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Two new triterpenoid saponins from roots and rhizomes of Glycyrrhiza uralensis

LENG Jing, ZHU Yun-xiang, CHEN Lu-lin, WANG Shu-fang
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Abstract: Objective To study the chemical constituents from the roots and rhizomes of Glycyrrhiza uralensis. Methods The roots
and rhizome of G uralensis were extracted with 95% EtOH. Then the extract was partitioned with petroleum ether, ethyl acetate, and
n-butanol successively. The n-butanol fraction was isolated by silica gel and ODS column chromatography and preparative HPLC. The
structures of compounds were identified by spectroscopic methods (UV, MS, 1D-NMR, and 2D-NMR). Results Fourteen compounds
were obtained from the n-butanol fraction. They were macedonoside E (1), 22fB-acetyl-uralsaponin C (2), glycyrrhizic acid (3),
uralsaponin F (4), licorice-saponin G, (5), 22B-acetoxyl-glycyrrhaldehyde (6), 3B-O-[B-D-(6-methyl)-glucuronopyranosyl-(1 —
2)-B-D-glucuronopyranosyl]-glycyrrhizic acid (7), liquiritigenin (8), naringenin (9), isoliquiritigenin (10), ononin (11), liquiritin (12),
isoviolanthin (13), and liquiritin apioside (14). Conclusion Macedonoside E (1) and 22p-acetyl-uralsaponin C (2) are new
compounds.
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dehyde, 6). H R H IR (3B-O-[B-D-(6-methyl)-
glucuronopyranosyl-(1—2)-p-D-glucuronopyranosyl|-
glycyrrhizic acid, 7). H¥# (liquiritigenin, 8).
Hh % 2 (naringenin, 9). 5% H %% (isoliquiritigenin,
100, WAL Cononin, 11D+ HHTF (liquiritin,
12). Sk FF (isoviolanthin, 13). FflH L
(liquiritin apioside, 14). HP k&4 1 M2 K2 4
=it BRI B,
1 XES5HH

200 L $RIGHE Gy L g B B e AT BR A
A, RS LG E AL A RS AR
F]); Bruker AV-500 T i%HEFEAR{X (Bruker BioSpin
~w]); Buchi688 B RN (i 24 (BUCHI, Fi
1); Agilent 1100 BUHI4BAHALIEAL (Agilent, 3%
&, 2 H HPLC (il AE k) Zorbax SB-Cyg (250
mmX21.2 mm, 7 pum); Agilent1100 =20 FH €4 3
A0 BOrEZITAs AL DUTCHBIEAE . A BhERELS .
FEAR . G1315B-DAD £l &, G1314A-VWD far il
7% (Agilent, [ED, 7pHrHE AN Zorbax SB-Cig
(250 mmX4.6 mm, 5 pm); Finnigan LCQ Daca
XPplus & B %4 (Thermo Fisher, 5[ ), Thermo
Finnigan Xcalibur 1.3 T{Eu; R-200 Jig#% 7% kAL
(BUCHI, Z%i1); Minispin #5008l (Eppendorf, 7
[E); KQ-250B AU X (40 KHz, Bl A{La
HRAHED; Aigkai 4G (Merck, #EED. H#E (ROE
Scientific Inc., F[ED; 2K (Millipore, F[HE);
FEERERERR (100~200. 200~300. 300~400 H).
GFass R CUBRERIR G BV EALT) D ool
A HiTE s BERR SR M RE (I LHE S TARAFD.,

HEYOT I B T B 2 e 5oy,
P AHIN BRI, WK 2577 B R AR I e
ENERHE)EEY H S Glyeyrrhiza uralensis
Fisch. MIMRAIRZE, JAZFEA (GC-120509) 47
TR = 25045 DA E T
2 EBENE

HHFR 20 kg, HI 8 ffE [ 95% LRz [Rl it
W3 K, BHKR 20, R PTHREA IR  ToREIR S
1349 4 LR, MO SRR g . 5 1R 2
B IE TEES A 3 I, A3 21A A 19 g,
BRI CBRACHY) 347 g, IE T AU 409 go KFIE
TR AT RE IR A (%, T S - RS ] L
Bl (100 2 1—0 1) HEATRREEVERE, 2232 ik
Wria, SRR, 33 4 AN S k-

HRE (101D PR 4 ODS MHthil, 4% H
10%1 20% L E/KPEN, H20EH 1 (4.1 mg) Al
2 (5.5 mg); HRKIMHEZ WP IEEERF A,
ODS H 1% LA K s RO AH il 2% (1% 55 - Bedk— 20
syrEaith, BEMAY 3 (113 mg). 4 (5.1 mg).
5 (31.3mg). 6 (129 mg). 7 (190.0 mg). 8 (104.0
mg). 9 (11.0 mg). 10 (179.0 mg). 11 (15.9 mg).
12 (136.1 mg). 13 (3.6 mg). 14 (143 mg).
3 HMETE

et 10 k. uvalot (am): 254,
Q-TOF-MS 4r#r45H m/z 837.392 8 [M—H] ,
839.406 0 [M+H]", HHFHX N CipHe017. H
'H-NMR (500 MHz, CD;OD) 7& &y 0.81 (3H, s,
H-28), 0.83 (3H, s, H-24), 1.06 (3H, s, H-23), 1.12
(3H, s, H-26), 1.13 (3H, s, H-25), 1.19 (3H, s, H-29)
A11.42 (3H, s, H-27) WAy 74 HEEHIE(E S, X
FEFF R SR A ERE . "H-NMR 2
ARG A5 oy 4.51 (1H, d, J = 7.4 Hz, H-1")
Moy 4.62 (1H, d, J=7.7 Hz, H-1") MImEERAE S oc
105.4 (C-1"), 106.4 (C-1") HH¥E®R (b&H 3 h
[ 2 N BERS 2 B-D-GleA-(2—1)-B-D-GleA-Sii 5
TR R O A2 B RO i B A — 3, 25
G T, WHENNZA GV RIER 2 A B-D-H %
M R 1) — ik "2 1T s HMBC 5 6y 4.51 (1H, d, J=7.4
Hz, H-1") 5 ¢ 90.9 (C-3) FAHZAG SR IFPILE
FEAE = 0K C-3 A7, HMBC i+ 6y 4.62 (1H, d,
J=7.7Hz, H-1") 5 6c 84.1 (C-2") MIAIFAESUEW]
2 N A BRI R (N RERIN YR B-D-GleA-(2—1)-B-
D-GleA. X155 ou 5.58 (1H, s, H-12) AU
WHERGE S o 129.1 (C-12). ZERASS 173.2
(C-13) KFRIEWAS S oc 203.0 (C-11) £WHiZLA
WIEERI N 11-ox0, AZ-FEEUREEM =5, oc 180.1
(C-30) KWL FAT 1 AMFREE, H HMBC i (& D
t ] I, 6y 0.81 (3H, s, H-29) 5 6¢ 37.8 (C-19), 71.0
(C-21), 180.1 (C-30) HIFHIAR 55 WHFCRIL, Wi
C-30 £7 4 HE, ) NOESY #% (& 1)+ A] W, H-18(B)
A C-30 {7 LA RS 5, LAY 1 (1) NOESY
ety oy 2.21 (1H, d, J=13.4 Hz, H-18) 5 6, 0.81
(3H, s, H-28) MAHKAG 5, XKW H-18 4 B-H, {HA
WA 8y 2.21 (1H, d, J = 13.4 Hz, H-18) 4 6y 1.19
(3H, s, H-29) MAHXAE S, RUNZFHA A =ik
) C-30 A RS, C-29 4 HJE. NOESY i 9y 3.18
(1H, dd, J = 11.6, 4.4 Hz, H-3) 4 1.06 (3H, s, H-23)
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Fig. 1 Structures and key correlations of compounds 1 and 2

IFRAE 5. on 4.10 (1H, brs, H-21) 5 0.81 (3H, s,
H-29) (ARAE SUE H-3 5 H-21 $24 a-H. 25 |
pridk, BEte S s LK 1, "H-. PC-NMR
M DEPT &% W3 1, 54LE%) macedonoside A
1 PC-NMR H b, KWz aEMmE
macedonoside A &5 HAHITM, 2 A i), 1F CA
KIWA Z YR IIOE, ZUEW Bt
Y, 444k macedonoside E.
wEW 2. AGE A UV (nm): 254.

Q-TOF-MS 73 #r45 Hh Hp 1208 CaaHgsO17, HIEES
TR NN m/z 889.421 5 [M+Nal". 51b&M 1%
8L, FEALA 2 1f) TH-NMR 3% 90 10 37 m] 55 308
e M il REAE 1) 7 A BRI {5 5 0 0.71 (3H,
s, H-24), 0.76 (3H, s, H-28), 0.84 (3H, s, H-29), 0.94
(3H, s, H-23), 1.03 (6H, s, H-25, 26) 1 1.34 (3H, s,
H-27), AN, 7F oy 1.98 (3H, s) A 1 AN HIFE iy
Ty 2 ANBENE RS S on 4.32 (1H, d, J = 7.4 Hz,
H-1), 4.45 (1H, d, J = 7.7 Hz, H-1") MImEEmRGG S
dc 103.5 (C-1'), 104.3 (C-1"), 5 22B-ZBEHEH i
(6) 2 MNHEIZEHHIER B-D-GlcA-(2—1)-B-D-GlcA-
iy T % ity S5 0 PR A 27 6 B FRE 25 B AR —
#, KWEEW 2 & 2 A B-D-GleA. 'H-FI
BC-NMR F1 Bos A o, B- AR R 5715 5 Fi s
S 0y 5.55 (s, H-12) 1 6¢ 199.1 (C-11), 127.7
(C-12), 168.5 (C-13); "C-NMR [& T #ikE |4
AT 540, A 2 AN AR R BRAE 5 O 88.0 (C-3),
76.6 (C-22). 1 MESAN H IS 5 dc 66.3 (C-30),
X 4% 5 yralsaponin C [ *C-NMR #dls #4255 41,
Wit 1 AT WERIERRAS 5 Jc 169.8, 1 H HMBC i

6 169.8 55 0y 1.98 (3H, s) My 4.53 (1H, brs,
H-22) B AHKAES, R C-22 £ LiEA 1 DO
L. Oc 88.0 (C-3) 5 oy4.32 (1H, d, J = 7.4 Hz,
H-1') A& 2 oc 82.1 (C-2') Y oy 4.45 (1H, d,
J = 7.7 Hz, H-1") FIAHICAS 5 3R BB A7 T o0
C-3 17, 24> B-D-GlcA Jy 2—1 ¥%EH:. NOESY i
On 3.03° (H-3, TR HHAMESHER) 5 oy 0.94
(3H, s, H-23) MIAHAE 53R H-3 24 o #2; 6y 4.53
(1H, brs, H-22), 1.34 (3H, s, H-27) {515 SiEH
H-22 4 a #9546y 2.27 (1H, brd, J=11.7 Hz, H-18)
550.76 (s, H-28) [MAHXAE 5K H-18 2y B-H, dn
2.27 (1H, brd, J = 11.7 Hz, H-18) 53.23". 3.36
(H-30) HIAIRAESUEM] C-30 NFR 3L, C-29 HH
. gE BPTA, (e 2 g 1 s, H-.
PC-NMR $ds W 1. 2t a2 h—Hk
aY, AR uralsaponin C 2 T 1 AN 4k
K, Hok Hdr 408 228- LB S B R B RLRAT C.

&Y 3: AR 4. ESI-MS m/z: 821 [M—
H], 823 [M+H]; UVASM (nm): 254, 'H-NMR
(500 MHz, CD;0D) ¢: 5.57 (1H, s, H-12), 4.63 (1H,
d, J=7.7 Hz, H-1"), 452 (1H, d, J = 7.4 Hz, H-1"),
2.44 (1H, s, H-9), 2.19 (I1H, dd, J = 13.4, 3.2 Hz,
H-18), 1.42 (3H, s, H-27), 1.17 (3H, s, H-29), 1.13
(6H, s, H-25, 26), 1.06 (3H, s, H-23), 0.83 (6H, s,
H-24, 28); “C-NMR (125 MHz, CD;0D) %4 W%
2. DAEHHE S ScmkIriE — 80, Wi sy 3
N H R

&) 4: A A ESI-MS m/z: 895 [M—H],
897 [M+H]"; UV A (nm): 254, "H-NMR (500
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*1 1£L&%1(CD,OD) #12 (DMSO-ds) B9 *H-NMR. *C-NMR % DEPT iZ#14E
Table1 'H-NMR, ®C-NMR, and DEPT data of compounds 1 (CD;OD) and 2 (DMSO-ds)

Wb L 2
S¢ DEPT Sy Sc DEPT Sy
1 404 CH, 2.67 (brd, J = 13.5 Hz), 1.00" 385 CH, 2.54°,0.92"
2 272 CH, 1.85%,1.72" 26.1 CH, 1.757, 1.62"
3 90.9 CH 3.18 (dd, J=11.6, 4.4 Hz) 88.0 CH 3.03"
4 407 C — 389 C —
5 56.7 CH 0.77 (d, J=11.4 Hz) 543 CH 0.71"
6 18.6 CH, 159", 1.47" 169 CH, 1.49 (brd, J=12.3 Hz), 1.28"
7 341 CH, 1.72",1.47 321 CH, 1.62",1.28"
8 467 C — 49 C —
9 632 CH 2.46 (s) 61.0 CH 2.32(s)
10 382 C — 363 C —
11 2030 C — 1991 C —
12 1291 CH 5.58 (s) 1277 CH 5.55 (s)
13 1732 C — 1685 C —
14 467 C — 431 C —
15 278 CH, 1.85",1.72° 257 CH, 1.75",1.62"
16 30.5 CH, 1.16° 255 CH, 1.957,1.16"
17 335 C — 358 C —
18 502 CH 2.21 (brd, J = 13.4 Hz) 440 CH 2.27 (brd, J = 13.9 Hz)
19 378 CH, 1.59 388 CH, 1.627,1.28"
20 450 C — 349 C —
21 71.0 CH 4.10 (brs) 33.1 CH, 1.62",1.38"
22 453 CH, 1.72",1.59° 76.6 CH 4.53 (brs)
23 284 CH, 1.06 (s) 272 CH, 0.94 (s)
24 170  CH; 0.83 (s) 16.0  CH;, 0.71 (s)
25 172  CH, 1.13 (s) 162  CH;, 1.017 (s)
26 194 CH;, 1.12 (s) 183 CH;, 1.017 (s)
27 233 CH; 1.42 (s) 23.0 CH;, 1.34 (s)
28 29.7 CH; 0.81 (s) 209 CH; 0.76 (s)
29 245 CH; 1.19 (s) 273 CH; 0.84 (s)
30 180.1 C — 663 CH, 3.37%,3.22°
22-CO — — 1698 C —
22-COCH;, — — 21.1  CH;, 1.97 (s)
ik 1054 CH 451 (d,J=7.4Hz) 1035 CH 432 (d,J=17.4Hz)
2 84.1 CH 3.53" 821 CH 330
3/ 777 CH 3.57" 762 CH 337
4 733  CH 3.57 717 CH 3.22
5' 775 CH 3.74° 762 CH 3.46"
6’ 1730 C — 1707 C —
1" 1064 CH 4.62(d, J=17.7Hz) 1043 CH 445 (d, J="17.7 Hz)
2" 76.5 CH 3.30" 750 CH 3.03"
3" 773 CH 3.40 (t,J=9.1 Hz) 757 CH 3.16 (t,J=8.7 Hz)
4" 732 CH 3.53" 717 CH 322"
5" 76.5 CH 3.74" 757 CH 3.46
6" 1730 C — 1707 C —

MHz, CD;0D) &: 5.65 (1H, s, H-12), 4.83 (1H, d, J =
7.8 Hz, H-1"), 455 (2H, s, H-1', 22), 2.47 (1H, s,
H-9), 1.98 (3H, s, COCH3), 1.46 (3H, s, H-27), 1.20

(3H, s, H-23), 1.17 (3H, s, H-29), 1.14 (3H, s, H-26),
1.08 (3H, s, H-25), 0.85 (3H, s, H-28); “C-NMR (125
MHz, CD;0D) % W3 2. LA EXaE 5 SokiiE—
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£2 LA 3~7 8 BC-NMR £3E (*CD;0D, "DMSO-d;, 125 MHz2)
Table 2 *C-NMR data of compounds 3—7 (*CD3;0D, "DMSO-dg, 125 MHz)
E?%’fj 3a 4a 5b 6b 7a

1 40.4 40.1 325 38.5 403

2 272 27.2 25.6 25.6 27.2

3 90.9 90.9 88.5 88.1 91.1

4 40.7 45.1 434 39.0 40.7

5 56.6 56.9 54.9 543 56.6

6 18.6 18.9 17.9 17.0 18.6

7 33.9 33.9 38.6 31.9 33.9

8 46.9 47.0 44.9 45.0 46.9

9 63.3 63.0 61.0 61.1 63.2
10 38.2 37.9 36.2 36.3 38.2
11 202.9 202.5 199.0 199.0 202.8
12 129.1 129.4 127.3 127.7 129.1
13 173.0 171.6 169.9 168.1 173.0
14 44.7 44.9 42.9 43.1 44.7
15 275 275 26.1 25.9 27.7
16 27.7 26.4 25.8 24.6 275
17 33.1 37.0 31.6 352 33.1
18 50.0 45.8 48.1 432 50.0
19 425 40.7 40.7 35.8 425
20 45.0 415 43.1 44.2 45.0
21 32.1 35.7 30.4 33.7 32.1
22 39.2 78.7 37.6 76.0 39.2
23 28.4 23.1 222 272 283
24 17.0 64.1 62.0 16.0 16.8
25 17.2 17.0 16.1 16.2 17.2
26 19.4 19.2 18.1 183 19.4
27 24.0 245 23.0 23.7 24.0
28 29.4 224 28.5 21.2 29.4
29 28.9 29.6 27.9 23.1 28.9
30 180.6 180.6 177.8 204.2 180.5
22-CO 172.3 169.5
22-COCH; 21.1 20.8
1 105.4 104.4 103.0 103.5 105.4
2 84.1 80.9 79.8 82.5 84.2
6’ 172.5 172.4 170.4 170.4 172.7
1" 106.3 104.7 103.2 104.6 106.5
2" 76.4 75.4 74.1 75.0 76.3
6" 172.5 172.4 170.3 170.4 170.9
6"-COOCH, 52.9

HP, W E S 4 SRR H R R

th &9 5: A 14 ESI-MS m/z: 837 [M—H],
(nm): 254, 'H-NMR (500
MHz, DMSO-dg) &: 5.39 (1H, s, H-12), 4.63 (1H, d,
J=17.7Hz,H-1"), 441 (1H, d, J = 7.3 Hz, H-1"), 2.32
(1H, s, H-9), 1.32 (3H, s, H-27), 1.08 (3H, s, H-29),
1.06 (3H, s, H-23), 1.00 (6H, s, H-25, 26), 0.74 (3H, s,
H-28): *C-NMR (125 MHz, DMSO-ds) ¥4 W4 2.

839 [M+H]"; UV

max

MeOH

DLt 5 scmkioE — 50, WSt A 5 b H
HEAF Gyo

) 6: A A4 . ESI-MS m/z: 863 [M—H],
865 [M+H]", 865 [M+H]", 689 [M+H—Glc]", 513
[M + H— 2Glc]", 495 [M+ H —2Glc — H,0]";
UV A (nmy): 254, "H-NMR (500 MHz, DMSO-de)
5:9.36 (1H, s, H-30), 5.48 (1H, s, H-12), 4.47 (1H, d,
J=17.7Hz, H-1"), 436 (1H, d, J= 7.4 Hz, H-1'), 2.33
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(1H, s, H-9), 1.93 (3H, s, COCH3), 1.40 (3H, s, H-27),
1.02 (6H, s, H-25, 26), 0.94 (3H, s, H-23), 0.90 (3H, s,
H-29), 0.70 (3H, s, H-24), 0.67 (3H, s, H-28);
BC-NMR (125 MHz, DMSO-ds) W3 2. UL F3d 5
SCHRARIE— 50, MO 6 N 22B-Z L H
B

th &) 7: A 1A ESI-MS m/z: 835 [M—H],
837 [M+H]; UV A (nm): 252, 'H-NMR (500
MHz, CD;0D) 6: 5.57 (1H, s, H-12), 4.63 (1H, d, J =
7.8 Hz, H-1"), 4.50 (1H, d, J = 7.6 Hz, H-1'), 3.74
(3H, s, COOCH3), 2.44 (1H, s, H-9), 1.42 (3H, s,
H-27), 1.17 (3H, s, H-29), 1.13 (6H, s, H-25, 26), 1.03
(3H, s, H-23), 0.83 (3H, s, H-28), 0.79 (3H, s, H-24);
PC-NMR (125 MHz, CD;0D) W% 2. L F¥ids
SCHRARIE— 3, MO A Y T R R

54 8: Elé’fﬂké%é?a( FEE) . ESI-MS m/z: 255
[M—H], 511 [2M—H], 135 [M—H—120] (H# %
FEIEREF); UV AN (nm): 236, 274, 318, 'H-NMR
(500 MHz, CD;OD) 8: 7.70 (1H, d, J = 8.7 Hz, H-5),
7.29 (2H, d, J = 8.5 Hz, H-2', 6'), 6.81 (2H, d, J = 8.6
Hz, H-3', 5'), 6.48 (1H, dd, J = 8.7, 2.3 Hz, H-6), 6.34
(1H, d, J = 2.2 Hz, H-8), 5.31 (1H, dd, J = 13.1, 2.8
Hz, H-2), 3.00 (1H, dd, J = 16.9, 13.2 Hz, H-3), 2.65
(1H, dd, J=16.9, 2.9 Hz, H-3); C-NMR (125 MHz,
CD;0D) d: 193.5 (C-4), 166.7 (C-7), 165.5 (C-9),
158.8 (C-4"), 131.3 (C-1), 129.8 (C-5), 129.0 (C-2/,
6), 116.3 (C-3', 5"), 114.9 (C-10), 111.7 (C-6), 103.8
(C- 8) 80.9 (C-2), 44.8 (C-3). LA - %dis 15 SCik s —
HU, WA 8 N H .

%/a\% 9: FEE AR AR, ESI-MS m/z: 271 [M—
H]', 543 2M—H]; UV Ao (nmy): 238, 278, 322.
'H-NMR (500 MHz, CD;0D) ¢: 7.31 (2H, d, J = 8.5
Hz, H-2', 6'), 6.82 (2H, d, J = 8.6 Hz, H-3, 5'), 5.89
(1H, d, J= 1.9 Hz, H-8), 5.88 (1H, d, J = 1.9 Hz, H-6),
5.32 (1H, dd, J = 12.9, 2.9 Hz, H-2), 3.10 (1H, dd, J =
17.1, 13.0 Hz, H-3), 2.68 (1H, dd, J = 17.1, 3.0 Hz,
H-3); “C-NMR (125 MHz, CD;OD) §: 197.7 (C-4),
168.7 (C-7), 165.5 (C-5), 164.9 (C-9), 159.0 (C-4"),
131.4 (C-1'), 129.0 (C-2', 6'), 116.3 (C-3', 5", 103.3
(C-10), 97.2 (C-6), 96.3 (C-8), 80.5 (C-2), 44.0 (C-3). LA
el S SRR — 2, e A 9 kil .

G 10: SOEHIRES  CFEE o« ESI-MS m/z:
255 [M—HJ, 257 [M+H]; UV A (am): 240,

336. 'H-NMR (500 MHz, CD;0D) 6: 7.93 (1H, d, J =
8.9 Hz, H-6'), 7.76 (1H, d, J = 15.4 Hz, H-B), 7.58 (2H,
d, J = 8.6 Hz, H-2, 6), 7.57 (1H, d, J = 15.4 Hz, H-0),
6.84 (2H, d, J = 8.6 Hz, H-3, 5), 6.41 (1H, dd, J = 8.9,
2.4 Hz, H-5'), 6.29 (1H, d, J = 2.4 Hz, H-3"); “C-NMR
(125 MHz, CD;0D) 6: 193.5 (C=0), 167.4 (C-4"), 166.3
(C-2), 161.5 (C-4), 145.6 (C-p), 1333 (C-6'), 131.8
(C-2, 6), 127.8 (C-1), 118.3 (C-a), 116.9 (C-3, 5), 114.7
(C-1"),109.1 (C-5"), 103.8 (C-3"). LA L-Hdi 5 sCiikdfiE
— 5P, WA 10 R H R,

AW 11: HE s (PR . ESI-MS m/z: 475
[M+HCOO], 431 [M-+H]"; UVAY" (nm): 238,
266, 304. 'H-NMR (500 MHz, CD;0D) §: 8.25 (1H, s,
H-2), 8.16 (1H, d, J = 8.9 Hz, H-5), 7.49 (2H, d, J =
8.9 Hz, H-2', 6'), 7.26 (1H, d, J = 2.3 Hz, H-8), 7.23
(1H, dd, J = 8.9, 2.3 Hz, H-6), 7.00 (2H, d, J = 8.9 Hz,
H-3', 5'), 5.12 (1H, d, J = 7.5 Hz, H-1"), 3.83 (3H, s,
4'-OCH;); “C-NMR (125 MHz, CD;OD) &: 178.0
(C-4), 163.5 (C-7), 161.2 (C-4"), 159.3 (C-8a), 155.3
(C-2), 131.4 (C-2', 6'), 128.3 (C-5), 126.0 (C-1'),
125.3 (C-3), 120.2 (C-4a), 117.1 (C-6), 114.9 (C-3',
5%, 104.9 (C-8), 55.7 (4-OCHs): glucose: 101.8
(C-1"), 74.7 (C-2"), 77.8 (C-3"), 71.2 (C-4"), 78.4
(C-5"), 62.4 (C-6")o L F%cdfs 5 3cikdiaE — a5,
WS EA ) 11 AT .

e 12: AtalE A, ESI-MS miz: 417 [M—
HJ, 835 [2M—H], 419 [M+H]", 837 [2M+H]";
UV A (nmy): 238, 276, 312, 'H-NMR (500 MHz,
CD;0D) d: 7.73 (1H, d, J = 8.7 Hz, H-5), 7.44 (2H, d,
J=28.7 Hz, H-2', 6"), 7.15 (2H, d, J = 8.7 Hz, H-3/,
5), 6.50 (1H, dd, J = 8.7, 2.3 Hz, H-6), 6.37 (1H, d,
J=2.2Hz, H-8), 5.45 (1H, dd, J = 12.9, 2.9 Hz, H-2),
495 (1H, d, J = 1.59 Hz, H-1"), 3.90 (1H, dd, J =
12.1, 2.1 Hz, H-6"a), 3.70 (1H, dd, J = 12.1, 5.6 Hz,
H-6"b), 3.04 (1H, dd, J = 16.9, 12.9 Hz, H-3a), 2.73
(1H, dd, J=16.9, 3.0 Hz, H-3b); >*C-NMR (125 MHz,
CD;0D) &: 193.1 (C-4), 166.8 (C-7), 165.3 (C-8a),
159.2 (C-4"), 134.4 (C-1'), 129.8 (C-5), 128.7 (C-2,
6), 117.7 (C-3', 5'), 114.9 (C-4a), 111.8 (C-6), 103.8
(C-8), 80.6 (C-2), 44.9 (C-3); glucose: 102.1 (C-1"),
74.8 (C-2"), 78.1 (C-3"), 71.3 (C-4"), 77.9 (C-5"),
62.4 (C-6"). Z AW AR RIS H 55 8
FEHARLL, A 8 2T 1 AMiZEHE S, H
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G 13: EER A . ESI-MS m/z: 577 [M—
H]', 579 [M+H]"; UV A" (nm): 240, 278, 340;
'"H-NMR (500 MHz, DMSO-ds) &: 7.87 (2H, d, J = 8.3
Hz, H-2', 6'), 6.93 (2H, d, J = 8.7 Hz, H-3', 5'), 6.73
(1H, s, H-3), 5.15 (1H, brs, H-1""), 4.60 (1H, d, J = 9.8
Hz, H-17), 123 (3H, d, J = 5.8 Hz, Rha-CHs);
3C-NMR (125 MHz, DMSO-dg) 5: 181.6 (C-4, C=0),
165.5 (C-2), 162.7 (C-7), 161.2 (C-8a), 160.1 (C-4",
153.8 (C-5), 128.3 (C-2, 6'), 121.5 (C-1"), 116.1 (C-3",
5, 109.4 (C-6), 103.5 (C-8), 102.5 (C-4a), 101.9
(C-3); glucose: 73.4 (C-1"), 70.8 (C-2"), 79.2 (C-3"),
70.1 (C-4"), 81.6 (C-5"), 61.5 (C-6"); rhamnose: 77.3
(C-1""), 74.9 (C-2"), 74.7 (C-3""), 72.3 (C-4""), 72.1
(C-5""), 18.3 (C-6""). LL_b%u¥ 5 ek —=,
S e A 13 A R RO .

E) 14: ORI AR ESI-MS m/z: 549 [M—
H], 1 099 [2M—H], 551 [M+H]", 1 101 [2M+
HI'; UVAM (nm): 238, 278, 314. 'H-NMR (500
MHz, DMSO-dq), d: 7.64 (1H, d, J = 8.7 Hz, H-5),
7.45 (2H, d, J= 8.7 Hz, H-2', 6), 7.04 (2H, d, J = 8.7
Hz, H-3', 5", 6.50 (1H, dd, J = 8.7, 2.2 Hz, H-6), 6.35
(1H,d, J=2.1Hz H-8),5.51 (1H, dd, J = 12.9, 2.7
Hz, H-2), 5.35 (1H, d, J = 0.8 Hz, H-1""), 4.96 (1H, d,
J=1.5 Hz, H-1"), 3.15 (1H, overlap, H-3), 2.66 (1H,
dd, J = 16.7, 2.8 Hz, H-3); "C-NMR (125 MHz,
DMSO-dg) 6: 190.1 (C-4, C=0), 164.9 (C-7), 163.2
(C-8a), 157.4 (C-4"), 132.4 (C-1"), 128.5 (C-5), 128.2
(C-2', 6), 116.1 (C-3', 5"), 113.5 (C-4a), 110.7 (C-6),
102.7 (C-8), 79.4 (C-2), 432 (C-3); glucose: 98.6
(C-17), 77.1 (C-2"), 77.0 (C-3"), 70.0 (C-4"), 75.8
(C-5"), 60.7 (C-6"); 108.8 (C-1"), 76.1
(C-2""), 78.8 (C-3"), 74.1 (C-4""), 64.4 (C-5""). %Ak
G AR RS S S AW 12 AR AL AR
b &w 12 27 1 dbiES, HIEuER S
SCHRARIE Y, MRS 14 R R
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