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Chemical constituents in ethyl acetate extract from Physalis alkekengi var. franchetii

ZHANG Nan, CHU Xiao-qin, JIANG Jian-qin
Department of Natural Medicinal Chemistry, China Pharmaceutical University, Nanjing 211198, China

Abstract: Objective To investigate the chemical constituents in the ethyl acetate extract from Physalis alkekengi var. franchetii.
Methods
structures were elucidated on the basis of physicochemical properties and spectral data. Results These compounds were identified as
4,7-didehydroneophysalin B (1), 4-methoxy kaemferol (2), physalin O (3), 25,27-dihydro-4,7-didehydro-7-deoxyneophysalin A (4),
physalin G (5), p-couramic acid (6), physalin E (7), 4,7-didehydrophysalin B (8), physalin D (9), 6,6',7,7"-tetrahydroxy-5,5'-

bicoumarin (10), and luteolin-7-O-a-D-glueopyranosid (11). Conclusion Compounds 10 and 11 are isolated from the plants in

The chemical constituents were isolated by silica gel, Sephadex LH-20, and ODS column chromatographies. Their

family Solanaceae for the first time. Compound 6 is firstly reported from the plants of Physalis L., and compounds 2 and 8 are obtained
from this species for the first time.

Key words: Physalis alkekengi L. var. franchetii (Mast.) Makino; 4,7-didehydrophysalin B; 4'-methoxy kaemferol; p-couramic acid;
6,6',7,7"-tetrahydroxy-5,5"-bicoumarin; luteolin-7-O-a-D-glueopyranoside
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(physalin D, 9); 2 DMHIRIK SRR 4,7- AW
IRH 5 % B (4,7-didehydroneophysalin B, 1)+ 25,27-
TEHAT- A -T- AR KR A (25,27-
dihydro-4,7-didehydro-7-deoxyneophysalin A, 4); 2
AN 4-FEIE L4 (4'-methoxy kaemferol,
2). KFREZE-7-0-0-D-% %8+ (luteolin-7-O-a-D-
glueopyranosid, 11); 1 MRAFRZEIK: 6,6,7,7-M
B 55 WA E (6,67, 7' -tetrahydroxy-5,5"-
bicoumarin, 10); 1 NARNZEZE: X H R (p-couramic
acid, 6). v, LEW 100 11 4 R MR 2>
BE], AW 6 A E IR E T B2,
B 2. 8 I IRMNZHY 4y B4 E
1 XEE5HH

Bruker AV-300 BUAZHEILHRAN (45H Bruker 2
A]): Agilent 1100 Series LC/MSD Trap i (3£
Agilent A7), FEORERER (G SIRFELT) );
HZEIERER GFysq CHHE L THFFUHT); Sephadex
LH-20 (Z[H Pharmacia A #]); ODS RAHMEL CK
FAL 2R =) ISR T R A FD TR A
HiE o4l

HRXT LM 2013 4F 9 HIW TR /RIEZM T,
FEFIGRIETRRIX, G [ 2R 2E R 22 E T =
Z IR P2 Y 2 MK 98 Physalis alkekengi L. var.
franchetii (Mast.) Makino [T 5752, SEiEARA
(No. 20130928) {RAF T E 2B 27 AR 242
=
2 RESESE

BT TR 2 6 kg, BITE, 85% 2% ik
[IRERE 3 YK, BRK 2 h, S IFRBOR, RIS
TERERR o 28 IR TR AR i A0 K FH A e g T TR 2
IETRESAEH 4 K, RIS SR E . BEIR
LWRAAL (200 g) SREAEM 2 &, E - E
(100 : 0—0 : 100O¥E4F 2] 6 B NE-1~NE-6.
NE-1 £ il A% (200~300 H D, A7 I - R
LW (20 1) YEli, T4 ODS FEfhil, HIEE-/KE
FEVER ISR & 1 (15 mg) . NE-2 L fi e (i,
FA HTE-BE IR 28 (40 111 2) Peifa3) 4 M
4> NE-2-1~NE-2-4.,NE-2-2 45 i HIEA 2L &Y
3 (800 mg). REEZRERAT: /385, LAS-A (7 :
1) Yeld, EmEgEREHEY 2 (100 mg). BHEZE
Sephadex LH-20 4fifk,, S{i-HEE (11 1) /E R8N
#), H53AEY 4 (56 mg) 15 (30 mg). NE-3
SR By, S-HEE (40 01101 DD

VERiA3 3] 3 AN 4> NE-3-1~NE-3-3.NE-3-2 £ kEKE
FEAy B alith, AhE-FEER 408 (1 2 1D A Ve,
4 E A RMEA Y 6(100 mg)AT 7(915 mg).
REV P AT B, ArahBE-BEe 0 (10 D 3k
oy s, FaE R EMLA Y 8 (46 mg). NE-4 £hiE
AT, SU5-HEE (20 0 110 & 1) YEl 515
F| 4 AN4H ) NE-4-1~NE-4-4.NE-4-2 £ 2 S WERAE
i, S RILVE-FFEE (20 0 110 0 1) FIA7 k-
S7-BER - (6081121 1) PR, H4EE
BEMED 9 (1.2 g). B4 Sephadex LH-20 (H
i) Ak SR A 10 (9 mg). NE-5 Sk hEfRh:
e, RA-FEE 9D D YR, EmgEREAEES
Y11 (21 mg).
3 HmEE

WEW 1 s CE-NED . HERH:
UV 365 nm K N BHEBRE, WE 5%k e - 7 F s ik
7 B (T, ESI-MS m/z: 531 [M+Na]™, 4> 70k
CosHr509o 'H-NMR (300 MHz, DMSO-d;) J: 5.86
(1H, d, J=9.6 Hz, H-2), 7.07 (1H, dd, J= 9.6, 6.1 Hz,
H-3), 6.05 (1H, d, J = 6.1 Hz, H-4), 6.38 (1H, d, J =
10.4 Hz, H-6), 6.15 (1H, dd, J = 10.4, 3.8 Hz, H-7),
3.06 (1H, m, H-8), 1.88 (1H, m, H-9), 2.50 (1H, m,
H-11a), 1.73 (1H, m, H-11B), 2.26 (2H, m, H-12),
6.63 (1H, s, 13-OH), 3.00 (1H, s, H-16), 1.15 (3H, s,
19-CH3), 1.65 (3H, s, 21-CH3), 4.59 (1H, d, J = 2.9
Hz, H-22), 2.08 (1H, dd, J = 12.8, 2.9 Hz, H-23a),
1.84 (1H, d, J = 12.8 Hz, H-23B), 2.96 (1H, d, J = 2.7
Hz, H-25), 4.25 (1H, d, J = 12.5 Hz, H-27), 4.02 (1H,
dd, J = 12.5, 2.7 Hz, H-27), 1.37 (3H, s, 28-CH3);
BC-NMR (75 MHz, DMSO-dj) &: 204.5 (C-1), 124.0
(C-2), 140.5 (C-3), 116.9 (C-4), 152.4 (C-5), 126.6
(C-6), 130.5 (C-7), 472 (C-8), 35.5 (C-9), 51.0
(C-10), 23.2 (C-11), 27.9 (C-12), 78.6 (C-13), 82.1
(C-14), 170.9 (C-15), 47.1 (C-16), 82.8 (C-17), 172.8
(C-18), 22.6 (C-19), 81.7 (C-20), 21.3 (C-21), 76.2
(C-22), 29.5 (C-23), 28.7 (C-24), 40.3 (C-25), 170.3
(C-26), 60.8 (C-27),29.3 (C-28). LA L%k 5 ki
B3, WEEEY 1 N 4,7- AR
#* B,

WEY 2. sed s (GER-NED . 2R
P EhR-EER NV FHTE, UV 365 nm 3 KR Bt
9, 18 = H A BRI B AR 4k 5 . ESI-MS m/z: 299
[M—H] , 2 T34 C6H206. 'H-NMR (300 MHz,



<1122 - 2x]

Chinese Traditional and Herbal Drugs 35 46 % %5 83 20154 4 A

DMSO-dg) &: 12.98 (1H, s, 5-OH), 7.58 (2H, dd, J =
9.6, 1.8 Hz, H-2', 6'), 6.94 (2H, dd, J = 9.6, 1.8 Hz,
H-3', 5", 6.51 (1H, d, J = 2.1 Hz, H-8), 6.20 (1H, d,
J=2.1Hz, H-6), 3.89 (3H, s, 4-OCH3): *C-NMR (75
MHz, DMSO-ds) &: 146.0 (C-2), 135.9 (C-3), 176.1
(C-4), 161.1 (C-5), 98.5 (C-6), 1642 (C-7), 93.4
(C-8), 156.0 (C-9), 103.2 (C-10), 122.4 (C-1'), 128.9
(C-2, 6, 1602 (C-4), 1142 (C-3', 5", 56.1
(4-OCHs). DA -%d 5 5cmkaiis — 30, W e
B2 h 4RI A .

B 3: Ak G . 2K UV 365
nm AR BB, W SRR - A R )
. ESI-MS m/z: 551 [M+Na]', 2 TR N
CasH3,010. 'H-NMR (300 MHz, DMSO-dg) 6: 5.85
(1H, d, J = 9.9 Hz, H-2), 6: 6.96 (1H, dd, J = 9.9, 4.5
Hz, H-3), 3.23 (1H, d, J = 22.1 Hz, H-4B), 2.92 (1H,
dd, J = 22.1, 4.5 Hz, H-4a), 5.73 (1H, d, J = 6.6 Hz,
H-6), 5.04 (1H, d, J = 3.6 Hz, 7-OH), 4.53 (1H, d, J =
3.6 Hz, H-7), 3.02 (1H, d, J = 11.6 Hz, H-8), 1.89 (1H,
d, J = 11.6 Hz, H-9), 2.09 (1H, m, H-11a), 1.55 (1H,
m, H-11B), 2.20 (2H, m, H-12), 6.84 (1H, s, 14-OH),
6.59 (1H, s, 13-OH), 2.96 (1H, s, H-16), 1.03 (3H, s,
19-CHs), 1.69 (3H, s, 21-CH3), 5.03 (1H, m, H-22),
2.04 (1H, d, J = 15.5 Hz, H-23a), 1.75 (IH, brd, J =
15.5 Hz, H-23p), 3.0 (1H, m, H-25), 1.15 3H, d, J =
7.5 Hz, 27-CH3), 1.29 (3H, m, 28-CH3); “C-NMR (75
MHz, DMSO-ds) &: 202.6 (C-1), 127.5 (C-2), 146.7
(C-3), 32.5 (C-4), 140.1 (C-5), 127.3 (C-6), 69.5
(C-7), 47.5 (C-8), 30.3 (C-9), 54.3 (C-10), 23.9
(C-11), 28.9 (C-12), 78.7 (C-13), 101.5 (C-14), 215.8
(C-15), 53.3 (C-16), 83.1 (C-17), 172.9 (C-18), 14.7
(C-19), 81.8 (C-20), 21.5 (C-21), 76.4 (C-22), 29.5
(C-23), 34.5 (C-24), 40.2 (C-25), 172.3 (C-26), 19.7
(C-27), 25.3 (C-28). LA F¥dhs 5 ek —a™,
W EAY) 3 MR E O,

WA 4: FOE CRERD . 32K 1H: UV 365
nm PN BIEBE, B S%UAT AR 7 B i 1) b
0. ESI-MS m/z: 511 [M+H]", 23 738 CosH30000
'H-NMR (300 MHz, DMSO-dg) J: 5.88 (1H, d, J=9.6
Hz, H-2), 7.11 (1H, dd, J = 9.6, 6.2 Hz, H-3), 6.11
(1H, d, J = 6.2 Hz, H-4), 6.40 (1H, d, J = 10.1 Hz,
H-6), 6.15 (1H, dd, J = 10.1, 5.7 Hz, H-7), 2.93 (1H,
d, J = 5.7 Hz, H-8), 1.56 (1H, m, H-9), 2.58 (1H, m,

H-110), 1.50 (1H, m, H-11pB), 2.49 (2H, m, 12-CH,),
6.46 (1H, s, 13-OH), 6.15 (1H, s, 14-OH), 2.98 (1H, s,
H-16), 1.13 (3H, s, 19-CHs), 1.61 (3H, s, 21-CHj),
4.43 (1H, d, J = 2.8 Hz, H-22), 2.35 (1H, dd, J = 15.1,
2.8 Hz, H-23a), 2.08 (1H, dd, J = 15.1, 4.0 Hz,
H-23p), 2.92 (1H, d, J = 4.5 Hz, H-25), 1.16 (3H, s,
27-CHs), 1.24 (3H, s, 28-CH3); “C-NMR (75 MHz,
DMSO-dg) d: 207.7 (C-1), 123.5 (C-2), 140.8 (C-3),
116.6 (C-4), 152.8 (C-5), 128.9 (C-6), 131.2 (C-7),
47.8 (C-8), 34.1 (C-9), 51.0 (C-10), 24.5 (C-11), 28.6
(C-12), 78.8 (C-13), 82.6 (C-14), 174.3 (C-15), 55.7
(C-16), 84.0 (C-17), 174.8 (C-18), 26.4 (C-19), 80.8
(C-20), 21.6 (C-21), 75.3 (C-22), 28.4 (C-23), 34.6
(C-24), 38.9 (C-25), 172.6 (C-26), 16.6 (C-27), 27.7
(C-28). DA F%ds 5 scmkafis —37, s tb s
4 2527- 5 -4,7- A -T-EEFIRK R A

WA S: W EE T CNED . 2R UV
365 nm AN BIEHE, 1% SYu iR - A A 2
W, ESI-MS m/z: 525 [M—H] , 2 TR N
CasH30010. 'H-NMR (300 MHz, DMSO-d) &: 5.93
(1H, d, J = 9.6 Hz, H-2), 7.05 (1H, dd, J = 9.6, 5.8 Hz,
H-3), 6.16 (1H, d, J = 5.8 Hz, H-4), 5.13 (1H, d, J =
2.2 Hz, 6-OH), 4.48 (1H, dd, J = 2.2, 2.0 Hz, H-6),
2.27 (1H, d, J = 13.8 Hz, H-7a), 1.29 (1H, dd, J =
13.8, 2.0 Hz, H-7p), 2.68 (1H, m, H-8), 2.08 (1H, m,
H-9), 2.53 (1H, m, H-11a), 0.96 (1H, m, H-11B), 2.26
(1H, d, J = 12.6 Hz, H-120), 1.39 (1H, d, J = 12.6 Hz,
H-12p), 6.43 (1H, s, 13-OH), 2.84 (1H, s, H-16), 1.20
(3H, s, 19-CH3), 1.73 (3H, s, 21-CHy), 4.53 (1H, m,
H-22), 2.08 (2H, m, H-23), 2.88 (1H, d, J = 4.4 Hz,
H-25), 426 (1H, dd, J = 13.5, 4.4 Hz, H-27), 3.60
(1H, d, J = 13.5 Hz, H-27), 1.16 (3H, s, 28-CH3);
BC-NMR (75 MHz, DMSO-dg) d: 204.8 (C-1), 125.6
(C-2), 140.1 (C-3), 116.5 (C-4), 148.0 (C-5), 72.0
(C-6), 34.1 (C-7), 34.2 (C-8), 31.0 (C-9), 53.6 (C-10),
18.3 (C-11), 25.3 (C-12), 78.1 (C-13), 106.3 (C-14),
209.5 (C-15), 53.8 (C-16), 81.0 (C-17), 171.8 (C-18),
16.9 (C-19), 80.3 (C-20), 21.5 (C-21), 76.5 (C-22),
31.3 (C-23), 30.4 (C-24), 49.2 (C-25), 167.5 (C-26), 60.7
(C-27), 24.4 (C-28), A3t 5 3cikipiE —5", %
Y B 5 AIRK T E Go

EY 6: kR (BR LR . ESI-MS m/z:
163 [M—H] , 4> 728 CoHs03. 'H-NMR (300 MHz,
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DMSO-de) d: 7.52 (2H, d, J = 8.5 Hz, H-2, 6), 6.75
(2H, d, J = 8.5 Hz, H-3, 5), 7.51 (1H, d, J = 15.8 Hz,
H-7), 6.29 (1H, d, J = 15.8 Hz, H-8), 12.20 (1H, s,
9-COOH), 9.95 (1H, s, 4-OH): "C-NMR (75 MHz,
DMSO-dg) 6: 125.3 (C-1), 130.0 (C-2, 6), 115.7 (C-3,
5), 159.6 (C-4), 144.1 (C-7), 115.3 (C-8), 167.9 (C-9).
DA_E$eds 5 scikapoE — 8, s et S 6 xt
TR

WG 7 BEE S (R . 3 ZRHR: UV 365
nm AN EIEBE, W S%uRA R - A SR ) 2
. ESI-MS m/z: 562 [M+NH,", 7 73N
C2sH3,011. 'H-NMR (300 MHz, DMSO-d;) d: 5.71
(1H, d, J=10.4, H-2), 6.64 (1H, d, J = 10.4 Hz, H-3),
3.11 (1H, d, J = 11.9 Hz, H-4B), 1.98 (1H, d, J = 11.9
Hz, H-4a), 425 (1H, s, 5-OH), 4.92 (1H, d, J = 4.1
Hz, 7-OH), 3.47 (1H, m, H-7), 3.22 (1H, m, H-8), 0.94
(1H, m, H-11p), 5.82 (1H, s, 13-OH), 2.77 (1H, s,
H-16), 1.10 (3H, s, 19-CH;), 1.80 (3H, s, 21-CH3),
4.57 (1H, m, H-22), 2.11 (1H, d, J = 18.1 Hz, H-23a),
1.94 (1H, d, J = 18.1 Hz, H-23B), 2.89 (1H, d, J = 3.9
Hz, H-25), 4.22 (1H, d, J = 12.7 Hz, H-27), 3.59 (1H,
d, J=12.7 Hz, H-27), 1.16 (3H, s, 28-CH3); *C-NMR
(75 MHz, DMSO-dg) 6: 204.8 (C-1), 128.0 (C-2),
142.9 (C-3), 35.9 (C-4), 77.7 (C-5), 27.6 (C-6), 76.3
(C-7), 39.6 (C-8), 29.9 (C-9), 53.4 (C-10), 20.4
(C-11), 26.6 (C-12), 78.7 (C-13), 108.4 (C-14), 210.0
(C-15), 55.0 (C-16), 81.0 (C-17), 172.9 (C-18), 14.3
(C-19), 81.6 (C-20), 25.8 (C-21), 76.4 (C-22), 31.3
(C-23), 30.5 (C-24), 49.4 (C-25), 167.9 (C-26), 61.5
(C-27), 21.6 (C-28). LL_b-%di 5 Sciki i —=,
s B T NIRRT E Eo

WAEY) 8: Tk K (HED . #ERE: UV 365
nm KN EETBE, WE SO - A I 7 R o
6, . HR-ESI-MS m/z: 509 [M+H]", 2> TR N
CosH2509. 'H-NMR (300 MHz, DMSO-d;) &: 5.87
(1H, d, J = 10.1 Hz, H-2), 7.05 (1H, dd, J = 10.1, 6.1
Hz, H-3), 6.06 (1H, d, J = 6.1 Hz, H-4), 6.18 (1H, d,
J = 9.8 Hz, H-6), 6.35 (1H, d, J = 9.8 Hz, H-7), 2.89
(1H, d, J = 15.3 Hz, H-8), 3.24 (1H, d, J = 15.3 Hz,
H-9), 2.14 (1H, d, J = 14.3 Hz, H-11a), 1.23 (1H, d,
J =143 Hz, H-11B), 2.83 (1H, m, H-12a), 1.78 (1H,
m, H-12p), 6.52 (1H, s, 13-OH), 2.27 (1H, s, H-16),
1.13 (3H, s, 19-CH3), 1.72 (3H, s, 21-CHs), 4.57 (1H,

m, H-22), 2.08 (1H, m, H-23a), 2.07 (1H, m, H-23p),
2.73 (1H, d, J = 6.0 Hz, H-25), 4.34 (1H, dd, J = 13.0,
6.0 Hz, H-27), 3.69 (1H, dd, J = 13.0, 1.5 Hz, H-27),
1.34 (3H, s, 28-CH3): "“C-NMR (75 MHz, DMSO-dj)
5:205.2 (C-1), 125.0 (C-2), 139.6 (C-3), 118.3 (C-4),
152.9 (C-5), 128.8 (C-6), 128.9 (C-7), 49.4 (C-8), 33.8
(C-9), 50.6 (C-10), 21.4 (C-11), 25.2 (C-12), 78.5
(C-13), 105.5 (C-14), 208.7 (C-15), 53.3 (C-16), 81.1
(C-17), 171.2 (C-18), 18.7 (C-19), 80.3 (C-20), 21.7
(C-21), 76.4 (C-22), 31.2 (C-23), 30.5 (C-24), 49.2
(C-25), 167.1 (C-26), 61.1 (C-27), 24.3 (C-28). LI L
$ot 5 scmkaoE — 80, S E e 8 4,7-—
AR v 5% B

A 9: kR (AR o #2451H: UV 365
nm KN EEEEE, W S%IRETR- A R
. ESI-MS m/z: 562 [M+NHs] ", 2 TR H
CosH3,011. '"H-NMR (300 MHz, DMSO-dg) 6: 5.60
(1H, d, J = 10.0 Hz, H-2), 6.62 (1H, dd, J = 10.0, 5.0
Hz, H-3), 3.11 (1H, brd, J = 20.0 Hz, H-4p), 1.98 (1H,
d, J=20.0 Hz, H-4a), 3.49 (1H, m, H-6), 4.81 (1H, d,
J = 4.0 Hz, 6-OH), 2.20 (1H, m, H-8), 3.11 (1H, m,
H-9), 2.14 (1H, m, H-11a), 0.95 (1H, m, H-11B), 2.11
(IH, m, H-120), 1.45 (1H, dd, J = 16.0, 10.0 Hz,
H-12p), 5.76 (1H, s, 13-OH), 2.77 (1H, s, H-16), 1.10
(3H, s, 19-CH;), 1.80 (3H, s, 21-CHj3), 4.56 (1H, dd,
J=3.0, 2.0 Hz, H-22), 2.10 (1H, dd, J = 14.0, 4.0 Hz,
H-23a), 1.93 (1H, brd, J = 14.0 Hz, H-23p), 2.86 (1H,
d, J = 3.5 Hz, H-25), 4.32 (1H, dd, J = 13.0, 3.5 Hz,
H-27), 3.58 (1H, d, J = 13.0 Hz, H-27), 1.16 (3H, s,
28-CH;); "“C-NMR (75 MHz, DMSO-dg) J: 204.4
(C-1), 127.2 (C-2), 142.8 (C-3), 35.2 (C-4), 76.3
(C-5), 72.4 (C-6), 26.6 (C-7), 38.7 (C-8), 23.3 (C-9),
53.4 (C-10), 24.7 (C-11), 25.8 (C-12), 79.0 (C-13),
106.8 (C-14), 209.8 (C-15), 54.0 (C-16), 80.4 (C-17),
171.7 (C-18), 13.3 (C-19), 80.6 (C-20), 21.6 (C-21),
76.4 (C-22), 31.3 (C-23), 29.9 (C-24), 49.4 (C-25),
167.2 (C-26), 60.5 (C-27), 24.4 (C-28). LA %l 5 ¢
kR IE S, WA 9 MR & D.

AW 10: R OET (FED. #EERAHR:
UV 365 nm P F 22 iE 9806, 8 =& b8k
g, ESI-MS m/z: 353 [M—H] , 173N
CisH100so 'H-NMR (300 MHz, DMSO-d;) J: 6.18
(2H, d, J = 8.4 Hz, H-3, 3'), 7.85 (2H, d, J = 8.4 Hz,
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H-4, 4'), 9.40~10.40 (4H, brs, 6, 6, 7, 7-OH), 6.97

(2H, s, H-8, 8"); ""C-NMR (75 MHz, DMSO-dy)

160.8 (C-2, 2"), 114.4 (C-3, 3'), 144.4 (C-4, 4'), 112.3

(C-5, 5"), 142.8 (C-6, 6"), 150.4 (C-7, 7"), 102.6 (C-8,

8"), 148.5 (C-9, 9), 110.7 (C-10, 10"). LA %53

kARE — 8, e A 10 2 6,6',7,7- DU %

H-5,5-WEHEEK
&P 11 Bk R (PED. #ZEAH: UV

365 nm K WoR A, 1 = ST 2 8

410, ESI-MS m/z: 449 IM+H], 2 7+ H

C51H2011. '"H-NMR (300 MHz, DMSO-d;) : 6.79

(1H, s, H-3), 12.99 (1H, s, 5-OH), 6.45 (1H, d, J=2.1

Hz, H-6), 6.77 (1H, d, J = 2.1 Hz, H-8), 7.48 (1H, d,

J =123 Hz, H-2"), 6.89 (1H, d, J = 8.3 Hz, H-5"), 7.44

(1H, dd, J = 8.3, 2.3 Hz, H-6'), 5.08 (1H, d, J = 3.7

Hz, Gle-H-1), 3.73~3.16 (6H, m, Glc-H-2~6);

BC-NMR (75 MHz, DMSO-d) &: 164.4 (C-2), 103.1

(C-3), 181.8 (C-4), 161.1 (C-5), 99.5 (C-6), 162.9

(C-7), 94.6 (C-8), 156.9 (C-9), 105.5 (C-10), 121.3

(C-17), 113.5 (C-2'), 145.7 (C-3"), 149.9 (C-4"), 115.9

(C-5"), 119.1 (C-6"), 99.9 (Glc-C-1), 73.1 (Gle-C-2),

76.3 (Gle-C-3), 69.5 (Glc-C-4), 77.1 (Glc-C-5), 60.6

(Gle-C-6). LA F-¥dfs 5 Sk — 5, i fh

G 11 KRB FE-7-0-0-D-F %5 B

Sk
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