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Abstract: Objective

compounds were isolated and purified by various column chromatographies. Their structures were elucidated by means of chemical

To study the chemical constituents from the aereal parts of Andrographis paniculata. Methods The

evidences and spectral analyses (MS, 'H-NMR, and '*C-NMR). Results Fifteen compounds were isolated and identified as 5,
4'-dihydroxy-7-methoxy-8-O-B-D-glucosyl-flavone (1), apigenin (2), luteolin (3), 6, 8-di-C-B-D-glucosylchrysin (4), isoscutellarein
(5), 5-caffeoylquinic acid (6), 3, 4-dicaffeoylquinic acid (7), 3, 4-dicaffeoylquinic acid mehtylester (8), 3, 4-dicaffeoylquinic acid
butylester (9), 4, 5-dicaffeoylquinic acid methylester (10), caffeic acid (11), p-hydroxy-coumaric acid (12), ferulic acid (13),
protocatechuic acid (14), and ethyl fumarate (15). Conclusion Compounds 4—6, 9, 10, 14, and 15 are obtained from this plants for
the first time.

Key words: Andrographis paniculata (Burm. f.) Nees.; luteolin; isoscutellarein; 3, 4-dicaffeoylquinic acid; 4, 5-dicaffeoylquinic acid

methylester; ferulic acid; protocatechuic acid
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(6, 8-di-C-B-D-glucosylchrysin, 4). 5% A%
(isoscutellarein , 5) . 5- W M Bk 2t 2= 7 @8 ( 5-
caffeoylquinic acid, 6). 3, 4- MHEEEIEZE /R (3,
4-dicaffeoylquinic acid, 7). 3, 4- WNHEREIEZE TR
HiliE (3, 4-dicaffeoyl-quinic acid methylester, 8).
3, 4-WiHEREEZE TR T E (3, 4-dicaffeoylquinic
acid butylester, 9). 4, 5-MIHEMEREZE IR G (4,
5-dicaffeoylquinic acid methylester, 10). WMk
(caffeic acid, 11). FZH[E (ferulic acid, 12). X}
RIS (p-hydroxy-coumaric acid, 13). J&JL
X8 (protocatechuic acid, 14). & R #. L5 (ethyl
fumarate, 15). L1, fb54) 4~6. 9. 10. 14. 15
R NG L B R oy B A3
1 E5H

Bruker IFS 55 Y6 it (Bruker, f%[E); Agilent
1100-LC/MSDTrapSL i % (Agilent, 3 [ ); Bruker
ARX—300 FI ARX—600 7! #% fik 3L 4% I i X
(Bruker, f#[H); Agilent 1260 4341 i 0RO (03
1%, Diamonsil ™ Cg {441 (250 mm X 4.6 mm, 5 pm);
Shimadzu LC—6AD 4 2 =y 80U (418% , YMC-Pack
ODS-A Cjs i E (250 mm>X20 mm, 10 pm); #
JAOIE GFosy fEAR (5 By g AL T) )5 ODS AEth i
HBL (Merck, 1% [ ); Sephadex LH-20 1H ¥}
(Pharmacia, Hiit:); SRMEIGHORE C RifET7 s A0
FHBR 2w D-101 RALIR P R EURE G 5 8
WA HPLC HI (3l il CREERERHER}
HABRA D HABSRI 2T e, 4fF, &
P55 R oy Hirall. CORFERRA R ),

ZEOEZH 2009 4 3 I E IR ORI B 2
Fro PR . P E R T 2 5 AR 2 T
IR IR T EF L NG OE  Andrographis paniculata
(Burm. f.) Nees. Hi -7y, #54 (20090324) {RAF
T EBERR 2 A B
2 RBESH

ZEHE 10 kg, ] 70% LB A RIREEE 3
K, BFK 20, yE, B3 ERIUK, Rl s
BEARRE o N S AR IR, 20 i SRR
WOPE. BER OFR. BT A3 U0, ARG
SR I PRI BRI CERTRIRY . 1E T Y
A FIK S o

HBUKEEEA 200 g, £ D101 KLU IRk (4
W KK 10%. 30%. 50%. 70%. 95% L[
BEREVE, JLRE] 6 MALsr (Fr. 1~6). Fr.2 25

R REORE K 2 10% 30%- 50%. 70% 2. BEHf:
FEYEIL, KVEMGRRE AR, 4 ODS itk Al il
R kA, 1FEEY 6 (7.7 mg). 11
(5.0 mg). 12 (4.3 mg). 13 (8.0 mg). 14 (17.3 mg)-
15 (7.3 mg); S0%UEMEA A 4n, £l & = 80
Mt REaitk, HRMLEY 12 (4.3 mg); T0%UEMEH
RS, 2 ODS Rl AL ialith, 531k
)5 (12.6 mg) . Fr. 4 S REBLIAE S HIK L 10%-
30%- 50%- 70%- 95% LEEARIEDENE, 10%UE M
WIS, 2 Sephadex LH-20 oA (0 1% A % 1=y
ReAR gtk 152814k59 4 (15.6 mg). 7 (9.0
mg). 8 (20.0 mg); S0%VEMLKIREAKSE, 4 ODS
FE €0 35 T 4 m oA i alidk, BRI EY 1
(16.7 mg). 10 (13.2 mg). 9 (12.0 mg). Fr. 5 &
ODS Mt fIE 45 alifh, HEMEY 2 (287
mg). 3 (8.9mg),
3 GHEE

WEY 1 Bk R (R, FeCly W i
BHE, $hIR-BEky RN 200, Molish [ S BHE .
'H-NMR (300 MHz, DMSO-d) J: 6.56 (1H, s, H-3),
6.81 (1H, s, H-6), 8.09 (2H, d, J = 8.5 Hz, H-2', 6),
6.90 (2H, d, J = 8.3 Hz, H-3', 5'), 3.89 (3H, s,
7-OCHs), 12.91 (1H, s, 5-OH), 4.80 (1H, d, J = 7.4
Hz, Gle-1), 3.08~3.88 (4H, m, sugar-H); "“C-NMR
(75 MHz, DMSO-dg) #fls W4 1. ik Hdls 5 Sk
B RA Y, M A 1k 5, 4 F kT
FH 48, Fk-8-O-B-D- 1 1 Bl B 1

EY 2: HIEOFR (PR, FeCly MV
BHPE, EhMR-BER RN B 405, "H-NMR (300 MHz,
DMSO-ds) d: 6.77 (1H, s, H-3), 6.20 (1H, d, J = 1.8
Hz, H-6), 6.48 (1H, d, J = 1.8 Hz, H-8), 7.93 (1H, d,
J=9.0 Hz, H-2', 6), 6.93 (1H, d, J = 9.0 Hz, H-3', 5'),
12.96 (1H, s, 5-OH), 9.90 (1H, s, 7-OH), 10.34 (1H, s,
4-OH); C-NMR (75 MHz, DMSO-d) %4 W% 1.
ERBOE S SCRRARGE A 0, M et 2

WA 3: HIORR (PR, FeCly WV i
B, ShIR-20k SOV B4, 'H-NMR (300 MHz,
DMSO-dg) d: 6.70 (1H, s, H-3), 6.24 (1H, d, J =1.8
Hz, H-6), 6.50 (1H, d, J = 1.8 Hz, H-8), 7.44 (1H, s,
H-2'), 6.95 (1H, d, J = 8.1 Hz, H-5"), 7.44 (1H, d, J =
8.1 Hz, H-6"), 13.02 (1H, s, 5-OH); "“C-NMR (75
MHz, DMSO-dy) ## W3 1. iR %EE 5 ks
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AR, MR A Y 3 N ARSRRR,

& 4: FEEORYAK (UKD, FeCls [ v W RHTE,
IRk SN FH I, Molish [ BH A « ESI-MS m/z:
601 [M+Na]", 1 179 [2M+Na]". 'H-NMR (300
MHz, DMSO-dq) 6: 13.60 (s, 5-OH), 10.20 (s, 7-OH),
8.13 (2H, d, J = 7.5 Hz, H-2', 6"), 7.58 (3H, m, H-3',
4',5"), 6.90 (1H, s, H-3), 4.87 (1H, d, J = 7.5 Hz,
Gle-1), 4.78 (1H, d, J = 7.5 Hz, Glc-1'), 3.26~3.82
(8H, m, sugar-H) ; *C-NMR (75 MHz, DMSO-ds) %%
FWE 1. EREOE S ok A -5, %
SEE 4 K 6, 8-—-C-P-D- %K (1H % .

&Y 5: RIEHAR (FEE), FeCly Vi
BHE, Ehe-Sek v B 40t . "H-NMR (300 MHz,

DMSO-dg) 6: 12.64 (1H, s, 5-OH), 10.32 (1H, s,
4'-OH), 6.80 (1H, s, H-3), 7.11 (1H, s, H-6), 8.20 (2H,
d, J = 8.1 Hz, H-2', 6"), 6.89 (2H, d, J = 8.1 Hz, H-3',
5"); 3C-NMR (75 MHz, DMSO-d¢) ¥4 W% 1. I
RBHE S SO B I A S, ME S 5 N
SRR E.

WA 6: R AR (R, —Sbik-8k
AR SN SR, SRR AR SN B . TH-NMR
(300 MHz, DMSO-dg) &: 7.02 (1H, s, H-2"), 6.97 (1H,
d, J = 8.1 Hz, H-6), 6.76 (1H, d, J = 8.0 Hz, H-5"),
7.46 (1H, d, J = 15.9 Hz, H-7'), 6.20 (1H, d, J = 15.9
Hz, H-8'), 5.20 (1H, s, H-3), 3.82 (1H, s, H-4), 3.56
(1H, s, H-5), 1.91 (4H, m, H-2, 6); C-NMR (75

F1 L&Y 1~58 PC-NMR £i#E (75 MHz, DMSO-dg)
Table 1 C-NMR data of compounds 1—5 (75 MHz, DMSO-dg)

3D 1 2 3 4 5

2 160.9 164.2 164.2 163.8 164.6
3 107.6 103.8 102.9 105.1 105.1
4 177.4 181.8 181.7 180.2 182.2
5 109.4 157.4 157.4 155.9 149.6
6 153.4 98.9 98.9 107.9 102.0
7 104.5 163.8 164.0 159.7 155.3
8 156.3 94.0 93.9 105.2 123.8
9 132.4 157.4 161.6 155.9 153.5
10 150.5 102.9 103.8 104.1 102.3
1 131.8 113.7 119.1 131.3 121.5
2 126.1 128.5 113.5 126.4 129.4
3/ 129.3 116.0 145.8 129.0 115.7
4 130.9 161.5 149.8 131.8 161.2
5’ 129.3 116.0 116.1 129.0 115.7
6’ 126.1 128.5 121.6 126.4 129.4
7-OCH; 56.7

Gle-1 104.5 745

2 73.6 71.6

3 76.1 79.0

4 70.3 70.1

5 777 81.0

6 61.2 61.1

Gle-1' 73.5

2! 70.6

3/ 78.6

4 69.9

5’ 80.8

6’ 60.3
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MHz, DMSO-ds) i W3 2. ik $ds 5 ki i
SR, WM A A 6 b S-IHERE I ZE TR

WEY 7. W OHAR (FED, =FAk-%
A S S PP, S Ak S N B E . TH-NMR
(300 MHz, DMSO-dg) d: 7.00 (2H, s, H-2, 2"), 6.95
(2H, t,J=5.7,7.8 Hz, H-6', 6"), 6.73 (2H, dd, J = 2.4,
8.0 Hz, H-5", 5"), 7.46 (1H, d, J = 15.9 Hz, H-7"), 6.21
(1H, d, J = 15.9 Hz, H-8'), 7.42 (1H, d, J = 15.9 Hz,
H-7"), 6.16 (1H, d, J = 15.9 Hz, H-8"), 5.47 (1H, m,
H-3), 4.93 (1H, d, J = 8.1 Hz, H-4), 4.16 (1H, s, H-5),
2.07 (2H, m, H-2b, 6b), 1.81 (2H, m, H-2a, 6a);
C-NMR (75 MHz, DMSO-dy) ¥ 3 2. k%
5 Scmk s A Y, SO A T N 3, 4-
HE A TR

&Y 8: R tR (R, —&bek-2k
FACEN S N S BH M . ESI-MS m/z: 528.9 [M—H] .
'H-NMR (300 MHz, DMSO-d;) J: 7.03 2H, d, J=4.4
Hz, H-2', 2"), 6.97 (2H, t, J = 7.5, 8.1 Hz, H-6', 6"),
6.74 (2H, J = 8.1 Hz, H-5, 5"), 7.50 (1H, d, J = 15.8
Hz, H-7"), 6.25 (1H, d, J = 15.8 Hz, H-8"), 7.40 (1H, d,
J =158 Hz, H-7"), 6.10 (1H, d, J = 15.8 Hz, H-8"),

5.24 (1H, m, H-3), 4.95 (1H, m, H-4), 4.13 (1H, m,
H-5), 3.58 (3H, s, -OCH3), 2.24 (2H, d, J = 12.3 Hz,
H-2b, 6b), 1.96 (2H, m, H-2a, 6a); "“C-NMR (75
MHz, DMSO-d¢) #i W3 2. FiA%ds 5 SCk i
A, WS 8 3, 4- ImEmE L L
TR R,

WAEY 9: WK (R, —Sbik-8k
FALBI SN P . ESI-MS m/z: 595.1 [M+Nal',
571.0 [M—H] . 'H-NMR (300 MHz, DMSO-d;) J:
7.01 (2H, d, J = 8.7 Hz, H-2', 2"), 6.94 (2H, d, J = 9.0
Hz, H-6', 6”), 6.73 (2H, d, J = 7.5 Hz, H-5', 5"), 7.49
(1H, d, J = 15.9 Hz, H-7"), 6.24 (1H, d, J = 15.9 Hz,
H-8'), 7.40 (1H, d, J=15.9 Hz, H-7"), 6.09 (1H, d, J =
15.9 Hz, H-8"), 5.26 (1H, d, J = 3.0 Hz, H-3), 4.95
(1H, d, J = 3.3 Hz, H-4), 4.13 (1H, m, H-5), 2.24 (2H,
d, J=12.2 Hz, H-2b, 6b), 1.98 (2H, m, H-2a, 6a), 3.96
(2H, m, H-1""), 1.50 (2H, q, J = 6.9, 13.6 Hz, H-2""),
1.26 (2H, q, J = 6.7, 14.3 Hz, H-3""), 0.82 (3H, t, J =
7.4 Hz, H-4""); C-NMR (75 MHz, DMSO-ds) %3
W2 20 BB S SciIiE A -, e
AW 9 N 3, 4- —INHEBEIEZE TR T g

x2 L& 6~10 B9 ®*C-NMR £3E (75 MHz, DMSO-dq)
Table 2 3C-NMR data of compounds 6—10 (75 MHz, DMSO-dg)

A 6 7 8 9 10

1 73.1 74.9 73.2 73.2 72.5

2 354 39.1 37.7 38.1 34.9

3 70.9 68.4 67.9 68.3 66.6

4 71.4 74.4 71.2 70.7 70.1

5 67.8 68.2 65.3 64.7 70.0

6 37.6 38.2 36.1 36.7 34.5

7 176.8 176.0 173.4 173.4 175.1
1 125.7 125.8/125.8 125.3/125.1 125.7/125.6 125.5/125.1
2'2" 115.0 115.3/115.3 114.9/114.7 115.2/115.1 114.8/114.6
33" 144.5 145.9/145.9 145.9/145.7 146.1/146.1 145.7/145.2
4'/4" 148.2 149.0/149.0 149.1/149.0 149.7/149.5 149.1/149.0
5'/5" 115.8 116.3/116.3 115.9/115.9 116.3/116.3 115.8/116.0
6'/6" 121.1 121.8/121.8 121.6/121.3 121.9/121.9 121.6/121.4
717" 146.0 146.0/146.0 146.1/146.0 146.2/146.2 146.0/146.0
8'/8" 114.6 114.3/114.2 113.1/113.7 114.2/114.2 113.2/114.2
9'/9" 166.1 166.5/166.3 166.7/165.9 166.5/165.7 166.1/165.4
OCH; 522 52.0

1" 64.4

2" 30.4

3" 19.0

4 13.9
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AW 10: REEH AR (HED, =8k
AL BN 5P . "TH-NMR (300 MHz, DMSO-dg) 8
7.00 (2H, s, H-2, 2"), 6.93 (2H, d, J = 7.8 Hz,
H-6',6"), 6.72 (2H, d, J = 6.9 Hz, H-5', 5"), 7.45 (1H,
d, J=15.9 Hz, H-7"), 6.20 (1H, d, J = 15.9 Hz, H-8"),
7.37 (1H, d, J = 15.9 Hz, H-7"), 6.07 (1H, d, J = 15.9
Hz, H-8"), 5.13 (1H, m, H-3), 5.02 (1H, m, H-4), 3.81
(1H, m, H-5), 3.55 (3H, s, -OCHs), 2.15 (2H, d, J =
9.3 Hz, H-2b, 6b), 1.96 (2H, m, H-2a, 6a); “C-NMR
(75 MHz, DMSO-de) ##ls W3 2. FiR%d 5 S0k
B A, MRS 10 2 4, 5-unnE
Tk 4 7 1 P G

AW 11 R AR (FED, FeCly KMV
BH P, S 5 R N FHPE . "H-NMR (300 MHz,
DMSO-dg) d: 6.16 (1H, d, J = 15.9 Hz, H-2), 7.35
(1H, d, J = 15.9 Hz, H-3), 7.00 (1H, s, H-5), 6.91 (1H,
d, J = 8.0 Hz, H-7), 6.74 (1H, d, J = 8.0 Hz, H-8);
PC-NMR (75 MHz, DMSO-dy) ¥#ii % 3. k%
W5 SRR A — 2, et A 11 o
HERR .

B 12: REER K (FEED, FeCls RV
PHE, WREY W N FH M. ESI-MS m/z: 162.7 [M—
H] . 'H-NMR (300 MHz, DMSO-dq) 6: 6.28 (1H, d,
J=14.7Hz, H-2), 7.60 (1H, d, J = 14.7 Hz, H-3), 6.79
(2H, d, J = 6.9 Hz, H-6, 8), 7.48 (2H, d, J = 6.3 Hz,
H-5, 9); >*C-NMR (75 MHz, DMSO-ds) %4t L% 3.
RO ScRR B A -5, s et A 12
X FRSE A R -

A 13: (IR R (IR, FeCls W 2 fH
P, S 52N B PE . "H-NMR (300 MHz, DMSO-dg)
:7.35 (1H, d, J = 15.9 Hz, H-3), 6.35 (1H, d, J=15.9
Hz, H-2), 7.28 (1H, d, J = 1.5 Hz, H-5), 7.08 (1H, dd,
J =284, 15 Hz, H-7), 6.78 (1H, d, J = 8.4 Hz, H-8),
3.81 (3H, s, 7-OCH3); "*C-NMR (75 MHz, DMSO-dq)
il WA 3. FIREOE S SCikE A — 8,
WA 13 NPT .

AW 14: AEERRE S (P, —SEk-
A S S B, SRR YR I B BH I . TH-NMR
(300 MHz, CD;OD) &: 7.43 (1H, d, J = 1.8 Hz, H-2),
7.46 (1H, dd, J = 8.5, 2.1 Hz, H-6), 6.83 (1H, d, J=8.5
Hz, H-5); “C-NMR (75 MHz, CD;0D) ¢: 123.2
(C-1), 117.8 (C-2), 146.1 (C-3), 151.6 (C-4), 115.9
(C-5), 124.1 (C-6), 170.4 (C-7). FiR % 5 SCikikiE

%3 LAY 11~13 i ®C-NMR 4 (75 MHz, DMSO-dq)
Table 3 *C-NMR data of compounds 11—13
(75 MHz, DMSO-d¢)

fifor 1 12 13
1 169.1 168.4 168.0
2 114.6 114.8 115.5
3 143.4 143.4 147.9
4 125.9 125.4 125.8
5 114.6 129.8 1.1
6 148.0 115.7 149.1
7 145.7 159.5 144.5
8 116.6 115.7 115.6
9 120.8 129.8 122.8
7-OCH; 55.7

FA T, WE A 14 W FULEIR.

&Y 15 TERAR CRED, W SN FH
£, "H-NMR (300 MHz, CDCL;) 8: 6.81 (1H, d, J =
15.8 Hz, H-2), 6.91 (1H, d, J = 15.8 Hz, H-3), 4.25
(2H, q, J = 7.2 Hz, H-5), 1.30 3H, t, J = 7.2 Hz,
H-6); “C-NMR (75 MHz, CDCly) §: 170.2 (C-1),
132.7 (C-2), 136.1 (C-3), 164.9 (C-4), 61.8 (C-5), 14.3
(C-6). ¥t 5 ScmrpiE A —5", # et
HW 15 9 'E IR LT
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