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Diterpenoid alkaloids from Aconitum episcopale
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Abstract: Objective To investigate the diterpenoid alkaloids from Aconitum episcopale. Methods The obtained compounds were
isolated by different chromatographic methods and their structures were identified by physicochemical properties and spectral data.
Results Ten diterpenoid alkaloids were isolated and identified as talatizamine (1), chasmanine (2), crassicauline A (3), foresaconitine

(4), acoforestinine (5), yunaconitine (6), 3-deoxy-8-deacetyl-yunaeonitin (7), leucanthumsine D (8), pengshenine B (9), and

macrorhynine B (10). Conclusion Compounds 2—S5 and 7—10 are isolated from this plant for the first time.
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BT B S N B R NV 2E 5 3k Aconitum
episcopale Lévl., FrAx (YS-2009-09-21) fF/{AE -
P R 2 U8 0 AR BRI 5 ) A 27 R S =
2 REESE

THERI T2 1% 3k 7.5 kg H 2B 2 0GR,
FRIRAEHIAIRE, CREETK, B, IRk
VERY, AL, FHEIRE 2RI, BRI
3| 245 g BF . WAV E AR A% e, H
AR R 15 (% 3% = 41 BFEEVEN (30 :
150 1 1), GHEFE] 7 AW 2~5 Hor R bATRE
JRE KRG 1% A1 Sephadex LH-20 A1 (43 5, 43584k &
W1 (47g). 2 (59g). 3 (52mg). 4 (23 mg)
15(36 mg) .6 F1 7 # R AMEJKE . Sephadex LH-20
F1 ODS Hthilsr &, AREE% 6 (495 mg). 7
(25mg). 8 (31mg). 9 (13mg) A1 10 (12 mg).
3 HMETE

& 1. EEmk CEU), TR
C24H30NOs, mp 134~136 ‘C, EI-MS m/z: 421 [M]".
'H-NMR (300 MHz, CDCl;) &: 4.13 (1H, t, J = 5.0
Hz, H-14p), 3.60 (1H, s, -OH), 3.28, 3.23, 3.20 (%
3H, s, -OCHj), 2.95 #113.10 (% 1H, d, J = 9.1 Hz,
H-18), 0.99 3H, t, J= 7.1 Hz, N-CH,CH3); "*C-NMR
(75 MHz, CDCl;) 6: 86.4 (C-1), 25.8 (C-2), 32.8
(C-3), 38.7 (C-4), 46.1 (C-5), 24.8 (C-6), 45.9 (C-7),
72.8 (C-8), 46.9 (C-9), 45.8 (C-10), 48.7 (C-11), 27.7
(C-12), 37.6 (C-13), 75.6 (C-14), 38.3 (C-15), 82.3
(C-16), 62.9 (C-17), 79.5 (C-18), 53.2 (C-19), 49.5
(N-CH,CH3), 13.7 (N-CH,CHj), 56.3 (1'-OCHs), 56.5
(16-OCHs), 59.5 (18'-OCH3). LL_E¥¥E 5 SCiikdi iE
AR5, MO 1 R

& 2. AEE s (EUD, 27 R
CysH4NOg, mp 90~92 °C, EI-MS m/z: 451 [M]".
'H-NMR (300 MHz, CDCl;) &: 420 (1H, t, J = 7.0
Hz, H-6p), 4.12 (1H, t, J = 4.6 Hz, H-14p), 3.32, 3.29,
3.29,3.22 (% 3H, s, -OCH3), 1.05 (3H, t, J = 7.2 Hz,
N-CH,CH3): "C-NMR (75 MHz, CDCl3) &: 86.2
(C-1), 25.9 (C-2), 35.3 (C-3), 39.4 (C-4), 48.7 (C-5),
82.4 (C-6), 52.6 (C-7), 72.5 (C-8), 50.4 (C-9), 37.9
(C-10), 50.3 (C-11), 28.4 (C-12), 45.6 (C-13), 75.4
(C-14), 38.9 (C-15), 82.1 (C-16), 62.6 (C-17), 80.8
(C-18), 53.8 (C-19), 49.3 (N-CH,CHj), 13.7 (N-
CH,CH;), 56.4 (1'-OCHj3), 57.3 (6-OCHs), 56.2
(16'-OCH3), 59.2 (18'-OCH;). A %l 5 ke

HA 5, WA 2 W EE T,

AW 3: AR, H 70 C3sHNO o
'H-NMR (300 MHz, CDCl;) 6: 6.90~7.98 (4H, J =
9.0 Hz, Ar-H), 4.84 (1H, d, J = 5.0 Hz, H-14p), 3.94
(1H, d, J = 6.6 Hz, H-6pB), 3.83, 3.49, 3.23, 3.25, 3.12
(#% 3H, s, -OCHj3), 1.30 (3H, s, -OCOCH3), 1.06 (3H,
t, J = 7.0 Hz, N-CH,CH3);: "“C-NMR (75 MHz,
CDCl3) &: 84.9 (C-1), 26.3 (C-2), 35.8 (C-3), 39.1
(C-4), 49.1 (C-5), 83.0 (C-6), 49.5 (C-7), 85.5 (C-8),
41.0 (C-9), 45.1 (C-10), 50.1 (C-11), 34.9 (C-12), 74.8
(C-13), 78.5 (C-14), 39.3 (C-15), 83.7 (C-16), 62.0
(C-17), 80.4 (C-18), 53.6 (C-19), 49.1 (C-20), 13.4
(C-21), 562 (1-OCH;), 58.7 (6'-OCHs), 57.8
(16'-OCHj), 59.1 (18'-OCHs), 55.4 (4"-OCHj3), 169.9
(-OCOCH3), 21.7 (-OCOCH3), 166.1 (CO-Cg¢Hs),
122.7 (C-1"), 131.7 (C-2", 6"), 113.7 (C-3", 5"), 163.4
(C-4")o DA_EXd 5 SCikap i S A — 50, #e et
G 3 NG HFE,

WEY 4: AR, 2708 Ci3sHNO,
mp 158~159 °C. 'H-NMR (300 MHz, CDCL) 4
8.01 (2H, d, J = 8.6 Hz, H-2", 6"), 6.91 (2H, d, J= 8.9
Hz, H-3", 5"), 5.03 (1H, t, J = 4.9 Hz, H-14B), 3.85,
3.37,3.28, 3.26, 3.17 (% 3H, s, -OCH;), 1.40 (3H, s,
-COCH3), 1.08 (3H, t, J = 7.1 Hz, N-CH,CHy);
BC-NMR (75 MHz, CDCl;) 8: 85.6 (C-1), 26.3 (C-2),
34.5 (C-3), 39.1 (C-4), 49.1 (C-5), 82.6 (C-6), 44.7
(C-7), 84.3 (C-8), 49.0 (C-9), 37.9 (C-10), 50.4
(C-11), 29.6 (C-12), 43.7 (C-13), 75.2 (C-14), 37.9
(C-15), 81.7 (C-16), 61.5 (C-17), 80.0 (C-18), 54.1
(C-19), 49.1 (C-20), 13.5 (C-21), 56.0 (1-OCHj), 57.8
(6'-OCH3), 56.5 (16-OCHs), 59.1 (18'-OCHj), 55.4
(4"-OCH3), 169.7 (-OCOCH;), 21.7 (-OCOCHs),
166.0 (CO-C¢Hs), 122.7 (C-17), 131.7 (C-2", 6"),
113.7 (C-3",5"), 163.4 (C-4"). VL -Hd 5 ks
FA 500, WS EAS Y 4 T S

WEWS: AR AR, Ho 708 CisHsNOgs
EI-MS m/z: 645 [M] . "H-NMR (300 MHz, CDCl;) ¢:
7.99 (2H, d, J = 8.9 Hz, H-2", 6"), 6.88 (2H, d, J = 8.9
Hz, H-3", 5"), 4.82 (1H, d, J = 5.1 Hz, H-14p), 4.02
(1H, d, J = 6.3 Hz, H-6pB), 3.84, 3.52, 3.29, 3.25, 3.22
(# 3H, s, -OCH3), 1.07 (3H, t, J = 7.1 Hz, N-CH,CHj),
0.58 (3H, t, J = 6.9 Hz, -OCH,CH;): “C-NMR (75
MHz, CDCl;) &: 83.7 (C-1), 35.6 (C-2), 71.5 (C-3),
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43.1 (C-4), 45.7 (C-5), 82.2 (C-6), 45.7 (C-7), 78.3
(C-8), 48.8 (C-9), 41.2 (C-10), 50.8 (C-11), 35.6
(C-12), 75.2 (C-13), 78.9 (C-14), 37.7 (C-15), 83.0
(C-16), 61.2 (C-17), 77.1 (C-18), 48.8 (C-19), 56.1
(1'-OCHj), 58.9 (6'-OCH;), 58.8 (16'-OCHj), 59.1
(18'-OCHj), 55.4 (4"-OCHj), 56.5 (-OCH,CHj), 15.4
(-OCH,CHj), 48.7 (N-CH,CHj), 13.5 (N-CH,CHj),

166.3 (CO-CgHs), 123.3 (C-1"), 131.8 (C-2", 6"),
113.5(C-3",5"), 163.2 (C-4"). VL% 5 ke
SR, M5 5 K acoforestinine

WEY 6: Ak AR, Har T30 C3sHNOy,,
mp 142~144 °C, EI-MS m/z: 659 [M]". 'H-NMR
(300 MHz, CDCl3) 8: 7.98 (2H, d, J = 8.8 Hz, H-2",
6"), 6.87 (2H, d, J = 8.9 Hz, H-3", 5"), 4.84 (1H, d,
J = 4.7 Hz, H-14p), 3.99 (1H, d, J = 6.2 Hz, H-6),
3.82, 3.47, 3.25, 3.20, 3.12 (% 3H, s, -OCHj), 1.29
(3H, s, -COCH3), 1.07 (3H, t,J = 6.9 Hz, N-CH,CHs).
5T S BT HE L AR 2 M AR R TP L2, RE (AR
A, WBAWEATR. DL R SRR IE AR —
I, WS 6 TS

%’a\% 7: AR, Ho 52U C3HeNOy,
EI-MS m/z: 601 [M]". 'H-NMR (300 MHz, CDCl;) 8:
7.95 (2H, d, J = 8.8 Hz, H-2", 6"), 6.88 (2H, d, J = 8.8
Hz, H-3", 5"), 5.08 (1H, d, J = 4.8 Hz, H-14p), 3.99
(1H, d, J = 6.2 Hz, H-6p), 3.83, 3.38, 3.29, 3.27, 3.20
(# 3H, s, -OCHj3); “C-NMR (75 MHz, CDCl;) 6
85.4 (C-1), 26.1 (C-2), 34.9 (C-3), 39.2 (C-4), 49.7
(C-5), 82.5 (C-6), 48.2 (C-7), 73.5 (C-8), 53.6 (C-9),
41.8 (C-10), 49.2 (C-11), 36.4 (C-12), 76.1 (C-13),
80.0 (C-14), 41.8 (C-15), 83.3 (C-16), 62.1 (C-17),
80.5 (C-18), 49.6 (C-19), 56.2 (1'-OCH;), 58.2
(6'-OCH3), 57.4 (16'-OCHs), 59.1 (18'-OCHj), 55.4
(4"-OCH3), 48.3 (N-CH,CHs), 13.6 (N-CH,CHs),
166.6 (CO-CgHs), 122.4 (C-1"), 131.8 (C-2", 6"),
113.7 (C-3",5"), 163.4 (C-4"). LA 5 ks
AR50, MRS T N 3-K4E 8- X LI
pERER 7

&Y 8: Ltaddn (HEE, 41Uk
C»HisNOg, EI-MS m/z: 421 [M]". 'H-NMR (300
MHz, CDCls) &: 7.44 (1H, s, H-19), 4.16 (1H, t, J =
4.8 Hz, H-14B), 4.14 (1H, s, H-6p), 4.02 (1H, s, H-17),
3.36, 3.34, 3.25, 3.20 (% 3H, s, -OCH3); *C-NMR (75
MHz, CDCLy) §: 84.1 (C-1), 28.8 (C-2), 24.5 (C-3),

47.3 (C-4), 48.0 (C-5), 82.8 (C-6), 47.4 (C-7), 71.5
(C-8), 57.6 (C-9), 37.8 (C-10), 50.5 (C-11), 27.8
(C-12), 45.7 (C-13), 75.4 (C-14), 37.8 (C-15), 81.8
(C-16), 61.8 (C-17), 78.3 (C-18), 166.8 (C-19), 56.5
(1-OCHj3), 57.0 (6'-OCHs), 55.8 (16'-OCH;), 59.3
(18'-OCH3). LA E%d 5 ek S A — 5, i
WA 8 4 leucanthumsine Do

wE 9: AR, 751k CpHiNOs,
'H-NMR (300 MHz, CDCl3) d: 7.28 (1H, s, H-19),
4.16 (1H, t, J = 4.8 Hz, H-14p), 3.36, 3.35, 3.22 (%
3H, s, -OCH;); “C-NMR (75 MHz, CDCLy) J: 84.8
(C-1), 25.6 (C-2), 27.9 (C-3), 47.7 (C-4), 52.4 (C-5),
25.7 (C-6), 42.7 (C-7), 72.3 (C-8), 46.3 (C-9), 46.4
(C-10), 50.5 (C-11), 27.2 (C-12), 37.4 (C-13), 75.5
(C-14), 37.6 (C-15), 82.1 (C-16), 62.8 (C-17), 75.7
(C-18), 165.0 (C-19), 56.5 (1-OCH3), 56.0 (16
OCH3), 59.5 (18"-OCHs) LA 304 5 SCRRHR 1E FEA
— 5, e A ) 9 N pengshenine B.

AP 10: B AR, Hr 70N C3HNOy,
ESI-MS m/z: 614 [M+H]". 'H-NMR (300 MHz,
CDCl3) d: 7.99 (2H, d, J = 8.8 Hz, H-2", 6"), 6.90 (2H,
d, J=8.8 Hz, H-3", 5"), 7.30 (1H, s, H-19), 4.90 (1H,
d, J = 4.8 Hz, H-14p), 4.11 (1H, s, H-6p), 3.86, 3.55,
3.28, 3.18, 3.10 (% 3H, s, -OCH;); “C-NMR (75
MHz, CDCls) d: 82.1 (C-1), 27.9 (C-2), 35.9 (C-3),
46.6 (C-4), 38.7 (C-5), 83.2 (C-6), 43.0 (C-7), 84.3
(C-8), 54.0 (C-9), 40.3 (C-10), 51.6 (C-11), 33.0
(C-12), 74.7 (C-13), 78.7 (C-14), 38.7 (C-15), 83.5
(C-16), 60.4 (C-17), 79.6 (C-18), 165.9 (C-19), 56.0
(1-OCHj3), 58.8 (6-OCH3), 57.2 (16'-OCHj;), 59.1
(18'-OCH3), 169.6 (-OCOCH3), 21.5 (-OCOCHj3),
165.9 (CO-CgHs), 122.5 (C-1"), 131.7 (C-2", 6"),
113.8 (C-3",5"), 163.5 (C-4")o VL LE 5 ke
R —gl, % E L4 10 2 macrorhynine B.
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