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Chemical Constituents of Corydalis hendersonii
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(1. Research Center of Natural Resources of Chinese Medicinal Materials and Ethnic Medicine ,
Jiangxi University of Traditional Chinese Medicine (TCM) , Nanchang 330000, China;
2. Science and Technology College of Jiangxi University of TCM , Nanchang 330000, China)

[ Abstract ] Objective: To investigate the chemical constituents of Corydalis hendersonii. Method: The
constituents were extracted by using systematic solvents, separated and purified by repeated silica gel column
chromatography, Sephadex LH-20 column chromatography, semi-preparative HPLC, etc. The structures of the
obtained constituents were identified by using NMR, MS and other spectral methods as well as literature data.
Result; Thirteen compounds were obtained and identified as apigenin (1), quercetin (2), luteolin (3),
kaempferol (4), 5,7, 4’ -trihydroxy flavanone (5), rutin (6), quercitrin (7), astragalin (8), ursolic acid
(9), oleanic acid (10), stigmasterol (11), B-sitosterol (12), and daucosterol (13). Conclusion: All the
components were obtained from Corydalis hendersonii for the first time.

[ Key words | Corydalis hendersonii; chemical constituents; flavones; triterpenoids; steroids
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WF5E, N 2r B 13 3] 13 L& ¥, 730k F 3R R
(1) MR (2) , RIBE R (3), 1Lz (4),5,7,
47 - =R A A (5) T (6) M () E
JAF (8) , LR (9) , FFECR IR (10) , B H B (11)
B4 EE(12) , % M (13) Itk & Wi
M 25 e 4 B
1 #ra

RY -2 BUE s AL (R AR T, T R AL
iE) , Vector 22 RYZT 4b 5% 3% 4 (7& & Bruker), UV-
2550 B AN %4 ( H ZX Shimadzu ) , Model 343 %l
HEIGAL (Perkin Elmer) , DRX-600 AU 4% ff I PR A% (
[# Bruker) , MSD-Trap-XCT %! i 1% , ( Q-Tof micro,
ESI-MS, 2% [# Agilent) , LC-2010AHT & #H {4, 1% X #%
( HZ Shimadzu) ,C605 B4 v [T il # i AH €0 354X (i
& Buchi) , #Ei8 H, HSGF,,, fif: 5 AR (4 3 2 52 98 55 ik
B IT R AT ,200 ~300 H ), LH-20 ¥ A i ] %5 0
BEZ (Pharmacia 22 7)) , ALK Cg ( H AT L2
Al ,50 pm) , S AR BE B A (Merk 28 ] ) , TLC i (85
[5% H,80, & B i, Dragendorff B, 28 <, %
HMET (254 nm) | $RBUH S BN Tolk 2, FoA fh 2 ik
VR o3 A 28 R €3 o g Al

FEECET 2013 4F 8 HoR A VUM AR X, £V
Hh B 24 2 el ] BBR 4 M G g B SE R ) R AR
Corydalis hendersonii /)T 4= ¥ . AR ASAE T A 5L
B,
2 RESE

BUE LML 10 kg, F 80% LB R R 3 K,
B3 d, [ LT, 1 SR 2 930 g0 BARYIMK
R, LA 2% Eh /KIS WO 5 pH 2 ~ 3, 47 31l ik A< )
Bx 208 B J5 , 20K I8 pH 9 ~ 10, 5 =5 W e
A PR IS R 5, A SR MR A o R A
PR CTRAE I3 W, 15 3 LR LT R A3 205 g,
TR SV EB o bk AT, FH A7 3 BE-PY R (10020 ~
0:100) #5BEVENE, T 15 4% 41 40 i 48 TLC A5 I 45 R 5
Io Horp oy 1 S S ik ik A, BE AT 6535 Al 1k
(=R - e 1 L) |, P2l 2502 (i 2l ik
(=S WP he-HEE 30: 1) B2 E% 9(6.9 mg),10
(7.1 mg) M 11(9.5 mg) . Hisr 3 fe il AL, Bk
JEEE €0 i i Ak (PR B JBE ) , P 28 o) 2 v 2 (B3 a4k
(= - 15: 1) 88459 1(8.9 mg),3
(12.1 mg) ,6(7.5 mg) f112(19.3 mg) , W44 &
BEEAE (T i Al (R ) |, 128 o] o W2 3
=W B - mE 10: 1) 1584659 5(8. 1 mg) ,7
(7.6 mg) F113(10.5 mg) . 7> 6 L BERA: (414 4L

P CHY R BRI ) , 14 22 oo AR £ 1% 2k (35% Y -
K)AF B 2(8.9 mg) ,4(10.0 mg) FI 8(14.5

mg) .
3 HEHMEE
e Y 1 WAk K, ESI-MS m/z 293

[M+Nal®, 2+ C H,0,, H-NMR ( DMSO-d, ,
600 MHz)§:6.78 (1H, s, H-3), 6.23(1H, d, J =
1.8 Hz, H6), 6.54(1H, d, J=1.8 Hz, H-8),
7.91(2H, d, J=8.4 Hz, H-2" , 6 ), 6.93(2H, d,
J=8.4 Hz, H3", 5’ ); "C-NMR ( DMSO-d,, 150
MHz)8:164.5(C-2), 104.2(C-3), 181.6(C-4),
161.3(C-5), 99.3(C-6), 164.0(C-7), 94.1(C-
8), 157.0(C9), 103.5(C-10), 121.0(C-1"),
128.7(C2", 6°), 116.1(C3", 5’), 161.0(C-
47) o DL EEE 5 SCHR 6 ] i A — B, il 0 X
WEMHRER .

L&Y 2 Bk R, EhER-BE M K P
ESI-MS m/z 325 [M + Na] ", 4> ¥ C H,,0,, H-
NMR (DMSO-d,, 600 MHz)§:7.61 (1H, d, J=1.8
Hz, H2’), 7.53 (1H, dd, J=1.8, 8.4 Hz, H-
6’),6.85(1H, d, J=8.4 Hz, H-5"), 6.40(1H,
d, J=1.8 Hz, H-8), 6.15(1H, d, J=1.8 Hz, H-
6);""C-NMR ( DMSO-d,, 150 MHz)§:147.0(C-2),
135.7(C-3), 176.1(C4), 161.0(C-5), 98.3 (C-
6), 164.0(C-7), 93.7(C-8), 156.0(C-9), 103.1
(C-10), 121.7(C-1"), 115.1(C-2"), 145.0(C-
3°), 147.7(C4>), 115.0(C-5"), 120.0(C-6" ),
Ph b Bds 5 SOk [ 7 ] e 8 A — 30, Mo e iz e i
Yot &R

EW 3 IRE AR, R -0 RN PH M.
ESI-MS m/z309 [M + Na] ", 4»F= C,H,, 0., H-
NMR ( DMSO-d,, 600 MHz) §:6.41 (1H, s, H-3),
6.17(1H, d, J=1.8 Hz, H-6), 6.43(1H, d, J =
1.8 Hz, H-8), 7.43(1H, d, J=1.8 Hz, H2"),
6.89(1H, d, J=8.4 Hz, H-5"), 7.53 (1H, dd,
J=1.8, 8.4 Hz, H-6"); "C-NMR ( DMSO-d,, 150
MHz)8:164.0(C-2), 102.7(C-3), 182.1(C4),
157.5(C-5), 98.3(C-6), 164.0(C-7), 93.7 (C-
8), 162.0(C9), 103.7(C-10), 119.6 (C-1"),
112.9(C-2"), 146.0(C-3"), 149.7(C-4" ), 116.0
(C-57), 121.8(C-6" ), LA L%¥s 5 3k [8] 4 iE
FEA B M EZEW AR BE R,

&Y 4 Bk R, 3 ER-BE by I i FH M
ESI-MS m/z309 [M + Na] ", 4 7%= CH,, 0., H-
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NMR ( DMSO-d,, 600 MHz)§:6. 16 (1H, d, J=1.8
Hz, H6), 6.42(1H, d, J=1.8 Hz, H-8), 7.98
(2H, d, J=8.4 Hz, H2’ ,6’), 6.83(2H, d, J =
8.4 Hz, H-3",5’) ;" C-NMR(DMSO-d,, 150 MHz)
8:146.8(C-2), 135.7(C-3), 176.0(C-4), 160.6
(C-5), 98.2(C-6), 164.0 (C-7), 93.4(C-8),
156.0(C-9), 103.0(C-10), 121.5(C-1"), 129.7
(C2°,67),115.6(C-3",5),159.5(C4"), LA
FEAE S SCER[ 9] il A — L i E ik &Y
gLl ZE

EW S IRE AR, IR -0 B N FH M
ESI-MS m/z295 [M +Na] ", 4> 7= CH,0,, H-
NMR ( DMSO-d,, 600 MHz)§:5.40 (1H, m, H-2),
2.78(2H, m, H-3), 5.83(1H, d, J=1.8 Hz, H-
6),5.84(1H, d, J=1.8 Hz, H-8), 7.28(2H, d,
J=8.4Hz, H2 ,6’),6.73(2H, dd, J=1.8, 8.4
Hz, H3’, 5’ ); "C-NMR ( DMSO-d,, 150 MHz) §:
78.0(C-2), 41.7(C-3), 196.1(C-4), 162.5(C-
5),95.3(C-6), 164.4(C-7), 95.7(C-8), 163.0
(€C9), 101.7(C-10), 128.6(C-1"), 127.9(C-2",
6’), 115.0(C-3",5"), 156.7(C4"), D\ %¥
530k [ 10 ] il B A — 50, s izt 6l 5,7,
47 - =R TR R .

LG 6 IR Bk R, R R - by S N BH A
ESI-MS m/z 633 [M + Na] *, 4 ¥ C,,H,,0,, . H-
NMR ( DMSO-d,, 600 MHz)§:6.10(1H, d, J=1.8
Hz, H6), 6.23(1H, d, J=1.8 Hz, H8), 7.53
(I1H, d, J=1.8 Hz, H2’), 6.76(1H, d, J=8.4
Hz, H-5’), 7.50 (1H, dd, J =1.8, 8.4 Hz, H-
6’), 5.30 (1H, d, J =8.0 Hz, glu-H-1), 4.35
(1H, d, J=1.2 Hz, rtha-H-1), 0.98(3H, d, J =
6.0 Hz, rha-H-6) ;"C-NMR (DMSO-d,, 150 MHz)$§:
157.0(C-2), 133.7(C-3), 178.1(C-4), 161.5(C-
5),98.7(C-6), 164.2(C-7), 93.7(C-8), 156.0
(C9), 103.9(C-10), 122.6(C-1"), 115.9 (C-
2°), 145.0(C-3"), 148.7(C4"), 116.0(C-5" ),
121.7(C-6"), 101.5(C1-G), 74.0(C2-G), 76.5
(C3-G), 70.5(C4-G), 76.0(C5-G) , 67.2(C6-G) ,
101.7(CI-R), 70.2 (C2-R), 71.0 (C3-R), 71.5
(C4-R), 68.5(C5-R), 17.3(C6-R), VI ¥4t 5
SCHR[7 I A — 30, s e e e T .

WEW T RBEER R, IR BN P M
ESI-MS m/z 471 [M + Na] ", 4+ ¥ C,,H,,0, . H-
NMR (DMSO-d,, 600 MHz)§:6. 18 (1H, d, J=2.4

.62 -

Hz, H-6), 6.42(1H, d, J=2.4 Hz, H-8), 7.56
(IH, d, J=2.4 Hz, H2’), 6.79(1H, d, J=8.4
Hz, H-5), 7.44 (1H, dd, J =2.4, 8.4 Hz, H-
6’), 5.25(1H, d, J =1.2 Hz, rha-H-1), 0.84
(3H, d, J=7.2 Hz, rha-H-6) ; "C-NMR ( DMSO-d, ,
150 MHz) §:157.0(C-2), 133.7(C-3), 178.1(C-
4),161.5(C-5), 98.8(C-6), 164.2(C-7), 93.7
(C-8), 158.0(C-9), 103.9(C-10), 121.6(C-1"),
115.9(C-2"), 145.0(C-3"), 148.7(C4"), 116.2
(C5), 121.6(C-6"), 101.7(C1-R), 70.2( C2-
R), 70.9 (C3-R), 71.3 (C4-R), 68.9 (C5-R),
17.4(C6-R), LA b %HE 53R [7 ] il He A — 2,
WK T8 A B R R

&Y 8 Bk R, R FR-BE by I I FH M
ESI-MS m/z471 [M + Na]*,4»¥= C, H,,0, ., H-
NMR (DMSO-d, , 600 MHz)5:6.27 (1H, d, J=1.8
Hz, H-6), 6.52(1H, d, J=1.8 Hz, H8), 8.14
(2H, d, J=8.4 Hz, H2”, 6’), 6.93(2H, dd,
J=8.4Hz, H3’,5°), 5.42(1H, d, J=7.8 Hz,
glu-H-1) ; "C-NMR ( DMSO-d,, 150 MHz) §: 155. 8
(C2), 133.3(C-3), 177.5(C4), 161.6(C-5),
98.4(C-6), 164.5(C-7), 93.4(C-8), 156.0( C-
9), 103.6 (C-10), 121.1(C-1"), 130.7 (C=2",
6’), 115.8(C-3",5), 159.8(C4"), 101.4(Cl-
G), 74.3 (C2-G), 76.5(C3-G), 69.5(C4-G),
77.7(C5-G), 62.5(C6-G) , L) I ¥4 5 k[ 11]
R HEA B S Z B Y R E YT,

EW9 HETEEH K, ESI-MS m/z 470
[M+Nal]",2¥5 C,H,0,, H-NMR ( DMSO-d, ,
600 MHz)8:11.98(1H, s, -COOH), 5. 13(1H, m,
H-12), 3.15(1H, m, H-3), 5 / Hlg § 25 =
(0.65,0.75, 0.86, 0.88, 1.06) Fl 2 4~ XL U B 3
{52 0.80(d, J=6.0 Hz), 0.90(d, J=6.0 Hz);
“C-NMR (DMSO-d,, 150 MHz)§:30.6(C-1), 27.0
(C2), 76.8(C-3),39.4(C-4), 54.6(C-5), 18.1
(C-6),32.6(C-7),41.4(C-8), 46.9(C9), 36.3
(C-10), 22.8(C-11), 124.5(C-12), 138.2 (C-
13), 41.7(C-14), 27.5(C-15), 23.9(C-16) , 46. 8
(C-17), 52.4(C-18), 39.5(C-19), 39.1(C-20),
30.2(C-21), 36.5(C-22), 28.3(C-23), 15.3(C-
24), 16.2 (C-25), 17.0 (C-26), 23.3 (C-=27),
178.5(C28), 16.8(C-29), 21.0(C-30), L) I %k
P 55 SCHR [ 12 ] i3l B A — 20, B Ak & W ol RE
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EW10 HETEEH K, ESI-MS m/z 470
[M+Nal]", 2+ C,,H,;;0,, H-NMR ( DMSO-d, ,
600 MHz)5:5.28(1H, m, H-12), 3.21(1H, m, H-
3), 7 B B (55 (0.76, 0.78, 0.90, 0.92,
0.93,0.99, 1.13) ; "C-NMR ( DMSO-d,, 150 MHz)
8:38.6(C-1), 27.8(C-2), 78.8(C-3), 38.8(C-
4),55.2(C-5), 18.3(C-6), 32.6(C-7), 39.4(C-
8),47.7(C9), 37.1(C-10), 22.9(C-11), 122.5
(C-12), 143.6(C-13), 41.7(C-14), 27.6(C-15),
23.4(C-16), 46.5(C-17), 41.0(C-18), 46.0(C-
19), 30.7(C-20), 33.8(C-21), 32.5(C-22), 28.2
(C23),15.5(C24), 15.2(C-25), 17.1(C-26),
26.0(C-27), 183.1(C-28), 33.1(C-29), 23.6(C-
30) o Ph RO S SCmR [ 13 ] i He A — B, B e
ZALE W R SRR

a1 s RS & (HEE) , mp 142 ~
144 °C, ESI-MS m/z 435 [M + Na]*, 4 T =
C,,H,;0,”C-NMR ( DMSO-d,, 150 MHz) §:37.5(C-
1), 31.6(C2), 71.8(C-3), 42.3(C4), 140.8
(C5), 121.7(C-6), 31.9(C-7), 31.9(C-=8),
50.3(C-9), 36.5(C-10), 20.9(C-11), 39.5(C-
12), 42.2(C-13), 56.0(C-14) , 24.6(C-15), 28.9
(C-16), 56.9(C-17), 12.0(C-18), 19.4(C-19),
40.4(C-20), 20.8(C=21), 138.5(C=22), 129.2
(C23),51.2(C-24), 31.9(C-25), 19.1(C-26),
21.2(C27), 25.3(C-28), 12.1(C-29) ., VI I % ¥
5014 ] il BA 8, MR E R T
Y

k& 12 s RS S (=& P 5E), mp
139 ~ 140 °C , Liebermann-Burchard fz i 5 {4, ESI-
MS m/z437 [M +Na]®,415 [M -H] ,5 8-&1{
Pt B AE 3 ORI IF R gi b 2t TLC, H: R {E )
B EY—3, HIR G A A TR, ez mh
B-4 B

& 13 A TER KA, mp 267 ~269 C
( ) , Libermann-Burchard Jz i 52 BH {4, Molish fz
N BHE T RE R B AR 25 AL G 9, ESI-MS m/z 577
[M+H]",575 [M - H] &5 5 X & 2547 TLC
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