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Chemical constituents from Calystegia sepium

SHI Shu-ya, CUI Hong-hua, YIN Yong-qin, SONG Xue-hui, LIANG Hui-xian, CHEN Yan-fen, TAO Shu-hong,
YAN You-shao
School of Traditional Chinese Medicine, Guangdong Pharmaceutical University, Guangzhou 510006, China

Abstract: Objective To study the chemical constituents from Calystegia sepium. Methods The compounds were isolated and
purified by silica gel column chromatography, Sephadex LH-20, ODS column chromatography, preparative HPLC and so on. Their
structures were determined on the basis of physicochemical properties and their spectroscopic data, as well as literatures. Results A
total of 20 compounds were separated and identified as tyrosol (1), quercetin-3-O-B-D-glucopyranoside (2), scutellarein-7-O-f3-
glucopyranoside (3), kaempferol-3-O-f-D-glucopyranoside (4), kaempferol-3-O-galactoside (5), kaempferol-3-O-B-robinobioside (6),
nicotiflorin (7), rutin (8), uridine (9), tachioside (10), 2-methoxy-4-(2’-hydroxyethyl)-phenyl-1-O-B-D-glucopyranoside (11),
polybotrin  (13), (14), skimmin (15),
benzylalcohol-B-D-glucopyranoside (16), 5-hydroxyl-2-hydroxymethylpyridine (17), picein (18), 5-hydroxymethyl-furaldehyde (19),

4-hydroxyphenethylol-4-O-B-D-glucopyranoside  (12), pyridine-3,5-dicarboamide
and sessiline (20). Conclusion Compounds 1—20 are isolated from Calystegia sepium for the first time.
Key words: Calystegia sepium (L.) R. Br.; quercetin-3-O-B-D-glucopyranoside; kaempferol-3-O-B-D-glucopyranoside; rutin; picein;
5-hydroxymethyl-furaldehyde
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SRR STIR U PTAER, AN TR HAR A gy
AT T RGMIE, 5043 20 MEED, 40 %€
AFEEE (tyrosol, 1) Hit)7 25-3-0-B-D-NH i &5 b £
(quercetin-3-O-B-D-glucopyranoside, 2). ¥ 35255 -
7-O-B-ME i 7] &) BEEF (scutellarein-7-O-B-glucopyra-
noside, 3). L= 9 (kaempferol 3-O-B-D-gluco-
pyranoside, 4)+ 1125 }-3-0-F- A.¥EH (kaempferol-3-
O-galactoside , 5D Ll 2% Wy -3-O-B- il #2 XK
6) . AL H
(nicotiflorin, 7>« T (rutin, 8). JR# (uridine,
9), ‘BIEHETF (tachioside, 10). 2-H%IE-4-2-¥%
L HE)- 2K FE-1-O-B-D- T IR 6] % BE HF [2-methoxy-4-
(2'-hydroxyethyl)-phenyl-1-O-B-D-glucopyranoside ,
11]. 4-3 50K 20 W -4-0-B-D- W i 4 4 Bl (4-
hydroxyphenethylol-4-O-B-D- glucopyranoside, 12).
(13 ) . Wk omE -35- = W OME %
(pyridine-3,5-dicarboamide, 14). ¥ (skimmin,
15). RKHEE-B-D-Hi & % H (benzyl alcohol-B-D-
16 ) . 5- % JE -2- ¥ WY JE L g
(5-hydroxyl-2-hydroxymethylpyridine, 17). =iZH
(picein, 18). 5-# H M ( 5-hydroxymethyl-
furaldehyde, 19). sessiline (20). LA LFrELEY
BIRE RN ZE D o B4 3.
1 SR

Bruker AV 111 500 MHz B #ESEARAC i LA
B AL EERARD; HZEOIEER G EiK
GFasq B HEBTERERE (7 BiEFEL ) ); LC-6AD
P BB A (AR B A D MCL (HA=
Z%/NH]); Sephadex LH-20 (3E[E GE A#r]); Jighk
ARAC (R R FH T2 25 o A
il AR R D (g 4, HAh S R 2 prali

T FTBIAEZ M T 2015458 AR H HMEEAH
TR ERT L E e, &7 RARIRKEE TR
P58 ANEAERH T BIAE B MY T THiAE. Calystegia
sepium (L) RBR &¥L, FrA (Q-K201508001) 7K
T RAGRR 222 Re th 2 2 2 =
2 RRSSE

GEMHATBIAE 2P T 455 10 kg, 95% LBk
[FIEREL 3 UK, BEK 2 h, KL ORE, 52
B 853 go WK AEE. &7 BEIR 4.8 S 1B T B
by QR S 1 L i VA | PR S | R e s v
(150 g)+ SEAFREEAL (76 g)+ BEER 2B 2L BB AL
(52 @)« IETREARUERLL (224 g,

( kaempferol-3-O-B-robinobioside ,

polybotrin

glucopyranoside ,

B R 2 e REBUER AL 52 g, T R (0 il
(100~200 H)> #4708, KICRH Z&F k- H
¥ (100 :1.50:1.30:1.15:1.5:1.1:1.
0:1) RGFAFEGEM, #2015k A S I ER
SRR 7T MR (Fr. 1~7). Fr. 1 &R EERHE
Bt (S bE-F ) 485 & SephadexLH-20 %k
S (R, BEHEY 1 (15mg). Fr.3 {4
it MCIAE &GS (FHREE-/K) 1533 6 MfLsr (Fr. 3a~
3). Fr. 3c @it il &HAHS R A 2 (40 mg),
Fr. 3d 8 3 il % W AH i 15 B4 54 3 (22 mg) .
Fr. 4 20 A 3% C&5-F BE) . Sephadex LH-20
R (HEED. Heham (FED, B3EY 4
(220 mg). Fr. 5 @R CRU5-HEED 1 MCI
(HEE-K) gtk B3] 5 WS (Fr. Sa~5e), Fr.
Sa ik & AHE R EY) 5 (20 mg); Fr. 5d
) % HPLC 15 2454 6(18 mg).7(65 mg).
Fr. 6 il ODS. SephadexLH-20 jx & 4ifk, 7351k
A48 (394 mg).

WOE T B 50 18 7 N & = I 28 TR/K s R I 4K
LR R D101 (ZLEE-/KD) 5, 153 8 Nfr
(Fr. 1~8), Fr. 1 £ MCI f: a3 (HEE-/K) aifhfs
B 4 M35 (Fr. la~1d) . Fr. 1a %t Sephadex LH-20
CHED R A3 21664 9(35 mg). 10(12 mg),
Fr. 1¢c & Sephadex LH-20 Flfil| & ¥AH 7 B 15 206
Y11 (15 mg). 12 (15 mg). Fr. 2 F|H ODS 7 &
aifl, FF4hE HPLC AL &R 5, 33 E
Y13 (12mg). 14 (14 mg). 15 (5mg). Fr. 4 &
S RERSRE (1% 43 25 ) Sephadex LH-20 75354k &
Y16 (36 mg). Fr. 6 FIH MCI 4iifk, JFfilid i
WA, BELEY 17 (8 mg). 18 (20 mg).
Fr. 8 I F Ak e i 2 il & AE €15 o) g dlidhs, 1334k
AP19 (35mg). 20 (12mg).

3 SHExE

&Y 1. AR (PR, =S8k
A48 S S P ;. "H-NMR (500MHz, DMSO-dg) o
9.10 (1H, s, 4-OH), 6.94 (2H, d, J = 8.4 Hz, H-2', 6"),
6.62 (2H, d, J = 8.4 Hz, H-3', 5'), 4.53 (1H, s, 1-OH),
3.48 (2H, t, J= 7.3 Hz, H-1), 2.56 (2H, t, J= 7.3 Hz,
H-2); “C-NMR (125MHz, DMSO-d;) d: 155.5 (C-4"),
129.7 (C-2', 6'), 129.5 (C-1"), 114.9 (C-3', 5'), 62.6
(C-1), 38.3 (C-2). VA E¥d 5 ocikfis— s, #%
YA 1 AR .

&Y 2. EOME (PR, THIR-BER RN
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FHPE; "TH-NMR (500 MHz, DMSO-dq) d: 12.63 (1H, s,
OH-5), 7.57 (1H, m, H-2'), 7.57 (1H, m, H-5"), 6.84
(1H, d, J = 9.0 Hz, H-6"), 6.41 (1H, s, H-6), 6.18 (1H,
s, H-8), 5.46 (1H, d, J=7.1 Hz, H-1"); *C-NMR (125
MHz, DMSO-ds) 6: 177.6 (C-4), 164.4 (C-7), 161.4
(C-5), 156.5 (C-2), 156.3 (C-9), 148.6 (C-4), 145.0
(C-3"), 133.4 (C-3), 121.7 (C-6'), 121.3 (C-1), 116.3
(C-5"), 115.3 (C-2"), 104.0 (C-10), 101.0 (C-1"), 98.9
(C-6), 93.7 (C-8), 77.7 (C-5"), 76.6 (C-3"), 742
(C-2"), 70.0 (C-4"), 61.1 (C-6"). A% 5 Clkik
80, ME R A 2 S % -3-0-B-D-iL R
HIPEE o

&Y 3: HEmAR (FED, SHER-BEM RN
FHE: "TH-NMR (500 MHz, DMSO-d;) J: 12.57 (1H, s,
5-OH), 8.02 (2H, d, J = 8.9 Hz, H-2', 6'), 6.87 (2H, d,
J = 8.9 Hz, H-3', 5), 6.35 (1H, s, H-3), 6.13 (1H, s,
H-8), 5.44 (1H, d, J = 7.4 Hz, Glc-H-1"), 3.08~3.56
(6H, m, Glc-H); "“C-NMR (125 MHz, DMSO-dj) &
179.1 (C-4), 170.8 (C-2), 163.1 (C-4"), 162.0 (C-7),
158.5 (C-9), 157.9 (C-5), 135.1 (C-6), 132.8 (C-2', 6'),
122.9 (C-1"), 117.1 (C-3', 5'), 105.2 (C-10), 103.0
(C-3), 1012 (C-1"), 95.9 (C-8), 79.4 (C-3"), 78.4
(C-5"), 76.2 (C-2"), 71.9 (C-4"), 62.8 (C-6"). LA L3
o5 SCHkRE Y, WA 3 A
F-7-O-B-ML R Z E 1Y

&Y 4: FEORR (FED, HER-B0 M
BHPE: "TH-NMR (500 MHz, DMSO-dg) d: 12.62 (1H, s,
5-OH), 8.04 (2H, d, J = 8.9 Hz, H-2', 6'), 6.88 (2H, d,
J =89 Hz, H-3', 5), 6.43 (1H, d, J = 2.1 Hz, H-8),
6.21 (1H, d, J= 2.1 Hz, H-6), 5.45 (1H, d, J= 7.5 Hz,
Gle-H-1"), 2.90~3.57 (6H, m, Glc-H); "“C-NMR
(125 MHz, DMSO-de) d: 177.5 (C-4), 164.2 (C-7),
161.3 (C-5), 160.0 (C-4'), 156.4 (C-8a), 156.3 (C-2),
133.2 (C-3), 130.9 (C-2', 6'), 120.9 (C-1'), 115.2 (C-3’,
5'), 104.1 (C-4a), 100.9 (C-1"), 98.7 (C-6), 93.7 (C-8),
77.5 (C-3"), 76.45 (C-5"), 74.3 (C-2"), 69.9 (C-4"),
60.9 (C-6"). LA F¥d 5 SCiikifi— 5", dEi
B4 R DY .

&Y 5. WK (FED, THER-BE0 RN
FHE: "TH-NMR (500 MHz, DMSO-d;) J: 12.60 (1H, s,
5-OH), 8.06 (2H, d, J = 8.8 Hz, H-2', 6'), 6.86 (2H, d,
J = 8.8 Hz, H-3', 5'), 6.40 (1H, d, J = 2.0 Hz, H-8),
6.18 (1H, d, J = 1.9 Hz, H-6), 5.39 (1H, dd, J = 7.5,

1.8 Hz, Gle-H-1"); *C-NMR (125 MHz, DMSO-dj) 6
177.5 (C-4), 165.0 (C-7), 161.3 (C-5), 160.0 (C-4"),
156.5 (C-2), 156.3 (C-9), 133.2 (C-3), 131.0 (C-2, 6),
120.9 (C-1"), 115.1 (C-3', 5'), 103.7 (C-10), 101.8
(C-1"), 99.0 (C-6), 93.8 (C-8), 75.8 (C-5"), 73.2
(C-3"), 71.3 (C-2"), 67.9 (C-4"), 60.2 (C-6"). LA %f
o5 cmkiiE — 2, WS ELAEY 5 NiLZE-
3-0-FHMEH

EW 6: FEORAK (FED, HER-BEK XN
FA M "TH-NMR (500 MHz, DMSO-dq) d: 12.57 (1H, s,
5-OH), 10.13 (1H, s, 4'-OH), 8.05 (2H, d, J = 8.7 Hz,
H-2', 6'), 6.86 (2H, d, J = 8.7 Hz, H-3', 5'), 6.42 (1H,
d, J=2.0 Hz, H-8), 6.19 (1H, d, J = 2.0 Hz, H-6), 5.31
(1H, d, J = 7.7 Hz, H-1"), 439 (1H, s, H-1""), 1.05
(3H, d, J = 6.1 Hz, H-6"); “"C-NMR (125 MHz,
DMSO-ds) 0: 177.5 (C-4), 164.6 (C-7), 161.2 (C-5),
160.0 (C-4"), 156.6 (C-9), 156.5 (C-2), 133.3 (C-3),
131.0 (C-2, 6'), 120.9 (C-1"), 115.1 (C-3', 5'), 103.9
(C-10), 98.9 (C-6), 93.8 (C-8), Gal: 102.1 (C-1), 73.6
(C-3), 73.0 (C-5), 71.2 (C-2), 68.3 (C-4), 65.4 (C-6),
Rha: 100.1 (C-1), 72.0 (C-4), 70.7 (C-3), 70.5
(C-2), 68.1 (C-5), 18.0 (C-6""). LI %k 5 ik
i — 2, M E Y 6 N2 3-0-p-HilE
BT o

WEY 7 EOBMAK (FED, THIR-B0h R
FH % "TH-NMR (500 MHz, DMSO-dq) d: 12.56 (1H, s,
5-OH), 10.16 (1H, s, 4-OH), 7.98 (2H, d, J = 8.9 Hz,
H-2', 6'), 6.87 (2H, d, J = 8.9 Hz, H-3', 5'), 6.41 (1H,
d, J=2.1 Hz, H-8), 6.20 (1H, d, J = 2.0 Hz, H-6), 5.35
(1H, d, J = 4.5 Hz, Glc-H-1), 437 (1H, d, J = 1.6 Hz,
Rha-H-1), 3.06 ~3.68 (10H, m, Glc-H-2 ~ H-6,
Rha-H-2~H-5), 0.96 (3H, d, J = 6.1 Hz, Rha-H-6);
BC-NMR (125 MHz, DMSO-dq) d: 179.6 (C-4), 166.2
(C-7), 163.2 (C-5), 161.9 (C-4'), 158.8 (C-9), 158.5
(C-2), 1352 (C-3), 132.9 (C-2', 6"), 122.9 (C-1"),
117.1 (C-3', 5'), 106.0 (C-10), 103.3 (C-1"), 102.7
(C-1""), 100.37 (C-6), 95.7 (C-8), 78.3 (C-3"), 77.7
(C-5"), 76.2 (C-2"), 73.8 (C-4""), 72.6 (C-2"""), 72.3
(C-3""), 71.9 (C-4"), 70.2 (C-5""), 68.9 (C-6"), 19.7
(C-6""). VA - 3d 5 ocikdion — 8, s eis
W7 R

&Y 8: AN (HED, THIR-BEK N
FH:: "TH-NMR (500 MHz, DMSO-dq) J: 12.56 (1H, s,
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5-OH), 10.79 (1H, s, 7-OH), 9.63 (1H, s, 3'-OH), 9.14
(1H, s, 4-OH), 7.50 (2H, m, H-2', 6"), 6.80 (H, d, J =
8.2 Hz, H-5"), 6.34 (1H, d, J = 2.0 Hz, H-8), 6.15 (1H,
d, J = 2.1 Hz, H-6), 5.30 (1H, d, J = 7.3 Hz, H-1"),
524 (1H, d, J = 3.9 Hz, 2"-OH), 4.47 (1H, s, H-1""),
0.99 (3H, d, J= 6.2 Hz, H-6""); C-NMR (125 MHz,
DMSO-de) d: 177.3 (C-4), 164.0 (C-7), 161.2 (C-5),
156.6 (C-2), 156.4 (C-9), 148.4 (C-4'), 144.7 (C-3"),
133.3 (C-3), 121.6 (C-1), 121.2 (C-6"), 116.2 (C-5'),
1152 (C-2), 104.0 (C-10), 101.2 (C-1"), 100.7
(C-1"), 98.6 (C-6), 93.6 (C-8), 76.4 (C-3"), 75.9
(C-5"), 74.1 (C-2"), 71.8 (C-4""), 70.5 (C-3""), 70.4
(C-2"), 70.0 (C-4"), 68.2 (C-5""), 67.0 (C-5"), 17.7
(C-6"). VL -3 5 ocmrdios — 5™, s Eid
Y8 NPT,

WA 9: AR ARCHED; 'H-NMR (500 MHz,
DMSO-dg) d: 11.25 (1H, s, -NH), 7.84 (1H, d, J = 8.1
Hz, H-6), 5.73 (1H, d, J = 5.4 Hz, H-1"), 5.61 (1H, d,
J = 8.1 Hz, H-5), 3.17~3.98 (6H, m, sugar-H);
BC-NMR (125 MHz, DMSO-dq) J: 163.4 (C-4), 150.9
(C-2), 140.9 (C-6), 101.9 (C-5), 87.9 (C-1'), 85.0
(C-4"), 73.7 (C-3"), 70.1 (C-2"), 61.0 (C-5"). LA %
kg —s, s a 9 NRT .

WEW10: AETEERA (FEE; 'H-NMR
(500 MHz, DMSO-dq) &: 8.53 (1H, s, -OH), 6.68 (1H,
d, J=2.7 Hz, H-3), 6.64 (1H, d, J = 8.7 Hz, H-6), 6.45
(1H, dd, J = 8.6, 2.7 Hz, H-5), 4.66 (1H, d, J = 7.6 Hz,
H-1'), 3.72 (3H, s, 2-OMe), 3.69 (2H, m, H-6"), 3.22~
344 (4H, m, H-2'~5; “C-NMR (125 MHz,
DMSO-de) d: 150.7 (C-4), 147.8 (C-2), 141.3 (C-1),
115.2 (C-6), 107.9 (C-5), 102.5 (C-3), 101.7 (C-1"),
77.1 (C-5'), 76.7 (C-3"), 73.3 (C-2"), 70.0 (C-4'), 60.9
(C-6"), 55.5 (2-OMe). DA L-#¥s 5 scmkafig —='Y,
W% AL E 4 10 N tachioside.

&Y 1. Lkt s (FEE; 'H-NMR (500
MHz, DMSO-ds) 6: 6.93 (1H, d, J = 8.3 Hz, H-6),
6.79 (1H, d, J = 2.0 Hz, H-3), 6.65 (1H, dd, J = 8.2,
2.0 Hz, H-5), 4.79 (1H, d, J = 7.1 Hz, Glc-H-1"), 3.70
(3H, s, OCH3), 3.53 (2H, td, J = 7.0, 4.1 Hz, H-2");
PC-NMR (125 MHz, DMSO-dq) J: 148.7 (C-2), 144.8
(C-1), 133.3 (C-4), 120.7 (C-5), 115.4 (C-6), 113.5
(C-3), 100.3 (C-1"), 77.0 (C-3"), 76.8 (C-5"), 73.2
(C-2"), 69.7 (C-4"), 62.3 (C-2'), 60.7 (C-6"), 55.6

(-OCH3), 38.6 (C-1"). LA F%cdE 5 ScibkdiaE — '™,
W EEY) 11 9 2-H A8 BE-4-(2"- 52 £ 55)-2K ) - 1-
O-B-D- ML IR ] 7 B

& 12: JoEErs (HEE, Molish < BFH
#; "TH-NMR (500 MHz, DMSO-ds) 6: 7.08 (2H, d, J =
8.6 Hz, H-2, 6), 6.89 (2H, d, J = 8.5 Hz, H-3, 5), 4.75
(1H, d, J = 7.5 Hz, Glc-H-1"), 3.64 (1H, m, H-6"),
3.51 (2H, td, J = 7.2, 5.2 Hz, H-a), 3.41 (1H, dt, J =
11.9, 6.0 Hz, H-6"), 2.62 (2H, t, J = 7.2 Hz, H-p):
BC-NMR (125 MHz, DMSO-dq) J: 155.8 (C-4), 132.8
(C-1), 130.0 (C-2, 6), 116.1 (C-3, 5), 100.6 (C-1"),
77.0 (C-5"), 76.7 (C-3"), 73.3 (C-2'), 69.8 (C-4"), 62.4
(C-0), 60.7 (C-6"), 38.2 (C-B). LA EHE 5 kIR iE
— B W e A S 12 9 4-5R I 25 -4-0-B-D-
L e ] 26 W

WA 13: EEmiRkY; 'TH-NMR (500 MHz,
DMSO-dg) 6: 7.85 (1H, d, J = 8.1 Hz, H-4"), 5.74 (1H,
d, J = 5.5 Hz, H-2), 5.60 (1H, d, J = 8.0 Hz, H-5),
3.98 (1H, g, J= 5.2 Hz, H-3), 3.92 (1H, q, J = 4.5 Hz,
H-4), 3.80 (1H, t, J = 3.5 Hz, H-5), 3.58 (1H, m,
H-6a), 3.50 (1H, m, H-6b); "“C-NMR (125 MHz,
DMSO-dg) J: 163.1 (C-2"), 150.7 (C-3"), 140.7 (C-4),
101.1 (C-5"), 87.7 (C-2), 84.8 (C-5), 73.5 (C-3), 69.9
(C-4), 60.8 (C-6). LA F¥¥fs 5 cipdhig—a, #%
Y2 LA W 13 4 polybotrin.

WE 14: AEE (FED; 'HNMR (500
MHz, DMSO-d) &: 9.08 (2H, d, J = 2.1 Hz, H-2, 6),
8.60 (1H, d, J = 2.0 Hz, H-4), 8.22 (2H, s, NH,), 7.66
(2H, s, NH,); "C-NMR (125 MHz, DMSO-dq) 6
166.0 (C=0), 150.7 (C-3, 5), 134.4 (C-4), 129.5 (C-2,
6)o LL ¥l 5 S clkafiE — 5, s et A
14 HynknE-3,5-— I EERL .

WE 15 AR (FED; 'H-NMR (500
MHz, DMSO-dg) d: 8.01 (1H, d, J = 9.5 Hz, H-4),
7.65 (1H, d, J = 8.6 Hz, H-5), 7.02 (2H, m, H-6, 8),
6.33 (1H, d, J=9.5 Hz, H-3), 5.41 (1H, d, J= 4.8 Hz,
-OH), 5.16 (1H, d, J = 4.5 Hz, -OH), 5.04 (1H, d, J =
5.3 Hz, -OH), 5.03 (1H, d, J= 7.2 Hz, H-1"), 4.61 (1H,
d, J = 5.6 Hz, -OH), 3.16~3.70 (6H, m, H-2'~6');
BC-NMR (125 MHz, DMSO-dq) &: 160.2 (C-2), 160.2
(C-7), 155.0 (C-8a), 144.2 (C-4), 129.4 (C-5), 113.6
(C-6), 113.3 (C-3), 113.1 (C-4a), 103.2 (C-8), 100.0
(C-1), 77.1 (C-3"), 76.5 (C-5"), 73.1 (C-2'), 69.6 (C-4"),
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60.7 (C-6"). A%t 5 scmirdiiE — 2, d% et
GV 15 AR

WEW 16: AtHA (FE; 'HNMR (500
MHz, DMSO-dg) &: 7.28~7.39 (5H, m, Ar-H), 5.13
(1H, t, J = 3.6 Hz, -OH), 4.95 (2H, dt, J = 21.0, 4.0
Hz, -OH), 4.83 (1H, d, J = 12.2 Hz, H-7), 4.58 (1H, d,
J = 12.4 Hz, H-7), 4.55 (1H, d, J = 5.6 Hz, 6-OH),
424 (1H, d, J = 7.8 Hz, H-1); "C-NMR (125 MHz,
DMSO-dg) d: 138.1 (C-5), 128.2 (C-3, 7), 127.6 (C-4,
6), 127.4 (C-2), 102.1 (C-1"), 77.0 (C-5"), 76.8 (C-3"),
73.6 (C-2"), 70.2 (C-1), 69.5 (C-4'), 61.2 (C-6"). LA
Mol 5 scmrioE — 5", M AY 16 A
WE-B-D-"8] & HEE

W& 17: FEHIRY); 'H-NMR (500 MHz,
DMSO-dg) 6: 8.00 (1H, d, J = 2.8 Hz, H-2), 7.23 (1H,
d, J = 8.4 Hz, H-5), 7.13 (1H, dd, J = 8.4, 2.8 Hz,
H-4), 442 (2H, s, H-7); “C-NMR (125 MHz,
DMSO-d) d: 152.5 (C-3), 152.2 (C-6), 136.6 (C-2),
122.9 (C-5), 121.4 (C-4), 64.1 (C-7). VA %4 5
BRI E — 3, M A 17 N 525
R LI BE o

& 18 Atk R (FED; 'H-NMR (500
MHz, DMSO-dg) 6: 7.92 (2H, d, J = 8.9 Hz, H-2, 6),
7.11 2H, d, J= 8.9 Hz, H-3, 5), 5.01 (1H, d, J= 7.2
Hz, H-1"), 3.18~3.69 (5H, m, Glc-H), 2.52 (3H, s,
H-8); "“C-NMR (125 MHz, DMSO-ds) d: 196.5
(C-7), 161.01 (C-4), 130.8 (C-1), 130.3 (C-2, 6),
115.9 (C-3, 5), 99.8 (C-1'), 77.1 (C-3"), 76.5 (C-5"),
73.2 (C-2), 69.6 (C-4"), 60.6 (C-6"), 26.5 (C-8). Ll
%l ok E -3, WS e A 18 A
EAf.

&Y 19: FEE IR A; "H-NMR (500
MHz, DMSO-ds) 6: 9.54 (1H, s, -CHO), 7.49 (1H,
d, J = 3.5 Hz, H-3), 6.60 (1H, d, J = 3.4 Hz, H-4),
451 (2H, d, J=5.9 Hz, -CHy-);: "“C-NMR (125
MHz, DMSO-de) d: 180.0 (-CHO), 164.2 (C-5),
153.7 (C-2), 126.4 (C-3), 111.7 (C-4), 57.9
(-CH,OH). VL %4 5 ek s — 5, %
SE AW 19 N 5-558 LR ES

A 20: ABAR (FED; "H-NMR (500
MHz, DMSO-dg) 6: 9.53 (1H, s, CHO), 8.75 (1H, s,
H-1'), 7.47 (1H, d, J = 3.5 Hz, H-3), 6.69 (1H, d, J =
3.5 Hz, H-4), 4.97 (1H, m, H-5'), 4.54 (1H, d, J = 13.2

Hz, H-5a), 4.45 (1H, d, J = 13.2 Hz, H-5a), 2.21 (2H,

m, H-4"), 2.00 (1H, m, H-3'a), 1.86 (1H, m, H-3'b);

BC-NMR (125 MHz, DMSO-ds) 6: 178.3 (CHO),

177.6 (C-2"), 157.7 (C-5), 152.4 (C-2), 123.9 (C-3),

111.8 (C-4), 85.2 (C-5"), 60.3 (C-5a), 27.9 (C-4") 27.5

(C-3" VA E¥ds 5 ekl — 50, s w59

20 A sessiline.
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