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Chemical constituents in leaves of Morus atropurpurea and their a-glucosidase activity
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Abstract: Objective To study the chemical constituents in the leaves of Morus atropurpurea and their biological activity. Methods
The chemical constituents were isolated by silica gel, ODS, Sephadex LH-20 column chromatographies, as well as HPLC. Their
structures were elucidated on the basis of physicochemical properties and spectral analysis. The inhibitory effect of the compounds on
a-glucosidase was tested by pNP method. Results Eighteen compounds were isolated from the leaves of M. atropurpurea. Their
structures were identified as 1-deoxynojirinycin (1), fagomine (2), cytidine (3), 2-(1', 2', 3', 4'-tetrahydroxybutyl)-5-(2", 3",
4"-trihydroxybutyl)-pyrazine (4), 2-(1', 2', 3', 4'-tetrahydroxybutyl)-6-(2", 3", 4"-trihydroxybutyl)-pyrazine (5), 2-(1’, 2', 3,
4'-tetrahydroxybutyl)-5-(1", 2", 3", 4"-tetrahydroxybutyl)-pyrazine (6), quercetin 3-O-B-D-glucopyranoside (7), kaempferol 3-O-f-
D-glucopyranoside (8), kaempferol 3-O-B-rutinoside (9), cichorioside (10), roseoside (11), phytol (12), umbelliferone (13),
1H-indole-3-aldehyde (14), ethyl trans-caffeate (15), sucrose (16), -sitosterol (17), and daucosterol (18). Conclusion Compounds 5,
6, 14, and 15 are isolated from the plants of Morus Stapf. for the first time, and compounds 3, 4, 7—13, and 16 are firstly reported from
M. atropurpurea. Compounds 1—6 display the potential inhibitory activities on a-glucosidase.
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"4 % Morus atropurpurea Roxb. & Z&FL  MEAYIRNIAR Je b 4343 22 M s B
(Moraceae) FJEMY), T/ T AR 700, HAby  AROPTRIISM b Z B2 P& Pyl i) o-
AR D s AL TR SR B 10 EZATREF R, BICE S A, R SRR

gt BHEA: 2013-09-12

HEETH: EZRRH TR (2013BAIIB0S); & R A 1EE I (2013DFM30080); 1 s i FEARMIF L 45 9% & 2% 4x %8 Bh (21612203);
IR R E R A ERIRT T &I H  (gihz1003)

EER/N: FAK (1986—), W, WEBIITE, B0 A RRAMILY

«BIEEE W34, #I%. Tel: (020)85220936  E-mail: chyewc@gmail.com



. 3110 XX

Chinese Traditional and Herbal Drugs 28 44 3% 5522 8§ 20134 11 A

B ) 5 B e R D6t AR S B AT
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RGN0, W 2RO, 3L 3433 T 18 Mb
G, o EEN R B E R (1-deoxy-
nojirinycin, 1)+ fagomine (2). }g1¥ (cytidine, 3)+
2-(1, 2, 3/, 4-PUiRE T 3)-5-2", 3", 4"- =T
F)-NEE [2-(1', 2, 3, 4'-tetrahydroxybutyl)-5-(2", 3",
4"-trihydroxybutyl)-pyrazine, 4], 2-(1',2, 3', 4"-JU¥%
BT HE)-6-27, 3", 47-=FR AL T AR [2-(17, 2", 37,
4'-tetrahydroxybutyl)-6-(2", 3", 4"-trihydroxybutyl)-
pyrazine, 5]. 2-(1', 2,3, 4-PY¥edk | Hk)-5-(1", 2", 3",
4" PUFRFE T G-k e [2-(17, 2/, 3', 4'-tetrahydroxy-
butyl)-5-(1", 2", 3", 4"-tetrahydroxybutyl)-pyrazine, 6]
Wi B2 2 3-O-B-D- 7 %4 B% 1 ( quercetin 3-O-B-D-
glucopyranoside, 7). WA M 3-O-B-D- i % B+
(kaempferol 3-O-B-D-glucopyranoside, 8). (lI4s
3-0-B-D-ZEF Wi (kaempferol 3-O-B-rutinoside 9)+
% 1T (cichorioside, 10). roseoside (11). FE
(phytol, 12). JE{LWNEE (umbelliferone, 13).
3-FgE LNk (1H-indole-3-aldehyde, 14). WiIHERR 2.
lif Cethyl trans-caffeate, 15). FERE (sucrose, 16).
B-7% Sl (B-sitosterol, 17D+ #HE MF (daucosterol,
18). (&Y 5. 64 140 15 Dy IS IE A b 43
BAFE, A 3. 4. 7~13. 16 h T IRNIZAY)
R AW 1~6 I oAb
T BT
1 NES5H

X—5 BB RO E A CIE R 28 e s 22 7))
Jasco FT/IR—480 Plus Fourier Transform Z[4hYi
130 CHAS G415 Jasco V—550 4841/ UL
JEHEA CHAIEHR 441D ;. Bruker AV—400/300
AR (f8[E Bruker /A ); Thermo Finnigan
LCQ Advantage MAX Jitii4% (3£ Thermo /A #] );
Dionex 737 21 i RGBAH (1% {X (3% ] Dionex 2 7]);
Cosmosil Cig @i+ (250 mm X 4.6 mm, 5 um);
Varian il % 5 =y 80U (551 (3£ [E Varian 2 F]);
RO RER O SR e ) s Rk GF254 3
JETHIRR G & A2 TAEF5EHT); Sephadex LH-20
(Pharmacia A #]); ODS A B (4E[E Merck
Aw]s PG A o M ai A g Al

JUARFEM T ARE AR A F AL, JF i
FRARMEIT S A IR 5 Morus atropurpurea Roxb.
o AEZ5hRA (4GS CP2010102603) 7 -

PN T
2 RES5HE

JRFETEM 5.0 kg, FH 95% L BEB R,
SRR e 4 2 ok, B RRE (550 gD,
DG s AR, KA. B e 1E T
W, 4y AR R « BERR SR IETT
BT FIAKEBAL o KPEEA iE i 732 (H'AD 2
TASHMNG, 23 B K & 0.5 mol/L Z /K PEE . 2K
TR THRAHRE 20 g, REL HZ-202 5mis ik
BT AP R K VEME . B S0 mL 4 1 ANy, 4
AR, E=M S, A 4 AN BSR4
M HD-2 59181 BH & FACH s i . Dowex 1X2
(OH ) & A #A fIE . Sephadex LH-20 ¥ (73 /3 24
H46E%1 (10 mg). 2 (10mg). 3 (8 mg). 4 (10
mg). 5 (12mg). 6 (10 mg). BEE LHEEHA7 190 g,
SRERAT O 3 55, &5-FlE (100 1 0—70 30D
BhEEVEA A3 5] 9 M4 (Fr. 1~9). Fr. 3 4 5t
PRAE i, S - R EEE S B A 17 (20 mg)
A 12 (11 mg). Fr. 5 Zidhkekttant, &5-H
(100 : 08 : 2) BHEEYEME, 54 ODS. Sephadex
LH-20 J HPLC #l&7r@aliftt, HEka9% 13 (10
mg). 14 (18 mg). 15 (20 mg). Fr. 10 1 Fr. 13 43
£ Sephadex LH-20 #:{fi% .ODS A {1y i & 4 HPLC
B ARENE A 7(22 mg).8(20 mg).9(20 mg).
10 (5mg). 11 (4mg). 16 (20 mg). 18 (20 mg).
3 KT

A1 ok (R, B —HiR R0,
mp 196~198 ‘C; ESI-MS m/z: 186 [M+Na]", 162
[M—H] . 'H-NMR (400 MHz, D,0) &: 2.35 (1H, dd,
J=12.2,10.9 Hz, H-1a), 2.44 (1H, ddd, J = 9.1, 6.2,
2.9 Hz, H-5), 3.01 (1H, dd, J = 12.2, 5.1 Hz, H-le),
3.12 (1H, t, J= 9.1 Hz, H-4), 3.20 (1H, t, J= 9.1 Hz,
H-3), 3.38 (1H, ddd, J = 10.9, 9.1, 5.1 Hz, H-2), 3.52
(1H, dd, J = 11.7, 6.2 Hz, H-6a), 3.72 (1H, dd, J =
11.7, 2.9 Hz, H-6b); “C-NMR (100 MHz, D,0) 4:
48.6 (C-1), 60.4 (C-5), 61.3 (C-6), 70.8 (C-2), 71.4
(C-4), 78.3 (C-3). LL_EXcd 5 3cikafis— 5™, %
YA 1 - L

&Y 2 G (RS, B i %e,
mp 185~188 °C; ESI-MS m/z: 148 [M—+H]", 170 [M+
Na]". 'H-NMR (400 MHz, D,0) 6: 1.40 (1H, ddd, J =
13.0, 11.6, 4.5 Hz, H-2a), 1.94 (1H, dddd, J = 13.0,
5.1,2.6,2.2 Hz, H-2¢), 2.48 (1H, ddd, J=9.5, 6.6, 3.0
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Hz, H-5), 2.55 (1H, dt, J = 13.0, 2.6 Hz, H-1a), 2.95
(1H, ddd, J = 13.0, 4.5, 2.2 Hz, H-1e), 3.12 (1H, dd,
J=9.5,92 Hz, H-4), 3.49 (1H, ddd, J = 11.6, 9.2, 5.1
Hz, H-3), 3.58 (1H, dd, J = 11.7, 6.6 Hz, H-6a), 3.80
(1H, dd, J=11.7, 3.0 Hz, H-6b); *C-NMR (100 MHz,
D,0) 8: 32.6 (C-2), 42.6 (C-1), 60.9 (C-5), 61.9 (C-6),
73.2 (C-3, 4). VL EHodl 5 Scikaias— 5, ke
A 2 4 fagomine.

e 3: Ltstah (FED, i -2 %E;
ESI-MS m/z: 266 [M+Na]", 509 [2M+Na]". 'H-
NMR (400 MHz, D,0) 6: 7.90 (1H, d, J = 7.6 Hz,
H-6), 6.04 (1H, d, J = 7.6 Hz, H-5), 5.78 (1H, d, J =
3.6 Hz, H-1'), 4.23 (1H, t, J= 4.8 Hz, H-2'), 4.11 (1H,
t,J = 5.6 Hz, H-3"), 4.05 (1H, m, H-4"), 3.84 (1H, dd,
J =128, 2.4 Hz, H-5a’), 3.72 (1H, dd, J = 12.8, 4.4
Hz, H-5b"); "C-NMR (100 MHz, D,0) §: 162.5 (C-4),
153.1 (C-2), 143.1 (C-6), 95.6 (C-5), 90.3 (C-1"), 84.1
(C-4"), 74.0 (C-3"), 69.2 (C-2"), 60.6 (C-5"). VL - %iHf
HchkapiE— 5", e A 3 T

& 4: AERAK (FEE, ESI-MS m/z: 327
[M+Na]", 303 [M—H] . 'H-NMR (400 MHz, D,0)
J: 8.60 (1H, s, H-3), 8.42 (1H, s, H-6), 5.06 (1H, m,
H-1), 3.79 (1H, m, H-2'), 3.75 (1H, m, H-3'), 3.75
(1H, m, H-4'a), 3.58 (1H, m, H-4'b), 3.10 (1H, m,
H-1"a), 2.87 (1H, m, H-1"b), 3.94 (1H, m, H-2"), 3.60
(1H, m, H-3"), 3.73 (1H, m, H-4"a), 3.55 (1H, m,
H-4"b); “C-NMR (100 MHz, D,0) &: 154.0 (C-2),
153.2 (C-5), 144.1 (C-6), 142.2 (C-3), 74.4 (C-3"),
73.4 (C-2'), 71.4 (C-1), 71.3 (C-2"), 71.1 (C-3"), 63.0
(C-4"), 62.5 (C-4"), 37.5 (C-1"). VL L%k 5 SCHRi
8, MO A 4 2-(10, 2, 3, 4-PUERIE
THE)-5-2", 37, A" - =R FE T L) AR

tEW S Atk AR (FEL, ESI-MS m/z: 327
[M+Na]", 303 [M—H] . 'H-NMR (400 MHz, D,0)
J: 8.52 (1H, s, H-3), 8.36 (1H, s, H-5), 5.05 (1H, m,
H-1), 3.79 (1H, m, H-2'), 3.75 (1H, m, H-3"), 3.75
(1H, m, H-4'a), 3.58 (1H, m, H-4'b), 3.10 (1H, m,
H-1"a), 2.87 (1H, m, H-1"b), 3.94 (1H, m, H-2"), 3.60
(1H, m, H-3"), 3.73 (1H, m, H-4"a), 3.55 (1H, m,
H-4"b); "C-NMR (100 MHz, D,0) d: 155.9 (C-2),
153.9 (C-6), 143.4 (C-5), 140.3 (C-3), 74.3 (C-3"),
73.5 (C-2'), 71.4 (C-1"), 71.3 (C-2"), 71.1 (C-3"), 63.0
(C-4"), 62.5 (C-4"), 37.7 (C-1"). VL _E%3h 5 SCkR

g, W E A 5 N 2-(1, 2, 3, 4 DY ER I
TH)-6-2", 3", 4"- = FR LT H)-mLmR

WA 6: KA CHEE . 'H-NMR (400 MHz,
D,0) 6: 8.65 (1H, s, H-3), 8.58 (1H, s, H-6), 5.09 (1H,
m, H-1"), 3.84 (1H, m, H-2"), 3.81 (1H, m, H-3"), 3.76
(1H, m, H-4'a), 3.60 (1H, m, H-4'b), 5.09 (1H, m,
H-1"), 3.84 (1H, m, H-2"), 3.81 (1H, m, H-3"), 3.76
(1H, m, H-4"a), 3.60 (1H, m, H-4"b); "*C-NMR (100
MHz, D,0) J: 155.6 (C-2), 155.1 (C-5), 142.0 (C-6),
141.2 (C-3), 73.5 (C-2"), 73.5 (C-2"), 71.5 (C-1"), 71.4
(C-17), 71.1 (C-3'), 71.1 (C-3"), 63.0 (C-4"), 63.0
(C-4"yo VL $od 5 Seikapas — s, s ety
M6k 2-(1', 2, 3", 4-PUIRSAE | E)-5-(17, 2", 3", 4”-
USRI F)-ME IR o

WEW 7. wOIEER AR (HEE, mp 226~
228 C; UV A (nm): 205,257, 357; IR v (em™):
3394, 1664, 1 607, 1493, 1365, 1305,1199, 1061,
1 013, 800; ESI-MS m/z: 487 [M+Na] . 'H-NMR
(300 MHz, CD;0OD) 6: 7.71 (1H, d, J = 2.2 Hz, H-2'),
7.58 (1H, dd, J = 8.5, 2.2 Hz, H-6'), 6.86 (1H, d, J =
8.5 Hz, H-5"), 6.37 (1H, d, J = 2.1 Hz, H-8), 6.19 (1H,
d, J = 2.1 Hz, H-6), 5.24 (1H, d, J = 7.5 Hz, H-1"),
322~3.71 (6H, m, Glc-H); “C-NMR (75 MHz,
CD;OD) &: 159.1 (C-2), 135.8 (C-3), 179.6 (C-4),
163.2 (C-5), 100.1 (C-6), 166.3 (C-7), 94.9 (C-8),
158.6 (C-9), 105.8 (C-10), 123.2 (C-1"), 116.1 (C-2"),
146.0 (C-3'), 150.0 (C-4"), 117.1 (C-5'), 123.3 (C-6"),
104.5 (C-1"), 75.9 (C-2"), 783 (C-3"), 71.4 (C-4"), 78.5
(C-5"), 62.7 (C-6"). LA ¥t 5 kit —ad™, g
SEAEW T A B R 3-O-B-D-H %R -

2 8: e TE M AR (HEE), mp 218~
220 C; UV A (nm): 204, 266, 350; R vieor (em'):
3406, 1 662, 1 609, 1 508, 1 363, 1 288, 1 183, 1 062,
1 014, 836; ESI-MS m/z: 471 [M+Na]". 'H-NMR
(300 MHz, CD;0D) &: 8.06 (2H, m, H-2', 6'), 6.89
(2H, m, H-3', 5), 6.40 (1H, d, J = 1.8 Hz, H-8), 6.21
(1H, d, J = 2.0 Hz, H-6), 5.26 (1H, d, J = 7.5 Hz,
H-17), 3.21~3.70 (6H, m, Gle-H); "*C-NMR (75
MHz, CD;OD) &: 158.6 (C-2), 135.6 (C-3), 179.7
(C-4), 163.2 (C-5), 100.0 (C-6), 166.1 (C-7), 94.9 (C-8),
159.2 (C-9), 105.9 (C-10), 122.9 (C-1'), 132.4 (C-2),
116.2 (C-3"), 161.7 (C-4"), 1162 (C-5"), 132.4 (C-6)),
104.2 (C-1"), 75.9 (C-2"), 78.2 (C-3"), 71.5 (C-4"), 78.6
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(C-5"), 62.8 (C-6"). VA ¥t 553k —sd", i
YRS 8 M LA 3-O-B-D-HIZ BT

WEW9: WmETERm AR (HED, mp 205~
208 C; UV AN (nm): 204, 266, 350; IR veor (cm ™ ):
3389, 1 660, 1 607, 1 509, 1362, 1285, 1211, 1 185,
1 063, 837; ESI-MS m/z: 617 [M+Na]". 'H-NMR
(300 MHz, CD,0D) &: 8.05 (2H, d, J = 8.5 Hz, H-2',
6'), 6.88 (2H, d, J = 8.5 Hz, H-3', 5'), 6.37 (1H, s,
H-8), 6.19 (1H, s, H-6), 5.11 (1H, m, H-1"), 4.51 (1H,
s, H-1""), 1.12 (3H, d, J = 6.2 Hz, H-6""); "*C-NMR
(75 MHz, CD-0D) 6: 158.7 (C-2), 135.7 (C-3), 179.5
(C-4), 163.1 (C-5), 100.2 (C-6), 166.3 (C-7), 95.1
(C-8), 159.5 (C-9), 105.7 (C-10), 122.9 (C-1"), 132.5
(C-2"), 116.3 (C-3), 161.6 (C-4"), 116.3 (C-5"), 132.5
(C-6"), 104.8 (C-1"), 75.9 (C-2"), 78.3 (C-3"), 71.6
(C-4"), 77.3 (C-5"), 68.7 (C-6"), 102.6 (C-1""), 72.2
(C-2), 72.4 (C-3"), 74.0 (C-4"), 69.9 (C-5""), 18.1
(C-6") LA Xt 5 scpkap s —2"™, e th s
Y9 Jy il 25 y-3-0-B- 2= kAT o

EY 10: Jotstdl CGRT-FEE, mp 212~
215 'C; UVANST (nm): 263; IRve> (cm): 3 416,
1685, 1566, 1395, 1289, 1074; ESI-MS m/z: 363
[M+Na]". 'H-NMR (400 MHz, CsDsN) &: 7.64 (1H,
d, J=9.5 Hz, H-4), 6.34 (1H, d, J = 9.5 Hz, H-3), 7.54
(1H, s, H-5), 7.29 (1H, s, H-8), 5.79 (1H, d, J = 7.7
Hz, H-1"), 4.16~4.58 (6H, m, Gle-H); *C-NMR (100
MHz, CsDsN) &: 161.7 (C-2), 114.6 (C-3), 144.2
(C-4), 114.3 (C-4a), 114.8 (C-5), 144.2 (C-6), 149.3
(C-7), 105.5 (C-8), 146.3 (C-8a), 103.2 (C-1"), 75.2
(C-2, 79.7 (C-3"), 71.5 (C-4'), 78.9 (C-5'), 62.7
(C-6)e LA F3dl 5 Sk — 5, s et &
10 A% EF

A 11 : AR CRED, [a]h +65° (¢ 1.1,
MeOH); UV AN (nm): 236; IR vio (cm™): 3 414,
2919, 1 652, 1 384, 1 073; ESI-MS m/z: 409 [M+
Na]". 'H-NMR (400 MHz, CD;OD) &: 5.86 (3H, m,
H-4, 7, 8), 4.45~4.39 (1H, m, H-9), 2.52 (1H, d, J =
17.0 Hz, H-2a), 2.15 (1H, d, J = 16.6 Hz, H-2b), 1.92
(3H, d, J = 1.3 Hz, H-13), 1.29 3H, d, J = 6.4 Hz,
H-10), 1.04 (3H, s, H-12), 1.03 (3H, s, H-11), 4.34
(1H, d,J=7.7 Hz, H-1"), 3.89~3.12 (6H, m, Glc-H);
BC.NMR (100 MHz, CD;OD) J: 42.6 (C-1), 50.8
(C-2), 201.4 (C-3), 127.2 (C-4), 167.4 (C-5), 80.2

(C-6), 131.7 (C-7), 135.4 (C-8), 77.4 (C-9), 213
(C-10), 23.6 (C-11), 24.8 (C-12), 19.7 (C-13), 102.7
(C-1), 75.4 (C-2)), 782 (C-3"), 71.8 (C-4'), 78.2
(C-5"), 63.0 (C-6")0 LA -¥udi 5 Scikafis —s', %
FENAEY 11 4 roseoside.

T 12: B AR CFED; UV A (nm):
248,267; IRy (ecm'): 3 374,2 926, 1 730, 1 462,
1 378, 998; ESI-MS m/z: 295 [M—H] . '"H-NMR (300
MHz, CDCLy) d: 5.43~5.34 (1H, m, H-2), 4.13 (2H,
d,J=6.9 Hz, H-1), 1.96 (2H, t, J = 7.6 Hz, H-4), 1.64
(3H, s, H-20), 0.84 (3H, d, J = 6.5 Hz, H-16), 0.82
(3H, d, J = 6.5 Hz, H-17); *C-NMR (75 MHz, CDCl5)
5:22.9 (C-1), 28.2 (C-2), 39.6 (C-3), 25.0 (C-4), 37.5
(C-5), 33.0 (C-6), 37.6 (C-7), 24.7 (C-8), 37.6 (C-9),
32.9 (C-10), 36.9 (C-11), 25.3 (C-12), 40.1 (C-13),
140.5 (C-14), 123.3 (C-15), 59.6 (C-16), 22.8 (C-17),
20.0 (C-18), 199((: 19), 16.4 (C-20). UL % 53¢
ks — 8, s e A 12 R

&M 13: s (HED, mp 223~225 C;
UVAYOT (nm): 203, 324; IRvee (em™'): 3 178,
1682,1603,1567,1510,1412,1321, 1238, 1 136,
988, 902, 833, 752; ESI-MS m/z: 163 [M+H] . 'H-
NMR (400 MHz, CD;0D) : 6.20 (1H, d, J = 12.0 Hz,
H-3), 7.86 (1H, d, J = 12.0 Hz, H-4), 7.46 (1H, d, J =
8.0 Hz, H-5), 6.81 (1H, dd, J = 8.0, 4.0 Hz, H-6), 6.72
(1H, d, J = 4.0 Hz, H-8); "“C-NMR (100 MHz,
CD;OD) d: 163.9 (C-2), 112.4 (C-3), 1462 (C-4),
130.8 (C-5), 114.7 (C-6), 163.4 (C-7), 103.6 (C-8),
157.4 (C-9), 113.3 (C-10). LA L%l 5 Sk iE —
HU, WA 13 TR A .

A 14: ToEEr S CREED, mp 195~197 C;
UV AN (hm): 208, 242, 295; TR vEer (em): 3 169,
1634, 1614, 1577, 1520, 1447, 1433, 1 393, 1 243,
1127, 787, 760, 641; ESI-MS m/z: 146 [M—+H]", 144
[M—H] . "H-NMR (400 MHz, CD;0D) 6: 9.92 (1H,
s, CHO), 8.20 (1H, d, J = 7.3 Hz, H-4), 8.11 (1H, s,
H-2), 7.51 (1H, d, J = 7.7 Hz, H-7), 7.36~7.21 (2H,
m, H-5, 6); C-NMR (100 MHz, CD;OD) &: 139.8
(C-2), 120.3 (C-3), 125.1 (C-4), 123.7 (C-5), 122.5
(C-6), 113.3 (C-7), 139.1 (C-8), 125.9 (C-9), 187.5
(-CHO). DA -%ods 5 scikpig —5", %eth &
14 2 3-Jg 05|

AW 15: st JoE BRI K (HEE), mp 147~
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Faa4k F2Y 2013F1 8 -3113 -

148 °C; UV AL (nm): 202, 218, 328; IR veor (cm )

3414, 1676, 1 600, 1 525, 1 446, 1 372, 1 283, 1 180,
1114, 977, 810; ESI-MS m/z: 207 [M—H] . 'H-NMR
(300 MHz, CD;0D) &: 7.45 (1H, d, J = 15.9 Hz, H-3),
6.16 (1H, d, J = 15.9 Hz, H-2), 6.96 (1H, s, H-2"), 6.85
(1H, d, J = 7.2 Hz, H-6'), 6.70 (1H, d, J = 7.4 Hz,
H-5'), 4.13 (1H, q, J = 7.1 Hz, -OCH,), 1.22 (1H, t,
J=7.1 Hz, -OCHz); "C-NMR (75 MHz, CD;0D) ¢:
169.5 (C-1), 115.2 (C-2), 115.4 (C-3), 146.8 (C-1'),
127.8 (C-2"), 146.9 (C-3"), 149.6 (C-4"), 123.0 (C-5'),
116.6 (C-6'), 61.5 (-OCH>-), 14.8 (CH3). LA L%i¥E 5
SCHRARIE 5, MO RS 15 iR 215

AW 16: FEOMRY (PR F R -6
1% 2 )3 4 BE . ESI-MS m/z: 365 [M+Na]™. °C-
NMR (100 MHz, CD;0D) d: 62.2 (C-1), 103.5 (C-2),
81.2 (C-3), 76.2 (C-4), 73.8 (C-5), 61.2 (C-6), 92.0
(C-1), 722 (C-2"), 72.4 (C-3"), 69.0 (C-4'), 70.9
(C-5", 60.0 (C-6"). L3 5 Scikaris —s",
Y A 16 hERE .

AW 17: otk il (7)), mp 140~142 C,
TLC ) RE{EH. W4T HE B-45 SRRt s — 2
HE X RER A A, M et B9 17 4 -
B

59 18: KR (A7), mp 280~282 C,
TLC ) Rf . REAT RS N G —3,
HEX R A A, Msseite &y 18 i
N
4 PEIFEFEMENNR

WEY 1~6 Q2RI EYIACE Y, SCHRIR
EIXAL AP AT MU P ARSZE6 R pNP
P B4R B 1 2 RS S S AT o
HIATPEE RS R, SRR EE R EOR, (B 1~6
XoF o 2 B LT AT PORE T, L B B
(ICso) 4351k 40.0. 65.02 2.5, 1.9, 2.0 F1 7.2 mg/L.
Hrp B 3~6 Xt oL R F AL TR
X B 2GRy (1Cs0 9.25 mg/L)o

SRk
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