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Diterpene alkaloids from roots of Aconitum ouvrardianum
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Abstract: Objective To study the diterpene alkaloids from the roots of Aconitum ouvrardianum. Methods The silica gel column
was used for the isolation and purification of the compounds from the roots of A. ouvrardianum. Their structures were identified on the
bases of spectral data, such as NMR, TLC, and references. Results Twelve diterpene alkaloids: talatizamine (1), pengshenine B (2),
cammaconine (3), sachaconitine (4), crassicauline (5), liljestrandisine (6), 14-acetylsachaconitine (7), chasmaconitine (8), vilmorinine
(9), geniculatine D (10), isotalatizidine (11), and detaline (12) were isolated and identified in the acetic ether extract from the roots of
A. ouvrardianum. Conclusion All these compounds are Cjo-diterpene alkaloids without C-3 or C-6 oxygen substitution and are
found in this plant for the first time. The C;y-diterpene alkaloids are the main chemical constituents in A. ouvrardianum.
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WA 1: )7 G, 7313 CqH3oNOs.
'H-NMR (400 MHz, CDCl;) &: 1.06 (3H, t, J = 7.2
Hz, N-CH,CH3), 3.27, 3.30, 3.36 (% 3H, s, 3X
-OCHs;), 4.13 (1H, t, J = 4.8 Hz, H-14p). SEHrpohk

RIS CBPERRD, 76 3 PR R (R
Fe-il 97 @3 AR 4 0 1. AT R
fig 8 1 1) REE—3, UL AR5 SCHRHROE FE A —
H, WA L NS Sk

WEY) 2: AETCE TR AR, 773 CpuH33NOs.
'H-NMR (400 MHz, CDCls) 6: 3.23, 3.36, 3.37 (%
3H, s, 3X-OCH3), 4.16 (1H, t, J = 4.8 Hz, H-14p),
7.29 (1H, s, N=CH) ; "*C-NMR (100 MHz, CDCls) &
84.7 (C-1), 25.6 (C-2), 27.2 (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), 46.3
(C-10), 56.0 (C-11), 27.9 (C-12), 37.5 (C-13), 75.5
(C-14), 37.6 (C-15), 82.1 (C-16), 62.8 (C-17), 75.7
(C-18), 165.1 (C-19), 56.5 (C-16"), 59.5 (C-18"). LA E
Ko 5 SCRIE R A B, etk A 2
LNy

AW 3: FHETEE TERAR, 7313 C3H37NOs.
'H-NMR (400 MHz, CDCl;) &: 1.07 (3H, t, J = 7.2
Hz, N-CH,CH3), 3.27, 3.34 (% 3H, s, 2X-OCHj),
4.12 (1H, t, J = 4.8 Hz, H-14B); "*C-NMR (100 MHz,
CDCl3) d: 86.3 (C-1), 25.8 (C-2), 33.2 (C-3), 39.1
(C-4), 46.0 (C-5), 24.6 (C-6), 45.9 (C-7), 73.7(C-8),
47.0 (C-9), 37.6 (C-10), 48.8 (C-11), 27.7 (C-12), 45.6
(C-13), 75.6 (C-14), 38.3 (C-15), 82.3 (C-16), 63.0 (C-
17), 68.8 (C-18), 53.1 (C-19), 49.2 (C-21), 13.7
(C-22), 56.5 (C-1), 56.3 (C-16"). LA X 5 SCiki
ERA—FE, WA 3 N RS T,

WEY 4: AETCE R AR, 43 T30 Cp3H37NOy.
'H-NMR (400 MHz, CDCl;) 6: 0.78 (3H, s, 4-CH3),
1.05 (3H, t, J= 7.0 Hz, N-CH,CH3), 3.26, 3.35 (% 3H,
s, 2X-OCHs), 4.15 (1H, t, J = 4.8 Hz, H-14p); C-
NMR (100 MHz, CDCls) 8: 86.7 (C-1), 26.3 (C-2),
37.9 (C-3), 34.7 (C-4), 45.9 (C-5), 25.2 (C-6), 47.1
(C-7), 72.5 (C-8), 49.0 (C-9), 37.9 (C-10), 50.9
(C-11), 26.3 (C-12), 45.9 (C-13), 75.6 (C-14), 38.8
(C-5), 82.4 (C-16), 62.3 (C-17), 27.9 (C-18), 57.0
(C-19), 49.3 (C-21), 13.7 (C-22), 56.4 (C-1), 56.1
(C-16") LA F¥edhs 55 Scipaig se A —, e
B 4 h R .

wE&EW 5. AL ERB K, 51X
C35H4NO; . "H-NMR (400 MHz, CDCl5) 6: 1.09 (3H,
t, J = 7.2 Hz, N-CH,CH3), 1.33 (3H, s, -OAc), 3.17,
3.26, 3.28, 3.52 (% 3H, s, 4X-OCHj3), 3.86 (3H, s,
Ar-OCH3), 3.96 (1H, d, J = 8Hz, H-6B), 4.87 (1H, d,



* 2050 -

¢ &% Chinese Traditional and Herbal Drugs 35 44 % %5 158 20134E8 A

J =52 Hz, H-14p), 6.91 (2H, m, H-2', 6'), 8.00 (2H,
m, H-3, 5); “C-NMR (100 MHz, CDCL;) J: 84.8
(C-1), 25.9 (C-2), 35.4 (C-3), 39.1 (C-4), 48.9 (C-5),
83.3 (C-6), 50.4 (C-7), 85.3 (C-8), 40.9 (C-9), 44.9
(C-10), 49.8 (C-11), 34.5 (C-12), 75.1 (C-13), 78.9
(C-14), 38.9 (C-15), 83.9 (C-16), 61.8 (C- 17), 80.4
(C-18), 53.8 (C-19), 49.1 (C-21), 13.1 (C-22,), 55.6
(C-1"), 56.2 (C-6"), 59.3 (C-16"), 57.8 (C-18"), 169.8
(-OCOCH3), 21.3 (-OCOCH3), 166.3 (C-14), 123.1
(C-1"), 131.9 (C-2", 6"), 163.8 (C-4"), 114.1 (C-3",
50 LA B S ScakAE A 5, Mty
Y15 ok 25 5 Sk

A 6: AT E LMK, 7§30 CisH3NOs.
'H-NMR (400 MHz, CDCl;) &: 1.05 (3H, t, J = 7.2
Hz, N-CH,CH3), 3.26, 3.30 (% 3H, s, 2X-OCHs),
422 (14, t,J= 5.0 Hz, H-14B); "“C-NMR (100 MHz,
CDCl;) d: 86.2 (C-1), 25.7 (C-2), 32.7 (C-3), 38.7
(C-4), 46.0 (C-5), 24.6 (C-6), 46.4 (C-7), 73.6 (C-8),
46.5 (C-9), 45.8 (C-10), 48.7 (C-11), 27.9 (C-12), 40.8
(C-13), 75.8 (C-14), 42.3 (C-15), 72.5 (C-16), 63.0
(C-17), 79.4 (C-18), 53.2 (C-19), 49.5 (C-21), 13.6
(C-22), 56.2 (C-1"), 59.5 (C-18"). LL_E%¥s 5 STk
EHA ST, W& 6 ATy,

WEY 7 FHETCE BRI AR, 7372 CosHyoNOs.
'H-NMR (400 MHz, CDCl3) 6: 0.76 (3H, s, 4-CH3),
1.05 (3H, t, J = 7.2 Hz, N-CH,CH3), 2.07 (3H, s,
OCOCHs3), 3.22, 3.26 (% 3H, s, 2 X -OCHj3), 4.82 (1H,
dd, J = 5.2 Hz, H-14B). 5 14- LT S0 ] 5 1
AOLHEE BRPERRO, 7E 3 PRI AR (R -
NER 98t 2. Aymmk- AT 4 1 1. Ay EE-BE R 4 BS
8 1 1), REAH—55, LA K 55 SClkpE 2 A — 530,
S EE Y T N 14- LB S ST ],

WA 8: L TLE BRI AR, 73 F 3 C34HasNOgo
'H-NMR (400 MHz, CDCl;) &: 1.08 (3H, t, J = 7.2
Hz, N-CH,CH3), 1.27 (3H, s, OCOCHj3), 3.14, 3.25,
3.26, 3.52 (% 3H, s, 4X-OCH3), 3.96 (1H, d, J = 6.4
Hz, H-6B), 4.90 (1H, d, J = 5.2 Hz, H-14p), 7.43~
8.06 (Bz-H). 55 FEAt 12 S Apn] B i 2L 2 (RO
£ 3 MRIFART ORCHE-II 95 & 5. Aiti-
Pl 3 2 1. AIMEE-BEIR OFE 7 0 1), REE—EL,
DA E 3 ek S A — 8, etk & 8
h AR S o

WA 9: FIHATEE BRI AR, 7312\ C34HyoNOge

'H-NMR (400 MHz, CDCl3) 6: 1.08 (3H, t, J = 7.2
Hz, N-CH,CH3), 1.79 (3H, s, COCH;), 3.24, 3.29,
3.34 (% 3H, s, 3X-OCHj;), 3.93, 3.95 (% 3H, s,
2X Ar-OCHj3), 6.88 (1H, d, J = 8.0 Hz, Ar-H), 7.50
(1H, dd, J = 8.0, 2.0 Hz, Ar-H), 7.62 (1H, d, J = 2.0
Hz, Ar-H), 4.80 (1H, t, J = 4.8 Hz, H-14p); "“C-NMR
(100 MHz, CDCl3) &: 83.0 (C-1), 24.9 (C-2), 32.6
(C-3), 38.3 (C-4), 45.9 (C-5), 27.7 (C-6), 41.5 (C-7),
85.1 (C-8), 44.9 (C-9), 39.2 (C-10), 50.7 (C-11), 28.7
(C-12), 42.0 (C-13), 76.6 (C-14), 37.8 (C-15), 82.2
(C-16), 61.8 (C-17), 79.3 (C-18), 53.4 (C-19), 49.3
(C-21), 13.3 (C-22), 56.6 (C-1"), 56.2 (C-16"), 59.4
(C-18"), 171.4 (-OCOCHj3), 21.5 (-OCOCH3), 164.7
(C-8), 123.7 (C-1"), 110.2 (C-2"), 148.6 (C-3"), 152.9
(C-4"), 111.7 (C-5"), 123.3 (C-6"), 56.0 (-OCH3). LA
M S o A Y, s et e 9
YT

&Y 10 AE L EEm K, 41K
C3H4sNOg. "H-NMR (400 MHz, CDCl5) 6: 1.07 (3H,
t, J = 7.2 Hz, N-CH,CH;), 3.28, 3.34 (% 3H, s,
2XOCH;), 1 MEPAIRERRE 3.93, 3.94 (% 3H, s,
Ar-OCHj), 6.90 (1H, d, J = 8.4 Hz, H-5'), 7.66 (1H,
brs, H-2"), 7.71 (1H, dd, J = 8.4, 1.6 Hz, H-6"). 5/
=T IR SE I (BRSO , 75 3 Bl TT AR &R R
Coe-TA I 98 & 2 A yHBE-TI R 4 0 1. A i IR -
Mg 8 1 1), REE—3, DL EEGEHHE S SCikHiE
SEA -5, M A 10 WIS

&Y 11 A LEER K, 41K
C23H3;NOs. "H-NMR (400 MHz, CDCl3) d: 1.12 (3H,
t, J = 7.2 Hz, N-CH,CH3), 3.32, 3.39 (% 3H, s,
2X-OCHs), 4.23 (1H, t, J = 4.4 Hz, H-14p), 3.72 (1H,
m, H-1); "*C-NMR (100 MHz, CDCl3) 8: 72.3 (C-1),
28.4 (C-2), 29.7 (C-3), 37.3 (C-4), 41.6 (C-5), 24.9
(C-6), 45.1 (C-7), 74.2 (C-8), 46.6 (C-9), 39.9 (C-10),
48.6 (C-11), 26.7 (C-12), 44.0 (C-13), 75.8 (C-14),
42.3 (C-15), 81.9 (C-16), 64.0 (C-17), 79.0 (C-18),
56.5 (C-19), 48.5 (C-21), 13.0 (C-22), 56.3 (C-16"),
59.4 (C-18"), LA I #di 5 Sk S A — 5, %
YA 10 R i ke .

&Y 12: ABLEEmR K, 41K
C»7H4NOg. "H-NMR (400 MHz, CDCl5) 6: 0.89 (3H,
s, 4-CH3), 1.06 (3H, t, J = 7.2 Hz, N-CH,CHj3), 2.08
(3H, s, -OCOCH;), 3.27, 3.33, 3.45 (% 3H, s,
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3X-OCHj3), 4.12 (1H, dd, J = 6.0 Hz, H-14p), 4.91,
4.96 (% 1H, s, -OCH,0), 5.47 (1H, s, H-60)), 515
TR LS (BRI, 75 2 R A R
- 3 2 2. AEE-BERR 406 5 0 1), RE{H—
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