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Chemical Constituents of Alangium chinense
YUE Yue-dong, FU Xiao-bin, SUN Guo-dong”
Liaocheng People's Hospital, Liaocheng 252000, China
[Abstract] Objective: To study the constituents of Alangium chinense (Lour.) Harms. Methods: The compounds
were isolated and purified by column chromatography and semi-preparative high performance liquid chromatography
(HPLC), and their chemical structures were identified by spectral techniques. Results: A total of 21 compounds were isolated
from the roots of 4. chinense and identified as (+)-isolariciresinol 3a-O-B-D-glucopyranoside (1), (+)-lyoniresinol 3a-O-3-D-
glucopyranoside (2), (7S, 8R) -urolignoside (3), (6R, 7E, 9R) -9-hydroxy-4, 7-megastigmadien-3-one-9-0- 3 -D- (6" -O-B -D-
apiofuranosyl)glucopyranoside (4), (6R,9R)-megastigman-4-en-9-ol-3-one-O-B-D-(6"-O-B-D-apiofuranosyl)glucopyranoside
(5), loganin acid (6), (1S, 45)-7-hydroxycalamenene (7), (1R,4S)-7-hydroxycalamenene (8), anabasine (9), uracil (10), uridine
(11), thymidine (12), 2-hydroxymethyl-5-hydroxypyridine (13), 2, 6-deoxyfructosazine (14), 3,4'-O- B -D-dimethylellagic
acid (15), 3'-O-B-D-methyl-3,4-methylenedioxyellagic acid 4’ -O-B-D-glucopyranoside (16), salicylic alcohol (17), vanillin
(18), gallic acid (19), gallicin (20), ethyl gallate (21). Conclusion: Compounds 1-6 were isolated from Alangium for the first
time.
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FRR T 255 MR soN iR, HT Rk ),
I HFIRIT RGBS L O S BT IR
s, ARWFFE S AL 2= B AT 0 B 5 5
M\ HRAR 2, BB B 04 1E T R A 6 40 3 15 31 21
MeEY, BRE3INARIBRIMEY (1-3). 21%
YWY (4. 5. 3NMERMEEY (6~8).
6 N EWI I R AR EY) (9~14) F1 74~ HiAh
FKGY (15~21). H, {bEW1~6 HE IRTE/N
e o BiAe 2l

1 ##
1.1 k%

AP (BUARFIZIAR ) T 20134F 7 A R4k
TR R, KT R KER R R AR ST
S N SHBER \ B A D)\ IR Alangium chinense
(Lour. ) Harms AR, FrASA7 T RFE K2 A 3%
R E B AR 2R . (BRA S . A13001)

IEAHMZ (3% (TLC) e 5 M AN £ 3% FH 1 AR
RERE (P EEH S EE TARAA); C I fEAE
e (fE[E Merck 23 F] ) ; Sephadex LH-20, Toyopearl
HW-40 A1 EE % ( H A< TOSOH Corporation 2y 7] ) 3 1
{7 (Cambridge Isotope Lab); MW . A1 i fiik |
AW, =AWk, LB, WEE. 2 (kB
Vg 2 4 A F R AT IR D) 5 gk (ERA A 4E
HHRRAFD .

1.2 X%

X-5 T Yl 7R 0 AR A (b 2 s AR A PR
vH]); CARY-50 BUZEAMG3E(Y . VERTEX70 A1 5
EHEAL . AV-400 BB FAZ G AR (78 [E Bruker 24
A ); 6250 Q-TOF LC-MS % i %1% . Technologies
1260 7Y =5 AH W AR 2 354 (32 E Agilent A F) ) ; EZ
purifier % R VRO €4 3510 (5 M R FE R 42 A5 R 2%
A) )y L-2310 B2 ) 28 v RO A A5 (H A
Hitachi A #] ) o
2 REESH

B SR A HAR R (15, 0kg) BTV 2~3 cm
f/NBE, 43I 90% . 50% Z BT 60 C R n# ali
FEEL2 K (100 Lx2WR), BURIEE3 ho KL BUR &
FEE R I 2B, 538 AR B2 1. 5 ke
(FRIBCRLIH 10%) o FHZEM K 10 LY\ AR 1
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BE (1.2kg) #7408, MRUHAMMEE (10 Lx41%) .
LHRTE (10 Lx4¥k) FIIETEE (10 Lx47K) #HL,
MEAMEE AL (60 g) . LR ZERFRAL (130 ) .
IETEESAL (220 g) FIZKEBA o 1T A0 st
K E A%, FH AB-8 B AL 300 g #EAE . ik
AB-8 KA AERE (A1, HZEEZK (0:100—100 : 0)
FEREVEML, 193] A~ESES M40

HorA (80g) MW ESAMGUER, BREAEN
UUVE, BV T Toyopearl HW-40C RIEEIE 2 B 50 85,
B, 1528504145 (A1~A5). A2 (23.8 g)
T EAHRER A G (S E-HEE, 10 110 1)
E, BIFMHRIR RS E 6 AU (A2a~A2()
A2c (4.7 g) % Sephadex LH-20 BIJEE (H ) Al
IEMRERAE B (A -, 6: 1) 748, &
K& HPLC (HIEE-/K, 40: 60) 4ifbf38iba1
(25 mg) 12 (30 mg); A2e (5.6 g) %t Sephadex
LH-20 AU e (HmE) AR MR AE 3 (P -k,
0: 100—100 : 0) 71&5, HJ54: Sephadex LH-20 Bl%E
e (HEE) 232k 693 (20mg). A4 (21.7g)
W B EGE (FEE-/K, 0:100—100 : 0) 43
B E 5 H S (Ada~Ade), Ade (5.6 g) &
Sephadex LH-20 #U#E ik (¢ ) Fl Toyopearl HW-
40CHIBERE (HEE) 7088, fa MRk 4F il 4 HPLC
(I EE-7K, 50 : 50) Afdfil#¢ HPLC (HEE-K, 40:
60) aifkisalkAY4 (15mg) 5 (8 mg).

M5B (43 g) afEERA A% (=& H Le-H
f, 100 : 0—1: 1) BEEEVRMG, AIFHAEE 74
4%y (B1~B7)., B3 (7.3 g) JH Sephadex LH-20 %!
e (B B854 40414 (B3a~B3d), Hih
B3c (2.4 g) FHH BV G A o iy e DiiE AT H
GZUTTE R ) , ULvE - BRI 3 G182k &)
16 (300 mg). B5 (10.5g) il Itk (HI -
K, 0:100—100: 0) 4rE153]5404 5 (B5a~B5e).
B5b (2.3 g) % Sephadex LH-20 &I ¥Efie (FEE) Al
Toyopearl HW-40C U #&E i (HlE) & 5 & flalifb
MEEEY 6 (20 mg); ASc (2.7 g) £ Sephadex
LH-20 ZIEEJie (FHE%) il Toyopearl HW-40C %Y £ fise
(HEE) RENE, wasPHl&HPLC (FEE-K,
50 : 50) #ifbfS ka1 (15mg) Ff112 (10 mg).

45y C (23 g) M ERAE G (=5 H Le-H
g, 100 : 0—1:1) EEMAE 64445 (C1~C6).
C3 (4.8 g) JHWEER oA K it iy B @ UTTET
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MW B Z R ERESSIE AR, G Y
15 (320 mg); C3MUEWHHE @i, KM
A WA SR80 6 2T 5 1Y 45, ] Sephadex LH-20
HEEE (W EE) Al Toyopearl HW-40C % #¢ Jig  ( H
) A A REEAEY9 (650 mg).

45D (35 g) Ead A s (=5 H Le-H
B, 100 : 0~1: 1) /pEE/HRE1 74045 (D1~D7).
D2 (7.3 g) itk (3 CAmmE-INER, 20 1)
SYESIE WA UE S A K0 A RREA T
BN E N B-A i (800mg). D3 (5.7¢g) &
Sephadex LH-20 B BEfiE (5 H bg-FH S, 1: 1) Al
Toyopearl HW-40C BUEEIE ( S W be-HImE, 1: 1)
REAE, Z2FH4 HPLC (HEE-/K, 80 : 20) 4f
AR A7 (8 mg) F8 (6mg). D4 (6.5¢)
W R O CfIhEE-Z R OlE, 100: 0—1: 1)
S ERE 6 N4/ (D4a~D4Af), D4b (1.2¢) &
Sephadex LH-20 RI%EHE ( G W be-HEE, 1:1) 4
B, 5% )5 % Toyopearl HW-40F FUBEE (4 FF - H
B, 1: 1) gifbi38b5410 30mg); Dic (2.3 ¢)
i) Sephadex LH-20 RUBERE (A Le-HlE, 1:1)
Hl Toyopearl HW-40C BUBEE (W Le-HIEE, 1:1)
Atk S e 513 (20 mg) 114 (35 mg).

M E (20 g) @b kR @G -,
100 : 0—1 : 1) JdE/3 8503 (E1~E5). E241
4y (2.8 g) £ Sephadex LH-20 %I EE i ( — 40 W -
g, 1:1) FlToyopearl HW-40C FU#EfiE (G H
BE-HEE, 1: 1) rEmaifk, HEka%17 (30 mg)
F118 (10 mg). E34H4; (4.3 g) H Sephadex LH-20
RIEERE (AP he-HEE, 1:1) EAR 5445
(E3a~E3e), E3b#H4 (1.3 g) il ik fik i b (0 3%
(fAMEE-2 Rl , 50 : 1) ZEEpeli, 93164
¥ 20 (35 mg); E3d (800 mg) JH Sephadex LH-20
RIBERE (A Le-HEE, 1:1) Fl Toyopearl HW-
40C RUEEE (A he-HEE, 1:1) gifk, 524k
H919 (25mg) MEEY21 (30 mg) .

3 FHERE

ka1 At ERKmKR, 7 FAHh
C,H,0,. 'H-NMR (400 MHz, CD,0D) &: 6.79 (1H,
d, J=1.6 Hz, H-2"), 6.74 (1H, d, J=8.0 Hz, H-5"),
6. 65 (1H, s, H-8), 6. 64 (1H, dd, J=8. 0, 1. 6 Hz, H-6"),
6. 18 (1H, s, H-5), 4. 12 (1H, d, /=8. 0 Hz, H-1"), 4. 08

(1H, d, J=10.0 Hz, H-4), 4.07 (1H, dd, J=10.0,
3.2 Hz, Ha-3a), 3.84 (1H, dd, J=12.0, 5.6 Hz, Ha-
2a), 3. 80 (3H, s, OMe), 3. 78 (3H, s, OMe), 3. 66 (1H,
dd, J=12.0, 5. 6 Hz, Hb-2a), 3.28 (1H, d, J=10. 0 Hz,
Hb-3a), 2. 83 (2H, m, H,-1), 2. 08 (1H, m, H-2), 1. 86
(1H, tt, J=10.0, 3.2 Hz, H-3). “C-NMR (100 MHz,
CD,0OD) &: 148.9 (C-3"), 147.1 (C-7), 145.8 (C-4"),
145. 1 (C-6), 138.7 (C-1"), 134. 4 (C-10), 129. 1 (C-9),
123.1 (C-6"), 117.4 (C-5), 116.1 (C-5"), 114.3 (C-
2"), 112. 4 (C-8), 105.2 (C-1"), 78. 1 (C-3"), 77.9 (C-
5"), 75.2 (C-2"), 71. 6 (C-4"), 69. 5 (C-3a), 65.2 (C-
2a), 62.8 (C-6"), 56.5 (OMe), 56. 4 (OMe), 47.9 (C-
4),45.9 (C-3),39.5(C-2),33.9 (C-1), UL FEURES S
SO FRIEAR — 5, B R (h)-F 5
I FARY i P53 - O-B-D- M Wil # A W AT

ka2 A EEE B K, 47X N
C,H,0,,. 'H-NMR (400 MHz, CD,0D) &: 6. 58 (1H,
s, H-8), 6. 43 (2H, s, H-2",6"), 4. 42 (1H, d, J=10. 0 Hz,
H-4), 4. 28 (1H, d, J=8. 0 Hz, H-1"), 3. 90 (1H, dd, J=
10. 0, 3. 2 Hz, Ha-3a), 3. 85 (3H, s, 7-OMe), 3. 74 (6H,
s,3",5'-OMe), 3. 65 (1H, dd, J=11. 2, 4. 8 Hz, Ha-2a),
3.55 (1H, dd, J=11.2, 4. 8 Hz, Hb-2a), 3. 34 (3H, s, 5-
OMe), 3.24 (1H, dd, J=10.0, 3.2 Hz, Hb-3a), 2. 65
(2H, m, H,-1), 2.07 (1H, m, H-2), 1.71 (1H, tt, J=
10. 0, 3.2 Hz, H-3), "“C-NMR (100 MHz, CD,0OD) &:
149.0 (C-3",5"), 148.5 (C-5), 147. 6 (C-7), 139. 4 (C-
1), 138.9 (C-6), 134.4 (C-4"), 130.2 (C-9), 126.4
(C-10), 107. 8 (C-8), 106.7 (C-2", 6"), 104.8 (C-1"),
78.2 (C-3"), 77.9 (C-5"), 75.2 (C-2"), 71. 6 (C-4"),
71. 4 (C-3a), 66. 2 (C-2a), 62. 8 (C-6"), 60. 2 (5-OMe),
56.8 (3', 5'-OMe), 56. 6 (7-OMe), 46.7 (C-3), 42. 8
(C-4), 40. 6 (C-2), 33. 8 (C-1). DL %52 % ik
X BEIEAR — S, W B W2 0 (+)- B b B -
3a-0-B-D- M 8 A W

kEW3: A EERE, TN
C,H,0,. 'H-NMR (400 MHz, CD,0OD) §: 7. 14 (1H,
d, J=8.4 Hz, H-5), 7.0 (1H, d, J=2. 0 Hz, H-2), 6.93
(1H, dd, J=8.4, 2.0 Hz, H-6), 6. 73 (1H, d, J=1. 6 Hz,
H-6'), 6.71 (1H, d, J=1. 6 Hz, H-2"), 5. 55 (1H, d, J=
5.6 Hz, H-7), 4.88 (1H, d, J=7.6 Hz, H-1"), 3.86
(3H, s, 3'-MeO), 3. 83 (3H, s, 3-McO), 3. 57 (2H, t, J=
6.0 Hz, H,-9"), 2. 63 (2H, t, J=7. 6 Hz, H,-7"), 1. 81
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(2H, m, H,-8' ). "C-NMR (100 MHz, CD,0D) §&:
150. 9 (C-3), 147. 6 (C-4), 147.5 (C-4"), 145. 3 (C-3"),
138.3 (C-1), 137. 1 (C-1"), 129.6 (C-5"), 119. 4 (C-6),
118. 0 (C-5), 117.9 (C-2"), 114.1 (C-6"), 111. 1 (C-2),
102.7 (C-1"), 88.5 (C-7), 78.2 (C-3"), 77. 8 (C-5"),
74.9 (C-2"), 71.3 (C-4"), 65.1 (C-9), 62.8 (C-6"),
62.2 (C-9'), 56.7 (OMe), 56.6 (OMe), 55.7 (C-8),
35.8(C-8"),32.9(C-7")o LA LB 552 SCHik it IE
FEAR ", MEEEY 3R (1S.8R)-II R EA
IR

fkE&EWw4: AL ERRK, 77X R
C,H,0,. 'H-NMR (400 MHz, CD,0D) &: 5. 88 (1H,
s, H-4), 5.77 (1H, dd, J=15.2, 6.4 Hz, H-8), 5.65
(1H, dd, J=15. 2, 6. 4 Hz, H-7), 5. 01 (1H, d, J=2. 4 Hz,
H-1"), 4. 35 (1H, m, H-9), 4. 34 (1H, d, J=8. 0 Hz, H-
1), 2.70 (1H, d, J=8.8 Hz, H-6), 2.45 (1H, d, J=
16. 8 Hz, Ha-2), 2. 05 (1H, d, J=16. 8 Hz, Hb-2), 1. 95
(1H, d, J=0. 8 Hz, H-13), 1.29 (3H, d, J=6. 4 Hz, H-
10), 1. 04 (3H, s, H-12), 1. 02 (3H, s, H-11). “C-NMR
(100 MHz, CD,0OD) &: 202.2 (C-3), 166.0 (C-5),
138. 1 (C-7), 129. 1 (C-8), 126. 1 (C-4), 110.9 (C-1"),
102.6 (C-1"), 80.5 (C-3"), 78.0 (C-3"), 77.9 (C-2"),
77.3 (C-5"), 77.0 (C-9), 75.2 (C-2"), 75.0 (C-4"),
71.4 (C-4"), 68.5 (C-6"), 65.5 (C-5"), 56.7 (C-6),
48.3 (C-2), 37.1 (C-1), 28.1 (C-11), 27.7 (C-12),
23.8 (C-13), 21. 1 (C-10). DL %52 % SCik v e
FEAR 5, W A 4 AT T .

fkams: AHEaxXEEmE, 7 FAR
C,H,0,. 'H-NMR (400 MHz, CD,0D) &: 5. 88 (1H,
s, H-4), 5.02 (1H, d, J=2. 4 Hz, H-1"), 4. 30 (1H, d, J=
8.0 Hz, H-1'), 3.83 (1H, m, H-9), 2.48 (1H, d, J=
17.2 Hz, Ha-2), 2. 06 (1H, d, J=0. 8 Hz, H-13), 2. 00
(1H, m, Ha-7), 1.99 (1H, m, H-6), 1.97 (1H, d, J=
17.2 Hz, Hb-2), 1. 62 (2H, m, H,-8), 1. 51 (1H, m, Hb-
7), 1. 18 (3H, d, J=6. 4 Hz, H-10), 1. 10 (3H, s, H-12),
1.01 (3H, s, H-11), "“C-NMR (100 MHz, CD,0OD) &:
202. 6 (C-3), 170. 3 (C-5), 125. 4 (C-4), 111.0 (C-1"),
102.3 (C-1"), 80.5 (C-3"), 78.1 (C-3"), 77.9 (C-2"),
77.0 (C-5"), 75.8 (C-9), 75.1 (C-2"), 75.0 (C-4"),
71.9 (C-4"), 68.7 (C-6"), 65.7 (C-5"), 52.4 (C-6),
48.1 (C-2), 37. 8 (C-8), 37.4 (C-1), 29. 1 (C-11), 27. 6
(C-12), 26.9 (C-7), 25. 1 (C-13), 20. 1 (C-10), VA "%k

-+ 808 -

it 527 SCHRG R EEAR — 300, b 5 558 (6R,
OR)- K B I I Joe 495 -9- 8% -3- ] -O-B-D-(6" -O-B-D-
I - ) G i ] 2 AT o

fkEWe: s RER (FEE), 41N
C,H,,0,. 'H-NMR (400 MHz, CD,0D) &: 7. 33 (1H,
s, H-3), 5.23 (1H, d, J=4. 4 Hz, H-1), 4. 62 (1H, d, J=
8.0 Hz, H-1"), 4.01 (1H, m, H-7), 3. 06 (1H, dd, J=
16. 0, 8. 0 Hz, H-5), 2. 20 (1H, m, Ha-6), 1. 99 (1H, m,
H-9), 1.84 (1H, m, H-8), 1.63 (1H, m, Hb-6), 1.06
(3H, d, J=6. 8 Hz, H-10), “C-NMR (100 MHz, CD,0D)
8: 171.4 (C-11), 151.7 (C-3), 114. 6 (C-4), 100. 0 (C-
1'),97.6(C-1),78.3 (C-3"), 78.0 (C-5"), 75. 1 (C-7),
74.7 (C-2"), 71.6 (C-4"), 62.7 (C-6"), 46.5 (C-9),
42.7 (C-6), 42. 1 (C-8), 32.2 (C-5), 13.4 (C-10), Lk
R 5 S5 SO IREEAR S, s e A e
J BRI .

k&7 ey, »+=k8CH,0. 'H-
NMR (400 MHz, CD,0D) &: 6. 86 (1H, s, H-5), 6. 51
(1H, s, H-8), 2.73 (1H, m, H-1), 2. 50 (1H, m, H-4),
2.19 (1H, m, H-10), 2. 12 (3H, s, H-13), 1. 77 (1H, m,
Ha-2), 1. 73 (1H, m, Ha-3), 1. 62 (1H, m, Hb-2), 1. 60
(1H, m, Hb-3), 1. 21 (3H, d, J=7. 2 Hz, H-9), 1. 01 (3H,
d, J=6.8 Hz, H-12), 0.75 (3H, d, J=6.8 Hz, H-11).
BC-NMR (100 MHz, CD,0D) &: 154.0 (C-7), 142.3
(C-8a), 131. 5 (C-4s), 131. 3 (C-5), 122.7 (C-6), 115. 1
(C-8), 44.3 (C-4), 34.0 (C-1), 32.4 (C-10), 29.9 (C-
2), 23.7 (C-9), 21. 7 (C-12), 20.9 (C-3), 17.9 (C-11),
16.1(C-13), DL E¥#8 5 278 SOk BEE A — 341,
WS B LAY TR (18,48)-T-H A A E K.

&S ey, 7+ 8 CH,0. H-
NMR (400 MHz, CD,0D) &: 6. 86 (1H, s, H-5), 6. 61
(1H, s, H-8), 2.66 (1H, m, H-1), 2. 60 (1H, m, H-4),
2.18 (1H, m, H-10), 2. 12 (3H, s, H-13), 1. 93 (1H, m,
Ha-2),1. 81 (1H, m, Ha-3), 1. 54 (1H, m, Hb-3), 1. 30
(1H, m, Hb-2), 1. 21 (3H, d, J=7. 2 Hz, H-9), 0. 98 (3H,
d, J=6.8 Hz, H-12), 0.69 (3H, d, J=6.8 Hz, H-11).
BC-NMR (100 MHz, CD,0D) &: 153.9 (C-7), 142.5
(C-8a), 131. 7 (C-4s), 131. 2 (C-5), 122.5 (C-6), 113.7
(C-8), 44. 4 (C-4), 33.9 (C-1), 33.1 (C-10), 32.1 (C-
2), 22.8 (C-9), 22.7 (C-3), 21. 6 (C-12), 17. 6 (C-11),
16.0 (C-13), DL E¥#8 5 27 SOk B A —34,
%A Y 8 (1RAS)-T- LA HE K.
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& Leamiky, 57X hCHN, "C-
NMR (100 MHz, CD,0D) 8: 149. 0 (C-2), 148. 8 (C-4),
142.1 (C-1), 136. 6 (C-6), 125.2 (C-5), 60.6 (C-1"),
48.2(C-3"),35.1 (C-3"), 26.3 (C-4"), 26.1 (C-5").,
& 9 AL AR B 20 ta, FH 3 Rl IT R RIS
FEAE M (RE) 5\ f B0 IR o — 20, % fb
19\ SRR

bGP0 REGRE K, 578 CHNO,.
'"H-NMR (400 MHz, DMSO-d,) & 10. 93 (2H, s, H-NH),
7.38 (1H, d, J=7. 2 Hz, H-6), 5. 44 (1H, d, J=7.2 Hz,
H-5). “C-NMR (100 MHz, DMSO-d,) 8: 164. 4 (C-4),
151. 6 (C-2), 142. 3 (C-6), 100.2 (C-5). DL I %#i 5
SR, W R A 10 R ERE

k&Y 1. LEsREE (FED, 27N
C,H,N,0,. 'H-NMR (400 MHz, CD,0D) &: 8. 01 (1H,
d, J=8.0 Hz, H-6), 5.90 (1H, d, J=4.4 Hz, H-1"),
5.70 (1H, d, J=8.0 Hz, H-5), 4. 18 (1H, m, H-2"),
4.15 (1H, m, H-3"), 4. 15 (1H, m, H-4"), 3. 84 (1H,
dd, J=12.0, 2.4 Hz, Ha-5"), 3.73 (1H, dd, J=12.0,
2.4 Hz, Hb-5' ), “C-NMR (100 MHz, CD,0D) &:
166.2 (C-4), 152.5 (C-2), 142.7 (C-6), 102. 6 (C-5),
90.7 (C-1"), 86.3 (C-4"), 75.7 (C-2"), 71.3 (C-3"),
62.3(C-5"). LA L¥¥E 522 o AR — 31,
WO AL A 11 IR

k&2, RS (B, 51N
C,H,.N,0,. 'H-NMR (400 MHz, CD,0D) &: 7.82
(1H, d, J=1. 2 Hz, H-6), 6. 28 (1H, t, J=6. 8 Hz, H-1"),
4.40 (1H, m, H-3"), 3.90 (1H, m, H-4"), 3.80 (1H,
dd, J=12.0, 3.2 Hz, Ha-5"), 3.73 (1H, dd, J=12.0,
3.2 Hz, Hb-5"), 2. 23 (2H, m, H,-2"), 1. 88 (3H, d, J=
1.2 Hz, H-7), "“C-NMR (100 MHz, CD,0D) &: 166. 4
(C-4), 152. 4 (C-2), 138.2 (C-6), 111. 5 (C-5), 88. 8 (C-
4"),86.2 (C-1"),72.2 (C-3"), 62.8 (C-5"), 41.2 (C-
27), 12.4 (C-7) VA FEHE 5 2 2% SCHR G IR AC —
], WA 12 R

LEW13: REARE A, 57X H CHNO,.
'H-NMR (400 MHz, DMSO-d,) 8: 8.01 (I1H, d, J=
2.8 Hz, H-2), 7. 36 (1H, d, J=8. 4 Hz, H-5), 7. 23 (1H,
dd, J=8. 4, 2. 8 Hz, H-4), 4. 59 (2H, s, H-7), “C-NMR
(100 MHz, DMSO-d,) 8: 154.9 (C-3), 152.2 (C-6),
137.3 (C-2), 125.1 (C-4), 123.3 (C-5), 65.2 (C-7).
VL EBAE 525 % S0k IR AR— 5, e e e h

W13 hy 5-FRHE-2- 32 H L RE

k& 14: LEERG S (FE), 2FXh
C,H,,N,0,, 'H-NMR (400 MHz, CD,0D) &: 8. 62 (1H,
s, H-3), 8.39 (1H, s, H-5), 5.34 (1H, m, H-1"), 4. 10
(1H, m, H-2"), 4. 02 (1H, m, H-2"), 4. 01 (1H, m, Ha-
4"),3.98 (1H, m, Ha-4"), 3.96 (1H, m, H-4"), 3. 83
(1H, m, Hb-4"), 3. 82 (1H, m, H-3"), 3. 80 (1H, m, Hb-
4"),3.36 (1H, m, Ha-1"), 3. 15 (1H, m, Hb-1"), “C-
NMR (100 MHz, CD,0D) 8: 155. 8 (C-2), 153. 3 (C-6),
143. 3 (C-5), 142.3 (C-3), 75.0 (C-3"), 73.8 (C-2"),
71.4 (C-1"), 71.3 (C-2"), 71.2 (C-3"), 63. 6 (C-4"),
63.3(C-4"),38.4(C-1"). VL FHEHES5S75 kX IESE
A—F, BEEEY 1478 2,6- AU RN

fkE&Ew1s: AL E AR, 4 F N
C,H,0,. 'H-NMR (400 MHz, DMSO-d,) §: 7.47
(1H, s, H-5), 7.45 (1H, s, H-5"), 4. 04 (3H, s, MeO-3),
3.96 (3H, s, MeO-4"), “C-NMR (100 MHz, DMSO-d,)
8: 158.7 (C-7), 158.6 (C-7"), 152. 4 (C-4), 149.9 (C-
4"), 141.6 (C-2), 140.7 (C-2"), 140.0 (C-3), 135.6
(C-3"),113.5 (C-6"), 112.7 (C-6), 111.5 (C-1), 111. 3
(C-5), 106.7 (C-1"), 106.6 (C-5"), 60.9 (3-OMe),
56.5 (4'-OMe). LA L%t 5 2 2% SCHk X IR LR —
B, AW 15 03,47 -0-B-D- " H LW
TR

fkE&w1e: A LER AR, 5 F N
C,H,0,. 'H-NMR (400 MHz, DMSO-d,) &: 7.83
(1H, s, H-5"), 7.51 (1H, s, H-5), 6.40 (2H, s, H,-8),
5.07 (1H, d, J=5.2 Hz, H-1"), 4.10 (3H, s, MeO-3).,
BC-NMR (100 MHz, DMSO-d,) §: 158.1 (C-7), 157. 4
(C-7"), 152.0 (C-4"), 150.6 (C-4), 141.8 (C-3"),
141.3 (C-2"), 138.3 (C-3), 131. 4 (C-2), 115. 4 (C-1),
113.5 (C-1"), 112.5 (C-5"), 112.4 (C-6"), 111. 7 (C-
6), 104.5 (C-8), 104.0 (C-5), 101.4 (C-1"), 77.3 (C-
3"),76.5 (C-5"), 73.3 (C-2"), 69. 5 (C-4"), 61.7 (3'-
OMe), 60. 6 (C-6"). LA ¥4 5 225 SCHRP X IR
A—F, HEEEY 1643 -0p-D-H JE-3,4-T. 1
TERIEREIETR -4 -OB-D-ML AT

fe&P17. TEEIRGE S (B, 27Xk
C,H,0,, 'H-NMR (400 MHz, CD,0D) &: 7. 24 (1H, dd,
J=1.6, 1.6 Hz, H-6), 7.08 (1H, t, J=7.6 Hz, H-4),
6.80 (1H, t, J=7.6 Hz, H-5), 6.76 (1H, dd, J=7.6,
1. 6 Hz, H-3), 4. 65 (2H, s, H,-7). “C-NMR (100 MHz,

+ 809 -
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CD,0D) &: 156.2 (C-2), 129.4 (C-6), 129.3 (C-4),
128.5 (C-1), 120.4 (C-5), 115.9 (C-3), 61.1 (C-7).
DL B0dE 5 22 SOkt BRI AR — 30, Mok e i
Y7 Rk

fb&w18: s Ra &S (HEE, 5FXh
C,H,0,. 'H-NMR (400 MHz, CD,0OD) &: 9.73 (1H, s,
H-7), 7.43 (1H, d, J=1. 6 Hz, H-2),7.42 (1H, dd, J=
8.4, 1.6 Hz, H-6), 6. 93 (1H, d, J=8. 4 Hz, H-5), 3.91
(3H, s, OMe). “C-NMR (100 MHz, CD,0OD) &: 192.9
(C-7), 154.7 (C-4), 149.6 (C-3), 130.6 (C-1), 127.9
(C-6), 116. 3 (C-5), 111. 2 (C-2), 56. 4 (OMe). DL |4k
Wi 552 2% SO IR A — 30, U e B9 1828
G

REY19: TasRE &S (FED, 51Xk
C,H,0,. 'H-NMR (400 MHz, CD,0OD) &: 7. 06 (2H, s,
H-2, 6), “C-NMR (100 MHz, CD,0D) &: 170. 5 (C-7),
146. 4 (C-3, 5), 139.5 (C-4), 122.1 (C-1), 110. 3 (C-2,
6). LI LEHE S5 S Sl LA — B, i
A 19 HEE TR

fbaP20. TR (FED, 51Xk
C,H,0,. 'H-NMR (400 MHz, CD,0OD) &: 7. 04 (2H, s,
H-2, 6), 3.81 (3H, s, OMe), "“C-NMR (100 MHz,
CD,OD) 6: 169. 1 (C-7), 146.6 (C-3, 5), 140.2 (C-4),
121. 1 (C-1), 110. 0 (C-2, 6), 52.2 (OMe). VA I %#
5575 SO IS AR — 30, B e fh A 20 ik
TFR

k& 21: LasRas S (FED, 41Xk
C,H,,0,. 'H-NMR (400 MHz, CD,0OD) &: 7. 05 (2H, s,
H-2, 6), 4.27 (2H, q, J=7.2 Hz, H-8), 1.34 (3H, t, J=
7.2 Hz, H-9). “C-NMR (100 MHz, CD,0D) &: 168. 6
(C-7), 146. 5 (C-3, 5), 139. 7 (C-4), 121. 8 (C-1), 110. 0
(C-2,6),61.7(C-8), 14.9 (C-9). LA % 55% ik
X HEIEA — 3, e b AW 21 IR B TR TR

ABIFTEAE /SR £ B 5 BOP) 19 15 T A 20
BRI 20 E Y, e E Y 1~6 2 1 TE/\ S
LV R G I S AN £R W - DR k=
MRS PR TEOT ARt T 2% .

2% ik
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