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Two new alkaloids from Corydalis delicatula
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Abstract  In this study the total alkaloids of Corydalis delicatula were isolated and purified by a combination of silica gel
aluminum oxide basic column chromatography and other chromatographic techniques. The obtained compounds were structurally
identified with the help of modern spectral resolution techniques such as nuclear magnetic resonance ( 1D/2D NMR)  high-esolution
mass spectrometry ( HR-ESI-MS)  and single crystal X—ay diffraction. Nine alkaloids were obtained from the total alkaloids of
C. delicatula encompassing two new compounds corlicatine (1) and N-methyl-13-oxoprotopine (2) and seven known ones: ( +) —
ochotensine (3) rupestrine A (4) ( +) -ochotensimine ( 5) oxohydrastinine ( 6) «-magnoflorine (7) 6 7-methylenedioxy-V—
methylisoquinoline ( 8)  and N-methyl-6 7-dimethoxyisoquinoline ( 9). The inhibitory activities of the compounds against
acetylcholinesterase were evaluated with compound 4 exhibiting moderate inhibition. Molecular docking was further performed to
elucidate the binding mode of this compound. The results provide a basis for elucidating the medicinal substance basis of C. delicatula.
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2C, 2C Sephadex LH-20( ) ;2 6,6.93(1H d J=
(3 mLemin™"' - 50: 8.1 Hz H-2) 6.80(1H d J=8.1Hz H-I)
50) 6(4.0 mg t;=12.5 min) . 1 4 Sy
( - 0:1~1:0) 6.05(1H s 9 10-OCH,09 5.96(1H s 9 10-
3A 3B, 3A  Sephadex LH-20( ) OCH,09 5.98(1H s 2 3-OCH,09 5.97(1H
(10 mLe*min™" - 20: s 2 3-OCH,09 ;2 6, 4.00
80) 7(52.0 mg t,=9.5 (IH m -OCH,H) 3.61 (IH d J=6.7 Hz
min) o 3B ( - 1: -OCH,9 ;4 6;3.03 (1H d J=
0~0:1) 3B 9.6 Hz H-6) 2.55(1H m H-6) 2.74(1H m
3B2. 3B (10 mL- H-5) 2.61 (1H m H-5) ;1 On
min”' - 25:75) 8(39.4 mg 4.46 (1IH d J=3.4 Hz H3) ;1
tx=8.5 min) ; 3B2 Sephadex LH-20( 6,0.98 (3H s -CH) 1 On
) (10 mLe*min™' 5.02 (1H s -OH) ."” CNMR ( DMSO-d, 150
- 40:60) 9(12.1 mg ¢;=22.5 min) MHz) ( 1) 21 12
3 5. 146.2 (C3) 144.9 ( C2)
1 a 3 +292° (¢ 0.1 144.8 ( C40) 139.8 ( C9H) 137.3 ( C-2a)
MeOH) HR-ESI-MS m/z 382.128 5 M+H ( 129.6 ( C4a) 126.8 ( CH4a) 120.8 ( C-8a)
C, H,NO, 381.121 2) ¥ C-NMR 120.7 (C-2) 109.3 (C-) 107.1(C-A1) 106.9
Cy Hyy NOg 13; UV (C4) ;2 5. 100.9 (9 10-
(MeOH) A, (log g): 288 (3.45) 237 (3.52) OCH,09 100.6 (2 3-OCH,09 ;2
208 (4.21) nm 6:.99.0 (CH4) 77.5(C-3) ;2
-'HINMR ( DMSO-d, 400 MHz) (1 8.45.4 (C-6) 29.3(CH) ;1
) 6,y 7.50 5. 60.0 (C8) ;1 8. 28.2
(IH s H-l) 6.71(1H s H-4) 2 (-CH,) 1 6.68.3 (-OCH,9 o
1 1 2 'HANMR "CANMR ( DMSO-d,)
Table 1 '"H-NMR and "C-NMR data of compounds 1 and 2 ( DMSO-d,)
1" 22
No.
OS¢ Sy S¢ Oy
1 109. 3 7.50 (1H ) 111.6 7.03 (1H )
2 144.9 - 145.3 -
3 146.2 - 150.7 -
4 106. 9 6.71 (1H ) 107. 8 7.68 (1H )
4a 129. 6 - 133. 4 -
5 29.3 2.74 (1H m); 2.61 (1H m) 26.9 3.28 (2H m)
6 45.4 3.03(1H d J=9.6Hz); 2.55(1H m) 63.0 3.65(2H m)
8 60.0 4.46 (1H d J=3.4 Hz) 69.0 5.43 (2H )
8a 120. 8 - 112.9 -
9 139. 8 - 145.7 -
10 144. 8 - 150. 0 -
11 107. 1 6.80 (1H d J=8.1 Hz) 106. 9 6.92 (1H d J=7.9 Hz)
12 120.7 6.93 (1H d J=8.1 Hz) 123.1 7.01 (1H d J=8.2 Hy)
12a 137.3 - 127.5 -
13 71.5 - 188. 1 -
14 99.0 - 192.0 -
14a 126. 8 - 132.2 -
-OCH,0- 100. 6 5.98 (1H s); 5.97 (1H s) 102.2 6.12 (2H )
-OCH,0- 100. 9 6.05 (1H s); 5.96 (1H s) 101.7 6.06 (2H )
—CH, 28.2 0.98 (3H s) 48.7 3.18 (6H s)
-OCH, - 68.3 4.00 (1H m); 3.61 (1H d J=6.7 Hy)
-OH 5.02 (1H s)
: ) TH-NMR (400 MHz) /" C-NMR ( 150 MHz) ; 2 "H-NMR (600 MHz) /"*C-NMR ( 150 MHz) .
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HMBC ( 2) S
8. 99.0 (C-14) 129.6 ( C4a)
146.2 ( C-3) 8, 6.71 (H-4)
126.8 ( C-14a) 144.9 ( C=2)
146.2 (C3) 8,6.93 (H-12) &,
77.5 (C-13) 144.8 ( C-10) 8, 6.80 (H-1)
85.137.3 (C-12a) 139.8 (C9) :
8,6.05 5.96 (9 10-0CH,09 & 139.8 (C-
9) 144.8 ( C-0) 8, 5.98 5.97 (2 3-
OCH,09) 6, 146.2 (C3) 144.9 (C=2) .
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2 2 .
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8, 3.61 (-OCH,9
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5. 60.0
8.60.0 (C-8) .
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5, 0.98 ( -CH;) .5, 5.02 ( -OH)
13) 1
solidaline " 1
2 solidaline 4
ROESY ( 3) 8,502 (-OH) s,
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(-OCH,9 6y 3.03 (H-6a) 6, 4.46 (H-8)
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X 1 (
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8.77.5 (C-

2 1 2 HMBC
Fig.2 Key HMBC correlations of compounds 1 and 2
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( C, H,,NO? 382.128 5) C,, H,,NO?
UV (MeOH) A, (loge): 327 (1.69) 266 (1.18)

3 1 ROESY
Fig.3 Key ROESY correlations of compound 1

4 1

Fig.4 X-ray crystal structure of compound 1
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1 o
C-6 (6.63.0) C8 (6,
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Sy 3. 18 (6H ) 1 6
2
B
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8.0Hz H-2) 6.88 (1H d J=8.0 Hz H-I) 13) 148.1 (C9) 147.5 (C-0) 147.4 (C3)
6.44 (1H s H4) 6.12 (1IH s HA) 6.05 142.9 (C2) 137.1 ( C-4a) 135.9 ( C-2a)
(2H d J=4.0 Hz -OCH,0) 5.65 (1H s 126.1 ( C4a) 123.8 ( C8a) 113.5 ( C-2)
=CH,) 4.72 (IH s =CH,) 3.46 (3H s 110.3 (C4) 110.3 (C4) 108.0 (C-1) 106.8
OCH,) 3.32(1H m H=8) 2.8 (IH m H- (=CH, 101.3 (-OCH,09 71.9 (C-4) 56.1
8) 2.69~2.82 (2H m H-6) 2.59~2.69 (2H (2-OCH;) 55.8 (3-OCH,) 48.1 (C-6) 39.0
m H-5) 1.98 (3H s N-CH,); "CANMR (DM- (N-CH;) 37.0(C-8) 29.1(C-5).
SO-d, 100 MHz) §.. 155.2 (C-3) 147.7 ( C- 19 5 (+)-
10) 146.0 (C2) 145.0 (C3) 142.5 ( CY9) ochotensimine o
136.5 ( C-2a) 134.4 (C-4a) 126.0 ( C4a) 6 "H-NMR ( CD,0D 400
123.2 (C-8a) 114.3(C4) 113.6(C-2) 110.5 MHz) 8, 7.33 (1H s H=8) 6.72 (1H s H-
(C4) 107.9 (C-l) 106.1 ( =CH,) 101.2 5) 5.99(2H s -OCH,09 3.56(2H t J=6.8
(-OCH,09 71.1 (C-4) 55.8 (-OCH;) 47.3  Hz H3) 3.10 (3H s N-CH,) 2.92 (2H t
(C-6) 38.5(N-CH,) 36.8(C8) 28.3(C5)., J=6.8 Hz H4).,
7 3 2 6  oxohydrastinine,
( +) -ochotensine. 7 '"H-NMR ( CD,0D 400
4 'HNMR ( CDCl, 400 MHz) §,: MHz) 8,: 6.70 (1H d J=7.9 Hz H9) 6.51
7.13(1H d J=7.9Hz H42) 6.93(1H d J= (2H d J=9.7 Hz H8 3) 3.84 (3H s 10-
7.9 Hz HA1) 6.66 (1H s H-) 6.39 (1H s OCH,) 3.79 (3H s 2-OCH,) 3.31 (2H s H-
H4) 6.09(2H s 9 10-OCH,09 5.84(2H s 5) 3.23(3H s «CH;) 2.80(3H s B-CH,);
2 3-OCH,09 5.61 (1H d J=3.2 Hz H-3) BCANMR ( CD,OD 100 MHz) §.: 153.0 ( C=2)
4.01 (1H d J=3.1Hz H-H4) 3.06 (1H m H- 151.6(C-0) 150.8 (C-) 149.8 (C-1) 126.0
6) 2.74 (1H m H-5) 2.52 (3H s N-CH,) (CFa) 123.5(CHla) 123.5(C-a) 121.0(C-
2,48 (1H m H-6) 2.43 (1H m HS): “C- 1b) 117.0 (C-8) 115.8 (CB3a) 110.4 ( C9)
NMR ( CDCl, 150 MHz) &.: 167.5 (C-8) 149.0  109.3 (C3) 71.1(C-6a) 62.3 (C-5) 56.3 (2-
(C9) 146.5 (C3) 146.0 (C2) 144.3 (C- OCH;) 56.0 (10-OCH,;) 53.8 (aCH;) 43.5
10) 141.0 ( C-2a) 130.2 (C<4a) 125.3 (C- (BCH;) 31.7 (C) 24.6 (CH4).
14a) 116.0 (C-2) 113.0 (C-1) 110.1 ( C- & 7  a-magno-
8a) 108.3 (C-4) 107.7 (CA) 103.2 (9 10— florine.
OCH,09 100.9 (2 3-0CH,09 83.0 ( C-3) 8 "H-NMR ( CD,OD 400
66.3 (C-4) 51.5 (C-6) 45.1 (N-CH,) 29.3  MHz) &, 9.35(1H s H-) 836 (1H d J=
(C5) . 18 6.7Hz H3) 8. 18 (1H d J=6.7 Hz H4)
4  rupestrine A. 7.60 (1H s H-5) 7.55 (1H s H-8) 6.36
5 "H-NMR ( CDCl, 400 (2H s 6 7-0CH,09 4.40 (3H s N-CH,) .
MHz) 8,: 7.13 (1H d J=8.0 Hz H-12) 6.8l 2 8
(IH d J=8.0Hz H-l) 6.55(1H s HH4) 6 7-methylenedioxy-V-methylisoquinoline
6.31 (1IH s HA) 6.01(2H s 9 10-0CH,0 9 "H-NMR ( CD,0D
5.65(1H s =CH,) 4.91(1H s =CH,) 3.87 400 MHz) &, 9.36 (1H s H-) 8.34 (1H d
(3H s 2-OCH,) 3.65(3H s 3-OCH,) 3.46 J=6.8Hz H-3) 8.19(1H d J=6.8 Hz H-4)
(1H d J=17.8 Hz H-8) 3.08 (1H m H-6) 7.69 (1H s H8) 7.64 (1H s HS5) 4.42
2.72~2.98 (4H m H5 6 8) 2.15(3H s N- (3H s N-CH,) 4.11 (3H s 7-OCH,) 4.06
CH,); "CNMR (CDCl, 100 MHz) §.: 155.5 (C- (3H s 6-OCH,); “"C-NMR ( CD,0D 100 MHz)
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5.0 160.1 (C-6) 155.0 (C) 146.9 (CH)
137.1 (C4a) 135.2(C-3) 125.9(C-8a) 124.7
(C4) 107.8 (C8) 106.5 (C-5) 57.5 (6-
OCH;) 57.1(7-0CH,) 48.0 ( N-CH,) .
23 9 N—
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4
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( ) ( )
( ) o
10 pL DTNB (2 mmol+L™") 10

pL ATCI ( 15 mmol = L") 37 C 10 min
412 nm o
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(1Cs0) o 7
AChE -
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5 4

Fig.5 Molecular docking of compound 4 with acetylcholinesterase
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