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Abtract: Two new norditerpenoid alkaloids, spicatine A (1) and spicatine B (2) were isolated from 
the root of Aconitum spicatum.  The new compounds were deduced on the basis of their spectral 
data (IR, HREIMS, EIMS, 1D, 2D-NMR).  This is the first whole report on the isolation of 
diterpenoid alkaloids from the A.spicatum Stapf. 
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Aconitum spicatum as traditional herb its extracts have been employed in analgesic balms, 
sedatires and febrifugers in Tibet areas1.  The analysis of the main norditerpene 
alkaloids of the root of Aconitum spicatum has been reported previously2.  Further 
investigation on the alkaloids from the roots of this plant resulted in the isolation of 
thirteen norditerpenoid alkaloids, among them two were new compounds.  In this paper, 
we report on the isolation and structural elucidation of two new norditerpene alkaloids 
spicatine A (1) and spicatine B (2). 

Compound 13: The positive-SIMS M+H=632.3422 (calcd. 632.3429) indicated the 
molecular formula C34H49NO10.  The IR spectrum showed bands assigned to carbonyl 
groups (1721 cm-1), hydroxyl group (3484 cm-1) and aromatic ring (755, 711 cm-1).  The 
1H and 13C NMR spectrum revealed the presence of five aromatic protons at δ 8.01 (d, 
2H, J=7.6Hz), 7.53 (t, 1H, J=7.6Hz) and 7.41 (t, 2H, J=7.6Hz) combined with the carbon 
signals at δ 166.1 (s), 130.1 (s, 1C), 129.5 (d, 2C), 132.8 (d, 1C), 128.1 (d, 2C) indicating 
the presence of a benzoyl group.  The presence of four methoxyl groups was indicated 
by the proton signals at δ 3.23, 3.23, 3.28, 3.71 (s, each 3H) and the methoxyl carbons at 
δ 55.8, 58.8, 59.0 and 62.3.  An N-ethyl group and C-8-O-ethyl group were assigned at 
δH 1.07 (t, 3H, J=7.2Hz), δc 13.1 and δH 0.54 (t, 3H, J=6.4Hz), δc 15.2, respectively.  In 
the 1HNMR spectrum, the douplet signal at δ 4.79 (d, 1H, J=5.2Hz) and 4.52 (d, 1H, 
J=6.4Hz) were assigned C-14-βH and C-15-βH, and revealing that the two hydroxyl 
groups were located at C-13 and C-15, respectively.  The NMR spectrum data of 1 was  
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Figure 1  Structure of compounds 1 and 2 
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similar to that of compounds polyschistine A4 and aljesaconitine B5.  Comparison 1 
with aljesaconitine B, the only difference is the C-14 substitute group, the former is 
benzoyl group and the latter is anisoyl group.  The 2D-NMR supported this conclusion.  
Therefore, the structure 1 was assigned as 8-O-ethyl-14-benzoylaconine and named 
spicatine A (1). 

Compound 26: The molecular formula C31H41NO10 was derived from the ESI 
positive M+H=588.2794 (calcd. 588.2803) and its 13C NMR, DEPT spectral data.  Its 
IR spectrum showed absorptions at 3496 (OH), 3319 (NH), 1720 (C=O), 1105 (C-O-C) 
and 731, 711 cm-1 (aromatic ring).  The 1H NMR spectrum exhibited signals at δ 1.34 (s,  
3H, C(8)-OCOCH3), 3.12, 3.26, 3.70 (s, each 3H, OCH3), 7.40-7.97 (ttd, 5H, J1=J2= 
7.6Hz, J3=7.6Hz, aromatic protons), 4.85 (d, 1H, J=4.9, C (14)-βH), 3.05, 3.50 (dd, each 
1H, J=9.2Hz, C (18)-2H), 3.95 (d, 1H, J=6.4Hz, C (6)-βH), 3.66 (br s, 1H, C (1)-βH), 
3.37 (d, 1H, J=5.2Hz, C (16)-αH), 4.46 (dd, 1H, J=5.2, 2.6Hz, C (15)-βH)7.  The 13C 
NMR and DEPT spectrum of 2 showed thirty-one signals including seven quartemery, 
fifteen methine, five methylene and four methyl carbons.  The pattern of carbon 
chemical shifts was similar to that of 1-demethylhypaconitine7 except nitron heterocycles 
(see Table 1).  The disappearance of N-CH3 signal at δ 42.7 and up field shifts of C-17, 
C-19 signals from δ 64.4→57.5, δ 58.5→48.6, respectively, suggested that the methyl at 
N-atom must be insteaded by proton.  Also the chemical shifts of C-17, C19 were 
similar to that of flavaconitine8.  Further studies in the 2D-NMR experiment, H-17 
correlated to H-7 in the 1H COSY; the C-17, C-19 correlated to H-5, H-10, H-19 and to 
H-17, H-18, respectively in the HMBC.  The evidence of above spectral data confirmed 
that the structure of 2 assigned as N-demethyl-1-demethylhypaconitine and named 
spicatine B (2). 
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Table 1  NMR data of compound 1 and 2 (in CDCl3, δ ppm) 
 

No 1 2 
 δ H (J=Hz) δC δ H (J=Hz) δC

1 3.12 t (6.4) 82.4 3.66 br s 71.8 

2 1.86 dt (β) (13.6, 4.8) 

2.34 dt (α) (13.6, 6.4) 

33.0 1.85 m (α), 1.60 m (β) 28.8 

3 3.80 dd (6.4, 4.8) 71.5 1.61 m (α, β) 29.9 

4 ― 42.9 ― 38.2 

5 2.08 m 45.2 2.70 br s 50.4 

6 4.03 d (6.4) 83.3 3.95 d (6.4) 83.2 

7 2.67 m 42.9 2.25 m 43.9 

8 ― 82.1 ― 91.4 

9 2.61 m 45.0 2.75 t (5.2) 42.9 

10 2.06 m 41.2 2.1 m 39.5 

11 ― 50.4 ― 49.0 

12 2.10 m (α), 2.55 dd (β) (14, 4) 36.1 2.20 m (α), 2.25 m (β) 36.1 

13 ― 74.6 ― 73.9 

14 4.79 d (5.2) 79.4 4.85 d (4.9) 78.9 

15 4.52 d (6.4) 78.1 4.46 dd (5.2, 2.6) 78.8 

16 3.24 m 93.3 3.37 d (5.2) 89.5 

17 2.87 br s 61.1 3.06 br s 57.5 

18 3.43 d (a) (8.8), 3.55 d (b) (8.8) 77.2 3.05 d (a) (9.2), 3.50 d (b) (9.2)      79.6 

19 2.43 m (b), 2.70 m (a) 48.8 2.25 m (b), 3.22 m (a) 48.6 

NCH2CH3 2.43 m (a), 2.91 m (b); 1.07 t (7.2) 47.3, 13.1 ― ― 

OCH2CH3 3.29 m (a), 3.46 m (b); 0.54 t (6.4) 57.1, 15.2 ― ― 

COCH3 ― ― 1.34 s 172.3, 21.2 

1′ 3.23 s 55.8 ― ― 

6′ 3.23 s 58.5 3.12 s 57.9 

16′ 3.71 s 62.3 3.70 s 61.2 

18′ 3.28 s 59.0 3.26 s 59.0 

COC6H5 ― 166.1 ― 165.7 

1′ ― 130.1 ― 129.6 

2′, 6′ 8.01 d (7.6) 129.5 7.97 d (7.6) 129.4 

3′, 5′ 7.41 t (7.6) 128.1 7.40 t (7.6) 128.5 

4′ 7.53 t (7.6) 132.8 7.55 t (7.6) 133.2 

Assignments based on DEPT, COSY, HSQC and HMBC 
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