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Glycosides from roots of Isatis indigotica
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Abstract: Objective To study the glycosides from the roots of Isatis indigotica. Methods The chemical components were isolated
and purified by silica gel, Sephadex LH-20, ODS C; gel, and semi preparative-HPLC chromatographic techniques while the structures
were deduced by NMR, MS and IR spectral data analysis. Results A total of 12 glycosides were obtained and elucidated as
isatindigoside C (1), epiprogoitrin (2), progoitrin (3), o-aminobenzoic acid 7-O-p-D-glucopyranosyl ester (4), 2'-O-methyladenosine
(5), 2-methoxyphenyl B-D-glucopyranoside (6), coniferin (7), syringin (8), cis-coniferin (9), cis-syringin (10), corchoionoside C (11),
and cannabiside D (12). Conclusion Compound 1 is a new indole alkaloid glycoside which named as isatindigoside C, while
compounds 5—7 and 9—12 are isolated from the plant for the first time.
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Rl AR SZISXT IR 80% L BEHE I I — & F b
HHGEAIIHAT R Geor Bsaif, NI E e 17 12
ANFEE SRS (B D, 3 79 8 #S #5H C(isatindigoside
C, 1. RIFEHEKHFE (epiprogoitrin, 2). JREKE

(progoitrin, 3). o-aminobenzoic acid-7-O-B-D-gluco-
pyranosyl ester (4). 2'-O-methyladenosine (5). 2-
methoxyphenyl-B-D-glucopyranoside (6 ). #a #1H
(coniferin, 7). T & (syringin, 8). JH=AAFATF
(cis-coniferin, 9). iz T #&H (cis-syringin, 10).
corchoionoside C C11) MR T+ H 5 D
(cannabiside D, 12). H1, &Y 1 AHHLEY,
WEY 5~7+ 9~12 N ERMBCER 15> 4535

o NH,
GICSM NN OCH,
VR e U
"0;S0 NS 0Gle
2 38 HO 6
3 3R 4 5
HO  OCH;
OH OGlc O
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Fig.1 Chemical structures of compounds 1—12

1 NESHR

Bruker Avance 600 &% Bruker Avance 400 1% fii 3t
AL (FE[H Bruker AH]); BT 125D BT 40K
P (GEEFEZ R RARD; RE-2000E JEfk 7K
ay (R RERA IR AARAFED; SHB-IS
KR Z RS WEERTEM (LE—E
REEAY B A TR AT BSZ-100 HBh# e (-
HEP PR HTAXER) AR AHE]D; 1260 Infinity 11 ¥l
A VRAHS 1260 Infinity 73 HTilAH (GEE G RHH
FRAT]); CAPCELL PAK F-ifil# taik: (250 mm X
10 mm, 5 pm), FEA (R ED HFARA A ZF-2C
HEEFENXE R T (il AR ;s
TR G (5 Byl iRIER 18551, 100~200. 200~
300 HD); & HE. Wl OBE. AEE. BER 2
fig Coyprati, B4R FRAERATD; L5 (B
IR FE PR AT, HPLC 4, i FHELR LH-20
(EHE GE A7); [ ODS Cig HEIERL (HA A
A]D; 4K (BRI ERE R A D,

WM 258 T 2017 4 7 AR HBRITA KK
W, & BB K% EE I S e TR
W BN E Isatis indigotica Fort. TR, FrA

(20170716SL) RAF T B R 2R 24 %3
=,
2 A&
21 REESE

TIRAIBER 254 45 kg, 28 80% LN [m]
WIREL 3 K, PR 8, A A0S . 5
e, IETRERA, 1530 MBS A 20 g &
FEHAr 1704 1E T WEER AT 800 go & ke HEAr (170
g) ZRERAE A, —&F -FEE (100 1 0—100 :
200 RGN, & IEAHER S, 193] 11 N5 (F1~
F11), F9 (6 g) %4 ODS Cg i i, ZME-7K (10%.
30%- 50%- 70%) BEMLTFE] 4 MNHS5 F9-1~F9-4,
F9-2 (0.2 g) Z2l4 HPLC (Zff-/K 22 1 78) ik
FRASEML A9 1(3.9 mg, tg=24.4 min) fl 6(5.8 mg,
r=17.2 min); F10 (4 g) %4 ODS C;sH: ik, £
F-K (10%-+ 20%- 40%. 60%) VEfAifs3] 4 N4
4y F10-1~F10-4, F10-1 (0.3 g) £}l % HPLC (4
F-/K 16 © 84) BEMAF EIML &) 8 (19.7 mg, ,r=21.3
min) 110 (6.6 mg, x=22.5min); F10-2 (0.2 g)
28214 % HPLC (ZJE-/K 21 79) Pelis 8 &9)
7 (15.0 mg, ®rR=162min) 9 (4.6 mg, (r=17.6
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min); F10-3 (0.4 g) &4 HPLC (ZJiF-7K 30 :
70) BEMAAREMLEY 11 (9.4 mg, :=19.0 min) Al
12 (7.8 mg, tz=16.3min); F11 (9 g) L% EHkt
JekE RS CHREE-/K 101 2D, A IR 1532
8 MMH4> (F11-1~F11-8), F11-2 (0.1 g) &%
HPLC (ZJE-7K 7 1 93) PR EMAY) 4 (4.1 mg,
k=132 min) 5 (8.6 mg, x=16.3 min); F11-4
(0.5 g) Z2F:H4 HPLC (Zf5-7K 5 1 95) Hefifs 3
&2 (107 mg, =64 min) 13 (87 mg, K=
5.5 min).
2.2 HEKERRADEE

th&91 (2 mg) 4 2 mol/L 52 (5mL) 80 C
IKAR 5 b, RN EIK AR SR S BR 2 2 IR, RRIK
10 mL, 7KAHZ ODS Cis FEEHE, 5% & i-7K 55 BE Yk

i, B4y, f@EEAE (TLO & GE
THE-BERR ZWE-/K 4 0 11 5), ShRubEn B b
EPE (REE 0.37). MEiettids ([o]y +33.1°),
Bt HORA ERE, B LA &R A B e Oy D B
3 HM%EE

WEM 1 kR, 5ETHE, o) —10.6°
(c 0.14, HIEE), IRver (cm™): 3420, 2 939, 1 724,
1598,1514,1261,1139,1071,1025,813. &7
s HUHESY 75 7% miz 437.133 5 [M—H] , it
HAE 437.134 9, e H 57N Cy3H»uN,07.
"H-NMR (600 MHz, DMSO-de) i%& (£ 1) H1, %
2 HAE HUCIEAME S 7.81 (1H, d, J = 7.6 Hz,
H-4'), 7.04 (1H, dd, J = 7.6, 7.8 Hz, H-5"), 7.25 (1H,
dd, J = 7.8, 8.0 Hz, H-6'), 7.53 (1H, d, J = 8.0 Hz,

%1 1A% 1 F isatindigobisindoloside G & '"H-NMR (600 MHz, DMSO-d;) #1 *C-NMR (150 MHz, DMSO-d;) %1%
Table 1 'H-NMR (600 MHz, DMSO-d;) and *C-NMR (150 MHz, DMSO-d;) data of compound 1 and isatindigobisindoloside G
Wl u %
1 isatindigobisindoloside G 1 isatindigobisindoloside G
1 6.98 (s) 7.07 (s) 99.4, CH 105.3, CH
Iy 11.14 (s) 11.44 (s)
2 — — 1394, C 129.9,C
3’ — — 121.9,C 114.1,C
3'a — — 119.7,C 125.7,C
4 7.81 (d, J=7.6 Hz) 7.81 (d, J=7.8 Hz) 119.3,CH 120.1, CH
5! 7.04 (dd,J=7.6,7.8 Hz)  7.16 (dd,J=7.8, 7.8 Hz) 119.7, CH 120.4, CH
6’ 7.25(dd,J=7.8,8.0Hz) 7.23(dd,J=7.8,7.8 Hz) 124.0, CH 123.0, CH
7 7.39 (d, J=8.0 Hz) 7.40 (d, J="7.8 Hz) 111.8, CH 111.6, CH
7'a — — 133.5,C 137.6,C
1" 9.93 (s) 9.20 (s)
2" — — 131.9,C 133.7,C
3" — — 185.2,C 185.2,C
3"a — — 1203, C 1209, C
4" 7.60 (d, J="7.5 Hz) 7.56 (d, J=7.2 Hz) 124.3,CH 123.7, CH
5" 6.90 (dd,J=7.5,7.5Hz) 6.87(dd,J=7.2,7.8 Hz) 118.5,CH 119.0, CH
6" 743 (dd,J=75,8.0Hz) 7.45(dd,J=7.38,7.8 Hz) 136.2, CH 135.4, CH
7" 7.18 (d, J=8.0 Hz) 7.09 (d, J="7.8 Hz) 112.4, CH 112.9, CH
7"a — — 152.7,C 1532, C
Gle-1 4.84 (d,J=17.5Hz) 4.70 (d, J=9.6 Hz) 104.9, CH 87.2,CH
2 3.17 (overlapped) 3.09 (t,J=9.0 Hz) 74.0, CH 72.9, CH
3 3.25 (overlapped) 3.23 (m) 76.6, CH 77.8, CH
4 3.28 (overlapped) 3.13 (t,J=9.0 Hz) 69.9, CH 69.7, CH
5 3.23 (overlapped) 3.24 (m) 77.4, CH 81.0, CH
6 3.55(dd,J=11.2,5.8 Hz) 3.52(dd,J=12.0, 6.0 Hz) 61.0, CH, 60.8, CH,

3.68(d,J=11.2Hz)

3.71 (dd, J=12.0, 1.5 Hz)
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H-7") #17.60 (1H, d, J = 7.5 Hz, H-4"), 6.90 (1H, dd,
J=1.5,7.5 Hz, H-5"), 7.53 (1H, dd, J = 7.5, 8.0 Hz,
H-6"), 7.00 (1H, d, J = 8.0 Hz, H-7"), 2 #A-NH 155
11.14 (1H, brs, NH-1") #19.93 (1H, brs, NH-1") L&
1| HAE &R ILEEES 484 (1H, d, J = 7.5 Hz,
Gle-H-1). *C-NMR (600 MHz, DMSO-dg) & (%
D, g5 23 Hik{E 5455 DEPT-135 1%,
WEL&EHE 14 CHy. 14 > CH AT AN C. BUE
NMR ##ft 55 isatindigobisindoloside G % EL & B!, —
H R EEAR B, AR A 1 AE
FES, DL RIS 2D NMR % B3T3 . it
fiEtr HSQC %X 1 M EHdE k1T 45
J&, 'H-'H COSY /& (| 2) Hiiges| H-4/H-5"/
H-6'/H-7'A1l H-4"/H-5"/H-6"/H-7"#15%, %54 HMBC
FIZA5 5. H-1/C-2', C-3', C-2". C-3", NH-1"/C-2'+
C-3'. C-3'a. C-7'a Ml NH-1"/C-2". C-3". C-3"a.
C-7"a Wit & 1 HIBZ N (1'H-W5| e -3'- 2 )
(1"H-3"-%-15| WEmk-2- 5 475) HH 5t , ROESY i (&
2) HWEEE] NH-1"/H-4IFXRAES, 8 C1 M
C2" 2 Al g 1y z BUO HMBC %4 (18] 2)
HOWLER 2] Gle-H1/C-2"AH2%, i B # 2 e 2 7 BR A%
(K] C247 . LB 1 BATIRKMRIT45 4 "H-NMR %3z
FEAER N B-D WA ATRE . 454 HR-ESI-MS
B E e & 1 A (5)-(2)-2-0-B-D-glucopyranosyl-
1H-indol-3-yl)(1H-3-0x0-indolin-2-ylidene)methane,
HNUAFEY), AT C.

O%‘/\/?S\

— :!H-'H COSY

OGlc (6]

HN™ 7S
-0

W
VY VY
H C:HMBC H H: ROESY
2 k&1 £E8 '"H-"H COSY. HMBC #1 ROESY 18
XES
Fig. 2 Key 'H-'H COSY, HMBC, and ROESY correlations

of compound 1

aEw 2: AL EIM AR, 5 TK, miz: 387
[M—H] . "H-NMR (400 MHz, D,0) 6: 2.82 (2H, m,
H-2), 4.54 (1H, m, H-3), 5.85 (1H, ddd, J = 16.6, 10.6,
5.8 Hz, H-4), 5.11 (1H, d, J = 10.6 Hz, H-5a), 5.21
(1H, d, J = 16.6 Hz, H-5b), 4.90 (1H, d, J = 9.9 Hz,
Glc-H-1), 3.32 (1H, overlapped, Glc-H-2), 3.44 (1H,
m, Glc-H-3), 3.35 (1H, overlapped, Glc-H-4), 3.41

(1H, m, Glc-H-5), 3.58 (I1H, dd, J = 11.4, 5.6 Hz,
Glc-H-6a), 3.77 (1H, dd, J = 11.4, 1.6 Hz, Glc-H-6b);
BC-NMR (100 MHz, D,0) d: 160.3 (C-1), 39.3 (C-2),
69.8 (C-3), 138.2 (C-4), 116.3 (C-5), 81.8 (Glc-C-1),
71.9 (Gle-C-2), 77.0 (Gle-C-3), 69.1 (Gle-C-4), 80.1
(Gle-C-5), 60.8 (Gle-C-6). 5354k 5t HE i 7E
HPLC o3 (R B Al —%k, 2% cmviioa!™ ",
S EY 2 ARIFEE K.

WE 3: HETEILMAR, HIETIK, mz387
[M—H] . 'H-NMR (400 MHz, D,0) é: 2.78 (1H, m,
H-2a), 2.85 (1H, m, H-2b), 4.54 (1H, m, H-3), 5.85
(1H, ddd, J=16.6, 10.6, 5.8 Hz, H-4), 5.11 (1H, d, J =
10.6 Hz, H-5a), 5.21 (1H, d, J = 16.6 Hz, H-5b), 4.98
(1H, d, J = 9.9 Hz, Glc-H-1), 3.35 (1H, overlap,
Glc-H-2), 3.43 (1H, overlapped, Glc-H-3), 3.35 (1H,
Glc-H-4), 3.43 (1H, overlapped,
Glc-H-5), 3.58 (1H, dd, J = 11.4, 5.6 Hz, Glc-H-6a),
3.76 (1H, dd, J = 11.4, 1.6 Hz, Glc-H-6b); "*C-NMR
(100 MHz, D,0) &: 160.7 (C-1), 39.2 (C-2), 69.7
(C-3), 138.3 (C-4), 116.2 (C-5), 81.9 (Gle-C-1), 71.9
(Gle-C-2), 77.0 (Gle-C-3), 69.0 (Gle-C-4), 80.0
(Gle-C-5), 60.5 (Gle-C-6). 5 JF 45 1 75 X} I8 & 7
HPLC &3 (BT A —%k, 2% scmkiroa™™ Y,
YEEY 3 NS,

WED 4: ABTEERA, miz: 300 [M+H]
'H-NMR (400 MHz, DMSO-dq) 6: 6.68 (2H, s, NH,),
6.77 (1H, d, J = 8.1 Hz, H-3), 7.27 (1H, dd, J = 8.1,
8.4 Hz, H-4), 6.54 (1H, dd, J = 8.2, 8.4 Hz, H-5), 7.77
(1H, d, J = 8.2 Hz, H-6), 5.52 (1H, d, J = 7.7 Hz,
H-1'), 3.17 (1H, m, H-2"), 3.25 (1H, m, H-3'), 3.27
(1H, m, H-4"), 3.28 (1H, m, H-5'), 3.46 (1H, m,
H-6'a), 3.65 (1H, m, H-6'b); "C-NMR (100 MHz,
DMSO-dg) d: 108.0 (C-1), 151.8 (C-2), 116.5 (C-3),
134.5 (C-4), 114.7 (C-5), 131.0 (C-6), 166.1 (C-7),
94.2 (C-1'), 72.5 (C-2'), 76.5 (C-3"), 69.5 (C-4"), 77.9
(C-5'), 60.6 (C-6"). B CHRRIE™, %Etbad 4
“A 0-aminobenzoic acid-7-O-B-D-glucopyranosyl ester.

WEDS: AETEEMA, miz: 282 [M+H]
'H-NMR (400 MHz, DMSO-d) 6: 8.39 (1H, s, H-2),
8.14 (1H, s, H-8), 7.36 (2H, s, NH,), 6.00 (1H, d, J =
6.0 Hz, H-1"), 3.98 (1H, m, H-2"), 4.36 (1H, m, H-3),
3.67 (1H, m, H-4"), 3.56 (1H, m, H-5'), 3.31 3H, s,
-OCH3); "*C-NMR (100 MHz, DMSO-ds) d: 139.7

overlapped,
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(C-2), 149.0 (C-4), 119.3 (C-5), 156.2 (C-6), 152.5
(C-8), 82.4 (C-1"), 85.8 (C-2'), 68.8 (C-3"), 86.4 (C-4"),
61.5 (C-5'), 57.5 (-OCH3). % CilfiRkiE!"®, %l
&%) 5 N 2'-O-methyladenosine .

& 6: AN AR, miz: 287 [M+H] .
'H-NMR (600 MHz, DMSO-dq) J: 6.98 (1H, dd, J =
8.0, 1.6 Hz, H-3), 6.92 (1H, ddd, J = 8.0, 7.3, 1.4 Hz,
H-4), 6.84 (1H, ddd, J = 8.0, 7.3, 1.6 Hz, H-6), 7.07
(1H, dd, J= 8.0, 1.4 Hz, H-6), 4.88 (1H, d, J=7.5 Hz,
Glc-H-1), 3.16 (1H, m, Glc-H-2), 3.26 (1H, overlapped,
Glc-H-3), 3.27 (1H, overlapped, Glc-H-4), 3.25 (1H,
overlapped, Glc-H-5), 3.45 (1H, m, Glc-H-6a), 3.66
(1H, dd, J = 12.0, 1.4 Hz, Glc-H-6b); "*C-NMR (100
MHz, DMSO-ds) &: 149.5 (C-1), 147.1 (C-2), 122.4
(C-3), 121.2 (C-4), 115.9 (C-5), 113.2 (C-6), 55.9
(-OCH3), 100.5 (Gle-C-1), 73.7 (Gle-C-2), 77.3
(Gle-C-3), 70.1 (Gle-C-4), 77.5 (Gle-C-5), 61.1
(Gle-C-6). L FH#EH25d 2D-NMR ## & (HSQC
A HMBC) KilE, % ki, %Seiba 6
“A 2-methoxyphenyl-B-D-glucopyranoside .

& 7. AEHAE, miz 343 [M+H] .
'H-NMR (400 MHz, DMSO-d;) d: 6.88 (1H, dd, J =
1.8, 8.4 Hz, H-2), 7.01 (1H, d, J = 1.8 Hz, H-5), 7.05
(1H, d, J = 8.4 Hz, H-6), 6.45 (1H, d, J = 15.9 Hz,
H-7), 6.30 (1H, dt, J = 5.2, 15.9 Hz, H-8), 4.09 (2H, t,
J = 4.6 Hz, H-9), 3.78 (3H, s, 3-OCHs3), 4.88 (1H, d,
J =173 Hz, H-1"), 3.18 (1H, m, H-2"), 3.43 (1H, m,
H-3"), 3.27 (1H, m, H-4"), 3.24 (1H, m, H-5'), 3.44
(1H, m, H-6'a), 3.65 (1H, d, J = 11.1 Hz, H-6'b);
BC-NMR (100 MHz, DMSO-dq) d: 131.0 (C-1), 115.2
(C-2), 149.1 (C-3), 146.0 (C-4), 109.8 (C-5), 119.1
(C-6), 129.0 (C-7), 128.4 (C-8), 61.6 (C-9), 100.0
(C-1"), 73.2 (C-2"), 76.9 (C-3"), 69.7 (C-4), 77.1
(C-5"), 60.7 (C-6"), 55.6 (-OCH3). 3% rifikinial'™,
YEEY T R

WY 8: L b CRHREE, m/z: 395 [M+Na] .
'H-NMR (400 MHz, DMSO-ds) d: 6.73 (2H, s, H-2,
6), 6.45 (1H, d, J = 15.9 Hz, H-7), 6.34 (1H, dt, J =
15.9, 5.0 Hz, H-8), 4.11 (2H, brs, H-9), 3.78 (6H, s, 3,
5-OCHj), 4.90 (1H, d, J = 7.4 Hz, H-1"), 3.03 (1H, m,
H-2'), 3.20 (1H, m, H-3"), 3.40 (1H, m, H-4"), 3.17
(1H, m, H-5"), 3.37 (1H, m, H-6'a), 3.58 (1H, d, J =
11.2 Hz, H-6'b); "*C-NMR (100 MHz, DMSO-ds) 6

133.8 (C-1), 152.7 (C-2), 104.4 (C-3), 132.6 (C-4),
104.4 (C-5), 152.7 (C-6), 130.2 (C-7), 128.5 (C-8),
61.5 (C-9), 56.4 (3, 5-OCH;), 102.6 (C-1'), 74.2
(C-2'), 77.2 (C-3"), 69.9 (C-4"), 76.6 (C-5), 60.9
(C-6"). ZHCERIIE, %t 8 N T HH.

WED9: AETETE A, m/z: 343 [M+H]
'H-NMR (400 MHz, CD;0D) &: 6.91 (1H, d, J = 1.8
Hz, H-2), 7.12 (1H, d, J = 8.2 Hz, H-5), 6.76 (1H, dd,
J =82, 1.8 Hz, H-6), 6.45 (1H, d, J = 11.4 Hz, H-7),
579 (1H, dt, J = 11.4, 6.5 Hz, H-8), 4.35 (2H, m,
H-9), 493 (1H, d, J = 7.6 Hz, Glc-H-1), 3.46 (1H,
overlapped, Glc-H-2), 3.42 (1H, overlapped, Glc-H-3),
3.45 (1H, overlapped, Glc-H-4), 3.48 (1H, overlapped,
Gle-H-5), 3.65 (1H, dd, J = 11.6, 5.6 Hz, Glc-H-6a),
3.86 (1H, dd, J = 11.6, 1.5 Hz, Glc-H-6b); "*C-NMR
(100 MHz, CD;0D) §: 133.4 (C-1), 117.5 (C-2), 150.5
(C-3), 1472 (C-4), 114.4 (C-5), 130.1 (C-6), 131.8
(C-7), 131.0 (C-8), 59.9 (C-9), 102.6 (Glc-C-1), 74.9
(Gle-C-2), 782 (Gle-C-3), 71.2 (Gle-C-4), 77.8
(Gle-C-5), 62.6 (Glc-C-6). S CHRIRIED", % ek
EW 9 NI FAATF -

A 10 At (FED, m/z: 373 [M+
H]". 'H-NMR (400 MHz, DMSO-d;) &: 6.54 (2H, s,
H-2, 6), 6.36 (1H, d, J = 12.0 Hz, H-7), 5.74 (1H, dt,
J=12.0, 5.9 Hz, H-8), 4.25 (2H, d, J = 5.9 Hz, H-9),
3.76 (6H, s, 3, 5-OCH;), 4.94 (1H, d, J = 7.2 Hz,
H-1%), 3.04 (1H, m, H-2"), 3.40 (1H, m, H-3'), 3.42
(1H, m, H-4"), 320 (1H, m, H-5"), 3.58 (1H, m,
H-6'a), 3.73 (1H, m, H-6'b); C-NMR (100 MHz,
DMSO-dq) 6: 1322 (C-1), 107.2 (C-2), 152.3 (C-3),
133.7 (C-4), 152.3 (C-5), 107.2 (C-6), 128.7 (C-7),
133.0 (C-8), 60.9 (C-9), 56.4 (3, 5-OCH3), 102.5
(C-1"), 742 (C-2"), 773 (C-3"), 69.9 (C-4), 76.6
(C-5"), 58.1 (C-6"). B CHRIRIEDY, KEtbam
10 AT A .

W& 1 AT R R, miz: 387 [M+H]
'H-NMR (400 MHz, DMSO-dg) &: 2.53 (1H, d, J =
16.6 Hz, H-2a), 2.04 (1H, d, J = 16.6 Hz, H-2b), 5.76
(1H, brs, H-4), 5.93 (1H, d, J = 15.5 Hz, H-7), 5.64
(1H, dd, J = 15.5, 6.4 Hz, H-8), 443 (1H, d, J = 6.4
Hz, H-9), 1.18 3H, d, J = 6.5 Hz, H-10), 0.93 (3H, s,
H-11), 0.91 (3H, s, H-12), 1.82 (3H, d, J = 1.2 Hz,
H-13), 4.99 (1H, s, 6-OH), 4.08 (1H, d, J = 7.8 Hz,
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H-1), 2.92 (1H, m, H-2'), 3.01 (1H, m, H-3'), 2.95
(1H, m, H-4"), 2.93 (1H, m, H-5'), 3.41 (1H, m,
H-6'a), 3.65 (1H, d, J = 12.1 Hz, H-6'b); "“C-NMR
(100 MHz, DMSO-dj) 6: 41.0 (C-1), 49.4 (C-2), 197.4
(C-3), 125.6 (C-4), 163.8 (C-5), 77.9 (C-6), 131.6
(C-7), 131.5 (C-8), 72.0 (C-9), 22.1 (C-10), 23.1 (C-11),
24.1 (C-12), 18.6 (C-13), 100.0 (C-1%), 73.3 (C-2'), 77.0
(C-3"),70.0 (C-4"), 77.1 (C-5"), 61.1 (C-6"). S LHRIK
P, %E4h4 11 24 corchoionoside C.

Ew 12: FERAK, m/z 403 [M+H] .
'H-NMR (400 MHz, DMSO-d) d: 5.77 (1H, s, H-1),
2.11 (3H, s, H-4), 2.24 (1H, d, J = 13.0 Hz, H-3'a),
1.28 (1H, overlapped, H-3'b), 4.17 (1H, m, H-4"), 1.97
(1H, d, J = 13.0 Hz, H-5"a), 1.32 (1H, overlapped,
H-5'b), 1.28 (3H, s, H-7), 1.32 (3H, s, H-8"), 1.07
(3H, s, H-9'), 4.23 (1H, d, J= 7.8 Hz, H-1"), 3.03 (1H,
m, H-2"), 3.11 (1H, m, H-3"), 3.09 (1H, m, H-4"),
3.15 (1H, m, H-5"), 3.45 (1H, m, H-6"a), 3.66 (1H, d,
J=10.6 Hz, H-6"b); “C-NMR (100 MHz, DMSO-d)
5: 99.6 (C-1), 209.1 (C-2), 197.8 (C-3), 26.1 (C-4),
118.5 (C-1'), 70.4 (C-2'), 46.0 (C-3"), 70.6 (C-4"), 46.9
(C-5"), 35.5 (C-6'), 30.3 (C-7), 28.6 (C-8), 31.5
(C-9"), 101.3 (C-1"), 73.5 (C-2"), 76.7 (C-3"), 70.0
(C-4"),76.7 (C-5"), 61.0 (C-6"). Z% Lk iE>,
W e & 12 AT B D.
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