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Studies on non-alkaloid constituents from Alstonia mairei
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Abstract: Objective To study the non-alkaloid constituents from the stems and leaves of Alstonia mairei. Methods The chemical
constituents were separated and purified by silica gel, ODS, Sephadex LH-20 gel column chromatographies, and preparative HPLC.
Their structures were determined by physicochemical properties, spectral data, as well as comparisons with the data in literature.
Results Eighteen compounds were isolated from the petroleum ether fraction of 90% ethanol extract from the stems and leaves of 4.
mairei, and identified as lupeol (1), 30-oxo-lupeol (2), lupenyl acetate (3), a-amyrin (4), a-amyrenone (5), 23-hydroxyursolic acid (6),
B-amyrin (7), P-amyrenone (8), maslinic acid (9), friedelinol (10), friedelin (11), tectochrysin (12), 5,6-dihydroxy-7,4'-
dimethoxyflavone (13), 5,3'-dihydroxy-7,4'-dimethoxyflavone (14), 7-hydroxy-7,5,3',4'-trimethoxyflavone (15), 5,7,3',4'-
tetramethoxyflavone (16), S5-hydroxy-6,7,8,4-tetramethoxyflavone (17), and S5-hydroxy-6,7,8,3',4"-pentamethoxyflavone (18).
Conclusion All compounds are isolated from A. mairei for the first time. In addition to compound 1, the other compounds are isolated
from the plants of Alstonia R. Br. for the first time.
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FA M R e R AR A R AL 2 8o BEAT T R GEE
FT, MBI 90% S BEHE A 1) A7 ik A% HGH A Hh
SEAREIT 18 MEAEW, 4 K kP e S
(lupeol, 1)+ 30-MHEP B 1 (30-oxo-lupeol, 2).
P S CBRER (lupenyl acetate, 3). o7 K EREE
(o-amyrin, 4). a-7FHEEAT (o-amyrenone, 5). 23-
FEAEE MR (23-hydroxyursolic acid, 6). B-75 4 ig
g (B-amyrin, 7). B-ZFFWAENT (B-amyrenone, 8).
L% (maslinic acid, 90 AR (friedelinol, 10).
AFeM (friedelin, 11). ¥ 2F 83 (tectochrysin,
12). 5,6-F-7,4- WA LN (5,6-dihydroxy-
7,4"-dimethoxyflavone, 13). 5,3- 2374~ " H
A SE W (5,3'-dihydroxy-7,4'-dimethoxyflavone,
14). 7-F2 3 -53"4- = A B 5 /] ( 7-hydroxy-
5,3 4'-trimethoxyflavone, 15). 5,7,3".4'-PU H 4 I o5
fiil (5,7,3',4"-tetramethoxyflavone, 16). 5-$£3£-6,7,
8,4"-VY A JL % i (5-hydroxy-6,7,8,4'-tetramethoxy-
flavone, 17) 1 5-¥£5:-6,7,8,3'4'- . H 48 J 25 R
(5-hydroxy-6,7,8,3",4"-pentamethoxyflavone, 18). [}
a1 R E RN B 2 LA, HoAlfk
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Bruker AV-400 7 3% g 3L 4R 1 (4% [E] Bruker
4y #]); Finnigan LCQ Advantage MAX Y i {3 (56
[E e 2 w]D s Agilent 1200 43477 8 i ZACHAH (54
CGEEZHEE R BRAFD; Cosmosil Cig 43T
ek (250 mm X 4.6 mm, 5 um); Dionex il £ %4
R RO AR €A (SEE#ZE A H]); Cosmosil Cg 2
HlR AR (250 mmX 10 mm, 5 um); HEE
Hl s (Bt Buchi AF]); HZHENK GF)sy A
e (5 S 1) )5 Sephadex LH-20
(Amersham Blosclences A ); ODS #4141k}
(Cig, 10~40 pm, Merck Aw]); BRI K4
M2l 7] o

FAMET 2014 4F 5 HRET 2 MA IR
T, U P IR AR iy B2 2 B A0S 254% %8 08
N IATRRES B8 L B ) - Ak Alstonia mairei
Lévl. [RAEI, SEUFFRAS (20140501) FRAF T i

YU REE T 2 AR A 2 2 B A S S AR AR =
2 RS54 E

LA T R 9.0 kg, WE, 90%EEA
BRI, AR 1, PR3 IR, SRR
GifHRHE 1.6 kgo RE MK, MUK A BRI
TR L MRIEAT 2 H, (RIS 1) 5 1A i TR A7 162.6
g MR L FE AT 280.8 go A MMk FR AT 48 1k i
(100~200 H> FEtansres, £ ililk-raE (100 @ 0—~
011000 ABEMiFIELEEBENS 2] 6 ML (Fr. 1~
8). Fr. 2 (10.6 g) ZfiEfE (200~300 H) F:aif
Y, A MEE-BEEE 40 (100 0 0—0 : 100) Ay
FURE VLA 5 A4 Fr. 2A~2F. Fr. 2A 44k
WAE A S o 2, AT - R Ol (19 1 1) ST
fiA3ELAW 1 (58.4mg). 3 (15.9mg) F17 (16.2
mg); Fr. 2B SHERAE (150 25, Ay BE- e (19
1D S a &Y 2 (11.6 mg). 4 (22.6 mg)
F18 (19.6 mg); Fr.2C & R STRERAE(wt, A k-
W (90 1) FREVERS RIS 5 (15.8 mg). 9
(9.6 mg) A1 11(44.2 mg); Fr. 2D £ Sephadex LH-20
CEA7-HFEDO LS 2 AY) 6(13.6 mg) F1 10(38.3
mg). Fr.3 (258 g) £ ODS AHAE(l, FHE-/K
(50 : 50—100 : 0O BEEEVEML, 733 5 M5 Fr.
3A~3E. Fr. 3A &Ml SRmAn s, DU -
K (851 15) AahtH, 2MLE 12 (9.6 mg).
15 (32.6 mg). 17 (162 mg) 118 (36.6 mg); Fr.
3B &Ml MmO ARt s, DU EE-K (75 1 25)
MRS, BEEY 13 (12.4 mg). 14 (18.9 mg)
116 (32.5mg).
3 HMETE

&Y 1: A JE K K, Liebermann-
Burchard J v FH 5 7073k C30Hs00 5 ESI-MS m/z:
427 [M+H]". '"H-NMR (400 MHz, CDCls) J: 4.68
(1H, brs, H-29a), 4.60 (1H, brs, H-29b), 3.19 (1H, dd,
J=10.8, 5.0 Hz, H-3), 1.68 (3H, s, H-30), 1.01 (3H, s,
H-28), 0.97 (3H, s, H-27), 0.94 (3H, s, H-26), 0.83
(3H, s, H-25), 0.81 (3H, s, H-24), 0.78 (3H, s, H-23);
BC-NMR (100 MHz, CDCls) 6: 145.1 (C-20), 110.2
(C-29), 79.3 (C-3), 55.6 (C-5), 50.9 (C-9), 49.0
(C-18), 48.1 (C-19), 42.9 (C-17), 42.2 (C-14), 40.8
(C-8), 40.1 (C-22), 38.9 (C-1), 38.5 (C-4), 38.0
(C-13), 36.8 (C-10), 35.6 (C-16), 34.4 (C-7), 30.3
(C-21), 29.8 (C-2), 28.0 (C-23), 27.6 (C-15), 25.4
(C-12), 20.9 (C-11), 19.3 (C-30), 18.4 (C-6), 18.1
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(C-28), 16.2 (C-25), 15.5 (C-26), 15.4 (C-24), 14.2
(C-27) LA H0ds 55 SCRRRE 5 2 A — 30, i
YSEALEY 1 P

tE&Y 2. A e N K, Liebermann-
Burchard J )% FH 1 ; 735 C30Hys02, ESI-MS m/z:
441 [M+H]', 463 [M+Na]". '"H-NMR (400 MHz,
CDCls) 8: 9.49 (1H, brs, H-30), 6.28 (1H, brs, H-29a),
5.88 (1H, brs, H-29b), 3.21 (1H, dd, J = 11.0, 4.8 Hz,
H-3), 1.00 (3H, s, H-26), 0.95 (3H, s, H-23), 0.91 (3H,
s, H-27), 0.80 (3H, s, H-28), 0.78 (3H, s, H-25), 0.68
(3H, s, H-24); *C-NMR (100 MHz, CDCl3) 6: 195.0
(C-30), 156.9 (C-20), 133.1 (C-29), 78.9 (C-3), 54.8
(C-5), 51.2 (C-18), 50.1 (C-9), 42.8 (C-17), 42.7
(C-14), 40.9 (C-8), 40.1 (C-22), 39.2 (C-4), 38.9
(C-1), 37.9 (C-13), 37.0 (C-10), 36.6 (C-19), 35.4
(C-16), 34.3 (C-7), 32.9 (C-21), 28.1 (C-23), 27.8
(C-12), 27.6 (C-15), 27.3 (C-2), 21.0 (C-11), 18.6
(C-6), 17.9 (C-28), 16.1 (C-25), 15.8 (C-26), 15.4
(C-24), 14.3 (C-27) LA % 5 SRR I A— 5,
WS e LA 2y 30-FE 3R] I

&Y 3. Bt e K, Liebermann-
Burchard J )% FH 1 o 731k C3,Hs,0,, ESI-MS m/z:
469 [M+H] . '"H-NMR (400 MHz, CDCl;) &: 4.72
(1H, brs, H-29a), 4.61 (1H, brs, H-29b), 4.48 (1H, dd,
J=11.6, 6.8 Hz, H-3), 2.12 (3H, s, CH;CO), 1.71 (3H,
s, H-30), 1.08 (3H, s, CH3), 1.03 (3H, s, CHj), 0.94
(3H, s, CH;), 0.91 (3H, s, CHs), 0.87 (3H, s, CHj),
0.79 (3H, s, CHs); “C-NMR (100 MHz, CDCl;) §:
171.2 (CH5CO), 150.8 (C-20), 109.6 (C-29), 80.9
(C-3), 55.7 (C-5), 50.8 (C-9), 49.1 (C-18), 48.6
(C-19), 43.0 (C-17), 42.7 (C-14), 40.1 (C-22), 39.8
(C-8), 38.5 (C-1), 38.2 (C-13), 37.6 (C-4), 36.9
(C-10), 35.7 (C-16), 34.8 (C-7), 29.7 (C-21), 27.9
(C-23), 27.6 (C-15), 25.7 (C-12), 23.6 (C-2), 22.0
(CH5CO), 21.8 (C-11), 19.8 (C-30), 18.5 (C-6), 18.1
(C-28), 16.9 (C-25), 16.4 (C-26), 15.7 (C-24), 14.9
(C-27)o VA %l 5 ek SeA —5, ke
WA 3 3P 5 PR TG -

e 4. A JLEEMHM K, Liebermann-
Burchard WV FH P 5 7355k C30HsoO 5 ESI-MS m/z:
427 [M+H]', 449 [M+Na]". "H-NMR (400 MHz,
CDCly) 6: 5.21 (1H, t, J = 4.0 Hz, H-12), 3.20 (1H, t,
J = 7.0 Hz, H-3), 1.12 (3H, s, H-27), 1.06 3H, s,

H-23), 1.03 (3H, s, H-25), 1.00 (3H, s, H-24), 0.93
(3H, d, J = 6.6 Hz, H-29), 0.89 (3H, d, J = 6.6 Hz,
H-30), 0.85 (3H, s, H-28), 0.79 (3H, s, H-26);
BC-NMR (100 MHz, CDCL) &: 139.2 (C-13), 124.7
(C-12), 79.0 (C-3), 59.1 (C-18), 55.4 (C-5), 47.9
(C-9), 41.8 (C-14), 41.5 (C-22), 40.3 (C-8), 39.8
(C-20), 39.2 (C-19), 38.8 (C-4), 38.4 (C-1), 36.7
(C-10), 33.6 (C-17), 32.8 (C-7), 32.6 (C-21), 28.7
(C-15), 28.5 (C-23), 28.4 (C-28), 27.8 (C-2), 26.9
(C-16), 24.3 (C-11), 23.3 (C-27), 22.1 (C-30), 19.0
(C-6), 18.7 (C-29), 17.8 (C-26), 17.3 (C-25), 16.1
(C-24), VL F¥ed 5 Scukap i s A — 8, o e
B 4 N a-F R BEREE

&Y 5: B JEEEMm K, Liebermann-
Burchard Jo 3 FH1E ;s 431 38 C30HagO5 ESI-MS m/z:
425 [M+H]', 447 [M+Na]". '"H-NMR (400 MHz,
CDCls) d: 5.18 (1H, t, J = 4.0 Hz, H-12), 1.10 (3H, s,
H-27), 1.06 (3H, s, H-23), 1.03 (3H, s, H-25), 1.00
(3H, s, H-24), 0.96 (3H, d, J = 5.8 Hz, H-29), 0.89
(3H, d, J = 5.8 Hz, H-30), 0.86 (3H, s, H-28), 0.82
(3H, s, H-26); "*C-NMR (100 MHz, CDCl3) 6: 217.8
(C-3), 139.8 (C-13), 124.3 (C-12), 58.9 (C-18), 55.4
(C-5), 47.5 (C-4), 472 (C-9), 42.5 (C-14), 41.6
(C-22), 402 (C-8), 39.8 (C-20), 39.7 (C-19), 39.6
(C-1), 36.8 (C-10), 34.3 (C-2), 34.0 (C-17), 32.6
(C-7), 31.4 (C-21), 29.0 (C-15), 28.9 (C-28), 28.3
(C-23), 26.7 (C-16), 23.6 (C-11), 23.3 (C-27), 21.8
(C-24), 21.4 (C-30), 20.1 (C-6), 17.8 (C-29), 17.2
(C-26), 15.9 (C-25). LA bZdi 55 STk 1 Fd 3
A, MO EAS 5 N a- AR TSR .

WwEY 6: A LEEHNH A, Liebermann-
Burchard S )% FH % ; 7317 A C30Hys045 ESI-MS m/z:
473 [M+H]". '"H-NMR (400 MHz, CDCl;) d: 5.47
(1H, t, J = 3.8 Hz, H-12), 4.19 (1H, t, J = 6.8 Hz,
H-3), 4.16 (1H, d, J = 9.8 Hz, H-23a), 3.71 (1H, d, J =
9.8 Hz, H-23b), 2.58 (1H, d, J = 11.2 Hz, H-18), 1.96
(3H, s, H-27), 1.77 (3H, s, H-24), 1.08 (3H, s, H-25),
1.03 (3H, d, J = 6.6 Hz, H-29), 0.99 (3H, s, H-26),
0.96 (3H, d, J = 5.7 Hz, H-30); "“C-NMR (100 MHz,
CDCls) d: 179.8 (C-28), 139.2 (C-13), 125.5 (C-12),
79.2 (C-3), 66.0 (C-23), 53.4 (C-18), 47.9 (C-5), 48.6
(C-9), 48.5 (C-17), 42.9 (C-4), 42.7 (C-14), 39.9
(C-8), 39.6 (C-19), 39.3 (C-20), 39.0 (C-1), 38.6
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(C-10), 37.4 (C-22), 33.3 (C-7), 31.0 (C-21), 28.5
(C-15), 26.1 (C-2), 24.9 (C-16), 24.0 (C-11), 23.6
(C-27), 21.3 (C-30), 18.4 (C-6), 17.6 (C-26), 17.6
(C-29), 17.1 (C-25), 15.8 (C-24). LA ¥ 5 iRk
AR, W E A 6 O 23-FRIERE IR .

e 7. At EEN K, Liebermann-
Burchard J W FHYE; 437508 C3Hs005 ESI-MS m/z:
427 [M+H]". '"H-NMR (400 MHz, CDCl;) J: 5.49
(1H, t, J = 4.0 Hz, H-12), 3.51 (1H, m, H-3), 1.19,
1.13, 1.10, 1.05, 1.03, 0.99, 0.83 (3HX 7, s, 7X -CH;);
BC-NMR (100 MHz, CDCLy) d: 145.8 (C-13), 122.1
(C-12), 78.9 (C-3), 55.7 (C-5), 48.1 (C-9), 47.6
(C-18), 46.7 (C-19), 41.8 (C-14), 40.0 (C-8), 38.9
(C-4), 38.5 (C-1), 37.3 (C-10), 36.9 (C-22), 34.5
(C-21), 33.6 (C-29), 33.1 (C-17), 30.9 (C-20), 28.8
(C-28), 28.3 (C-23), 27.5 (C-2), 27.0 (C-16), 26.6
(C-15), 26.0 (C-27), 23.9 (C-11), 23.6 (C-30), 19.1
(C-6), 18.6 (C-6), 17.2 (C-26), 16.1 (C-24), 15.8
(C-25). LA ¥l 5 ik Sk — s, ko
WEW T R B-E R BERE .

&Y 8: Ht b M K, Liebermann-
Burchard J W FHYE; 431308 C30HagOs ESI-MS m/z:
425 [M+H]". '"H-NMR (400 MHz, CDCl;) d: 5.38
(1H, t, J = 4.2 Hz, H-12), 1.18, 1.12, 1.09, 1.03, 0.99,
0.95,0.86 (3HX7, s, 7X-CHj3): >C-NMR (100 MHz,
CDCly) 6: 217.8 (C-3), 145.6 (C-13), 121.8 (C-12),
55.8 (C-5), 47.6 (C-4), 47.3 (C-18), 46.9 (C-9), 46.8
(C-19), 42.0 (C-14), 39.8 (C-8), 39.3 (C-1), 37.4
(C-22), 36.8 (C-10), 34.8 (C-21), 34.3 (C-2), 33.6
(C-29), 32.5 (C-17), 32.3 (C-7), 31.1 (C-20), 28.8
(C-28), 23.9 (C-11), 26.9 (C-16 ), 26.6 (C-23), 26.3
(C-15), 25.8 (C-27), 23.8 (C-30), 21.5 (C-24), 20.3
(C-6), 17.4 (C-26), 15.8 (C-25). LA -l 55 CikdR i
A, WO E A 8 N B-TF WG -

e 9: At ILE MK, Liebermann-
Burchard 3V BHPE: 5 7317 h C3gHygO45 ESI-MS mi/z:
473 [M+H]". 'H-NMR (400 MHz, CsDsN) &: 5.52
(1H, t, J = 3.8, H-12), 1.36, 1.26, 1.10, 1.03, 1.00,
0.98,0.91 (BHX7, s, CH;X7); “C-NMR (100 MHz,
CsDsN) 6: 180.2 (C-28), 144.9 (C-13), 122.8 (C-12),
83.8 (C-3), 68.9 (C-2), 56.3 (C-5), 48.4 (C-9), 47.8
(C-19), 46.9 (C-17), 46.4 (C-1), 42.5 (C-14), 42.1
(C-18), 39.9 (C-8), 39.6 (C-4), 38.4 (C-10), 34.2

(C-21), 33.5 (C-29), 33.5 (C-22), 33.2 (C-7), 31.1
(C-20), 29.7 (C-23), 28.6 (C-15), 26.8 (C-27), 23.9
(C-16), 23.7 (C-30), 23.4 (C-11), 18.9 (C-6), 18.1
(C-26), 17.5 (C-24), 16.9 (C-25). LA %k 55 ik
BRI A 50, MO A 9 L I .

a5 10: BTG E MK, Liebermann-
Burchard J )% FHYE ; 4313 h C30Hs20, ESI-MS m/z:
429 [M+H]", 451 [M+Na]". '"H-NMR (400 MHz,
CDCls) 6: 1.21 (3H, s, H-28), 1.06 (3H, s, H-27), 1.02
(3H, s, H-29), 0.99 (3H, s, H-26), 0.95 (3H, s, H-30),
0.89 (3H, d, J = 6.6 Hz, H-23), 0.87 (3H, s, H-24),
0.76 (3H, s, H-25); "*C-NMR (100 MHz, CDCl;) :
72.8 (C-3), 61.6 (C-10), 53.9 (C-8), 49.1 (C-4), 42.6
(C-18), 42.0 (C-6), 39.7 (C-5), 39.6 (C-22), 38.1
(C-14), 37.6 (C-13), 37.3 (C-9), 36.3 (C-2), 35.8
(C-11), 35.2 (C-16), 35.0 (C-19), 34.8 (C-30), 32.3
(C-21), 32.1 (C-28), 31.9 (C-15), 31.6 (C-29), 30.3
(C-12), 29.8 (C-17), 28.5 (C-20), 20.1 (C-27), 18.6
(C-25), 18.2 (C-26), 17.6 (C-7), 16.8 (C-24), 16.7
(C-1), 11.1 (C-23), LL Eda 15 STk aE 1) £ s 3 A
— 5, HER A 10 IR EE.

&Y 11: AL ETEM K, Liebermann-
Burchard J )% FH1E ; 431 38 C30Hs00, ESI-MS m/z:
427 [M+H] . 'H-NMR (400 MHz, CDCl;) d: 2.42
(1H, dd, J = 4.8, 2.2 Hz, H-2a), 2.39 (1H, dd, J = 4.8,
2.2 Hz, H-2b), 2.35 (1H, d, J = 4.0 Hz, H-4), 1.18 (3H,
s, H-28), 1.08 (3H, s, H-27), 1.00 (3H, s, H-30), 0.96
(3H, s, H-26), 0.94 (3H, s, H-29), 0.89 (3H, d, J = 6.8
Hz, H-23), 0.86 (3H, s, H-25), 0.69 (3H, s, H-24);
BC.NMR (100 MHz, CDCl3) 6: 213.1 (C-3), 59.6
(C-10), 58.1 (C-4), 52.9 (C-8), 42.8 (C-18), 42.5
(C-5), 41.7 (C-2), 41.5 (C-6), 40.0 (C-13), 39.6
(C-22), 38.2 (C-14), 37.7 (C-9), 36.3 (C-16), 36.0
(C-11), 35.5 (C-19), 35.2 (C-29), 32.9 (C-21), 32.5
(C-15), 32.1 (C-28), 31.9 (C-30), 31.7 (C-17), 30.7
(C-12), 28.5 (C-20), 22.8 (C-1), 20.5 (C-26), 19.0
(C-27), 18.3 (C-7), 17.9 (C-25), 15.1 (C-24), 7.2
(C-23). LA ¥l 5 somkaros S A — 8", Mkse
A& 11 AR .

B 12: RIEETCETEM AR, =Sk R MY
FERPR -k SN B s 431 20A CigH 1204, ESI-MS
miz: 269 [M—+H] . "H-NMR (400 MHz, DMSO-d;) :
12.78 (1H, s, 5-OH), 7.86 (2H, t, J = 8.0 Hz, H-3', 5'),
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7.59~7.66 (3H, m, H-3', 4, 5'), 6.72 (1H, s, H-3),
6.49 (1H, d, J=2.2 Hz, H-8), 6.32 (1H, d, J= 2.2 Hz,
H-6), 3.89 (3H, s, 7-OCH3); “C-NMR (100 MHz,
DMSO-dg) &: 181.9 (C-4), 165.3 (C-7), 163.9 (C-2),
161.7 (C-5), 157.8 (C-9), 131.9 (C-4"), 131.1 (C-1'),
129.0 (C-3, 5"), 126.5 (C-2', 6'), 106.3 (C-10), 105.8
(C-3), 98.1 (C-6), 92.8 (C-8), 55.8 (7-OCHy). LA |4k
i 5 SCaRARE A 2, WA 12
AW 13: IRIEOTCETEI AR, =SBk
FERR-BEH SN B s 431 20h C17H 1406, ESI-MS
m/z: 315 [M+H] . "H-NMR (400 MHz, DMSO-dj) 6
12.56 (1H, s, 5-OH), 8.72 (1H, s, 6-OH), 8.08 (2H, d,
J=8.4Hz, H-2, 6'), 7.09 (2H, d, J = 8.4 Hz, H-3', 5'),
6.96 (1H, s, H-3), 6.88 (1H, s, H-8), 3.90 (3H, s,
4'-OCHs3), 3.86 (3H, s, 7-OCH;); “C-NMR (100 MHz,
DMSO-d) J: 181.9 (C-4), 163.2 (C-2), 162.3 (C-4),
154.6 (C-7), 150.0 (C-5), 146.4 (C-9), 129.8 (C-6),
128.2 (C-2', 6'), 122.9 (C-1'), 114.6 (C-3', 5'), 104.9
(C-10), 103.2 (C-3), 91.5 (C-8), 56.6 (4'-OCH3), 55.9
(7-OCHj)o LA ¥t 55 SOk 3 A — 50, i
EEY) 13 2 5,6- —F85E-7,4'- — FA LT
B 14: IRIEEOTETERM AR, =SB RN
MIERIR-Dky SN B YE s 73 12Xk Ci7H1406, ESI-MS
m/z: 315 [M—+H] . "H-NMR (400 MHz, DMSO-dj) &
12.61 (1H, s, 5-OH), 8.92 (1H, s, 3’-OH), 7.49 (1H,
dd, J = 8.6, 2.0 Hz, H-6"), 7.39 (1H, d, J = 2.0 Hz,
H-2'), 7.08 (1H, d, J = 8.6 Hz, H-5'), 6.72 (1H, s,
H-3), 6.68 (1H, d, J = 2.2 Hz, H-8), 6.28 (1H, d, J =
2.2 Hz, H-6), 3.88 (3H, s, 7-OCH;), 3.81 (3H, s,
4'-OCH3); “C-NMR (100 MHz, DMSO-d) &: 182.1
(C-4), 165.4 (C-7), 163.9 (C-2), 160.9 (C-5), 157.6
(C-9), 150.9 (C-4"), 146.89 (C-3'), 122.8 (C-1'), 119.1
(C-6'), 112.6 (C-2'), 112.2 (C-5'), 104.7 (C-10), 103.9
(C-3), 98.4 (C-6), 93.1 (C-8), 56.4 (4-OCH3), 55.8
(7-OCH3)o VL - ¥dfa 5 ScikaR i s A — 52, i
EEY) 14 2y 53-8 587 4~ AL
B 15: IRIEETETEMAR, =SBk R N
FERR-BH [ BB s 4372l CisH 606, ESI-MS
miz: 329 [M+H] . "H-NMR (400 MHz, DMSO-dj) &
10.72 (1H, s, 5-OH), 7.58 (1H, dd, J = 8.2, 1.8 Hz,
H-6'), 7.51 (1H, d, J = 1.8 Hz, H-2"),7.10 (1H, d, J =
8.2 Hz, H-5), 6.71 (1H, s, H-3), 6.60 (1H, d, J = 2.0

Hz, H-8), 6.38 (1H, d, J = 2.0 Hz, H-6), 3.86 (3H, s,
3-OCH;), 3.83 (3H, s, 4-OCH;), 3.80 (3H, s,
5-OCH;): "“C-NMR (100 MHz, DMSO-dj) 6: 176.3
(C-4), 162.2 (C-7), 160.6 (C-5), 159.5 (C-2), 158.9
(C-9), 151.3 (C-4"), 148.8 (C-3'), 123.4 (C-1"), 119.2
(C-6"), 112.1 (C-5"), 109.2 (C-2'), 107.5 (C-10), 106.8
(C-3), 96.7 (C-6), 95.5 (C-8), 57.2 (3-OCHj;), 56.9
(4'-OCH3), 55.6 (5'-OCH3). LA _E#din 5 SCHRARIE 1
B A 3, s A 15 hy 75 0E-5,3" 40
AT

WAEW 16: REOTETEM A, SHIR-BH X
REFAPE: 77K CioHisOgr ESI-MS mi/z: 343 [M+
H]". 'H-NMR (400 MHz, DMSO-d;) 6: 7.51 (1H, dd,
J =188, 1.8 Hz, H-6"), 7.28 (1H, d, J = 1.8 Hz, H-2'),
6.86 (1H, d, J = 8.8 Hz, H-5'), 6.61 (1H, s, H-3), 6.51
(1H, d, J= 2.0 Hz, H-8), 6.32 (1H, d, J = 2.0 Hz, H-6),
3.96 (3H, s, 3'-OCH3), 3.95 (3H, s, 5-OCH3), 3.93
(3H, s, 4-OCH3), 3.87 (3H, s, 7-OCH;); "*C-NMR
(100 MHz, DMSO-ds) o: 178.1 (C-4), 164.0 (C-7),
161.1 (C-2), 160.9 (C-5), 160.0 (C-9), 151.9 (C-4"),
149.4 (C-3"), 123.9 (C-1'), 119.8 (C-6"), 110.9 (C-5"),
109.5 (C-10), 108.8 (C-2'), 107.9 (C-3), 96.5 (C-6),
93.1 (C-8), 56.6 (4-OCHj;), 563 (5-OCHj), 55.9
(3-OCHs3), 55.6 (7-OCHs). LA s B SOk IEFA
5, U EA A 16 S 5,73 4 DU H AR L B

B 17 RIEOTCETERM AR, — SR
FHERBR -5 s W FH s 70150k C19H 1307, ESI-MS
m/z: 359 [M+H] . "H-NMR (400 MHz, DMSO-dj) 6
11.96 (1H, s, 5-OH), 7.28 (2H, d, J = 8.4 Hz, H-2, 6'),
6.36 (2H, d, J = 8.4 Hz, H-3', 5'), 6.21 (1H, s, H-3),
3.24 (3H, s, 6-OCH3), 3.18 (3H, s, 7-OCHj3), 3.11 (3H,
s, 8-OCH3), 3.08 (3H, s, 4-OCH;): "*C-NMR (100
MHz, DMSO-ds) 6: 182.6 (C-4), 164.3 (C-2), 162.7
(C-4"), 153.1 (C-7), 149.0 (C-5), 145.8 (C-9), 136.4
(C-6), 132.8 (C-8), 128.6 (C-2, 6'), 123.1 (C-1),
1153 (C-3', 5", 106.8 (C-10), 104.1 (C-3), 62.5
(6-OCHj), 62.1 (7-OCHs), 60.8 (8-OCH;), 55.8
(4-OCHs). DA E%d 5 scpkpis A —50, %
SEEW 1T K 5-F23-6,7,8,4"- DU F AR JE T8

EY) 18: IRIEETLETEMAR, =SBk RN
FERTR -k SN B s 431208 CaoHaoOs, ESI-MS
miz: 389 [M+H]". "H-NMR (400 MHz, DMSO-dj) &
12.08 (1H, s, 5-OH), 7.56 (1H, dd, J = 8.0, 2.2 Hz,
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H-6"), 7.38 (1H, d, J = 2.2 Hz, H-2), 7.01 (1H, d, J =
8.0 Hz, H-5"), 6.61 (1H, s, H-3), 4.08 (3H, s, 6-OCHa),
3.98 (3H, s, 7-OCHj3), 3.97 (3H, s, 8-OCHs3), 3.95 (3H,
s, 3'-OCHj3), 3.93 (3H, s, 4-OCHs); "“C-NMR (100
MHz, DMSO-ds) J: 182.8 (C-4), 163.9 (C-2), 152.8
(C-4'), 152.4 (C-7), 149.8 (C-3'), 149.6 (C-9), 145.8
(C-5), 135.9 (C-6), 132.8 (C-8), 124.1 (C-1'), 119.9
(C-6'), 111.6 (C-5"), 109.2 (C-2'), 106.8 (C-10), 103.9
(C-3), 62.4 (6-OCHs3), 61.9 (7-OCHj3), 60.9 (8-OCHs),
56.4 (3'-OCHj3), 56.2 (4'-OCH3). LA L%0¥s 5 SCikii
EHEA S, M et 18 5-¥80E-6,7,8,3',
4'- 1 AR AL B
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