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Chemical constituents from whole herbs of Corydalis edulis
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ZHENG lJiao, TU Peng-fei, ZHANG Yuan, LI Jun

Modern Research Center for Traditional Chinese Medicine, School of Chinese Materia Medica, Beijing University of Chinese
Medicine, Beijing 100029, China

Abstract: Objective To investigate the chemical constituents from the herbs of Corydalis edulis. Methods The compounds were
isolated and purified by various column chromatographies, and their structures were identified by physiochemical properties and
spectroscopic data. Results Fifteen compounds were isolated from the n-BuOH layer of EtOH extract of the herbs of C. edulis. and
(2H)-one  (3),

6,7-methylenedioxy-1 (2H)-isoquinolinone (4), (+)-syringaresinol (5), (+)-medioresinol (6), salidroside (7), isosalicin (8), icariside D,

identified as 6,7-methylenedioxydihydroisocoumarin (1), oxohydrastinine (2), 6,7-dimethoyisoquinolin-1

(9), salicin (10), icariside F, (11), icariside B, (12), nicotinamide (13), pyrocatechol (14), and 5-hydroxyl-2-hydroxymethylpyridine
(15), respectively. Conclusion Compound 1 is a new natural product. Compounds 3, 5—12, 14, and 15 were isolated from Corydalis
species for the first time. Compounds 2, 4, and 13 were firstly obtained from C. edulis.

Key words: Corydalis edulis Maxim.; quinolone; lignan; 6,7-methylenedioxydihydroisocoumarin; 6,7-dimethoyisoquinolin-1 (2H)-one
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1); 3 MR : oxohydrastinine (2). 6,7-dimethoy-
isoquinolin-1 (2H)-one (3). 6,7-methylenedioxy-1
(2H)-isoquinolinone (4); 2 MARNEER: (+)- T EHFMIE
%  [(+)-syringaresinol , 5] « # &K B J§ B
[(+)-medioresinol, 6]; 6 NMEFRMAEW: A5 KH
(salidroside, 7). 1-(2-FFE " FE)-B-D-A I 3 %1 4%
(isosalicin, 8). VEFZEIXH D, (icariside Dy, 9).
KB (salicin, 100, VEFE#CH Fy (icariside Fy,
1D, EFE X By (cariside By, 1205 3 ANHA;D
Rl &Y. WAL (nicotinamide, 13). 287 My
( pyrocatechol , 14 ) Al 5-¥% FE -2- ¥ FF JE g ng
(5-hydroxyl-2-hydroxymethylpyridine, 15). HH{t
B ERAR, a3, 5~12. 14 Al 15
NERMNEERBEY AR, a2, 4
13 N E RN E Iy 513 3.
1 XFE5HH

Autopol IV 4= H A uil (REEERAF]D;
R PR v ROBAH - 7 - AT I T A e
B RO A R A CH AR B A F) D) ;s Varian
Inova-500 ZHEILIRIX (SEE Varian 7] ); =il %
HPLC 3% 4 (YMC-Pack ODS-A, 250 mmX10
mm, 5pum, HA YMC A#]); Sephadex LH-20 3
Bl (Hfi #. Amersham Biosciences A 7] ); ODS (40~
63 pum, fE[E Merck A F); Milli Q 4Kl
(Millipore A®]); FEEEAEER (200~300 H) &
RS ] GFosy RERS TS AT Syigretb T A4
7P OB Al B, BT R, BER OFE.
IECkE Wl CHESEE e, KOuHAiK.

HERHT 2013 £ 4 ARB WA &M, H
Fb 3 i R 25 R 2 2 AR 7 b0 B IS KBRS e
N Corydalis edulis Maxim. 4%, FrA (ZJ201304)
AT AL R R BE 2GR 5 2 22 e th 25 AR e O
2 RBSSE

TIEIE AL E M (4.0 kg) KK 95%-
70%- 50% L B B HL CRER I 77 40 L, [E19 2 h),
JE, BIFRIBOK, WARRE (127402, BUR
B 1172.0 g, FIZKIEL KOO AR — S b
IETEEAERL, 5 2 A B Ar (103.8 g0 =&
FGERRAL (43.8 ) IE T EEMAL (1125 )

IETRERERY) (91.5 g) Lk (200~300 H)
A S, & b-HEE (601101 1) BAEE
VemiAs 2] 17 Mt (Fr. A~Q). Fr.F (2.7 g) &
Sephadex LH-20 FE i, & He-HEE (10 1) ¥

BiA85] 2 MR (Fr. F1~F2). Fr. F2 4 ODS #:f4
B, HEE-/K (10 1 90—100 : 0) BEEEVEMIAAS 11
N4y (Fr. F2a~F2k). Fr. F2e 4 Sephadex LH-20
€ 1% A0 1) & M B AL S B & 3 (3.8
mg). Fr.G (3.8 g) %4 Sephadex LH-20 #:thi, —
AMLGE-HEE (101D FEhiAR 4 MRgs (Fro Gl~
G4). Fr. G3 (1.0 g) £ ODS At Al 2= 1l 2% VR AH
ko B A 3L A4 2 (3.6 mg) A1 13 (12.2 mg).
Fr. H & Sephadex LH-20 F:ffilfh, — & H - H
(11D PBiAERE 6 M4 (Fr. HI~H6). Fr. H4
2 Sephadex LH-20 fE 1%, & HE-FREE (10D
VeliE3] 5 N4> (Fr. H4a~H4e) . Fr. Hdc ZRER
R € 1 0 1) £ A i AR &4 4 (6.0 mg)
5 (1.4mg). Fr.1 (5.0g) %4 Sephadex LH-20 #i:
ek, HEEMARE 4 MRS (Fr 11~14). Fr. I3
G Pl A B AR B 1 (25.8 mg). Fr.d
(4.8 g) 2 Sephadex LH-20 f¥: i, FEE: i f5 2)
7 NSy (Fr. J1~J7). Fr. J2 2 Sephadex LH-20 #F
o U8 R0 2 1) 2% A g 2ifb R 2L A 11 (7.5
mg). Fr. L (10.5 g) &RERH O, & L-
HEE (15 :1—0: D FREHRBAR 6 M (Fr.
L1~L6). Fr. L2 4 Sephadex LH-20 #F & 1% A1 - i)
FIBAH IS AR 2 &Y 15 (17.0 mg). Fr. L3
2% Sephadex LH-20 #F a3 Fl1p- i) £ AH (i 44t
BEMEEY 6 (122 mg). 7(20.0 mg). 8 (11.7 mg)-
9 (64.0 mg). 10 (5.1 mg) F114 (5.7 mg). Fr. M
(3.0 g) % Sephadex LH-20 #: a3, — & H -z
(101 PeWifgs 3 M (Fr. M1~M3). Fr. M3
%t Sephadex LH-20 A3 €815 4=l 2 AH €01 4li {4
BE A 12 (42 mg).
3 HMETE

&1 AR E, HR-ESI-MS m/z: 193.048 3
[M+H]", #EM 7308 CoHgO4 NMERIER 7.
'H-NMR (500 MHz, CD;0D) e EoR 1 N —
AFENFEE S [0 6.05 (2H, s, -OCH,0-)]; 2 A
FT1E%5 [on 6.82 (1H, s, H-5), 7.37 (1H, s, H-8)]
PLJ 2 MR 55 [0n 448 QH, t, J = 6.0
Hz, H,-3), 2.99 (2H, t, J = 6.0 Hz, H,-4)]. “C-NMR
(125 MHz, CD;0OD) i&H2/R 6 MHEFHRE S 3
MEWIERAS 50 1 ANERERIERAS 5. LA E NMR %
WERHEY 1 N_AREITRLUEY. 1
HMBC H (B 1), W23 6y 7.37 (H-8) 5 ¢ 167.2
(C-1), PLK 6y 4.48 (H-3) 5 5c 167.2 (C-1) HIAHIE
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Fig.1 Key HMBC correlations of compound 1
55, Fse T DL LMW, RSt a 1 M 6,7-
TWH =k A RETER. Srvastava 2P 1962
T MACEY), ARSI ARTE N E R T
BERZA A, I UGB 2D-NMR X HAZ G
PEBEITHJE . "H-NMR (500 MHz, CD;0D) 6: 7.37
(1H, s, H-8), 6.82 (IH, s, H-5), 6.05 (2H, s,
-OCH,0-), 4.48 (2H, t, J = 6.0 Hz, H,-3), 2.99 (2H, t,
J = 6.0 Hz, Hy-4); C-NMR (125 MHz, CD;0D) ¢:
68.8 (C-3), 28.7 (C-4), 119.6 (C-4a), 108.2 (C-5),
154.1 (C-6), 148.9 (C-7), 109.7 (C-8), 138.4 (C-8a),
103.5 (-OCH,0-), 167.2 (C = 0). LA ¥ 5 Cikik
EHA Y, WEELEY 1N 6,7-TH I
TEREEER,

&Y 2: AEF A, ESI-MS m/z: 206 [M+H]',
¥ CiH;;1NOs. 'H-NMR (500 MHz, CD;0D)
8: 7.33 (1H, s, H-8), 6.72 (1H, s, H-5), 5.99 (2H, s,
-OCH,0-), 3.55 (2H, t, J = 7.0 Hz, H,-3), 3.10 (3H, s,
N-CH3), 2.92 (2H, t, J = 7.0 Hz, H,-4); *C-NMR (125
MHz, CD;0D) 6: 166.5 (C-1), 49.3 (C-3), 28.6 (C-4),
123.9 (C-4a), 108.1 (C-5), 152.2 (C-6), 148.3 (C-7),
1082 (C-8), 1358 (C-8a), 35.3 (N-CHj3), 103.0
(-OCH,0-). VA F%di 5 e s A — 5, %
TEALEY) 2 N oxohydrastinine .

&9 3: A A, ESI-MS m/z: 206 [M+H],
313X CiH;;NOs. 'H-NMR (500 MHz, CD;0D)
8:7.70 (1H, s, H-8), 7.13 (1H, s, H-5), 7.09 (1H, d, J =
7.0 Hz, H-3), 6.64 (1H, d, J = 7.0 Hz, H-4), 3.96 (3H,
s, 7-OCH;) 3.94 (3H, s, 6-OCH;); “C-NMR (125
MHz, CD;OD) ¢: 164.3 (C-1), 127.3 (C-3), 107.7
(C-4), 135.8 (C-4a), 107.8 (C-5), 155.6 (C-6), 150.9
(C-7), 107.8 (C-8), 120.7 (C-8a), 56.4 (6-OCHs), 56.5
(7-OCH3). LA E%dE 5 emripE 3 A — 5, s
SEALEY) 3 N 6,7-dimethoyisoquinolin-1 (2H)-one .

th&Y 4: ALK A, ESI-MS m/z: 190 [M+H],
43T A C1oH/NO3. 'H-NMR (500 MHz, DMSO-dg)
: 11.12 (1H, brs, 2-NH), 7.49 (1H, s, H-8), 7.13 (1H,
s, H-5), 7.05 (1H, d, J = 7.0 Hz, H-3), 6.44 (1H, d, J =
7.0 Hz, H-4), 6.14 (2H, s, -OCH,0-); "*C-NMR (125

MHz, DMSO-ds) 6: 161.0 (C-1), 127.5 (C-3), 104.6
(C-4), 135.1 (C-4a), 103.9 (C-5), 151.3 (C-6), 147.0
(C-7), 103.9 (C-8), 121.2 (C-8a), 101.7 (-OCH,0-). LA
EBES S kR E A T, R A 4
6,7-methylenedioxy-1 (2H)-isoquinolinone.

& 5. AR, [a]h +70° (c 0.1,
MeOH);: ESI-MS m/z: 417 [M—H] , 4+ TFRA
C2H0s. 'H-NMR (500 MHz, CD;0D) §: 6.66 (4H,
s, H-2, 6,2, 6"),4.72 (2H, d, J=4.0 Hz, H-7, 7'), 4.27
(2H, dd, J = 8.5, 6.5 Hz, H-9b, 9'b), 3.88 (2H, dd, J =
9.0, 3.0 Hz, H-9a, 9'a), 3.84 (12H, s, 3, 5, 3,
5-OCHj), 3.14 (2H, m, H-8, 8"); ’C-NMR (125 MHz,
CD;0D) 4: 55.5 (C-8, 8'), 87.6 (C-7, 7'), 72.8 (C-9,
9", 133.1 (C-1, 1), 149.3 (C-3, 5, 3', 5'), 136.2 (C-4,
4", 104.5 (C-2, 6, 2', 6"), 56.8 (C-3, 5, 3', 5'-OCH;).
DA%t 5ok A — 5, WAy s
N (H-TEMIEER.

& 6: AR A, ESI-MS m/z: 387 [M—H],
2 F AN CriHau07. 'H-NMR (500 MHz, CD;0D) 6:
6.95 (1H, d, J = 2.0 Hz, H-2"), 6.82 (1H, dd, J = 8.0,
1.5 Hz, H-6'), 6.77 (1H, d, J = 8.0 Hz, H-5), 6.66 (2H,
s, H-2, 6), 4.72 (2H, d, J = 4.5 Hz, H-7, 7), 4.25 (4H,
m, H,-9, 9'), 3.85 (9H, s, 3', 5, 3"-OCHs), 3.15 (2H,
m, H-8, 8'); C-NMR (125 MHz, CD;0D) §: 133.7
(C-1), 111.0 (C-2), 149.2 (C-3), 147.4 (C-4), 116.1
(C-5), 120.1 (C-6), 87.7 (C-7), 55.3 (C-8), 72.6 (C-9),
133.1 (C-1"), 104.5 (C-2', 6), 136.3 (C-4), 149.4
(C-3', 5'), 87.5 (C-7'), 55.6 (C-8"), 72.7 (C-9"), 56.8
(3', 5'-OCHa), 56.4 (3-OCH3). VA ¥ 5 CikikiE
FA TP, WS EAEY 6 b B IR .

&Y 7: A&, ESI-MS m/z: 301 [M+H],
TN CiuH2007. 'H-NMR (500 MHz, CD;0D) §:
7.06 (2H, d, J = 8.5 Hz, H-2, 6), 6.70 (2H, d, J = 8.5
Hz, H-3, 5), 4.29 (1H, d, J = 8.0 Hz, H-1"), 4.03 (1H,
m, H-4"), 3.86 (1H, m, H-6'a), 3.70 (1H, m, H-8a),
3.68 (1H, m, H-6'b), 3.36 (1H, m, H-3"), 3.30 (1H, m,
H-8b), 3.28 (1H, m, H-5"), 3.20 (1H, m, H-2), 2.84
(2H, dt, J = 7.5, 2.0 Hz, H-7); "“C-NMR (125 MHz,
CD;0D) d: 130.7 (C-1), 130.9 (C-2, 6), 116.1 (C-3, 5),
156.8 (C-4), 36.3 (C-7), 71.6 (C-8), 104.3 (C-1"), 75.1
(C-2)), 78.1 (C-3"), 72.1 (C-4'), 77.9 (C-5), 62.7
(C-6")o VA EHH 5 ik 3 A — 8, et
HEW T N R R,
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&4 8: A EF A, ESI-MS m/z: 287 [M+H],
4T3 Ci3H1507. "H-NMR (500 MHz, CD;0D) 6:
7.33 (1H, d, J= 7.5 Hz, H-3), 7.12 (1H, dt, J = 8.0, 1.5
Hz, H-4), 6.80 (2H, m, H-5, 6), 4.94 (1H, d, J = 12.0
Hz, H-7a), 4.74 (1H, d, J = 12.0 Hz, H-7b), 4.40 (1H,
d, J = 8.0 Hz, H-1"), 3.90 (1H, dd, J = 12.0, 2.0 Hz,
H-6'a), 3.70 (1H, dd, J = 12.0, 5.5 Hz, H-6'b), 3.35
(2H, m, H-3', 5'), 3.33 (1H, m, H-4"), 3.26 (1H, m,
H-2'); “C-NMR (125 MHz, CD;0OD) §: 125.2 (C-1),
156.8 (C-2), 131.0 (C-3), 130.1 (C-4), 120.4 (C-5),
116.4 (C-6), 67.9 (C-7), 103.5 (C-1'), 75.1 (C-2"), 78.0
(C-3"), 71.6 (C-4"), 78.0 (C-5"), 62.8 (C-6"). VL _E%idf
ScmioE A -, MEELAEY 8 A 1-2-
F2 R AEHE)-B-D- A e 3 2 B Y

& 9: A A, ESI-MS m/z: 301 [M+H],
2 TN CisHa007. 'H-NMR (500 MHz, CD;0D) 6:
7.14 (2H, d, J = 8.5 Hz, H-2, 6), 7.02 (2H, d, J = 8.5
Hz, H-3, 5), 4.86 (1H, d, J = 7.5 Hz, H-1"), 3.89 (1H,
dd, J=12.0, 1.5 Hz, H-6'a), 3.71 (2H, m, H,-8), 3.68
(1H, m, H-6'b), 3.45 (1H, m, H-5'), 3.44 (IH, m,
H-2), 3.41 (1H, m, H-3"), 3.40 (1H, m, H-4"), 2.76
(2H, t, J = 7.0 Hz, H,-7); “C-NMR (125 MHz,
CD;0D) ¢: 134.3 (C-1), 130.8 (C-2, 6), 117.8 (C-3, 5),
157.6 (C-4), 39.4 (C-7), 64.4 (C-8), 102.6 (C-1"), 75.0
(C-2"), 78.1 (C-3"), 71.4 (C-4"), 78.0 (C-5'), 62.6
(C-6") VA E¥dfs 5 S ikf i 3 A — 5, e fh
HEY 9 REEFEFEH Do

thE&Y10: HEK K, ESI-MS m/z: 287 [M+
HI", 4 F¥: K Ci3H;s0;. 'H-NMR (500 MHz,
CD;0D) §: 7.33 (1H, d, J = 7.5 Hz, H-3), 7.25 (1H, t,
J =15 Hz, H-5), 7.21 (1H, d, J = 7.5 Hz, H-6), 7.03
(1H, t,J=7.5 Hz, H-4), 4.87 (1H, d, J= 7.5 Hz, H-1),
478 (1H, d, J = 13.0 Hz, H-7a), 4.58 (1H, d, J = 13.0
Hz, H-7b), 3.90 (1H, dd, J = 12.0, 2.0 Hz, H-6'a), 3.71
(1H, dd, J = 12.0, 5.5 Hz, H-6'b), 3.50 (1H, m, H-2"),
3.47 (1H, m, H-3'), 3.43 (1H, m, H-5"), 3.41 (1H, m,
H-4); “C-NMR (125 MHz, CD;0OD) §: 157.2 (C-1),
1322 (C-2), 130.0 (C-3), 123.7 (C-4), 129.9 (C-5),
117.1 (C-6), 61.0 (C-7), 103.4 (C-1'), 75.1 (C-2"), 78.0
(C-3"), 71.4 (C-4"), 78.3 (C-5"), 62.6 (C-6"). LA -EHE 5
ARIE A —F, WA 10 KT

&Y 11: AEBMA, ESI-MS m/z: 403 [M+
HI", 73R A CisHxO10. 'H-NMR (500 MHz,

CD;0D) d: 7.43 (2H, m, H-3, 5), 7.33 (2H, m, H-2, 6),
7.28 (1H, m, H-4), 5.03 (1H, d, J = 2.5 Hz, H-1"),
4.89 (1H, d, J = 11.5 Hz, H-7a), 4.85 (1H, d, J = 7.2
Hz, H-1'), 4.66 (1H, d, J = 11.5 Hz, H-7b), 4.33 (1H,
d, J = 11.5 Hz, H-2"), 3.98 (1H, m, H-6"a), 3.90 (1H,
m, H-4"b), 3.67 (1H, m, H-4"a), 3.61 (1H, m, H-6'b),
3.60 (2H, s, Hy-5"), 3.37 (1H, m, H-4"), 3.35 (1H, m,
H-3"), 3.34 (1H, m, H-5'), 329 (IH, m, H-2);
BC-NMR (125 MHz, CD;0OD) &: 139.0 (C-1), 129.3
(C-2, 6), 129.3 (C-3, 5), 128.7 (C-4), 71.8 (C-7), 103.2
(C-1'), 75.1 (C-2'), 78.1 (C-3"), 71.8 (C-4'), 77.0
(C-5"), 68.7 (C-6"), 111.0 (C-1"), 78.1 (C-2"), 80.6
(C-3"), 75.0 (C-4"), 65.6 (C-5"). LA bE#¥E 5 Rk
EHRA Y, M A 11 R R Fa.

& 12: AEKK, ESI-MS m/z: 387 [M+
HI", 2 731X~ CHy05. 'H-NMR (500 MHz,
CD;OD) §: 7.17 (1H, d, J = 15.5 Hz, H-7), 6.19 (1H,
d, J = 15.5 Hz, H-8), 434 (1H, d, J = 7.5 Hz, H-1"),
3.92 (1H, m, H-3), 3.86 (1H, m, H-6a), 3.67 (1H, dd,
J=12.0, 5.0 Hz, H-6'b), 3.35 (1H, m, H-3'), 3.29 (1H,
m, H-4'), 3.27 (1H, m, H-5"), 3.13 (1H, m, H-2'), 2.41
(1H, dd, J = 15.0, 8.5 Hz, H-4a), 2.29 (3H, s, 10-CH3),
1.81 (1H, dd, J = 15.0, 8.5 Hz, H-4b), 1.75 (1H, m,
H-2a), 1.42 (1H, m H-2b), 1.21 (3H, s, 13-CH3), 1.20
(3H, s, 12-CH3), 0.96 (3H, s, 11-CH3); “C-NMR (125
MHz, CD;0D) 6: 36.0 (C-1), 45.2 (C-2), 72.7 (C-3),
38.2 (C-4), 68.4 (C-5), 71.1 (C-6), 145.3 (C-7), 133.8
(C-8), 200.2 (C-9), 27.4 (C-10), 29.5 (C-11), 25.5
(C-12), 20.2 (C-13), 102.9 (C-1"), 75.1 (C-2"), 78.1
(C-3"), 71.6 (C-4"), 77.9 (C-5"), 62.7 (C-6"). LA L% h
HcmrioE R A -, Mt A Y 12 hEE
I Byo

WG 13: TLOEHIRSS i (FEE), ESI-MS m/z:
123 [M+H]", 2 7® N CeHN,0. 'H-NMR (500
MHz, CD;0D) ¢: 9.02 (1H, d, J = 1.0 Hz, H-2), 8.69
(1H, dd, J = 3.5, 1.5 Hz, H-6), 8.29 (1H, m, H-4), 7.54
(1H, ddd, J = 8.0, 5.0, 1.0 Hz, H-5); *C-NMR (125
MHz, CD;OD) d: 149.5 (C-2), 131.4 (C-3), 137.3
(C-4), 125.1 (C-5), 152.8 (C-6), 169.8 (C = 0). Ll E
ol 5o oE A, M A Y 13 A
TR iz o

&Y 14: AEKK, ESI-MS m/z: 111 [M+
H]", 4 73R A CsHeO,. 'H-NMR (500 MHz, CD;0D)
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d:7.85 (2H, d, J = 8.0 Hz, H-4, 5), 6.77 (2H, d, J = 8.0
Hz, H-3, 6); C-NMR (125 MHz, CD;0OD) &: 161.9
(C-1,2), 132.6 (C-4, 5), 115.6 (C-3, 6). LL_F¥E 5
BRIRE R A ST, M e A 14 HAE .
b & 15: AEKER, ESI-MS m/z: 126 [M+
H]", % 73N CHNO,. 'H-NMR (500 MHz,
CD;0D) ¢: 8.02 (1H, d, J= 2.5 Hz, H-6), 7.37 (1H, d,
J=8.5Hz, H-3), 7.24 (1H, dd, J = 8.5, 2.5 Hz, H-4),
4.59 (2H, s, CH,); "*C-NMR (125 MHz, CD;0D) 6:
154.7 (C-2), 123.3 (C-3), 125.0 (C-4), 152.4 (C-5),
137.2 (C-6), 65.2 (CH,OH). L\ ¥ 5 CikRiE FEA
— U, R A 15 Y SRR 2B BRI
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