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Abstract: Objective To study the chemical constituents from Corydalis Rhizoma in Pan’an county as characteristically regional
traditional Chinese medicinal materials. Methods The constituents were separated and purified by chromatography on silica gel and
Sephadex LH-20 columns, as well as the chemical structures of alkaloids were determined by physicochemical properties and spectral
data analyses. Results Twenty alkaloids were obtained and identified as tetrahydrocoptisine (1), tetrahydrocolumbamine (2),
tetrahydropalmatine (3), corybulbine (4), isocorybulbine (5), 8-trichloromethyl-7, 8-dihydrocoptisine (6), corydaline (7),
8-oxocoptisine (8), (—)-corypalmine (9), dehydrocorydaline (10), 13-methylpalmatrubine (11), oxoglaucine (12), protopine (13),
noroxyhydrastinine (14), tetrahydroberberine (15), didehydroglaucine (16), pontevedrine (17), coptisine (18), palmatine (19), and
berberine (20). Conclusion Compounds 6, 9, and 16 are isolated from Corydalis Rhizoma for the first time. All "*C-NMR and
"H-NMR data of compounds 6 and 16 are assigned for the first time using 2D NMR.
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Fig. 1 Chemical structures of some alkaloids in Corydalis Rhizoma
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Bruker AV III 400 Rz Hi3LIRIHEAL (Bruker
BioSpin AG Facilities, Fillanden, %i1:); TRACE
2000 GC-MS 1% (Thermo Finnigan, San Jose, CA,
FED; HEREEER (200~300 H, 5 &0 T
] 77kh); Sephadex LH-20 4 Amersham Pharmacia
Biotech AB (Uppsala, i) /=/i; GF254 #i2E
WA AR 23 ) R A SRR AL T Merck 3 ]
(Darmstadt, FEED /=5 8@ o R L ps e
(Dragendoff) k7. 7ATal ClE. FHEE. BEIR 6.
SR . Ok SOk WREUKE AR
ST s (TG FY I DA R G ARy Al |
Pty KOG EERS IR 2l K, AEHIIN 28 Milli—Q /KAL
PRGN £ 81K

TEWIZR H LA 1 22 B2 SCHIE R GAP
et b UK 2557 G 75 1 A0 8 B SR
LB EMYIESHZR Corydalis yanhusuo W. T. Wang
FFbzs, SEiFbRA (201104CYBM) fRA7 Tk
HUREFERIR) KA A 2 1 2 o S =
2 EEBESEH

WG SE SRR E, B 17 kg ARG /KR BE 5,

IINGEARTR 95% Ol if B A H 1 A5 i 95% &1
IAHEE 3 Yk, RFIK 3 hy B4R lu, R kYE &
Tk, 9928 2.3 kg ORCER 13.5%). FREEE
w7 2kg, HUE 5% MK 1.5 LA, AR =
SURBEREE S K, G IFRHGH, WRIREE, 19 =%
BRI 237 g RCRN 1.4%); BRRKIE T4

B S e AR U A TR A (il o 2, I
Pi-Ba e CWg RABAELEN, UL TLC KRG IEAAIR
BRI RSy, 45 1R 2. 419y 1 SR RRER
FEE S B alifh, 2 CLe-BRR 4lE (20 0 151 1 1)
RV, SRMEEY 1 (767 mg). 2 (443). 3
(866mg). 4 (1.72¢g). 5 (18 mg). 6 (23 mg) Fl
7 (221 g Y14y 2 BREMAE RS, =& H bi- H -
SO, B3R 2 ANy 2-1 22, 44y
2-1 RESRERAECN, =& H - - = L%t
Wi DL Sephadex LH-20 A:¢fil, — & H k- H
Ve A 8 (34mg). 9 (14mg). 10 (1.83
g 11 (143 mg) F112 (60 mg). 414y 2-2 ¥4 5
2-1 [FFEIAE i vk B alifh, 192159 13 (6.8
mg). 14 (7.1 mg). 15 (52 mg). 16 (6.3 mg). 17
(5.1 mg). 18 (7.2 mg). 19 (11.0 mg). 20 (5.2 mg),
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WEW 1 LEOERRE S (HEE). EI-MS m/z:
323 [M]', 174, 148 (3L1&); 43134 CroH 7NO4.
'H-NMR (400 MHz, CDCl3) d: 6.73 (1H, s, H-1), 6.59
(1H, s, H-4), 2.66 (1H, qd, J = 15.8, 11.9, 3.0 Hz,
H-5a), 3.09 (1H, qd, J = 15.8, 11.5, 5.4 Hz, H-5b),
2.61 (1H, qd, J = 12.5, 11.5, 5.4 Hz, H-6a), 3.14 (1H,
qd, J=12.5,11.9, 3.0 Hz, H-6b), 3.54 (1H, d, J=15.3
Hz, H-8ax), 4.09 (1H, d, J = 15.3 Hz, H-8eq), 6.68
(1H, d, J = 8.0 Hz, H-11), 6.63 (1H, d, J = 8.0 Hz,
H-12), 2.80 (1H, dd, J = 15.9, 11.4 Hz, H-13ax), 3.23
(1H, dd, J = 15.9, 3.6 Hz, H-13eq), 3.57 (1H, d, J =
11.4, 3.6 Hz, H-13a), 5.96 (1H, d, J = 1.4 Hz, H-14a),
5.92 (1H, d, J = 1.4 Hz, H-14b), 5.92 (2H, d, J = 1.6
Hz, H-15); “C-NMR (100 MHz, CDCls) 6: 105.5
(C-1), 145.0 (C-2), 146.0 (C-3), 108.4 (C-4), 127.6
(C-4a), 29.4 (C-5), 51.2 (C-6), 52.8 (C-8), 116.8
(C-8a), 146.2 (C-9), 143.3 (C-10), 106.8 (C-11), 121.0
(C-12), 128.4 (C-12a), 36.3 (C-13), 59.7 (C-13a),
130.5 (C-13b), 100.8 (C-14), 101.0 (C-15). DL _E%i#E
ekl 5", st A 1 o AU

G 2: ot gy R4 (CHCL) o EI-MS m/z:
341 [M]", 326, 310, 164, 149 (GLI&); 2> 1 XN
Ca0H23NO4. 'H-NMR (400 MHz, DMSO-dg) 6: 6.69
(1H, s, H-1), 6.63 (1H, s, H-4), 2.44 (1H, qd, J = 15.9,
11.3, 3.1 Hz, H-5a), 2.89 (1H, qd, J = 15.9, 11.3, 4.8
Hz, H-5b), 2.54 (1H, qd, J = 12.5, 11.3, 4.8 Hz, H-6a),
3.08 (1H, qd, J = 12.5, 11.3, 3.1 Hz, H-6b), 3.35 (1H,
d, J = 15.8 Hz, H-8ax), 4.04 (1H, d, J = 15.8 Hz,
H-8¢eq), 6.87 (1H, d, J = 8.4 Hz, H-11), 6.85 (1H, d,
J = 8.4 Hz, H-12), 2.58 (1H, dd, J = 15.7, 10.9 Hz,
H-13ax), 3.18 (1H, dd, J = 15.7, 3.3 Hz, H-13eq), 3.33
(1H, dd, J = 10.9, 3.3 Hz, H-13a), 8.66 (1H, s, 2-OH),
3.76 (3H, s, 9-OCH3), 3.73 (3H, s, -OCHj3), 3.72 (3H,
s, -OCH3); "“C-NMR (100 MHz, DMSO-d) d: 111.2
(C-1), 144.6 (C-2), 144.4 (C-3), 112.4 (C-4), 124.7
(C-4a), 28.5 (C-5), 51.1 (C-6), 53.4 (C-8), 127.6
(C-8a), 149.8 (C-9), 146.0 (C-10), 111.8 (C-11), 123.7
(C-12), 128.3 (C-12a), 35.9 (C-13), 58.5 (C-13a),
129.9 (C-13b), 59.5 (9-OCHj3), 55.7 (3-OCHj3), 55.5
(10-OCH3). Lh F3d b5 scmkios — 80, ket
H1 2 SR .

& 3. Lt Ras i (Rl . EI-MS m/z:
355 [M]', 340, 324, 190, 176, 164, 149 (GLi%); 7>+
8 Co1HasNO4. 'H-NMR (400 MHz, CDCL3) 8: 6.73
(1H, s, H-1), 6.62 (1H, s, H-4), 2.66 (1H, brdd, J =
16.6, 12.2 Hz, H-5a), 2.84 (1H, brdd, J = 14.4, 12.2
Hz, H-6a), 3.14 (1H, brdd, J = 14.4, 5.6 Hz, H-6b),
3.18 (1H, brdd, J = 16.6, 5.6 Hz, H-5b), 3.56 (1H, d,
J=15.6 Hz, H-8ax), 4.25 (1H, d, J = 15.6 Hz, H-8¢q),
6.79 (1H, d, J = 8.4 Hz, H-11), 6.88 (1H, d, J = 8.4
Hz, H-12), 2.84 (1H, dd, J = 15.9, 11.4 Hz, H-13ax),
3.27 (1H, dd, J = 15.9, 3.4 Hz, H-13eq), 3.55 (1H, dd,
J =114, 3.4 Hz, H-13a), 3.89 (3H, s, 9-OCH;), 3.87
(3H, s, -OCH3), 3.86 (3H, s, -OCH;), 3.85 (3H, s,
-OCH3); "*C-NMR (100 MHz, CDCls) &: 108.7 (C-1),
147.4 (C-2), 147.5 (C-3), 111.4 (C-4), 126.8 (C-4a),
29.1 (C-5), 51.5 (C-6), 54.0 (C-8), 127.7 (C-8a), 145.1
(C-9), 150.3 (C-10), 111.0 (C-11), 123.8 (C-12), 128.6
(C-12a), 36.3 (C-13), 59.3 (C-13a), 129.7 (C-13b),
55.8 (2-OCHj3), 56.1 (3-OCHj3), 60.1 (9-OCH3), 55.9
(10-OCH3). LA b3 55 scikapos — 8, st
HW 3 NEHR LK.

&Y 4. Ltadrim (HEE; EI-MS m/z: 355
[M]", 340, 324, 178 (3 %), 163; 7 TN
C»HpsNO4. "H-NMR (400 MHz, CDCls) 6: 6.68 (1H,
s, H-1), 6.66 (1H, s, H-4), 2.57 (1H, brdd, J = 12.5,
2.8 Hz, H-5a), 3.03 (1H, brdd, J = 12.5, 4.5 Hz, H-5b),
2.60 (1H, brdd, J = 11.2, 2.8 Hz, H-6a), 3.16 (1H,
brdd, J = 11.2, 4.5 Hz, H-6b), 3.50 (1H, d, J = 15.9
Hz, H-8ax), 4.19 (1H, d, J = 15.9 Hz, H-8eq), 6.82
(1H, d, J = 8.4 Hz, H-11), 6.90 (1H, d, J = 8.4 Hz,
H-12), 3.21 (1H, dd, J = 6.8, 2.6 Hz, H-13), 3.68 (1H,
d, J=2.6 Hz, H-13a), 5.51 (1H, s, 3-OH), 3.88 (3H, s,
2-OCHs), 3.86 (6H, s, 9, 10-OCH3), 0.95 3H, d, J =
6.8 Hz, C13-CH;); "*C-NMR (100 MHz, CDCl;) 6:
107.9 (C-1), 143.6 (C-2), 144.9 (C-3), 114.0 (C-4),
128.0 (C-4a), 29.1 (C-5), 51.3 (C-6), 54.5 (C-8), 129.2
(C-8a), 145.4 (C-9), 150.0 (C-10), 110.9 (C-11), 123.9
(C-12), 135.0 (C-12a), 38.4 (C-13), 63.1 (C-13a),
128.6 (C-13b), 18.3 (C;3-CHs), 60.1 (2-OCHj3), 56.1
(9-OCHj3), 55.9 (10-OCH3). LA ¥ 5 ek 4RiE —
FP, M AL E Y 4 J R

&Y 5: tadr i (FEE); EI-MS m/z: 355
[M]", 340, 324, 178 (JL£I§), 163, 135; 4Tk
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C21HysNO4. "H-NMR (400 MHz, DMSO-dj) 6: 6.82
(1H, s, H-1), 6.55 (1H, s, H-4), 2.57 (1H, brd, J =
15.6, 10.2 Hz, H-5a), 2.88 (1H, qd, J = 15.6, 11.3, 5.2
Hz, H-5b), 2.46 (1H, td, J = 11.3, 11.3, 3.0 Hz, H-6a),
3.11 (1H, brdd, J = 11.3, 10.2 Hz, H-6b), 3.42 (1H, d,
J=16.0 Hz, H-8ax), 4.08 (1H, d, J= 16.0 Hz, H-8eq),
6.94 (1H, d, J = 8.4 Hz, H-11), 6.96 (1H, d, J = 8.4
Hz, H-12), 3.34 (1H, dd, J = 6.6, 3.3 Hz, H-13), 3.57
(1H, d, J = 3.3 Hz, H-13a), 0.87 (3H, d, J = 6.6 Hz,
C13-CHs), 3.82 (3H, s, 9-OCHj), 3.79 (3H, s, -OCH3),
3.77 (3H, s, -OCH3), 8.80 (1H, s, 2-OH); "*C-NMR
(100 MHz, DMSO-dg) 6: 109.7 (C-1), 144.4 (C-2),
146.4 (C-3), 114.9 (C-4), 126.7 (C-4a), 28.4 (C-5),
50.8 (C-6), 53.9 (C-8), 127.9 (C-8a), 144.2 (C-9),
149.6 (C-10), 111.3 (C-11), 123.9 (C-12), 134.7
(C-12a), 37.2 (C-13), 127.8 (C-13b), 62.4 (C-13a),
18.5 (C13-CH3), 55.8 (2-OCHj3), 55.9 (3-OCHs), 59.4
(9-OCH3), 55.7 (10-OCH3). LA L ¥dis 5 SRR 18 5
A5, WA 5 R R R

) 6: 5 LR A G CUbE-BE R 21D
EI-MS m/z: 439 [M]", 336, 320 (3£i¥), 292, 262, 232,
204, 176, 159; 7373k CyH4CINO4. 'H-NMR
(400 MHz, CDCl3) d: 7.17 (1H, s, H-1), 6.61 (1H, s,
H-4), 3.35 (1H, qd, J = 19.6, 4.8, 1.8 Hz, H-5a), 2.72
(1H, qd, J=19.6, 4.8, 1.8 Hz, H-5b), 3.84 (1H, qd, J =
12.8, 4.8, 1.8 Hz, H-6a), 3.35 (1H, qd, J = 12.8, 4.8,
1.8 Hz, H-6b), 5.42 (1H, s, H-8), 6.86 (1H, d, J = 8.0
Hz, H-11), 6.68 (1H, d, J = 8.0 Hz, H-12), 6.14 (1H, s,
H-13), 6.03, 5.91 (% 1H, d, J = 1.4 Hz, -OCH,0-),
5.95,5.94 (% 1H, d,J= 1.4 Hz, -OCH,0-); *C-NMR
(100 MHz, CDCl;) 6: 104.0 (C-1), 146.8 (C-2), 147.5
(C-3), 108.2 (C-4), 128.7 (C-4a), 30.5 (C-5), 51.9
(C-6), 73.9 (C-8), 104.8 (C-8a), 144.8 (C-9), 145.6
(C-10), 109.7 (C-11), 116.7 (C-12), 130.0 (C-12a),
98.0 (C-13), 137.4 (C-13a), 125.0 (C-13b), 101.1
(-OCH,0-), 100.9 (-OCH,0-), 105.6 (CCl3); 'H-NMR
(400 MHz, DMSO-dq) d: 7.33 (1H, s, H-1), 6.77 (1H,
s, H-4), 3.24 (1H, qd, J = 12.0, 11.3, 4.6 Hz, H,-5),
2.68 (1H, qd, J = 12.0, 3.8, 2.4 Hz, H-5b), 3.78 (1H,
qd, J = 12.0, 4.6, 2.4 Hz, H-6a), 3.61 (1H, qd, J =
12.0, 11.3, 3.8 Hz, H-6b), 5.58 (1H, s, H-8), 6.94 (1H,
d, J = 8.0 Hz, H-11), 6.69 (1H, d, J = 8.0 Hz, H-12),
6.37 (1H, s, H-13), 6.07, 5.95 (% 1H, brs, -OCH,0-),

6.00, 5.99 (% 1H, d, J= 0.7 Hz, -OCH,0-); *C-NMR
(100 MHz, DMSO-dg) &: 104.2 (C-1), 146.9 (C-2),
147.6 (C-3), 108.7 (C-4), 129.1 (C-4a), 30.1 (C-5),
51.5 (C-6), 73.1 (C-8), 104.8 (C-8a), 145.1 (C-9),
145.6 (C-10), 110.0 (C-11), 117.1 (C-12), 130.4
(C-12a), 98.4 (C-13), 137.3 (C-13a), 124.9 (C-13b),
101.5 (-OCH,0-), 101.3 (-OCH,0-), 106.2 (CCls).
HSQC: dy 7.33/5c 104.2; 8y 6.77/5¢ 108.7; oy 3.24,
2.68/5¢ 30.1; 0y 3.78, 3.61/0¢ 51.5; 6y 5.58/5¢ 73.1; Oy
6.94/6¢ 110.0; dy 6.69/0¢ 117.1; dy 6.37/d¢ 98.4; oy
6.07, 5.95/6¢ 101.5; 8y 6.00, 5.99/6¢ 101.3. T ZfH
HMBC: 6y 7.33/0c 147.6, 129.1, 137.3; oy 6.77/dc¢
146.9, 30.1, 124.9; 6y 5.58/5c 106.2, 51.5, 145.1,
130.4, 137.3; 6y 6.94/6c 145.1, 130.4; Sy 6.69/¢
104.8, 145.6, 98.4; oy 6.37/c 104.8, 117.1, 124.9. LI
L H S SclkaE 8, S A Y 6 N 8-
FH3E-7, 8- A &M .

WEY T: TEMAARGS G CFEE . EI-MS m/z:
369 [M]', 354, 338, 190, 178, 163, 146, 135, 117,
103; 4> 74 CpH»NO,. 'H-NMR (400 MHz,
CDCLy) §: 6.68 (1H, s, H-1), 6.66 (1H, s, H-4), 2.59
(1H, brdd, J = 16.6, 2.7 Hz, H-5a), 3.08 (1H, brdd, J =
16.6, 4.5 Hz, H-5b), 2.62 (1H, brdd, J = 10.9, 4.5 Hz,
H-6a), 3.18 (1H, brdd, J = 10.9, 2.7 Hz, H-6b), 3.50
(1H, d, J = 15.7 Hz, H-8ax), 4.20 (1H, d, J = 15.7 Hz,
H-8¢q), 6.82 (1H, d, J = 8.4 Hz, H-11), 6.90 (1H, d,
J = 8.4 Hz, H-12), 3.21 (1H, dd, J = 6.8, 3.3 Hz,
H-13), 3.69 (1H, J = 3.3 Hz, H-13a), 0.95 (3H, d, J =
6.8 Hz, C;3-CHs), 3.88 (3H, s, 3-OCHj3), 3.86 (3H, s,
2-OCHs), 3.85 (3H, s, 9, 10-OCH3); "*C-NMR (100
MHz, CDCly) 6: 108.8 (C-1), 147.2 (C-2), 147.7
(C-3), 111.2 (C-4), 128.5 (C-4a), 29.3 (C-5), 51.4
(C-6), 54.4 (C-8), 128.4 (C-8a), 144.9 (C-9), 150.0
(C-10), 111.0 (C-11), 124.0 (C-12), 135.0 (C-12a),
383 (C-13), 63.0 (C-13a), 1284 (C-13b), 183
(C13-CH3), 55.8 (10-OCHj), 56.1 (3-OCHs), 60.1
(2-OCH3), 55.9 (9-OCH3). LA %4 5 ek s —
A, WA T ONTE R T &

e 8: FEdtAt i (FFEE); EI-MS m/z: 335
[M]" (JiLi%), 320, 306, 292, 276, 248, 220, 190, 163;
43124 C1oH13NOs. "H-NMR (400 MHz, CDCL3) §:
7.20 (1H, s, H-1), 6.74 (1H, s, H-4), 2.88 (2H, t, J =
6.1 Hz, H-5), 4.27 (2H, t, J = 6.1 Hz, H-6), 7.16 (1H,
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d, J =82 Hz, H-11), 7.04 (1H, d, J = 8.2 Hz, H-12),
6.70 (1H, s, H-13), 6.01 (2H, brs, -OCH,0-), 6.22
(2H, brs, -OCH,0-); "*C-NMR (100 MHz, CDCL) :
104.8 (C-1), 146.3 (C-2), 146.7 (C-3), 108.0 (C-4),
110.7 (C-4a), 28.7 (C-5), 39.2 (C-6), 159.7 (C-8),
131.9 (C-8a), 148.5 (C-9), 147.4 (C-10), 113.9 (C-11),
119.2 (C-12), 130.0 (C-12a), 102.6 (C-13), 135.5
(C-13a), 123.8 (C-13b), 102.1 (-OCH,0-), 101.4
(-OCH,0-). LA F%cd 55 semkiaE — s, #eeil
HW 8 S 8-BSE TN -

& 9: L difk (MeOH) . EI-MS m/z: 341
[M]', 326, 310, 176, 164, 149 (F£I&); 71N
C10H23NO4. "H-NMR (400 MHz, DMSO-dj) 6: 6.82
(1H, s, H-1), 6.49 (1H, s, H-4), 2.42 (1H, qd, J = 16.3,
11.4, 3.1 Hz, H-5a), 2.85 (1H, qd, J = 16.3, 11.4, 5.2
Hz, H-5b), 2.51 (1H, qd, J = 11.4, 11.0, 4.0 Hz, H-6a),
3.06 (1H, brdd, J = 11.0, 5.2 Hz, H-6b), 3.37 (1H, d,
J=15.8 Hz, H-8ax), 4.04 (1H, d, J = 15.8 Hz, H-8¢q),
6.88 (1H, d, J = 8.4 Hz, H-11), 6.86 (1H, d, J = 8.4
Hz, H-12), 2.54 (1H, dd, J = 15.4, 11.4 Hz, H-13ax),
3.16 (1H, dd, J = 15.4, 4.0 Hz, H-13eq), 3.34 (1H, dd,
J = 114, 4.0 Hz, H-13a), 8.78 (1H, s, 3-OH), 3.76
(3H, s, 9-OCH3), 3.74 (3H, s, -OCH3), 3.71 (3H, s,
-OCH3); "C-NMR (100 MHz, DMSO-ds) d: 109.7
(C-1), 146.1 (C-2), 144.4 (C-3), 114.9 (C-4), 126.5
(C-4a), 28.3 (C-5), 51.0 (C-6), 53.4 (C-8), 127.7
(C-8a), 149.8 (C-9), 144.8 (C-10), 111.2 (C-11), 123.6
(C-12), 128.2 (C-12a), 35.7 (C-13), 58.8 (C-13a),
128.3 (C-13b), 55.9 (2-OCHs), 59.5 (9-OCHs), 55.7
(10-OCHs); 'H-NMR (400 MHz, CDCl3) 6: 6.71 (1H,
s, H-1), 6.69 (1H, s, H-4), 2.63 (1H, qd, J = 16.3, 11.0,
4.0 Hz, H-5a), 3.13 (1H, qd, J = 16.3, 11.0, 5.0 Hz,
H-5b), 2.65 (1H, qd, J = 11.2, 11.0, 4.0 Hz, H-6a),
3.18 (1H, qd, J = 11.2, 11.0, 5.0 Hz, H-6b), 3.55 (1H,
d, J = 15.8 Hz, H-8ax), 4.24 (1H, d, J = 15.8 Hz,
H-8¢q), 6.88 (1H, d, J = 8.4 Hz, H-11), 6.79 (1H, d,
J = 8.4 Hz, H-12), 2.65 (1H, dd, J = 15.9, 11.3 Hz,
H-13ax), 3.25 (1H, dd, J = 15.9, 3.6 Hz, H-13¢q), 3.53
(1H, dd, J = 113, 3.6 Hz, H-13a), 3.90 (3H, s,
9-OCHj), 3.85 (3H, s, 2X-OCHs), 5.56 (1H, brs,
3-OH); "“C-NMR (100 MHz, CDCls) d: 107.8 (C-1),
147.5 (C-2), 145.1 (C-3), 114.2 (C-4), 127.6 (C-4a),
28.9 (C-5), 51.5 (C-6), 54.0 (C-8), 127.8 (C-8a), 150.3

(C-9), 145.1 (C-10), 111.0 (C-11), 123.8 (C-12), 128.8
(C-12a), 36.5 (C-13), 59.4 (C-13a), 129.3 (C-13b),
56.1 (2-OCHjs), 60.2 (9-OCH3), 55.9 (10-OCH3). LA
CDCly Ay TR 77 (0 B 5 SCika s i — 8300,
EAY 9 9 A0 e R AR

&) 10 wEER S CRED . EI-MS m/z: 366
[M]™ (% 10%), 336, 322, 308, 292; 4 T\ N
C2H4NO4 . "H-NMR (400 MHz, CDCl3) 6: 7.14 (1H,
s, H-1), 6.90 (1H, s, H-4), 3.22 (2H, brdd, J = 5.6, 5.0
Hz, H-5), 5.22 (2H, brdd, J = 5.6, 5.0 Hz, H-6), 10.50
(1H, s, H-8), 7.93 (1H, d, J= 9.2 Hz, H-11), 7.88 (1H,
d, J=9.2 Hz, H-12), 2.95 (3H, s, C,3-CH3), 4.27 (3H,
s, 9-OCHs3), 4.04 (3H, s, -OCH3), 3.97 (3H, s, -OCH3),
3.91 (3H, s, -OCH;); "*C-NMR (100 MHz, CDCls) 6:
113.8 (C-1), 147.7 (C-2), 150.4 (C-3), 110.7 (C-4),
132.0 (C-4a), 28.1 (C-5), 57.3 (C-6), 145.5 (C-8),
121.5 (C-8a), 151.3 (C-9), 145.9 (C-10), 125.6 (C-11),
120.1 (C-12), 133.7 (C-12a), 129.0 (C-13), 119.2
(C-13a), 136.3 (C-13b), 18.0 (C;3-CH;), 62.9 (9
-OCH3), 57.0 (-OCH3), 56.5 (<OCH3), 56.2 (-OCH3).
DA_EHet 5 ScmvdE 50, Mo et & 10 2k
AR E,

AW 11 5 [ A8 K . EI-MS m/z: 352 [M]',
350 (FLI4), 336, 322, 308,292; 4 13X CyiHpNO, .
'H-NMR (400 MHz, CD;0OD) &: 7.25 (1H, s, H-1),
7.00 (1H, s, H-4), 3.04 (2H, dd, J = 5.6, 5.0 Hz, H-5),
4.49 (2H, dd, J = 5.6, 5.0 Hz, H-6), 9.29 (1H, s, H-8),
6.94 (1H, d, J = 8.5 Hz, H-11), 7.53 (1H, d, J = 8.5
Hz, H-12), 2.75 (3H, s, C15-CH3), 7.84 (1H, s, OH),
3.88 (3H, s, -OCHa), 3.86 (3H, s, -OCHj3), 3.85 (3H, s,
-OCH3); "C-NMR (100 MHz, CD;OD) &: 116.0
(C-1), 149.0 (C-2), 151.9 (C-3), 112.1 (C-4), 122.1
(C-4a), 29.6 (C-5), 57.2 (C-6), 146.0 (C-8), 121.0
(C-8a), 162.8 (C-9), 151.0 (C-10), 123.4 (C-11), 105.8
(C-12), 134.4 (C-12a), 128.8 (C-13), 132.8 (C-13a),
134.0 (C-13b), 17.7 (C13-CHs), 57.1 (2-OCH3), 56.7
(3-OCH3), 56.6 (10-OCH3). LA s 5 SCiik4RiE —
0, s A 11 O 13- F L I s A

&) 12: EBRE G (A . EI-MS m/z:
351 [M]" (FE%), 336, 320, 308, 292, 277, 264, 250,
222,220, 175; 43130 CooH;sNOs. "H-NMR (400
MHz, CDCl3) 8: 7.18 (1H, s, H-3), 7.76 (1H, d, J= 5.0
Hz, H-4), 8.89 (1H, d, J = 5.0 Hz, H-5), 8.02 (1H, s,
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H-8), 8.80 (1H, s, H-11), 4.10 3H, s, 1-OCH3), 4.07
(3H, s, -OCH3), 4.05 (3H, s, -OCH3), 4.03 (3H, s,
-OCH3); "*C-NMR (100 MHz, CDCls) 8: 149.6 (C-1),
156.7 (C-2), 106.0 (C-3), 135.4 (C-3a), 123.3 (C-4),
145.0 (C-5), 145.7 (C-6a), 181.4 (C-7), 127.0 (C-7a),
109.9 (C-8), 150.9 (C-9), 153.8 (C-10), 110.2 (C-11),
129.1 (C-11a), 120.0 (C-11b), 121.7 (C-1lc), 60.6
(1-OCH3), 562 (2-OCH;), 56.1 (9-OCHj), 56.0
(10-OCH3)o LA F%df 55 semkias — s, s et
H W) 12 0y B A B S

&) 13: 08 K CEI-MS m/z: 353 [M]', 338,
309, 295, 281, 267, 252, 237, 209, 190, 163, 148, 134;
23T 3K CyHoNOs. 'H-NMR (400 MHz, CDCls) 6
6.90 (1H, s, H-1), 6.64 (1H, s, H-4), 3.00 (2H, m,
H-5), 2.54 (2H, m, H-6), 3.59 (2H, brs, H-8), 6.66
(1H, d, J = 8.0 Hz, H-11), 6.69 (1H, d, J = 8.0 Hz,
H-12), 3.78 (2H, brs, H-13), 5.95 (2H, s, -OCH,0-),
5.92 (2H, s, -OCH,0-), 1.93 (3H, s, N-CH3); "“C-
NMR (100 MHz, CDCl;) d: 108.1 (C-1), 146.3 (C-2),
148.0 (C-3), 110.4 (C-4), 136.0 (C-4a), 31.7 (C-5),
57.8 (C-6), 50.9 (C-8), 117.8 (C-8a), 146.0 (C-9),
145.9 (C-10), 106.7 (C-11), 125.0 (C-12), 128.9
(C-12a), 46.4 (C-13), 195.0 (C-14), 132.6 (C-14a),
101.2 (-OCH,0-), 100.8 (-OCH,0-), 41.5 (-NCHj3). LA
Bl Sk E B, W e e A 13 D Js T
Figo

&Y 14: LEErE CHmBE-NED. EI-MS
m/z: 191, 162, 134 (%), 104, 76; 4 T K
C1oHoNO5. "H-NMR (400 MHz, CDCl;) 8: 3.52 (1H,
td, J = 2.8, 6.6, 6.7 Hz, H-3a), 3.51 (1H, td, J = 2.8,
6.6, 6.7 Hz, H-3b), 2.90 (2H, t, J = 6.7 Hz, H-4), 6.65
(1H, s, H-5), 7.51 (1H, s, H-8), 6.27 (1H, brs, NH),
6.00 (2H, s, -OCH,0-); "*C-NMR (100 MHz, CDCl;)
5: 166.0 (C-1), 40.3 (C-3), 28.5 (C-4), 122.8 (C-4a),
107.2 (C-5), 150.8 (C-6), 146.9 (C-7), 107.9 (C-8),
134.5 (C-8a), 101.5 (-OCH,0-) L L #di 55 k4R iE
—5, G 14 N B A b2 T

&Y 15: AEERES (HED. EI-MS m/z:
340 [M+H]", 339 (JEl¥), 322, 308, 292, 174, 164,
149, 135, 121, 104,91, 77; 4> T XK C0H2NO4.
'H-NMR (400 MHz, CDCl;) 6: 6.73 (1H, s, H-1), 6.59
(1H, s, H-4), 2.61 (1H, m, H-5a), 2.84 (1H, brdd, J =
14.2, 11.9 Hz, H-5b), 2.69 (1H, m, H-6a), 3.15 (1H,

m, H-6b), 3.56 (1H, d, J = 15.6 Hz, H-8ax), 4.25 (1H,
d, J=15.6 Hz, H-8eq), 6.87 (1H, d, J = 8.4 Hz, H-11),
6.79 (1H, d, J = 8.4 Hz, H-12), 2.67 (1H, dd, J = 16.0,
13.4 Hz, H-13ax), 3.23 (1H, dd, J = 16.0, 3.4 Hz,
H-13eq), 3.54 (1H, dd, J = 13.4, 3.4 Hz, H-13a), 5.92
(2H, s, -OCH,0-), 3.85 (6H, s, 2 X -OCH3); C-NMR
(100 MHz, CDCls) &: 105.5 (C-1), 146.2 (C-2), 146.0
(C-3), 108.4 (C-4), 127.7 (C-4a), 29.4 (C-5), 51.3
(C-6), 53.8 (C-8), 127.6 (C-8a), 150.3 (C-9), 145.1
(C-10), 111.0 (C-11), 123.9 (C-12), 128.5 (C-12a), 36.3
(C-13), 59.6 (C-13a), 130.6 (C-13b), 100.8 (-OCH,0-),
60.2 (9-OCHj3), 55.9 (10-OCHs). LA L% 5 SCrkdiiE
— 3, M E T 15 9 PSR .

AW 16: SRERER K. EI-MS m/z: 353
[M]" (J£0%), 338 [M—CHs]", 322 [M—OCH;]", 307
[M—CH;—OCH;]", 280, 252, 222, 209, 176; 43 T-2X
4 C»1H23NO4. 'H-NMR (400 MHz, CDCly) 6: 6.97
(1H, s, H-3), 3.25 (1H, dd, J = 5.8, 12.0 Hz, H-4a),
3.33 (1H, brdd, J = 6.3, 12.0 Hz, H-4b), 3.26 (1H, dd,
J =623, 11.5 Hz, H-5a), 3.34 (1H, brdd, J = 5.8, 11.5
Hz, H-5b), 6.58 (1H, brs, H-7), 7.06 (1H, s, H-8), 9.10
(1H, s, H-11), 3.90 3H, s, 1-OCH3), 4.01 (3H, s,
2-OCH3), 4.02 (3H, s, 9-OCH;), 4.03 (3H, s, 10-
OCHj3), 3.06 (3H, s, N-CH3); “C-NMR (100 MHz,
CDCls) 6: 144.4 (C-1), 150.6 (C-2), 110.4 (C-3), 129.6
(C-3a), 31.2 (C-4), 50.4 (C-5), 142.3 (C-6a), 101.3
(C-7), 125.2 (C-Ta), 106.5 (C-8), 149.1 (C-9), 145.8
(C-10), 109.0 (C-11), 118.1 (C-11a), 130.2 (C-11b),
118.4 (C-11c), 59.9 (1-OCH3), 56.3 (2-OCH3), 55.7
(9-OCHa), 55.6 (10-OCHs), 40.4 (N-CH3). HSQC: 6y
6.97/6¢ 110.4; 6y 3.25, 3.33/c 31.2; oy 3.26, 3.34/5¢
50.4; oy 3.06/0c 40.4; oy 6.58/5c 101.3; oy 7.06/d¢
106.5; 6y 9.10/6¢ 109.0. HMBC: 6y 6.97/6¢ 31.2,
118.4, 129.6, 144.4, 150.6; oy 3.25/0c 110.4, 118.4,
129.6; 8y 3.33/0¢ 118.4, 129.6; 9y 3.26, 3.34/5¢ 129.6,
142.3; 6y 7.06/0c 101.3, 118.1, 145.8, 149.1; 6y 9.10/
dc 118.1, 1252, 130.2, 149.1, 145.8, f 45 ik il24 %
W5 % cpkaliE!", s ey 16 b XA

WEW 17: SRR K. EI-MS m/z: 381,
[M]" (BL14), 366, 353, 338, 295, 279, 222, 209, 176;
43T A M CoHoNOg. '"H-NMR (400 MHz, CDCls) 6:
8.93 (1H, s, H-11), 7.94 (1H, s, H-8), 7.19 (1H, s,
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H-7), 7.10 (1H, s, H-3), 4.05 (6H, s, 2 X -OCH3), 4.04
(3H, s, -OCH3), 4.01 (3H, s, -OCH3), 3.67 (3H, s,
-N-CH3); *C-NMR (100 MHz, CDCl3) 8: 149.1 (C-1),
153.6 (C-2), 108.3 (C-3), 121.0 (C-3a), 175.0 (C-4),
156.1 (C-5), 117.9 (C-6a), 111.7 (C-7), 123.3 (C-7a),
108.6 (C-8), 152.0 (C-9), 149.6 (C-10), 113.3 (C-11),
130.1 (C-11a), 123.6 (C-11b), 127.4 (C-1lc), 60.3
(1-OCHj), 56.2 (-OCH3), 55.9 (-OCHj), 55.7 (-OCH3),
30.1 (N-CH3)o DA% 5 Seikapis kA — 850, %
YE AW 17 i R SE R

&4 18: H R (EtOH) . EI-MS m/z: 320,
290, 207; 43 13k C1oH14NO, ™. 'H-NMR (400 MHz,
DMSO-dg) 6: 7.78 (1H, s, H-1), 7.08 (1H, s, H-4),
3.19 (2H, dd, J = 6.2, 6.0 Hz, H-5), 4.87 (2H, dd, J =
6.2, 6.0 Hz, H-6), 9.94 (1H, s, H-8), 8.03 (1H, d, J =
8.8 Hz, H-11), 7.82 (1H, d, J = 8.8 Hz, H-12), 8.94
(1H, s, H-13), 6.53 (2H, brs, -OCH,0-), 6.17 (2H, brs,
-OCH,0-); "“C-NMR (100 MHz, DMSO-dg) J: 105.5
(C-1), 147.3 (C-2), 150.0 (C-3), 108.7 (C-4), 130.8
(C-4a), 26.5 (C-5), 55.3 (C-6), 144.8 (C-8), 120.7
(C-8a), 144.1 (C-9), 147.9 (C-10), 121.2 (C-11, 12),
132.5 (C-12a), 122.0 (C-13), 137.1 (C-13a), 111.9
(C-13b), 102.3 (-OCH,0-), 104.7 (-OCH,0-). LA I %k
P scpkaE 5, S e A 18 N HEE .

&Y 19: B AEHIRS: i (MeOHD o EI-MS m/z:
352 [M]": 4> T4 CoiHNO, . "H-NMR (400 MHz,
CD;0D) : 6.95 (1H, s, H-1), 7.54 (1H, s, H-4), 3.16
(2H, brt, J = 6.4 Hz, H-5), 4.82 (2H, brt, J = 6.4 Hz,
H-6), 9.68 (1H, s, H-8), 8.00 (1H, d, J = 9.0 Hz,
H-11), 7.90 (1H, d, J = 9.0 Hz, H-12), 8.60 (1H, s,
H-13), 4.11 (3H, s, 9-OCH;), 4.01 (3H, s, -OCH3),
3.91 (3H, s, -OCHs), 3.85 (3H, s, -OCH3); "*C-NMR
(100 MHz, CD;0D) 8: 110.0 (C-1), 150.8 (C-2), 153.7
(C-3), 112.2 (C-4), 129.9 (C-4a), 27.9 (C-5), 57.7
(C-6), 146.3 (C-8), 120.4 (C-8a), 151.9 (C-9), 145.6
(C-10), 121.3 (C-11), 124.5 (C-12), 135.2 (C-12a),
128.0 (C-13), 139.7 (C-13a), 123.2 (C-13b), 62.6
(9-OCH;), 57.3 (-OCH3), 57.2 (-OCHs), 56.7
(-OCH3). DA_E%ds 5 scmkapis — 5, isetb s
Y19 HE e,

A 20: A4 (EtOH ) . EI-MS m/z: 352
M]": 4 7 CyHuNOs . 'H-NMR (400 MHz,
CD;0D) &: 7.67 (1H, s, H-1), 6.97 (1H, s, H-4), 3.26

(2H, t, J = 6.4 Hz, H-5), 4.93 (2H, t, J = 6.4 Hz, H-6),
9.78 (1H, s, H-8), 8.12 (1H, d, J = 9.2 Hz, H-11), 8.01
(1H, d, J = 9.2 Hz, H-12), 8.71 (1H, s, H-13), 6.11
(2H, s, -OCH,0-), 4.21 (3H, s, 10-OCHy), 4.11 (3H, s,
9-OCH;); "“C-NMR (100 MHz, CD;OD) §: 106.7
(C-1), 150.1 (C-2), 152.2 (C-3), 109.5 (C-4), 132.1
(C-4a), 28.4 (C-5), 57.8 (C-6), 146.6 (C-8), 123.5
(C-8a), 146.0 (C-9), 152.4 (C-10), 128.3 (C-11), 124.7
(C-12), 135.4 (C-12a), 121.7 (C-13), 139.9 (C-13a),
122.0 (C-13b), 103.8 (-OCH,0-), 62.7 (9-OCHs), 57.3
(10-OCHs). PA_E%s 5 Scikapis — s>, dke
A 20 g /INBER .
4 g

SCHRIIEST LA 3 (W B R e 252y
B R LIRS T EAT 7 e i g5,
LR 2 B2 ARIAE R, W R R 2
Tt . FATIRIE, AW 3R T L R N R AR
ik R A RS E P, 5 AU Caco-2 4l HL 2
B DU s BN LRI 2 s 45 KR ig IEHIR
EEYI, AERRZSCIRAR TR B S 3. 7 R
13190, S e o e R AL A 1. 2. 3.
9 FELEH Ik (dehydrocorybulbine) '"fgfs 5
W% Uik Dy S2Akgs 4, o 2 185A G it .
by 1. 3. 71 10t 12, 13181 18191 19
1 200Vt 22, T I g i Pt LA AR 1 LS
RN R, AW 1. 7. 13 F1 20 X Tk
JIEBR I % Pk AN A A IE R, (BG4 20 X £
IELG P AT 0 T s 1 D Btk T A ok g % 2 1)
PRI S, AT RO, XSRS R s
THRESIRAWTEE Y AR . ARSI R 20
MR L R R 2y AR e NI WS ) SN
WA (1~11. 15. 18~20). FlAbmERY (12. 16.
17) FOJERT A B (13) 3 KK, Feor e T AE W]
RALY) IR RS s, AR B 254 I AR 1
290 L REERAE T R EE A o BT ARl A i
WS AR, IR R AE IR AT R L I T 28
B PR RO oo A0 B A S5 A o DAAE S IE B 2R AR
WS O3 TRRIE U DGR IR & ZE R L R S R/
BER AL LS 12, 16 F1 17 X TR I
A o R U AR e, LA I S R
RGP AR AT 5
Sk
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