227244 Acta Pharmaceutica Sinica 2011, 46 (3): 317-321 © 317 ¢

N

FLERPUERT TR

o, TE
(b BE R ST, i 201210)

WE: AR E DA BIRB Y T 0 (Andrographis paniculata) MR 22 RSY, 18 FH & FhE0E 76 A
UG IR 77 2 O SRR 1F) 80% LEEIRENM 7y B %8 T 28 M4, b 20 AN 3RER: 5, 5- 87, 8, 2-=H
AIEIEE (1), 5-F2%E-7, 8,2, 6'-DY AL TR (2). 5, 3'-dihydroxy-7, 8, 4',-trimethoxyflavone (3). 2'-f4%-5, 7, 8-
= HAESE N (4). S-RAE-7, 8, 2, 3, 4-HHAIETET (6). wightin (7). 5, 2', 6'-trihydroxy-7-methoxyflavone
2'-0-B-D-glucopyranoside (8) ~ 5, 7, 8, 2'-PU FHAILTE T (10). 5-F23E-7, 8- WAL 400 (11). 5-¥&3t-7, 8-
AR (12), 5, 2- T FR3E-7, 8- HIASE T (13). S5-FR3E-7, 8,2, 5-PUH AL EEE (14). 5-F23E-7, 8, 2,
3-PYFREIEIEE (15). 5-FHE-7, 8, 2-= WAL T AT (16). 5, 4- " ¥03E-7, 8,2, 3-PY A ILHE] 17). —AHKE
Bz (18). andrographidine A (19). andrographidine B (20). andrographidine C (21) #1 5, 2'-dihydroxy-7, 8-
dimethoxyflavone 2'-O-B-D-glucopyranoside (22); 3 A~ .iili P lg: Braf DN BEF G (23). Bref DB (24) A
FOMENEE (25); 2 DAR 2 RAAERE (26) Al 425 2-FEJLAER (5); FEUER 9), -5 27)
BTSN (28). (B 1 AFGED, WED 4 IR FY, WEW 2. 3. 5 AR B S5 E
23], G 6~9 i RN ZRY T 4 B4 3

KRR o0 W ERy

HhE 5 ES: R284 SCHERFRIRAD: A XEHS: 0513-4870 (2011) 03-0317-05

Chemical constituents from roots of Andrographis paniculata
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Abstract: To investigate the chemical constituents of the roots of Andrographis paniculata, 28 compounds
were isolated and identified from the 80% ethanol extract. There are 20 flavonoids: 5, 5'-dihydroxy-7, 8, 2'-
trimetroxyflavone (1), 5-hydroxy-7, 8, 2', 6'-tetramethoxyflavone (2), 5, 3'-dihydroxy-7, 8, 4'-trimethoxyflavone
(3), 2'-hydroxy-5, 7, 8-trimethoxyflavone (4), 5-hydroxy-7, 8, 2', 3', 4'-pentamethoxyflavone (6), wightin (7), 5,
2', 6'-trihydroxy-7-methoxyflavone 2'-O-f-D-glucopyranoside (8), 5, 7, 8, 2'-tetramethoxyflavone (10), 5-hydroxy-
7, 8-dimethoxyflavanone (11), 5-hydroxy-7, 8-dimethoxyflavone (12), 5, 2'-dihydroxy-7, 8-dimethoxyflavone
(13), 5-hydroxy-7, 8, 2', 5'-tetramethoxyflavone (14), 5-hydroxy-7, 8, 2', 3'-tetramethoxyflavone (15), 5-hydroxy-
7, 8, 2'-trimethoxyflavone (16), 5, 4'-dihydroxy-7, 8, 2', 3'-tetramethoxyflavone (17), dihydroneobaicalein (18),
andrographidine A (19), andrographidine B (20), andrographidine C (21) and 5, 2'-dihydroxy-7, 8-dimethoxyflavone
2'-0-f-D-glucopyranoside (22); three diterpenoids: andrograpanin (23), neoandrographolide (24) and androgra-
pholide (25); two phenylpropanoids: trans-cinnamic acid (26) and 4-hydroxy-2-methoxycinnamaldehyde (5); and

oleanolic acid (9), S-sitosterol (27) and f-daucosterol (28). Compound 1 is a new flavone, compound 4 is a new
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natural product, compounds 2, 3 and 5 were isolated from the Androggraphis genus for the first time and com-

pounds 6—9 were isolated from this plant for the first time.

Key words: Andrographis paniculata; roots; chemical constituents
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Figure 1 Selected HMBC correlations of compound 1
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(LH-20, S M Hi—HEE 1:1) JFFEL 4 (MeOH)
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3 HHETE

a1 SEE S (FRE), mp 259~260 C .UV
(MeOH) vy, nm: 208, 273, 365, IR (KBr) viax cm b
3 421 (-OH), 2 931 (-OCH3), 1 660 (>C=0), 1 571,
1 225. HR-ESI-MS m/z: 345.095 0 [M+H]" (¢F 548 N
345.097 4), L&MW 7K CgHiOr- 'H NMR
(DMSO-ds, 500 MHz) d: 12.65 (1H, s, 5-OH), 9.48
(1H, s, 5'-OH), 7.34 (1H, d, J= 2.9 Hz, H-6"), 7.11 (1H,
d, J = 8.9 Hz, H-3", 6.99 (1H, dd, J = 2.9, 8.9 Hz,
H-4'), 6.92 (1H, s, H-3), 6.60 (1H, s, H-6), 3.92 (3H,
s, 2'-OMe), 3.86 (3H, s, 7-OMe), 3.82 (3H, s, 8-OMe)s
3C NMR (DMSO-d,, 100 MHz) §: 161.7 (C-2), 109.9
(C-3), 182.7 (C-4), 157.1 (C-5), 96.4 (C-6), 159.0 (C-7),
128.9 (C-8), 149.4 (C-9), 104.4 (C-10), 120.1 (C-1"),
151.6 (C-2"), 114.6 (C-3"), 120.4 (C-4"), 151.6 (C-5"),
1152 (C-6'), 61.7 (7-OMe), 56.8 (8-OMe), 57.0
(2'-OMe). 3 387 i B H 5 15 SCmkUIx I, %8 i1k
&Y4 5, 5'-dihydroxy-7, 8, 2'-trimethoxyflavone.
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s, 5-OH), 7.40 (1H, t, J = 8.5 Hz, H-4"), 6.64 (2H, d, J =
8.5 Hz, H-3', 5"), 6.42 (1H, s, H-3), 6.29 (1H, s, H-6),
3.93 (3H, s, 7-OMe), 3.84 (3H, s, 8-OMe), 3.80 (6H, s,
2", 6'-OMe). "C NMR (CDCl;, 125 MHz) 6: 161.3
(C-2), 112.6 (C-3), 182.8 (C-4), 157.6 (C-5), 95.3 (C-6),
158.1 (C-7), 128.8 (C-8), 150.5 (C-9), 105.2 (C-10),
111.0 (C-1', 158.6 (C-2', 6'), 103.9 (C-3', 5"), 132.3
(C-4"), 61.5 (8-OMe), 56.2 (7-OMe), 56.1 (2', 6'-OMe).
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"H NMR (DMSO-d,, 300 MHz) §: 12.29 (1H, s, 5-OH),
8.85 (1H, br s, 3'-OH), 7.40 (1H, dd, J = 2.1, 7.2 Hz,
H-6'), 7.29 (1H, d, J = 2.1 Hz, H-2'), 7.26 (1H, d, J =
7.5 Hz, H-5"), 6.68 (1H, s, H-3), 6.57 (1H, s, H-6), 3.89
(3H, s, 7-OMe), 3.87 (3H, s, 8-OMe), 3.83 (3H, s,
H-4") . 38 i B0 55 SR I, S %A AN
5, 3'-dihydroxy-7, 8, 4'-trimethoxyflavone
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(1H, s, 2'-OH), 7.85 (1H, dd, J = 1.5, 8.0 Hz, H-6"),
7.37 (1H, dd, J= 1.5, 8.5 Hz, H-4"), 7.05 (1H,d, J=9.5
Hz, H-3"), 7.02 (1H, t, J = 8.0 Hz, H-5"), 6.90 (1H, s,
H-3), 6.68 (1H, s, H-6), 3.98, 3.87, 3.82 (each 3H, s,
OMe x 3). *C NMR (DMSO-d,, 125 MHz) §: 157.4
(C-2), 112.0 (C-3), 176.0 (C-4), 156.2 (C-5), 93.5 (C-6),
155.6 (C-7), 129.8 (C-8), 151.1 (C-9), 107.8 (C-10),
117.5 (C-1'), 156.4 (C-2"), 116.9 (C-3"), 132.1 (C-4"),
119.5 (C-5"), 127.8 (C-6"), 60.9 (8-OMe), 56.3 (7-OMe),
56.2 (5-OMe). i I 3 34 23 A 115 SCHRT ™I 1,
Y E AN 28 3E-5, 7, 8- F AR LT

tHEY 5 Ry, ESI-MS m/z 177
[M—H] . 'H NMR (CDCls, 500 MHz) §: 9.65 (1H, d,
J = 8.0 Hz, -CHO), 7.40 (1H, d, J = 16.0 Hz, H-3), 7.13
(1H, dd, J = 2.0, 8.0 Hz, H-5"), 7.07 (1H, d, J = 2.0 Hz,
H-3"), 6.96 (1H, d, J = 8.5 Hz, H-6"), 6.59 (1H, dd, J =
7.5, 16.0 Hz, H-2), 3.96 (3H, s, 2'-OMe). i id i %
WM S ORI I, S it G 452
PR 4 PR R o
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389 [M+H]". '"H NMR (CDCls, 500 MHz) 6: 12.72 (1H,
br s, 5-OH), 7.65 (d, J = 8.8 Hz, H-6'), 6.92 (1H, s,
H-3), 6.83 (1H, d, J = 9.0 Hz, H-5"), 6.42 (1H, s, H-6),
3.98 (3H, s, 2'-OMe), 3.95 (6H, s, 7, 4-OMe), 3.91 (3H,
s, 3-OMe), 3.90 (3H, s, 8-OMe). NOESY i i/~ B ¥F
HA A 0y 6.83 BES SO, U] B #1208 2,
3, 4 HUR, RO S A I SRy )
YoBig Bl 5367, 8, 2", 3", 4'- 1 T4 L T

&y 1 EEE S (FEE) , ESI-MS m/z 345
[M+H]". '"H NMR (DMSO-ds, 500 MHz) J: 12.61 (1H,
s, 5-OH), 10.14 (1H, s, 3'-OH), 7.19 (1H, dd, J = 1.5,
7.5 Hz, H-6"), 7.14 (1H, dd, J = 1.5, 8.0 Hz, H-4"), 7.10
(1H, t, J = 8.0 Hz, H-5"), 6.72 (1H, s, H-3), 6.59 (1H, s,
H-6), 3.89 (3H, s, 7-OMe), 3.80 (3H, s, 2'-OMe), 3.75
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(3H, s, 8-OMe). *C NMR (DMSO-d,, 125 MHz) o:
163.2 (C-2), 109.4 (C-3), 182.7 (C-4), 157.1 (C-5), 96.5
(C-6), 159.0 (C-7), 128.9 (C-8), 149.6 (C-9), 104.4
(C-10), 125.9 (C-1), 146.8 (C-2"), 151.6 (C-3"), 119.5
(C-4"), 124.9 (C-5"), 120.7 (C-6"), 61.5 (7-OMe), 57.0
(8-OMe), 60.6 (2'-OMe). it I i Budhs 4> 7 3 5 3
BRI R, S itk e 5, 3- R k-7, 8, 2
FHARJE ] (wightin).

ey 8 wE it (TEE), ESI-MS m/z 463
[M+H]". 'H NMR (DMSO-ds, 500 MHz) §: 12.9 (1H,
s, 5-OH), 10.1 (1H, s, 2'-OH), 7.28 (1H, t, J = 8.5 Hz,
H-4), 6.74 (1H, d, J = 8.5 Hz, H-3"), 6.65 (1H, d, J =
8.5 Hz, H-5"), 6.61 (1H, d, J = 2.5 Hz, H-8), 6.39 (1H,
d, J=2.0 Hz, H-6), 6.32 (1H, s, H-3), 5.05 (1H, d, J =
5.5 Hz, glucosyl OH), 4.97 (1H, d, J = 5.0 Hz, glucosyl
OH), 4.94 (1H, d, J = 5.0 Hz, glucosyl OH), 4.89 (1H,
d, J=17.5 Hz, H-1"), 4.53 (1H, t, J = 5.5 Hz, glucosyl
6-OH), 3.84 (3H, s, 7-OMe), 3.68 (1H, ddd, J = 2.0, 5.5,
12.0 Hz, H-6"a), 3.45 (1H, dd, J = 6.0, 12.0 Hz, H-6"b),
3.29 (1H, overlapped, H-5"), 3.21 (1H, dd, J = 5.5, 9.0
Hz, H-3"), 3.12 (1H, dd, J = 5.5, 9.0 Hz, H-4"), 3.06
(1H, dd, J = 1.5, 9.0 Hz, H-2"). "*C NMR (DMSO-d;,
125 MHz) 6: 161.6 (C-2), 112.4 (C-3), 182.0 (C-4),
161.2 (C-5), 97.8 (C-6), 165.1 (C-7), 92.5 (C-8), 158.3
(C-9), 105.0 (C-10), 110.1 (C-1'), 156.4 (C-2), 105.7
(C-3"), 132.1 (C-4"), 109.5 (C-5"), 156.2 (C-6'), 100.6
(C-1"), 73.1 (C-2"), 76.6 (C-3"), 69.6 (C-4"), 77.0 (C-5"),
60.6 (C-6"), 56.0 (7-OMe). i i%EE M it 5
SCHERUOIRS B iz S 5, 2!, 6'-trihydroxy-7-
methoxyflavone 2'-O-f-D-glucopyranoside..

& 9 Ak, ESI-MS m/z 501 [M+
HCOO] . 'H NMR (CDCls, 500 MHz) 6: 5.28 (1H, s,
H-12), 3.22 (1H, m, H-3), 1.13 (3H, s, H-27), 0.99 (3H,
s, H-23), 0.93 (3H, s, H-26), 0.91 (3H, s, H-30), 0.90
(3H, s, H-24), 0.77 (3H, s, H-29), 0.75 (3H, s, H-25).
C NMR (CDCls, 125 MHz) §: 38.4 (C-1), 27.7 (C-2),
79.1 (C-3), 38.8 (C-4), 55.2 (C-5), 18.3 (C-6), 33.1
(C-7), 39.3 (C-8), 47.6 (C-9), 37.1 (C-10), 23.4 (C-11),
122.6 (C-12), 143.6 (C-13), 41.6 (C-14), 28.1 (C-15),
23.0 (C-16), 46.5 (C-17), 41.0 (C-18), 45.9 (C-19), 30.7
(C-20), 33.8 (C-21), 32.5 (C-22), 29.7 (C-23), 15.6
(C-24), 15.3 (C-25), 17.1 (C-26), 25.9 (C-27), 183.2
(C-28), 32.6 (C-29), 23.6 (C-30). it i I i3 Hodhs 70 47 3
ESCiRU T I, S AL A Y O SRR .

JLAR A B W (1) e vl H 4 5 SOk B, &5 4 23 )
ek 5, 7, 8, 2'-PU AR LS (10). 5-F43E-7, 8-
TR AN (1), 5-FRdE-7, 8- AR LT

FUS (12), 5, 2- L7, 8- H AR TS (13),
5-320k-7, 8, 2", 5"-PY AL S Y (14), 532 0E-7, 8,
2, 3-PY AR LB S (15) 5-FR -7, 8, 2'- = AR ik
BT (16) 5, 4R A7, 8, 2!, 3'-PY A i i )
7). —AExE U™ (18). andrographidine Al
(19). andrographidine B"'” (20). andrographidine C''"*’
(21). 5, 2'-dihydroxy-7, 8-dimethoxyflavone 2'-O-f-D-
glucopyranoside® (22). 5L 3EN BE T Y (23).
WA OEARER (24), 0N EERY (25) xR
R (26); p-23 10 (27) R - MY (28)
T 5 R R it R 0 LA E
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