopic data. Results Nine compounds were isolated
and identified as zaluzanin C-3-O-B-glucopyranosyl-(1—3)-p-glucopyranosyl-(1—3)-B-glucopyranosyl-(1—3)-B-glucopyranoside
(1), macrocliniside B (2), macrocliniside I (3), isochlorogenic acid C (4), 4,5-O-di-caffeoylquinic acid methyl ester (5), isochlorogenic
acid A (6), 3,5-O-di-caffeoylquinic acid methyl ester (7), 3,4-O-di-caffeoylquinic acid methyl ester (8), and astragalin (9). Conclusion
Compound 1 is a new guaiane sesquiterpene glycoside named as ainslifragside A. Compounds 2, 3, 5, 7, and 8 are isolated from this
plant for the first time.
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BRI EY), 73 N R TR C-3-0-B-H % HE-
(1—-3)-B-7 2 B -(1—3)-B- il %1 B -(1—3)-B- i 41 B 1
[zaluzanin  C-3-O-B-glucopyranosyl-(1—3)-p-gluco-
pyranosyl-(1—3)-B-glucopyranosyl-(1—3)-B-gluco-
pyranoside), 1], H13£%j % C-3-0-p-Hi &Kl (1—3)-p-
#1 % FET (macrocliniside B, 2). H13EH & C-3-O-B-
HOE OB (1-3)-p- H & B (1-4)-p- # & B
(macrocliniside I, 3). F£JHER C (isochlorogenic
acid C, 4). 4,5-0-—WMEBERE 4 TR HEE (4,5-0-
caffeoylquinic methyl ester, 5). F 4k AR A
(isochlorogenic acid A, 6). 3,5-O- WMk 32 5
12 B g (3,5-O-caffeoylquinic methyl ester, 7) 3,4-O-
iR PRE 25 7 R H i (3,4-O-caffeoylquinic methyl
ester, 8). KLU (astragalin, 9); H, L&
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Fig.1 Chemical structure of compound 1
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X (fE[E 4% 50 /A 7] ); Thermo Q Exactive Plus i
SRS CGEEZEBR KA F]D; Newstyle NP7000
il 2 AR E A GLTRDURRHE A R Waters 2695
e OB E A (& ERHF A 7] ); Buchi R-100L
freke7& Rk G t2D3AH]D; KQ-500DE AU i
Pl CRINTTEAERARARD; AQ-Cis (250 mmX
21.2 mm, 5 pm, bifEH AR AR AFD; Luna
Cis (250 mm X 4.6 mm, 5 um, 3E[H phenomenex A
"D FEEIERERE 200~300 H (5 i THRR
AN EEAE GFass RER M I G VL ARER T &
HIRAFD; EEK Sephadex LH-20 (GE Healthcare

/3]); MCI CHP-20P (75~150 pm, HA=Z%{k
R o BOH OBy ik all, Horik
I R 240
1.2 7%
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A 2 g A I 78 BE A3 A AT 2 T4 8 s Bt
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FRA (201710020 FRAF-TILIRE R 245 D304 o B
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BHFRE TR 45 25 kg )G, F 95%4
WK I AR FTR B L 2 WK, BHIR 2 h, B IR EGR,
WERISAERGEENRE 1.95 kg. RENKEE
J&, BERR QGBS REA A o, ek 28R IRl S
BEIEERR LBEHRAL 648 go BEFR ZEEHAIIR B FIRER
AT, & F - (10:0—0: 10D
FEEEDENE, 193] 12 N A~L; A5 L (155¢)
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70%- 100% T EEER A RYE, 193] 7 M5 L1~
L7; #H4r L4 (436 g) F MCI 708, KX 40%.
100% F BV, 7931 4 AN4H 73 LAA~L4D; 4
53 L4D (3.44 ¢) F MCI 7385, KK 35%- 45%-
55%- 65%- 85%- 100% P AL, 53] 9 4
2%y LAD1~L4D9; 414 L4D3 (1.40 g) it fikfic
FEEE, FBSRR CBE-FEE (10004 50 214 20 0 1,
10:1.5: 1,201 131, 0:10) HEATERE VM,
15 9 MAL4r LAD3A~14D3I; 414 LAD3A(45 mg)
JEIL G AT I AR B (40% F VAT S
i) 152059 7 (7 mg, r=43.6 min) 1 8 (7 mg,
R=62.9 min); #H4) L4D3B 1 L4D3C (262 mg)
2% Sephadex LH-20 H#fi A% (it FH )P AT HPLC
il g A B (38% VA S FE VNI 70 B9 45 3
&Y 5 (5mg, r=45.1min). 6 (15 mg, rR=22.8
min) 19 (9 mg, ®"=47.3 min); 4% L4D3D £
R OISR A B — %Ay, RIS 4 (110 mg):
“H4) LAD3F &= (il ko 5 — gy, 1521 &
Y2 (350 mg); ZH%r L4D3H (100 mg) %4 Sephadex
LH-20 At tai (HEE) 3318303 (55 mg); 4
53 LAD3I (105 mg) 2l & AH e (38% F BT
LTI HEARNEY 1 (9mg, ®r=45.8 min).
3 ZHEE

& 1. A K. [a]y —20.2° (¢ 0.10,
MeOH). HR-ESI-MS m/z: 917.326 4 [M-+Na]*, i}
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HAH 917.326 7, 454 NMR #dE (£ 1D #EHLHT
HAN C3oHssO230 'H-F1 BC-NMR E Rz EWIEE )
A 4 DMHEEPERIT [ Jc 102.2, 72.8, 884,
68.9, 76.8, 63.5; 103.9, 73.4, 86.6, 68.9, 73.2, 63.5;
103.5, 73.0, 87.2, 69.0, 76.6, 61.3; 104.3, 74.3, 76.8,
70.6, 77.4, 61.6, Hl 4 MFERNGILT T155 ou 4.40
(1H, d, J=7.8 Hz), 4.46 (1H, d, J = 7.7 Hz), 4.52 (1H,
d,J=7.8 Hz) 1436 (1H, d, J=7.9 Hz)]
NTHELEY 1 FEREER 45K, B 2 mg

BT FERERTE (2 mL, 2 mol/L), 80 “C/K¥&n#h
4ho BHE, “EHGARL, SIKERTE KRN,
B AR IR, BRI R e, TR IR
2 FRE, DS W E-HEE-K (312000 RE
FEAREIF, DL a-ZEM-iRERIR N R af). &5 R EIR,
IKARRAE 5 ] B8 S AR A B b, SRAR A
IBE s, WEBL A 1 PN A RE . R
'H-NMR 3, HE )it EAE &5 Eoor il 7.8. 7.7,
7.8+ 7.9 Hz, e N B-H% H%E .

Fz1 A1 5 NMR ##E (125/500 MHz, DMSO-ds)
Table 1 '3C and '"H NMR data for compound 1 (125/500 MHz, DMSO-ds)

A oc OH A oc on

1 439, CH 2.92 (m) K 103.9, CH 446 (d,J=7.7 Hz)
2 37.4, CHa 2.25 (m); 1.77 (m) 27 73.4, CH 3.28 (m)

3 79.8, CH 451 (brs) 3" 86.6, CH 3.47 (m)

4 1504, C 4" 68.9, CH 3.21 (m)

5 492, CH 2.80 (m) 5" 73.2, CH 3.28 (m)

6 83.7, CH 4.14 (t, J= 9.6 Hz) 6" 63.5, CHa 3.36 (m); 3.29 (m)
7 447, CH 2.91 (m) 1 103.5, CH 452 (d, J=7.8 Hz)
8 30.5, CHa 2.23 (m); 1.35 (m) 2 73.0, CH 3.43 (m)

9 342, CHa 2.41 (m); 2.11 (m) 3 87.2, CH 3.44 (m)

10 149.2,C 4" 69.0, CH 3.21 (m)

11 140.6, C 5" 76.6, CH 3.26 (m)

12 170.0, C 6" 61.3, CHa 3.69 (m); 3.43 (m)
13 120.2, CH2 6.02 (d, J=3.5 Hz); 5.61 (d, /J=3.5 Hz) 1 104.3, CH 4.36 (d,J=17.9 Hz)
14 114.0, CHa 4.91 (brs); 4.8 (brs) 2 743, CH 3.05 (m)

15 111.1, CH, 5.38 (brs); 5.20 (brs) 3 76.8, CH 3.18 (m)

1’ 102.2, CH 4.40 (d,J=17.8 Hz) 4" 70.6, CH 3.04 (m)

2 72.8, CH 3.43 (m) 50 77.4, CH 3.24 (m)

3 88.4, CH 3.40 (m) 6" 61.6, CHa 3.42 (m); 3.29 (m)
4 68.9, CH 3.21 (m) 2"-OH 5.10 (d, J = 4.1 Hz)
5 76.8, CH 3.18 (m) 2".OH 5.24 (d,J=3.2 Hz)
6 63.5, CHa 3.36 (m); 3.29 (m) 2"-OH 5.26 (d,J = 3.4 Hz)

H L AEAE 6 1> CHa, 54> CH 1 4 2Rk
HA 3 AMHAME [oun 6.02 (1H, d, J = 3.5 Hz) Al
5.61 (1H, d, J = 3.5 Hz), 5.38 (1H, brs) £ 5.20 (1H,
brs), 4.91 (1H, brs) A1 4.88 (1H, brs); dc 120.2 (CHa)
A1 140.6 (C), 111.1 (CHz) F1150.4 (C), 114.0 (CHo)
F1149.2 (O)]; 1 MRIEREE oc 170.0 (C); 2 MIEH
3L [on 4.14 (1H, t, J = 9.6 Hz) 1 4.51 (1H,
brs); Jc 83.7 (CH) #179.8 (CH)]. 'H-'H COSY |4
i (B 2) B 2 AMX{ES: H-1/H-2/H-3 #
H-6/H-7/H-8/H-9; 454 HMBC EEAMGIE: H-3 5
C-4. C-15. C-1'; H-6 5 C-4. C-8; H-13 5 C-7,
C-11. C-12; H-15 5 C-3. C-4. C-5; H-14 5 C-1.
C-9. C-10, Z5-& 30k RAHEWT H A 7oA BRI A
£ 2106 P i, AP 3£25 % C(zaluzanin COU'2, f HMBC

OH OH o o
HO HO 0 {
HO HO (o) (T%/ \
Haéggﬁ%g§§%&/ e

S

=

2 EW1H HMBC (—) 1 'H-'H COSY (==) £E
LEPS

Fig. 2 Key HMBC (— ) and 'H-'H COSY (=)
correlations of compound 1

HFKAES H-1'5 C-3, H-1"5 C-3', H-1""5 C-3",
H-1""15 C-3" 5 4 AR BIE e 1 01
0 C-3 AL S A EREN C-3 L. &9 1 HSiAk
FARLES NOESY e, Kk 2or H-1. H-3. H-5
M H-7 ZIH4F4E NOE M5, HOeab&YhEs
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= CUAK H =¥ macrocliniside IM3IN7 AR HY —
o i LRTIR, (hEW 1 EENFPEHER C-3-0--
R A (1~ 3)-B-%8 %) B (1 — 3)-p- " %1 B (1 — 3)-B- 7
B, R AR LA G DU, Ay
HNBFRENRNT A (ainslifragside A) o

&Y 2: ABKBER, [ —41.2° (¢ 0.13,
MCOH), ﬁj\%ﬁ C27H38013; (—)—ESI—MS m/z: 569.2
[M—H]: 'H-NMR (500 MHz, DMSO-ds) o: 6.02
(1H, d, J = 3.5 Hz, H-13a), 5.61 (1H, d, J = 3.2 Hz,
H-13b), 5.38 (1H, brs, H-15a), 5.20 (1H, brs, H-15b),
491 (1H, brs, H-14a), 4.88 (1H, brs, H-14b), 4.50
(1H, m, H-3), 4.40 (1H, d, J = 7.8 Hz, H-1"), 4.32 (1H,
d, J= 7.8 Hz, H-1"), 4.13 (1H, dd, J = 10.2, 8.9 Hz,
H-6); BC-NMR (125 MHz, DMSO-ds) J: 169.6
(C-12), 150.0 (C-4), 148.7 (C-10), 140.2 (C-11), 119.8
(C-13), 113.6 (C-14), 110.8 (C-15), 104.1 (C-1"),
101.7 (C-1"), 88.3 (C-3"), 83.3 (C-3), 79.4 (C-4"), 76.9
(C-6), 76.3 (C-5"), 76.1 (C-5"), 73.9 (C-3"), 72.3
(C-2"), 70.2 (C-2), 68.5 (C-4), 61.1 (C-6"), 60.9
(C-6"), 48.8 (C-5), 44.3 (C-7), 43.5 (C-1), 36.9 (C-2),
33.8(C-9), 30.1 (C-8). LA L-HdiE 5 ks —2),
e EY) 2 N macrocliniside B

twE 3: AEMA, [o ) —5.83° (¢ 0.13,
MeOH), 433 C33HasO015; (+)-ESI-MS m/z: 755.2
[M+Na]*; (-)-ESI-MS m/z: 731.2 [M—H]"; '"H-NMR
(500 MHz, DMSO-ds) d: 6.02 (1H, d, J = 3.5 Hz,
H-13a), 5.61 (1H, d, J= 3.1 Hz, H-13b), 5.38 (1H, brs,
H-15a), 5.20 (1H, brs, H-15b), 491 (1H, s, H-14a),
4.88 (1H, s, H-14b), 4.50 (1H, t, J = 7.4 Hz, H-3), 4.47
(1H, d, J = 7.8 Hz, H-1"), 4.40 (1H, d, J = 7.8 Hz,
H-1"), 4.36 (1H, d, J=7.8 Hz, H-1""), 4.13 (1H, t, J =
9.5 Hz, H-6); '3C-NMR (125 MHz, DMSO-ds) o:
169.5 (C-12), 149.9 (C-4), 148.7 (C-10), 140.1 (C-11),
119.7 (C-13), 113.6 (C-14), 110.8 (C-15), 103.9
(C-1"), 103.4 (C-1""), 101.7 (C-1"), 88.0 (C-3"), 86.6
(C-6), 83.2 (C-3), 79.4 (C-4"), 76.9 (C-3"), 76.3
(C-5',5"), 76.1 (C-5"), 73.8 (C-3"), 72.7 (C-2""), 72.4
(C-2""), 70.1 (C-2'), 68.5 (C-4""), 68.4 (C-4"), 61.1
(C-6""), 60.8 (C-6', 6"), 48.8 (C-5), 44.3 (C-7), 43.4
(C-1), 36.9 (C-2), 33.8 (C-9), 30.1 (C-8). L EHHE 5
HRARIE — 33, MR E ) 3 N macrocliniside 1.

tEY 4: FEMAK, 77T CosHuOrn;
(+)-HR-ESI-MS m/z: 517.134 6 [M+H]" ({514

517.134 5, CasHps012); (-)-HR-ESI-MS m/z: 515.118 0
[M—H]" Gl 515.119 0, CasH012); 'H-NMR
(500 MHz, CD;OD) §: 7.61 (1H, d, J = 15.7 Hz,
H-7"), 7.53 (1H, d, J = 15.8 Hz, H-7'), 7.04 (1H, brs,
H-2"), 7.02 (1H, brs, H-2"), 6.92 (2H, m, H-6', 6"),
6.77 (1H, brs, H-5"), 6.76 (1H, brs, H-5"), 6.30 (1H, d,
J = 15.8 Hz, H-8"), 6.21 (1H, d, J = 15.8 Hz, H-8"),
5.66 (1H, brs, H-5), 5.15 (1H, m, H-4), 4.40 (1H, m,
H-3), 2.29 (4H, m, H-2, 6); BC-NMR (125 MHz,
CD;0D) ¢: 176.1 (COOH), 167.2 (C-9"), 167.0 (C-9"),
148.2 (C-4", 4'), 146.3 (C-7"), 146.2 (C-7'), 145.3
(C-3",3"), 126.3 (C-1"), 126.2 (C-1"), 121.8 (C-6", 6"),
115.1 (C-5", 5", 113.8 (C-2", 2), 113.3 (C-8", 8",
74.6 (C-1), 74.6 (C-4), 68.2 (C-5), 67.7 (C-3), 38.3
(C-6), 37.1 (C-2). LI E#¥s 5 CikdliE — 204, il
KENEY) 4 NFERR C.

tEY 5: HEMAK, 7T CueHuOrn;
(+)-ESI-MS m/z: 513.2 [M+H—H,0]", 553.2 [M+
Na]"; (-)-ESI-MS m/z: 529.2 [M—H]; (+)-HR-ESI-
MS m/z: 531.1484 [M+H]" GitHH1H 531.150 3,
CaeH27012), 513.138 4 [M+H—H,0]" (it 14
513.139 7, CaHas011); (—)-HR-ESI-MS m/z: 529.134 2
[M—H]" (iH51E 529.134 6, CaH5012); 'H-NMR
(500 MHz, CD;0D) §: 7.62 (1H, d, J = 15.9 Hz, H-7),
7.53 (1H, d, J = 15.9 Hz, H-7"), 7.05 (1H, d, J = 1.8
Hz, H-2'), 7.03 (1H, d, J = 1.8 Hz, H-2"), 6.95 (1H,
dd, J =82, 1.8 Hz, H-6"), 6.94 (1H, dd, J = 8.2, 1.8
Hz, H-6"), 6.78 (2H, brs, H-5', 5"), 6.32 (1H, d, J =
15.9 Hz, H-8'), 6.19 (1H, d, J = 15.9 Hz, H-8"), 5.56
(1H, m, H-5), 5.13 (1H, dd, J = 8.0, 3.0 Hz, H-4), 4.37
(1H, m, H-3), 3.74 (3H, s, 8-OCH3), 2.14~2.41 (4H,
m, H-2, 6); '3C-NMR (125 MHz, CD;OD) ¢: 173.8
(-CO0-), 167.1 (C-9"), 166.5 (C-9"), 148.4 (C-4"),
148.3 (C-4"), 146.3 (C-7", 7"), 145.3 (C-3", 3"), 126.3
(C-1"), 126.1 (C-1"), 121.7(C-6", 6'), 115.1 (C-5", 5"),
113.8 (C-2"), 113.7 (C-2"), 113.3 (C-8"), 113.1 (C-8"),
74.3 (C-1), 73.4 (C-4), 72.1 (C-5), 67.7 (C-3), 37.1
(C-6), 37.0 (C-2), 15.9 (-OCHs). UA_FEds 5 Ciik—2Eh
E), WM EED 5 N 4,5-0- " IHEBEE 4 TR
FH i

tEY 6: HEWAK, 77T CosHuOrn;
(+)-ESI-MS m/z: 499.2 [M+H—H,0]", 539.2 [M+
Na]"; (-)-ESI-MS m/z: 5152 [M—H]; (+)-HR-
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ESI-MS m/z: 517.132 3 [M+H]" (518 517.134 6,
C2sH25012), 515.118 3 [M—H]™ (it+#4H 515.119 0,
C25H23O12); "H-NMR (500 MHz, CD3OD) 0. 7.61
(1H, d, J = 15.7 Hz, H-7"), 7.58 (1H, d, J = 16.2 Hz,
H-7"), 7.07 (2H, brs, H-2', 2", 6.97 (2H, m, H-6', 6"),
6.79 (1H, brs, H-5"), 6.78 (1H, brs, H-5"), 6.35 (1H, d,
J =159 Hz, H-8"), 6.27 (1H, d, J = 15.9 Hz, H-8),
5.43 (1H, m, H-3), 5.39 (1H, m, H-5), 3.98 (1H, d, J =
4.6 Hz, H-4), 2.13~2.37 (4H, m, H-2, 6); '3C-NMR
(125 MHz, CD;0D) d: 175.5 (COOH), 169.0 (C-9"),
168.5 (C-9'), 149.8 (C-4"), 149.7 (C-4"), 147.4 (C-7"),
147.2 (C-7"), 146.9 (C-3", 3'), 128.1 (C-1"), 128.0
(C-1"), 123.2 (C-6"), 123.1 (C-6"), 116.6 (C-5", 5"),
115.8 (C-2", 2'), 115.4 (C-8"), 115.3 (C-8'), 74.9
(C-1), 72.7 (C-5), 72.3 (C-3), 70.8 (C-4), 37.8 (C-6),
36.2 (C-2). LA EEHE 530k fiedE — 00, s et
G 6 AFIEIE Ao
tEY 7 BEMER, 5T CpeHuOrn;
(+)-ESI-MS m/z: 513.2 [M+H—H,0]", 553.2 [M+
Na]*; (-)-ESI-MS m/z: 529.2 [M—H]; 'H-NMR (500
MHz, CD;OD) d: 7.62 (1H, d, J = 15.9 Hz, H-7"),
7.55 (1H, d, J = 15.9 Hz, H-7'), 7.07 2H, d, J = 2.4
Hz, H-2,2"), 6.98 (1H, t, J= 2.1 Hz, H-6"), 6.96 (1H,
t, J = 2.1 Hz, H-6"), 6.80 (1H, d, J = 4.3 Hz, H-5"),
6.78 (1H, d, J = 4.3 Hz, H-5"), 6.35 (1H, d, J = 15.9
Hz, H-8"), 6.22 (1H, d, J = 15.9 Hz, H-8"), 5.40 (1H,
m, H-3), 5.31 (1H, m, H-5), 3.98 (1H, dd, J = 6.4, 3.0
Hz, H-4), 3.69 (3H, s, -OCHs), 2.33 (2H, m, H-6),
2.16 (2H, m, H-2); 3C-NMR (125 MHz, CD;OD) 6:
175.8 (-COO-), 168.9 (C-9"), 168.1 (C-9'), 149.9
(C-4"), 149.7 (C-4"), 147.6 (C-7"), 147.3 (C-7"), 147.0
(C-3", 3", 128.0 (C-1"), 127.8 (C-1"), 123.2 (C-6"),
123.1 (C-6"), 116.7 (C-5"), 116.6 (C-5"), 115.6 (C-8"),
115.3 (C-8"), 115.0 (C-2", 2'), 74.8 (C-1), 72.4 (C-3),
72.1 (C-4), 69.8 (C-5), 53.2 (-OCH3), 36.8 (C-2), 35.8
(C-6). LA FEul 5o0ik#iE — 207, MEEENEY
7 4 3,5-O-—WHEREEE S T IR H B
&Y 8: HEM A, 70T CwHuOrn;

(+)-ESI-MS m/z: 513.2 [M+H—H,0]", 553.2 [M+
Na]*; (-)-ESI-MS m/z: 529.2 [M—H]; 'H-NMR (500
MHz, DMSO-ds) d: 7.50 (1H, d, J = 15.9 Hz, H-7"),
7.41 (1H, d, J = 15.9 Hz, H-7"), 7.04 (1H, s, H-2"),
7.03 (1H, s, H-2"), 7.00 (1H, d, J = 9.3 Hz, H-6'), 6.98

(1H, d, J = 10.5 Hz, H-6"), 6.77 (1H, s, H-5), 6.75
(1H, s, H-5"), 6.27 (1H, d, J = 16.0 Hz, H-8"), 6.13
(1H, d, J = 15.9 Hz, H-8"), 5.26 (1H, m, H-3), 4.96
(1H, dd, J= 6.7, 3.1 Hz, H-4), 4.14 (1H, m, H-5), 3.59
(3H, m, -OCH3), 2.24 (2H, m, H-6), 1.99 (1H, m,
H-2), 1.88 (IH, m, H-2); C-NMR (125 MHz,
DMSO-ds) o: 173.8 (-COO-), 166.4 (C-9'), 165.7
(C-9"), 149.1 (C-4"), 148.9 (C-4"), 146.2 (C-3"), 146.1
(C-3"), 146.0 (C-7", 7)), 125.9 (C-1), 125.7 (C-1"),
121.9 (C-6", 6'), 116.3 (C-5"), 1162 (C-5"), 115.3
(C-2"), 115.2 (C-2"), 114.3 (C-8"), 113.7 (C-8"), 73.5
(C-1), 72.7 (C-4), 682 (C-3), 65.7 (C-5), 52.5
(-OCH3), 38.2 (C-2), 36.5 (C-6). LA %5 kiR
E—308, WA 8 N 3,4-0- - Mnf L2
TR FH S

tEY 9: AR, T3 CauHuOns
(+)-ESI-MS m/z: 449.2 [M+H]", 471.2 [M+Na]*;
(—)-ESI-MS m/z: 447.2 [M—H]; 'H-NMR (500 MHz,
DMSO-ds) 6: 12.62 (1H, s, 5-OH), 10.19 (2H, brs, 2 X
OH), 8.04 (2H, d, J = 8.7 Hz, H-2', 6'), 6.89 (2H, d,
J = 8.7 Hz, H-3', 5"), 6.44 (1H, s, H-8), 6.22 (1H, s,
H-6), 5.46 (1H, d, J = 7.4 Hz, Glc-H-1), 4.23-5.31
(4H, brs, Glc-OH) 3.57 (1H, d, J = 11.5 Hgz,
Glc-H-6a), 3.43 (1H, brd, J = 11.5 Hz, Glc-H-6b),
3.16 ~3.26 (3H, m, Glc-H-3~5), 3.09 (1H, m,
Glc-H-2); 3C-NMR (125 MHz, DMSO-ds) d: 177.9
(C-4), 164.6 (C-7), 161.7 (C-5),160.4 (C-4"), 156.9
(C-9), 156.7 (C-2), 133.7 (C-3), 131.3 (C-2', 6),
121.4 (C-1"), 115.6 (C-3', 5'), 104.5 (C-10), 101.4
(Gle-C-1), 99.2 (C-6), 94.1 (C-8), 77.9 (Glc-C-5),
76.9 (Glc-C-3), 74.7 (Gle-C-2), 70.4 (Gle-C-4), 61.3
(Gle-C-6). LA EE# 5 ik E — 501, s e b
G 9 NESET .

AT 5 8 I A A G XU A A R A a3 AT AT
i, BRI IR AL T 2 B3 R &) 1~9, Hrh
EW 2. 3. 5. 7. 8 NE IRHRIE M ZAE Y H 3 B
123, WEY 1 &K N AL B ARk P
PRy, EEREDTENDN. &Y 2
N3 TRE T ARG B w2 Sy, X AITE
FaitwEE R EEAR. LAY 4~8 BT
WEBEIEZE TR RSy, Il 2 HA PR iEH.
N TR T B R EH R 2R TR, )5 1%
HEAT B S I E PPN B AT
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