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Chemical constituents of Corydalis decumbens
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Abstract: Objective To study the alkaloids chemical composition from stem of Corydalis decumbens. Methods The compounds
from the ethyl acetate part were separated and purified through various kinds of chromatographic methods and their structures were
identified by physico-chemical properties of spectroscopic methods. Results Eleven alkaloids compounds were isolated and
identified. They were protopine (1), muramine (2), B-allocryptopine (3), cryptopine (4), (6S, 6aS, M)-isocorydine (5), bulbocapine (6),
(+)-egenine (7), (—)-corypalmine (8), bicuculline (9), (—)-7"-O-methylegenine (10), and epi-coryximine (11). Conclusion Compounds
5 and 10 are isolated from this genus for the first time. Compound 3, 8, and 10 are isolated from this plant for the first time
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4). (65, 6aS, M)- 5% & [(6S, 6aS, M)-
isocorydine, 5], ERE#HK (bulbocapine, 6). X LHik
[(+)-egenine, 7] Z-HESFML [(—)-corypalmine, 8].
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3 w)); Bruker AV—600 T FZ B 154 ({8 [E] Bruker
D ; Crg il B 4E (250 mm X 10 mm, 5 pm,
& [H Kromsil AF]), HZERI Gy GFyss CHHD
FEta i H ATER G (60~100 H, 200~300 H,
H AL T )5 Sephadex LH-20 %tk (32H GE
AFD; HEE CEGEal) T E2 4R A HTik
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H 70% CBREFIARERI 3 K, A FFPRIGH, 18Rk 4d
RICHER, BB ISR ZERKR A, KO A
Bk WSRO ME IE T REASH, ABURRH IR A4S %
AR, HBERE QRS (90 g) AREIRAT (A,
DA G e- FE (100 0 0—0 © 100) BREEVENE, 75
)11 AMEBG, Fro 2 36748 S IEAREIRAT (A3 DA
FeEgE i, AEMEE 1 (105 mg) A9 (32mg),
Fr. 4 2 [ 52 IEAHRERCAE (1% UL & Sephadex LH-20,

BEMEY 4 (10 mg) Fl1 6 (20 mg), Fr. 6. 8
2t ODS H H AR 2> 3l L 40%- 55%. 70% H Iz 5
WOREATVEME, WA Iy, FRIE Sephadex
LH-20 #F, LLafi i EEiA7 55 BEve e, o F Pl
#%8 HPLC 7y s alift, 2Ea% 2 (15mg). 3
(16 mg). 5 (8 mg). 7 (35mg). 8 (8§ mg). 10
(4 mg). 11 (25 mg).
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wEP 1. AR (45, ESI-MS m/z: 354
[M+H] . '"H-NMR (600 MHz, CDCl;) 6: 6.90 (1H, s,
H-1), 6.68 (1H, d, J = 6.0 Hz, H-11), 6.66 (1H, d, J =
6.0 Hz, H-12), 6.64 (1H, s, H-4), 595 (2H, s,
-OCH,0-), 5.92 (2H, s, -OCH,0-), 2.37~3.85 (8H,
m, H-5, 6, 8, 13), 1.97 (3H, s, N-CH3); “C-NMR (150
MHz, CDCly) 6: 148.1 (C-3), 146.3 (C-2), 146.0
(C-9), 146.0 (C-10), 135.8 (C-4a), 132.4 (C-14a),
128.7 (C-12a), 125.0 (C-12), 117.6 (C-8a), 110.4
(C-4), 108.1 (C-1), 106.8 (C-11), 101.2 (-OCH,0-),
100.9 (-OCH,0-), 57.7 (C-6), 51.1 (C-8), 46.1 (C-13),
41.6 (N-CH3), 31.5 (C-5). A% 5 SCik s —
#, A 1 R

& 2. AOARRE & (TR, ESI-MS m/z:
386 [M+H]". 'H-NMR (500 MHz, CDCls) d: 7.03
(1H, s, H-1), 6.92 (1H, d, J = 8.0 Hz, H-11), 6.82 (1H,
d, J = 8.0 Hz, H-12), 6.65 (1H, s, H-4), 3.89 (3H, s,
2-OCHs), 3.88 (3H, s, 3-OCHj3), 3.85 (3H, s, 9-OCHj),
3.79 (3H, s, 2-OCHj3), 1.89 (3H, s, N-CHs); "*C-NMR
(CDCls, 125 MHz) §: 32.2 (C-5), 41.6 (N-CH3), 45.9
(C-13), 50.4 (C-8), 55.8 (-OCH3), 56.1 (-OCHj3), 56.2
(-OCH3), 57.5 (C-6), 61.0 (-OCH3), 110.9 (C-11),
112.9 (C-4), 113.5 (C-1), 127.6 (C-12), 128.6 (C-8a),
129.0 (C-12a), 131.0 (C-14a), 1342 (C-4a), 147.4
(C-2), 147.5 (C-10), 149.5 (C-3), 151.7 (C-9). LA L%
HacwE—80, MRt A 2 BRI,

Ew 3. AR g: i (&), ESI-MS m/z:
370 [M+H] . 'H-NMR (500 MHz, CDCl3) d: 6.94
(1H, s, H-1), 6.91 (1H, d, J= 8.0 Hz, H-11), 6.81 (1H,
d, J = 8.0 Hz, H-12), 6.63 (1H, s, H-4), 5.93 (2H, s,
-OCH,0-), 3.85 (3H, s, -OCHj3), 3.78 (3H, s, -OCH3),
3.75 (2H, m, H-8), 3.23 (2H, m, H-13a), 3.46 (2H, m,
H-13b), 1.85 (3H, s, N-CH3); “C-NMR (125 MHz,
CDCl;) d: 32.2 (C-5), 41.4 (N-CH3), 46.1 (C-13), 50.5
(C-8), 55.8 (10-OCHj3), 60.9 (9-OCH3), 101.4 (C-14),
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109.3 (C-1), 110.5 (C-4), 127.8 (C-12), 128.5 (C-8a),
129.4 (C-12a), 132.7 (C-14a), 135.8 (C-4a), 146.2
(C-2), 147.5 (C-10), 148.2 (C-3), 151.7 (C-9). L\ F¥id
kS, MOE A 3 B- B e

0&%‘@4 Bk A (FFEE), ESI-MS m/z: 370
[M+H]". "H-NMR (500 MHz, CDCl;) d: 7.02 (1H, s,
H-1), 6.71 (2H, m, H-11, 12), 6.69 (1H, s, H-4), 5.95
(2H, s, -OCH,0-), 4.05 (2H, m, H-13), 3.92 (3H, s,
-OCH3), 3.91 (3H, s, -OCH3), 3.50 (2H, m, H-8), 2.66
(2H, m, H-5), 2.03 (2H, m, H-6), 1.93 (3H, s, N-CH3);
BC-NMR (125 MHz, CDCly) &: 22.7 (C-5), 41.6
(N-CHj3), 46.2 (C-13), 50.7 (C-8), 56.1 (2-OCHj), 56.1
(3-OCHj), 57.7 (C-6), 101.0 (-OCH,0-), 107.0 (C-1),
112.4 (C-4), 113.6 (C-11), 125.1 (C-12), 129.5 (C-8a),
131.1 (C-14a), 134.7 (C-4a), 146.2 (C-10), 146.5
(C-9), 147.4 (C-2), 149.5 (C-3). uiﬁﬁ%iﬁﬂ&‘ﬁaﬁ
—5, LAY 4 R

%’a%s Hf s CFHRE ), ESI-MS m/z: 342
[M+H]". 'H-NMR (500 MHz, CDCl;) 6: 8.70 (1H, s,
11-OH), 6.89 (1H, d, J = 7.0 Hz, H-9), 6.86 (1H, d,
J = 7.0 Hz, H-8), 6.71 (1H, s, H-3), 3.72 (3H, s,
1-OCH;), 3.92 (6H, s, 2, 10-OCH3), 3.07 (3H, s,
N-a-CH3), 3.35~3.49 (2H, m, H-4), 3.76~3.85 (2H,
m, H-5), 2.90 (1H, d, J = 13.5 Hz, H-6a), 3.94~4.0
(2H, m, H-7); “C-NMR (125 MHz, CDCl;) J: 42.4
(N-CH3), 62.3 (-OCH3), 26.3 (C-4), 56.0 (-OCH;),
56.2 (-OCHj), 63.1 (C-6a), 111.7 (C-9), 126.2 (C-3a),
153.1 (C-2), 143.2 (C-1), 150.3 (C-10), 127.0 (C-7a),
126.6 (C-1a), 122.1 (C-1b), 144.3 (C-11), 110.1 (C-3),
52.6 (C-5), 63.1 (C-6a), 33.4 (C-7), 119.7 (C-8), 119.4
(C-11a). VL -%odf b5 scmriE — 80, M eth s
Y54 (68, 6aS, M)-57+28 4 2 il .

EY) 6: *%ﬁé%f#ﬁ%%(%ﬁ) ESI-MS m/z:
326 [M+H]". 'H-NMR (600 MHz, CDCls) §: 7.28
(1H, s, -OH), 6.82 (2H, J = 8.1 Hz, H-9, 10), 6.60 (1H,
s, H-4), 6.06, 591 (% 1H, d, J = 1.1 Hz, -OCH,0-),
3.87 (3H, s, -OCH3), 2.52 (3H, s, N-CH3), 2.50~3.15
(4H, m, H-5, 6, 8): "C-NMR (150 MHz, CDCl;)
148.3 (C-11), 146.1 (C-3), 143.0 (C-12), 140.7 (C-2),
129.7 (C-1a), 128.6 (C-8a), 127.2 (C-4a), 119.3 (C-9),
118.4 (C-1), 114.3 (C-12a), 110.9 (C-10), 107.6 (C-4),
100.3 (-OCH,0-), 62.7 (C-7a), 56.2 (-OCH;), 52.9
(C-6), 43.8 (N-CH3), 35.2 (C-8), 29.1 (C-5). LA_-%¥

5cidiE— 5", MO A 6 I ERE R

1%*%7 E’é*ﬂi (&A)i), ESI-MS m/z: 353
[M-+H]". 'H-NMR (500 MHz, CDCL3) é: 6.78 (1H, s,
H-9), 6.57 (1H, s, H-5), 6.53 (1H, d, J = 9.8 Hz, H-3'),
6.32 (1H, s, H-7"), 6.01, 5.99 (% 1H, d, J = 9.8 Hz,
-OCH,0-), 5.97, 5.94 (% 1H, d, J = 9.8 Hz, -OCH,0-),
5.65 (1H, d, J=9.8 Hz, H-3'), 5.39 (1H, d, J = 4.8 Hz,
H-9), 3.87 (I1H, d, J = 4.5 Hz, H-1), 2.50 (3H, s,
N-CH3), 2.67 (1H, m, H-3a), 2.36 (1H, m, H-4a), 2.01
(1H, m, H-3b), 1.80 (1H, m, H-4b); "*C-NMR (125
MHz, CDCls) 6: 22.2 (C-4), 44.0 (N-CH3), 45.9 (C-3),
64.9 (C-1), 97.9 (C-7"), 100.9 (-OCH,0-), 101.81
(-OCH,0-), 107.6 (C-5), 108.4 (C-3), 108.7 (C-8),
114.6 (C-2'), 114.8 (C-6"), 123.9 (C-4a), 128.6 (C-8a),
133.1 (C-1'), 141.5 (C-5'), 146.4 (C-7), 146.6 (C-6),
148.2 (C-4"), LL 3 5 Scikdros —s80", e
WA T HE T

e 8: Ltk (HEL, ESI-MS m/z: 342
[M+H]". 'H-NMR (500 MHz, DMSO-ds) o: 8.73
(1H, s, 3-OH), 6.87 (2H, s, H-1, 12), 6.82 (1H, s, H-9),
6.72 (1H, s, H-4), 3.76 (3H, s, 2-OCHj3), 3.74 (3H, s,
11-OCH;), 3.71 (3H, s, 10-OCH3), 3.05 (1H, m,
H-6b), 2.57 (1H, m, H-6a), 2.85 (1H, m, H-5b), 2.43
(1H, m, H-5a), 3.37 (1H, d, J = 6.8 Hz, H-8a), 4.04
(1H, d, J = 6.8 Hz, H-8b); “C-NMR (125 MHz,
DMSO-dg) 6: 28.9 (C-5), 36.4 (C-13), 51.7 (C-6), 54.1
(C-8), 56.3 (-OCH;), 56.5 (-OCH;), 59.5 (-OCHj),
60.2 (C-14), 110.3 (C-1), 111.8 (C-11), 115.6 (C-4),
1243 (C-12), 127.2 (C-4a), 1284 (C-8a), 128.9
(C-1a), 129.0 (C-12a), 145.0 (C-3), 145.4 (C-10), 146.8
(C-2), 150.4 (C-9). L ¥ty e —aM, W%
Y B 8 D9 0l AR

a9 AR RIE i (A, ESI-MS
mi/z: 368 [M+H]". 'H-NMR (600 MHz, CDCl;)
6.92 (1H, d, J= 8.0 Hz, H-11), 6.56 (1H, s, H-5), 6.46
(1H, s, H-8), 6.22 (1H, d, J = 8.0 Hz, H-10), 6.14
(1H, d, J = 2.7 Hz, 2a-OCH,0-), 6.13 (1H, d, J = 2.7
Hz, 2a-OCH,0-), 591 (1H, d, J = 1.4 Hz, 10a-
OCH,0-), 5.90 (1H, d, J = 1.4 Hz, 10a-OCH,0-), 5.55
(1H, d, J = 4.0 Hz, H-9), 4.03 (1H, d, J = 4.0 Hz, H-1),
2.57 (3H, s, N-CHs), 2.23 (2H, m, H-3a, 4a), 2.82 (2H,
m, H-3b, 4b); "*C-NMR (150 MHz, CDCl;) &: 167.2
(C-8), 149.0 (C-10), 145.9 (C-2), 144.4 (C-10), 146.8
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(C-3), 100.9 (2a-OCH,0-), 103.2 (12a-OCH,0-), 45.1
(N-CHy), 49.3 (C-6), 26.9 (C-5), 65.9 (C-14), 108.4
(C-4), 107.6 (C-1), 130.5 (C-la), 124.5 (C-4a), 110.1
(C-9a), 84.9 (C-13), 140.3 (C-12a), 115.5 (C-12),
113.1 (C-11). Lh_E3d 5 scmkdos — 80, ke
W) 9 R R .

& 10: AER AR (R, ESI-MS m/z: 367
[M+H]". "H-NMR (600 MHz, CD;0D) ¢: 6.90 (1H,
d, J = 8.0 Hz, H-3"), 6.74 (1H, d, J = 8.0 Hz, H-2),
6.72 (1H, s, H-8), 6.43 (1H, s, H-5), 6.18 (1H, s, H-7"),
5.95 (1H, d, J = 1.0 Hz, -OCH,0-), 5.93 (1H, d, J =
1.0 Hz, -OCH,0-), 5.82 (2H, s, -OCH,0-), 3.83 (1H,
d, J=2.7 Hz, H-1), 3.35 (1H, s, -OCHs), 3.15 (1H, m,
H-4b), 2.76 (1H, m, H-3a), 2.55 (1H, m, H-4a), 3.23
(1H, m, H-3b); "“C-NMR (150 MHz, CD;0D) 6: 26.7
(C-4), 43.6 (N-CH3), 50.7 (C-3), 52.8 (C-4), 67.2 (C-1),
86.1 (C-9), 100.5 (-OCH,0-), 101.6 (-OCH,0-), 104.3
(C-7), 107.1 (C-5), 107.3 (C-8), 108.7 (C-3'), 114.8
(C-2"), 119.3 (C-6"), 126.6 (C-4a), 129.6 (C-8a), 136.0
(C-1"), 141.7 (C-5'), 145.7 (C-7), 146.1 (C-6), 147.9
(C-4"yo VA%t 55 Sk — 50, s e te &
10 4y (-)-7"-0-F 3B Tl

& 1. JErkR (FEED, ESI-MS m/z:
370 [M+H]". "H-NMR (500 MHz, CD;0D) &: 4.51
(1H, m, H-1), 3.30 (1H, m, H-3), 2.80 (1H, m, H-4),
6.68 (1H, s, H-5), 6.85 (1H, s, H-8), 6.61 (1H, d, J =
10.0 Hz, H-6), 6.73 (1H, d, J = 10.0 Hz, H-5"), 5.96
(2H, s, -OCH,0-), 5.99 (2H, s, -OCH,0-), 2.65 (3H, s,
N-CHj); "“C-NMR (125 MHz, CD;0D) 6: 24.3 (C-4),
40.1 (C-9), 42.6 (N-CHs), 50.0 (C-3), 67.2 (C-1),
101.6 (-OCH,0-), 101.7 (-OCH,0-), 107.0 (C-80),
123.0 (C-2'), 124.0 (C-6"), 124.8 (C-4a), 125.8 (C-8a),
126.3 (C-1'), 145.8 (C-3'), 147.5 (C-7), 147.6 (C-6),
147.8 (C-4"), 171.5 (-COOH). VA %5 ke

Y, WAL A 11 epi-coryximine.
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