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Chemical Constituents from Sprout of Ziziphi jujuba var. spinosa

HUANG Zhi-pu', ZHANG Xiao-mei', JIANG Yan®, ZHAO Yu-ying', MA Wei-guang'"
(1. Yunnan University of Traditional Chinese Medicine, Kunming 650500, China;
2. Kashgar Prefecture Second People’s Hospital, Kashgar 844000, China)

[ Abstract ] Objective; To investigate the chemical constituents from sprout of Ziziphi jujuba var. spinosa,
and explore the effect of germination on the activity of Z. jujuba var. spinosa seed from the perspective of material
basis. Method: The dry sprout of Z. jujuba var. spinosa was crushed and extracted with petroleum ether to remove
oils and fats, then the residues were dried and received reflux extraction with methanol. The solvent was
decompressed and recovered to obtain methanol fractions. The fractions were dissolved, isolated and purified by
column chromatography technologies such as silica gel, RP C,; and Sephadex LH-20, and the structures of the
compounds were identified by nuclear magnetic resonance ( NMR ), mass spectrometry ( MS) and reference
liteature. Result: The 13 compounds were isolated from the sprout of Z. jujuba var. spinosa and identified as
jujuboside B (1), jujuboside D (2), jujuboside A (3), betulinic acid (4), betulin (5), lupeol (6),
alphitolic acid (7), ceanothic acid (8), oleanolic acid (9), ursolic acid (10), magnoflorine (11), nuciferine
(12) and swertisin (13). Conclusion: All the above compounds were isolated from the sprout of of Z. jujuba var.
spinosa for the first time. The study showed that the chemical constituents from the sprout were quite similar with
those from the seeds of Z. jujuba var. spinosa, mainly including triterpenoids and saponins, flavonoids, alkaloid,

etc. Overall, the results described in this study could provide certain chemical basis for further resources
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exploitation and utilization of the sprout of Z. jujuba var. spinosa.

[ Key words |

7 A Ry A A A R A B AR T, LR R L
L IR BAT RO S TR SO
TR, I PR T B B, a8 2 A a4 oy —
Fi 2 B IR1 UG ) I 255 0 AR T SR . WF SR R IR, TR
B AT B AR 2R B =i B R AT 28 T
25 SRR R R A, H e = R R Y A A
Bem I A R PO AR UK S 2 R
PG

B & Bl TR 0 AR B AR I &k AR v R
TR A, 25 A g i AV A A i
I R0 A A B, S B AL S T R A R
AR WSR2 D O R T Wi s N R ]
AL FLRT R AT R AY A R R R R
MR A~ AT B & i TE 5 R B AR B0
LG5t 1t 5 43 A T G . i — R R
AW W A4 o LR 25 B, A IF 5 R R A2
AL A BEAT T &R G 4 5, DU 9 o3 L Ak 2 1
R AT ZE R L R LR ARG o 45 SR R A2
MABEET 13 4MMMEEY, il bR 21 B
(1) R RBH D(2) , R BH A3), AR
iz (4) , AKENREE(S) , PR I (6) , ZER TR (T),
TR (8) , FFHURMR (9) , BER R (10) , K2 1E
Bl (1), faf ihpd (12) , 4258 R (13) . DL LAY
BT O N TR A 2F v oy B A9 B, O R AW R e
(%t FEATE ST, DA S R A8 2 1) 245 30k 9 5 92 IR T &
BEE T SR .

1 &

AV-400 A8 4% % e R A (18 [E Bruker) , VG
AUTO Spec-300 #9 it 3 4% ( 3¢ [ N 2B Y &R 5
Al ) ,Z-1000 R JiE 5% 7% K AN ( b il % B A 4% A PR 2
Al ), ALL104 B 43 A7 K [ OF 1 4 148 B 2 AL A%
(B ARAT], UV H ZF70 = 4 4M3ei ( -
Vg HLAL E bR B2 5 A BR A ), SB-2000 7Y, $A41E ifk 7K
B (L Z AR AT BR A R ) , DHG-9240A 7Y i 4
BT HRAE (g —ERH A R AR .

RP C,, (40 ~60 pm,fl[E Merk /A7) , LH-20 71
N A R OB BE B ( Sephadex LH-20, Amersham
Biosciences 2N H] ) , AT % ik B G (100 ~ 200,200 ~
300 H,H BEHEATT ), GF,, Wi )2 M (12 [ Merck
D) o AT 10% B TR F R VA W LA - R
BV R LA B R A o LA R A Y e 5
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FBE PN R A T OB R LR Y R Tl i)
ZHZEMH

MR A T2 AL 25 T 3, 8 = v P B 2 B
K B B 25 2 o B R R ) IR Ziziphus jujuba
var. spinosa [ LR o K S IR A
MK (35 C) B 24 h 5, B TUPIK,25 CA&MTF i
o % B i N 8 d,
2 RESHEH

BRI AT ZF 15 ke, Ky B J5 FH A0 Tl Ve
AFE 3 YR, B 25 H B Il AR 2R 43 (2.6 kg) o BRI
T P R B [ g B 3 Uk, Tl S A
FRE 1.8 kg, BE W B R 5 0 RS A Ao 08,
WA UR T FH Rk B FERE T RE AT €935 43 2 (=5
B o - FF A B Y, 100:0,50:1,20:1,10: 1,31,
0:1), &M 2 EiERH, & 3F M2 6 NME/r (Fr.l ~
Fr.6), Fr.3(314 g) 2 A @585 DL — 50 F Li-H
B (501 ~20: 1) Y, K 48 Sephadex LH-20 {4
W% RP C tE i b 54 9(34 mg) ,10 (12 mg),
11(7 mg) ,12(11 mg) ;Fr.4(263 g) L5k A 633 L
AWM EE (301 ~10: 1) BEMB, KR &
Sephadex LH-20 #F {4 i, RP C % (3% 151k & ¥ 4
(21 mg) ,5(43 mg) ,6(17 mg) ,7(8 mg),8(8 mg),
13(50 mg) ;Fr. 6(272 g) LR B AT 3% DL = &0 H b -
FHEE(6:1 ~1:9) P, LA Sephadex LH-20 #:4lifb 15
AW 1(150 mg) ,2(40 mg) ,3(220 mg) ,
3 #£HEE

EM 1 Bl AR, C,aH,0,; ( +)ESI-MS
m/z1 068 M + Na] " ,'H-NMR (400 MHz, CD,0D)
8:5.07 (1H, br s, H-1"),5.04 (1H,d, J = 8.2 Hz,
H-24) ,4.62(1H,d,J =7.2 Hz,H-1"") ,4.58 (1H,
m,H-23) ,4.52(1H,d,J=7.6 Hz,H-1") ,4.34(1H,
d,J=5.5 Hz,H-1"),1.62(3H,s,H-27),1.59(3H,
s,H-26),1.58(3H,d,J =6.6 Hz,H-6"),1.31(3H,
s,H21),1.11(3H,s, H-28),1.07 (3H, s, H-18) ,
1.03(3H,s, H29),0.63 (3H, s, H-19) ,"” C-NMR
(100 MHz,CD,0D) §:135.3(C-25),124.9(C-24),
110.1(C-16),104.2 (C-1"),102.9 (C-1"),102. 1
(C-1"),100.4 (C-1"),88.4 (C-3),81.1(C2"),
80.4 (C-3"), 76.9 (C-5"), 76.7 ( C-3"), 76.3
(C-3"),74.5 (C2"),74.1 (C2"),72.5 (C4"),
70.9 (C-2"), 70.7 ( C3"), 69.9 (C4"), 69.6
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(C-4"),68.9 (C-5"),68.7 (C-20),68.3 (C-23),
68.1 (C4'), 66.1 (C-5"), 65.6 ( C-30), 63.
(C-5"),61.2(C-6"),56.1(C-5),53.2(C-17) ,53.
(C-14),52.8(C-9),45.1(C-22),39.2(C4),38.
(C-1),38.8(C-15),37.9(C-13),37.1(C-8) ,36.
(C-10),35.7(C-7),28.2(C-12),27.7(C-21) ,27.
(C-28),25.8(C-2),24.4(C-26),21.2(C-11) ,17.
(C-18),17.8(C-6),17.0(C-27),16.6( C-6") ,15.
(C-29),15.5(C-19) . DA b %d 5 SClk [ 7 ] #238 %F
MR —H a6 1 hR A~ 2 H B,

e 2 BB K, C,H,0,; ( +)ESI-MS
m/z1 230[ M + Na]* _,'H-NMR (400 MHz, CD,0D)
5:5.85(1H,s,H-1") ,5.49(1H,m,H-23) ,5. 18 (1H,
d,J=6.8 Hz,H-1") ,5.17(1H,d,H-24) ,4.81(1H,
d,J =7.2 Hz, H-1") ,4.79 (1H, d, J = 7.2 Hz,
H-1"") ,4.70(1H,d,J =4.8 Hz,H-1") ,1.67(3H,s,
H-27),1.64(3H,s,H-26),1.51(3H,d,H-6"),1.36
(3H,s, H-21),1.03 (3H, s, H-28),1.00 (3H, s,
H-18),0.90 (3H, s, H-29),0.66 (3H, s, H-19)
“C-NMR (100 MHz,CD,0D)§:135.3(C-25),124.9
(C-24), 110.0 ( C-16 ), 105.1 ( C-1"), 104.7
(C-1"),104.0(C-1"),103.2(C-1"),101.3(C-1"),
88.2(C-3),82.4(C-3"),81.7(C-2"),79.7(C-3"),
77.2 (C-3"),76.6 ( C-3"),76.6 ( C-5"), 76.3
(C-5"),75.5(C2"),73.9(C2"),73.8(C2"),
73.2 ( C4"), 73.0 (C4"), 70.8 ( C-6"), 70.5
(C-3"),70.2 (C-4"),69.7 (C4"),68.5(C-23),
68.5 (C-20), 68.3 (C4'), 68.3 ( C=2"), 68.1
(C-5"),66.6 (C-5"),66.1(C-30),63.7 (C-5"),
61.4 (C-6"), 56.1 (C-5), 53.2 (C-17), 53.0
(C-14),52.8(C-9),44.0 (C-22),39.0(C-4),38.6
(C-1),37.1(C-8),36.9 (C-13),36.7(C-10) ,35.8
(C-15),35.5(C-7),28.2 (C-21),27.8(C-12),
27.1 (C28), 26.0 (C-2), 24.4 (C-26), 21.1
(C-11),17.8 (€C27),17.0 (C-6),17.0 (C-18),
15.8(C-6"),15.5(C-29),15.4(C-19), Lk I ¥4z
5 SCHR (8 ] B X BB A — B, i B G 2 N
g {24 D,

&3 HER K, CyHy, 045 ( +) ESI-MS
m/z1 230[ M + Na] " ,'"H-NMR (400 MHz, CD,0D)
8:5.90(1H,s,H-1"),5.57(1H,s,H24) ,5.34(1H,
d,J =6.8 Hz, H-1"),4.96 (1H, d, J = 7.0 Hz,
H-1") ,4.88(1H,d,J =7.0 Hz,H-1"") ,4.86(1H,d,
J=4.4 Hz,H-1") ,1.70 (3H,s,H27),1.64 (3H, s,

O 0 N O o0 = W

H-26),1.51(3H,d,J =6.7 Hz,H-6") ,1.39(3H,s,
H-21),1.15(3H,s,H-28),1.03(3H,s,H-18),0. 96
(3H,s,H-29),0.70 (3H, s, H-19) ., “C-NMR (100
MHz,CD,0D)§:135.3(C-25),124.9(C-24),110.0
(C-16), 105.9 ( C-1"), 104.6 ( C-1"), 103.5
(C-1"),102.2 (C-1"),100.4 (C-1"),88.4 (C-3),
81.4 (C-3"), 81.4 (C2"), 76.8 ( C-5""), 76.6
(C-3"),76.4(C-3"),76.2 (C-3"),75.5(C-5"),
75.4 (C2"), 74.7 (C2"), 74.4 (C2"), 73.7
(C4"),72.5(C2"),72.5(C-3"),70.8 (C4"),
70.8 ( C-4"), 70.3 ( C-4"), 69.6 ( C-6"), 68.8
(C-5"),68.3(C-23),68.1(C20),67.4(C4"),
66.2 ( C-5"), 65.4 (C-30), 62.4 (C-5"), 61.3
(C-6"),56.1(C-5),53.2(C-17),53.0(C-14),
52.8(C9),44.0(C-22),39.2(C4),38.5(C-1),
37.1(C-8),36.9(C-13),36.7(C-10),35.8(C-15),
35.5(C-7),28.2(C-21) ,27.8(C-12),27.3(C-28),
25.8(C-2),24.4(C26) ,21.1(C-11),17.8(C-27),
17.7(C-6) ,17.0(C-18) ,16.7(C-6") ,15.8(C-29) ,
15.5(C-19) o LA E%CHE 5 SCmk [8 ] i xf B AT —
B ERE Y 3 IR B AL

kEaEW 4 BHEBKR,CyHg 055 (+) ESI-MS
m/z479[ M + Na]* ,'H-NMR (400 MHz,C,D,N)§:
4.77(1H,d,J =1.8 Hz,H-29) ,4.56(1H,d,J=1.8
Hz,H-29),3.33(1H,m,H-3),1.61(3H,s,H-30),
1.05(3H,s,H-27),0.89(3H,s,H-26) ,0. 88 (3H,s,
H-25),0.83 (3H, s, H24),0.65 (3H, s, H-23),
“C-NMR (100 MHz,C,D,N)5:180.1(C-28),151.9
(C20),111.2(C29),79.4(C-3),57.9(C-17),
57.2(C-5),52.3(C-9),51.1(C-19) ,49.1(C-18),
44.1(C-14) ,42.4(C-8),40.8(C4),40.6(C-1),
39.9(C-13),38.8(C-22),38.8(C-10),36.1(C-7),
34.2 (C-16 ), 32.5 (C-15),31.6 (C21), 29.9
(C-24),29.6(C-2),27.4(C-12),22.5(C-11),20. 8
(€-30),20.1(C-6),17.7(C-23),17.6(C-25),17.6
(C-26),16.2(C-27) . DA %5 SCHk[9 ] iz aE Xt
PR — B, s et & 4 I HERR I .

k&EW S HEB K, CyHy, 0,5 ( +) ESI-MS
m/z 465[ M + Na]* _'H-NMR (400 MHz, C,D,N)§:
4.73(1H,s,J=1.8 Hz,H-29a) ,4.54(1H,s,J =1.8
Hz,H-29b),3.89(1H,d,J =9.8 Hz, H-28a) ,3. 47
(1H,d,J=9.8 Hz,H-28b) ,3.26(1H,t,/ =8.0 Hz,
H-3),2.42(1H,m,H-19) ,1.57(3H,s,H-30) ,1. 00
(3H,s,H-27),0.85(3H,s,H23),0.84 (3H, s, H-
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25),0.81 (3H, s, H26),0.66 (3H, s, H-24 ),
“C-NMR (100 MHz, C;D,N)§:151.1(C-20),110.
(€-29),79.0(C-3),60.4(C-28),56.8(C-5),51.
(€-9),50.1(C-18),49.5(C-17),49.3(C-19) ,43.
(C-14),42.2(C-8),40.4(C4),40.2(C-1),38.
(C-13),38.4(C-10),35.8(C-7),35.6(C-22) ,31.
(€-21),30.9(C-16),29.6(C-23),29.2(C-2) ,28.
(C-15),25.8 (C-12),22.0(C-11),20.2 (C-30),
19.7(C-6),17.3(C-25),17.1(C-24) ,16.3(C-26) ,
15.9(C-27) o LA BG5S SCRR [9 ] i X BEEE A —
B LB S A HERR I

k&6 HEHK, CyHy, 05 (+) ESI-MS
m/z449[ M + Na]* ,'H-NMR (400 MHz,C,D,N)§:
4.69(1H,s,H-29a) ,4.55(1H,s,H-29b) ,4. 27 (1H,
d,J=5.3 Hz,3-OH) ,3.31 (1H,t,H-3),2.37(1H,
td,H-19) ,1.65(3H,s, H-30),0.99 (3H,s, H27),
0.92(3H,s,H-26),0.88(3H,s,H-23),0. 78 (3H,s,
H-28),0.77 (3H, s, H25),0.66 (3H, s, H-24)
“C-NMR ( 100 MHz, C,D,N) §: 150.7 ( C20),
110.1(C-29),77.3(C-3),55.4(C-5),50.3(C9),
48.3 (C-18), 47.9 (C-19), 43.0 ( C-17), 42.9
(C-14),40.9(C-8),40.0(C-22),38.9(C4),38.7
(C-1),38.1(C-13),37.2(C-10),35.6(C-16) ,34.3
(C-7),29.7(C-21),28.6(C-23),27.6(C-2),27.5
(C-15),25.2(C-12),20.9 (C-11),19.5(C-30),
18.4(C-6),18.3(C-28),16.4(C-25),16.3(C-26),
16.2(C-24),14.8(C-27) . A %45 Sk [ 10 41
TR REEA — 3, i AL B 6 R P BB

EW T HEBK,CyH,,0,;5 ( +)ESI-MS
m/z493[ M + Na]*_,'H-NMR (400 MHz, DMSO-d, )
8:4.78(1H,d,J =1.7 Hz,H-29a) ,4.57(1H,d,J =
1.7 Hz, H29b) ,3.54 (1H, m, H-2) ,3.32 (1H, m,
H-3),1.63(3H,s,H-30),1.02(3H,s,H-27),0.91
(3H,s, H-26),0.88 (3H, s, H-25),0.82 (3H, s,
H-24),0.66 (3H,s, H23), “C-NMR (100 MHz,
DMSO-d, ) 5: 180.2 ( C-28),152.5 (C-20), 111. 8
(€-29),79.4(C-3),66.7(C-2),57.2(C-17),55. 1
(C-5),52.2(C-9),51.0(C-19) ,49.7(C-18),43.5
(C-14) ,42.9(C-8),40.6(C-4),40.3(C-1),39.6
(C-13),38.6(C-22),38.2(C-10),35.9(C-7),33.8
(C-16),31.5(C-15),31.2(C-21),27.9(C-24),
27.4 (C-12),22.1(C-11),20.6(C-30),20. (C-6),
18.7 (C-23),17.6 (C25), 17.4 (C26), 16.1
(C-27) LA bt 55 Sk [ 11 ] 4138 X ff A — 3,
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k&P 8 HAak K, CyH, O (+)ESI-MS
m/z509[ M + Na] *,'"H-NMR (400 MHz, DMSO-d, )
$:10.32(2H,s,2 x COOH) ,4.85(1H,d,J =1.8 Hg,
H-29a) ,4.59(1H,d,J =1.8 Hz,H-29b) ,3.85(1H,
s,H-3),2.85(1H,m,H-19) ,2.40(1H,s,H-1),1. 62
(3H,s,H-30),1.03 (3H,s,H23),0.92(3H,s, H-
25),0.87 (3H,s,H-24),0.83 (3H,s, H26),0.77
(3H,s,H-27), "C-NMR (100 MHz, DMSO-d, ) §:
180.1(C-28),179.5(C-2),151.6 (C20), 111.7
(C-29),84.3(C-3),65.6(C-1),57.2(C-5),55.2
(C-17),52.1(C-18),51.2(C-10),49.8 (C-19),
43.3(C9),42.7(C-4),40.8(C-8),39.8(C-14),
38.9(C-13),38.4(C-22),36.1(C-7),33.9(C-16),
31.8 (C23), 31.4 (C-21),28.4 (C-15), 27.8
(C-12),22.4(C-11),21.1(C-30),20.6 (C-24),
19.1(C-6),18.1(C-25),17.9(C-26) ,16.5(C-27) ,
DL b i 5 Sk [ 12 ] i 38 % B A — 2, B e ik
/R WEIPN 78

EW9  HEBK,CyHgO0y5 (+) ESI-MS
m/z479[ M + Na] * ,'"H-NMR (400 MHz, DMSO-d, )
5:11.94(1H,s,H28),5.09 (1H,t,J =3.6 Hz, H-
12),4.21(1H,d,3-0H) ,3.23(1H,dd,/J=10.1,5.0
Hz,H-3),2.85(1H,dd,J =10.2,4.6 Hz, H-18),
1.03(3H,s,H-27),0.83(3H,s,H-30) ,0. 81 (3H,s,
H-29),0.79(3H,s,H-26) ,0.65(3H,s,H-25) ,0. 63
(3H,s,H-23),0.61 (3H,s,H24), “C-NMR (100
MHz, DMSO-d, ) 6: 179.0 ( C-28 ), 143.3 ( C-13),
122.0(C-12),77.3(C-3),55.3(C-5),47.6(C9),
46.2 (C-17),45.9 (C-19), 41.8 (C-14), 41.3
(C-18),39.4(C-8),38.9(C4),38.6(C-1),37.1
(C-10),33.8(C-21),33.3(C-29),32.9(C-7),32.6
(€-22),30.9(C20),28.7(C-23),27.7(C-15),
27.4(C-2),26.1(C-27),23.9(C-30),23.4(C-16) ,
23.1(C-11),18.5(C-6) ,17.3(C-26),16.5(C-24),
15.6(C-25) . LA -84l 5 SCHR [ 13 ] 48 X B A
— B EE Y 9 S SFEURR

EY10 HEkAR,C, H,0,; ( +)ESI-MS
m/z479[ M + Na " _,'H-NMR (400 MHz, DMSO-d, )
8:11.98(1H,s,H28),5. 17 (1H,t,J =3.7 Hz, H-
12),4.78(1H,d,3-0OH) ,3.22(1H,dd,J =10.8,4. 8
Hz,H-3),2.61 (1H, m,H-18) ,1. 14 (3H,s, H27) ,
1.02(3H,s,H-23),0.93(3H,s,H-30) ,0. 88 (3H,s,
H-25),0.83(3H,s,H-29),0. 74 (3H,s,H-24) ,0. 67
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(3H, s, H26 ), "C-NMR (100 MHz, DMSO-d, )
8:179.7(C-28),146.1(C-13),126.7 (C-12) ,78.
(C-3),55.4(C-5),54.6(C-18),47.9(C-9) , 46.
(C-17) ,43.4(C-1),42.8(C-8),41.9(C-19) ,41.
(€-20),39.7(C-4),39.5(C-10),38.8(C-22) ,33.
(C-7),32.6(C-21),28.6(C-15),27.9(C-23) ,27.
(C-2),25.9(C-16) ,24.5(C-11) ,24.8(C-27) ,21.
(€-30),19.5(C-6),18.7(C-26),17.4(C-29) ,15.
(C-25),15.6(C-24) . Dk b %ds 5 CHR[ 14 ] 8 x5
PREA — 30, O LG ) 10 S REIR TR .

a1 s RS, CHyNO,; (+)
ESI-MS m/z 343 [M + H]",'H-NMR (400 MHz,
DMSO-d,) 6:6.71 (1H, d, J =8.0 Hz, H9),6.48
(1H,d,J =8.0 Hz,H-8),6.31 (1H,s,H-3),3.86
(3H,s,2-0CH, ) ,3.68(3H,s,1-OCH, ) ,3.46 (6H,
s,2 x N-CH, ), "C-NMR (100 MHz, DMSO-d, ) §:
155.3(C-2),154.8 (C-10), 151.4 (C-1), 150.9
(C-11), 136.4 ( C-7a), 134.6 ( C-11"), 132.7
(C-1b),131.2(C-3a),130.9(C-1a),130.6(C9),
129.3(C-8),114.8(C-3),67.5(C-6),58.7(C-5),
56.3 (2-0OCH, ), 56.0 ( 10-OCH, ), 53.8 ( NCH, ),
43.5(NCH,) ,37.7(C-7),34.7(C-4), D\ - %¥ 5
SCHRL 1S J 48 X O A — 3, s e e a9 11
VNI

feaw 12 JEE ARG E, CoH, NO,; (+)
ESI-MS m/z 296 [M + H] " .'H-NMR (400 MHz,
CDCl,)6:7.71(1H,d,J =7.8 Hz,H-11) ,7.12(1H,
m,H-8),6.86(1H, m,H9),6.67 (1H, m, H-10) ,
6.51(1H,s,H-3),3.86(3H,s,2-0CH,) ,3.56(3H,
s,1-0CH,),3.22 (1H, m, H-6a), 3.16 (1H, m,
Ha-4),3.09 (1H, m, Ha-7),3.03 (1H, m, Ha-5) ,
2.68(1H,m,Hb-4) ,2.61(1H,m,Hb-7),2.55(3H,
s, N-CH, ), 2.51 (1H, m, Hb-5), "“C-NMR ( 100
MHz, CDCl, ) §:156.3 (C-2),149.0 (C-1),139.9
(C-7a), 135.7 ( C-11a), 132.5 ( C-11), 131.8
(C-1b),131.6(C-3a),131.2(C-9),131.0(C-1a),
130.6 (C-8), 130.5 (C-10), 115.3 (C-3), 66.8
(C-6),63.1(1-0CH,) ,58.9(2-0CH;) ,56.4(C-5),
50.9(N-CH,),38.2(C-7),32.1(C4), LI ¥k #
ESCHR 16 ] # 8 X A — 30, i & 12
A - 8

EW13 BEAKAK,C,LH,0,;( - )ESI-MS
m/z445[M —H] ~,'H-NMR (400 MHz, DMSO-d,)$§:
12.08 (1H, s, 5-0H),9.14 (1H, s, 4'-OH), 7.92

O O W N D oo N

(2H,d, J =7.7Hz, H2',6'),6.92 (2H, d, J =
7.7 Hz,H-3",5") ,6.74(1H,s,H-3) ,6.48 (1H,s, H-
8),4.58(1H,d,J=7.8 Hz,H-1") ,4.06 (1H,d, ] =
7.8 Hz,H-2"),3.78 (3H,s,7-0CH, ) ,3.24 (1H,m,
H-3"),3.20(1H,m,H-5") ;3. 15(1H,m,H-4") ,3. 10
(1H,d, J =8.0 Hz, H6"), "C-NMR (100 MHz,
DMSO-d,) 8: 197.4 (C4), 165.9 (C-7), 164.3
(C2),162.3(C-5),161.6 (C4"),158.1(C9),
129.3(C2",6"),122.4 (C-1"),116.9 (C-3",5"),
110.8 (C-6), 105.1 (C-10), 103.9 (C-3), 93.4
(C-8),76.5 (C-3"),77.2(C-5"),73.1(C-1"),73.8
(€-2"),70.9 (C-4"),66.2(C-6"),57.2(7-0CH, ),
DL 0ds 5 SCmk [ 17 ) 408 X B A — 350, B ik
/BRI EE)
4 itig

25 A AR R R E AN RAE L TAEBE 2
SCER R REE I E SRR, DL AR R
B Ao R B, IR AT Ak B AT R
AT A M ROE RN SRR, R R H B
() e T v 5 TR A2 o Y LR B 0 JUL AR I ke
IS VE AL T8 KT, E B ER 13 MEE W
POALERE 3 N = RATE T A =S, 2 MY
Fo 1B A G Y. SCHERIF 5T 3R BT, AR S04 B 45
BN R A G W i B A B R 00 L R il R 4R
TR, IR A B AL B, D X H A 0 20 e B ik M
NRCARIESN T R TR T S MG P 3 4
KR AN B AR A R AT
JLZ0 M B Tea-T T A4 3000 BE G 0 B AT L 9
ABCAL 3K i B AR I i 227 | 24 24 2 2% fil Wk i A %
POk mom AE > UK 22 BT O H Y AL BEg
S5 WoR R AT 0y Ak A o S 2 B T 5 AR S
25 AR AL AR AR ARL , Ay R A~ 2F 24 T W% U5 i F & A1
PEAL T — 2 AR

[&&xmk]
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