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A new Ciyg-diterpenoid alkaloid, hispaconitine (1}

Abstract
and four known alkaloids, tuguaconitine (2), delsoline (3),

ld-acetyldelcosine (4) and delcosine {5}, have heen isolated
from the roots of dconitum barbetum var. hispidum Ledeb.

The structure of hispaconitine {1} was determined by ZD-nmr

spectroscopic analyses.

From ancient times the roots of Aconitum plants have been used for treatment of
rheumatism and neuralgia. As a part of our program to investigate the con-
stituenis of Chinese Aconitum species, Acconitum barbetum var. hispidum Ledeb.
collected in Shan Xi (B f ) province of China has been investigated. From the
alcohol extracts of the roots of this plant, we isolated a new Cis-diterpenoid
alkaloid, hispaconitine (1), along with four known alkaloids, Luguaconitine1
(2), delsoline?(3), ld-acetyldelcosine?{4; and delcosine?(5}. Tn this communi-
cation, we report here the structural elucidation of hispaconitine (1} by ZD-nmr
spectroscopic means and the revised assignments of the 13C chemical shifts of
C~5 and €-10 in tuguaconitine (2)}.

Hispaconitine {1): mp 185-187 °C, [a |lp +43.4° (c 1.29, CHCls}, 'H-nmr (400 MH=z,
pyridine-d5, & }: 1.10¢ (3H, t, J=7.0 Hz), 1.98 (3H, 5, COCHs), 2.04 (1H, br s,
H-5), £2.47 {1#, br t, J=4.4 Hz, H-13}, 2.57 {1H, dd, J=4.4, 13.8 Hz, H-12}, 2.72

(14, br d, J=9.5 Hz, H-3), 2.92 (1H, dd, J=7.3, 9.9 h=z, H-1), 3.20, 23.24, 3,32,




OCH;

2. tuguacoenitine

CH; delscline
Ac,  14-acetyldelcosine
H, delcosine

3R
4: R
5. R

I

3.47 {3H each, s, OCHy X 4}, 3.68 (iH, t, J=4.4 Hz, H-14}, 3.84 (IH, d, J=11.7
Hz, H-19), 1.25 {lH, br s, H-6), 4.36 t{br s, GH!, 5.52 (br s, OH). The high
resolution ms {M* 495.2817, caled 495.2832) indicated the molecular formula,
C26Hs 1 NOs . The ir spectrum of 1 exhibited hydroxyl (3450, 36800 cm-1) and ester
{1730 cm-*) absorptions. Treatment of | with acetic anhydride-pyridine at room
temperature did not give any acetylated cempound, thereby suggesting the absence
of primary or secondary hydroxyl groups. The 'H-nmr spectrum of | indicated the
presepce of an N-CHzCH; (& 1.10), an acetyl group (4§ 1.98) and four metlhoxyls

(& 3.20, 3.24, 3.32, 3.47). These spectral data and the molecular formula sug-
gested that the compound 1 should be a Cpg~diterpene alkaloid. A triplet signal
at & 3.68 (J=4.4 Hz} characteristic to CH30-C{14}~8 H and a broad singlet signal
at & 4.25 (1lH) assignable to CH30C(6)-a I were observed in its 'H-nmr spectrum.
The L3C-nmr specirum of 1 also showed twoe CH signals characteristic to CHaOC(143)
(& B4.5) and CHL,0C(6)( & 90.9) in all lvcocteonine-type alkaloids bearing oxygen
substituents at C-6, 7 and 8 pnsitions.2 One of the other two methoxyl groups
was deduced {0 be situated at C-16 pesition from the consideration of bio-

genesis. The failure of acetylation of 1 and a strong peak (m/z 164, M+ -OCH,,
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Table 1

The 13C-nmr data (100 MHEHz, & )
for hispaconitine (1) in pyri-
dine-d5 and tuguaconitine (2)

in CDCl;.
compound
carbon 1 2 2*
1 83.2 77.9 77.9
2 27.2 31.6 31.5
3 31.6 58.6 58.5
4 81.4 58.7 £8.6
5 54.9 48.7 13.2
5 90.9 90.3 80,2
7 89.4 89.4 89.4
8 77.9 78.5 78.5
9 44.0 43.3 18.7
10 45.2 42.7 37.9
11 51.0 53.9 53.9
12 28.9 30.7 30.7
13 38.8 37.9 42.6
14 84.5 84.3 83.2
i5 34.5 33.3 33.3
16 83.6 82.8 82,7
17 84.5 87.0 67.0
18 - - -
19 56.0 54.3 54.2
R S S S S O selected data of observed nOs{ —)
6-0CHs | 58.3 58.8 58.8 and *H-"3C long range correlation ( - - =)
14-OCHs | 57.5 57.7 57.5 for hispaconitine (1)
16-0CHs | 66.1 56.3 £6.3
1-0CHs | 55.7
o-co [ 169.9
CHs | 22.0

¥ reported data for tuguaconitine

70%) in its ms spectrum suggesied that the remaining methoxyl group should he
situated at C—l.3 The compeund (1) exhibited a fragment ion at m/z 435 {M-

CHa COOH)* as the base peak in its ms spectrum. Easy elimination of acetoxyl
group under ms measurement conditions indicated that an acetoxyl group should
be attached at C-8 position} From consideration of the empirical fermula and
the nmr data of 1, the remaining oxygen function should be two tertiary hydroxyl
groups and they might be connected at C-4 and C-7, because both the sighals due
to H-5 and H-6 were appeared as broad singlets, respectively in the iH-nmr
spectrum. The chemical shifis of C-4 (& Bi.4} and C-7 (J 89.4} also indicated
the presence of hydroxyl groups on these two carbons. Further confirmation of
the structure and the stereochemistry of 1 were made by the analysis of its

13C~'H long range COSY spectrum and the resultg of nOe experiments on the




compound (1}).
The compound (2} {mp 200-201 °C, [a ip +77.3° (e 0.50, CHCl:)} was identical
with tuguaconitine in comparison of its speciral data with those described in

the literature.!

The 13C-nmr chemical shifts of 2 were almosl identical with the
reported values, but some of the assignments should be revised. The signals at

S 43.2 and 37.9 have been assignd to C-5 and C-10, respectively by Chung et al.
However, the iH-1H COSY, tH-13C COSY and 1H-13C long range COS8Y spectrum of 2

indicated that the assignments for (-5 and C-10 described in the literature

should be reviced to C-% and C-13, respectively {(Table 1).
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