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Abstract Tree new diterpnoid alkaloids named polyschistine
A, B and C were isolated from the roots of Aconitum
polyschistum Hand-Mazz collected Sichuan province in China. The

structures of polyschistine A, B and C were determined on the

basis of their 'H- and 'C -NMR spectra.

The roots of aconitum plants are freguently used for treatment of rheumatism,
neuralgia and fracture in China. In continuation of our work on the constituents
of Chinese aconitum plants, we now wish to report here the structural elucidation
of three new (g —diterpencoids alkaloids, polyschistine A, B and C, isolated from
the alcoheol extracts of Aconitum polyschistum Hand-Mazz. Polyschistine A (1) @ mp
265-266°C . The high resolution MS{ M" 673.34265 (calc. 673,34b85)) indicated the
molecular formula CiHsNO;, . The 'H-NMR spectrum! (for details see Tahle 1}
exhibited the signals at 1.10(3H, t, J= 6.8 Hz, NCH;CHy, 7.44-8.04(bH, aromatic
protons), 4.81(1H, d, J=B.1 Hz, C-14H) and for O-methyl proton signals at 3.2%,
3.26, 3.29 and 3.73(3H each, s, CHi0 X 4) which could be assigned to C-18, C-1,
C-6 and C-16 positions respectively because the ether protons on their carbons
were observed at 3.13(lH, dd, J= 6.6, 10.7 Hz, C-18H), 4.14(1H, d, J=7.1 Hz,
C-6HY, 83.23(1H, d, J=5.8 Hz, C-18aH, 2.96 and 3.80(iH each, ABg. J=8.8 Hz.

C-18Hz ). The singlet signal at 2.18(3H, s) and the double doublet signal at
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4,93(1H, dd, J=6.1, 12.9 Hz) suggested the presence of an acetoxyl group t¢ be

situated at C-3 position. When the signal at 3.49(1H. m) was irradiated. a
prominent triplet signal at 0.57{(3H, J=6.8 Hz) was changed to a doublet and the
signal at 3.20(iH, m) alseo effected simultaneously. Hence these signals must
consist of OCHpCHa group. Since methyl signal of ethoxyl group was appeared in the
unusually highfield(0.57 ppm), the methyl protons must be in the shielding range
of the aromatic nucleus. Thus, the ethoxyl group of polyschistine A should he
assigned at C-8 position. When the '3C -NMR spectrum of 1 was compared with those
of 3-acetylaconitine (4)? and some other aconite type alkaloids. the chemical
shifts pattern of 1 is very close to that of 4 except for a few changes (see Table
2). All of the signals in the 'H- and !3C —NMR spectra of polyschistine A% are in

agreement with the assigned structure (1),

(1} R,=0CH,, R;=0COCH., R»=Et, R.=H, Rs=Et
(2} R,;=0CH,, R;=H, R,=COCH,, R.,=0H, R.=Et

(3) Ry=H, R,=H, R,=COCH,;, R.=OH, Rs=H

{4) R,=~OCH,, R3=0COCHs, R3=COCHs, R.=H, R,=Et

Polyschistine B (2}, mp 182-185C , FD-MS m/z 645 (M' ). The high resolution MS[ m/z
614.30007 (M"-0OCHz, calc. 614.29627)] indicated the molecular formula CaHeNOy,
The 'H-NMR spectrum of 2 revealed the presence of a benzene ring ([ 7.44-8.04,

(BH}} , four methoxyl groups [ 3.17, 3.29, 3.31, 3.74(3H each, s) ) , an acetyl
group ([ 1.42(3H, s} ] and an ethyl group attached to a nitrogen atom [ 1.17(3H,
t, J=6.8 Hz)) . The proten signals due to C—18H{ 3.70(dd, J=5.9, 9.2 HZ)] and
C-14H ([ 5.40(d, J=5.1 Hz) ) were appeared at 0.57 and 0.59 ppm downfield
respectively as compared with those of 1. In addition, the C-58H [ 2.45(d, J=6.1
Hz}] and C-128H [ 3.27(d, J=12.2 Hz)] signals were also observed at slightly
downfield. These downfield shifts vere attributable to the effect of a hydroxyl

group at C-~10 position as in the case of known aconitine type alkaloid, aconifine
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{nagarine)} and beiwutine

Table 1
1

The “H-NMR data{400 MHz, §, CDC13) for polyschistine A, B and C

4

Polyschistine A

Polyschistine B

Polyschistine C

Table 2
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The llc-NMr data{22.5 MWz, &, CDC1,) for
polyschistine A, B, C and J-acecvlgconitine

carbon pelyschistine J-acetyl-
aH A B < aconitine
el
~~aH 3.13, aa 3.70, a4a
J=6.6, 10.7 Hz J=5.9, 9.2 Hz 1.20 1 B3.6 81.6 30.4 1.8
en 249, m PRI S 2 32.1 30.9 30.2 2.1
c
2egy 1.4l m 19 m 338 3 71.8 3.0 30,8 1.9
an T ] 42.4 39.7 38.0 42.5
3pu 4.93, dd N s 45.7  46.9  48.% 6.2
J=6-1, 12.9 Hz 6 B2.2 9.1  B1.1 82,3
_ .24, ad 2.45, d 2.51, 4
Cq-B J=6.3 Hz 6.1 nz Jeeb Rz 7 15,5 A6 43.8 45.6
o -n 4.14, 4 4.00, 4 3.97, 4 & 82.4 §9.3 893 B2t
6 J=7.1 Hz J=6.6 Hz J=6.8 Hz 9 43.7 52.4 52.7 44.9
Cy-H 2.69, 5 2.88, s 2.84, s 10 41.1 78.1 79.§ 40.8
- 2.59, dd 2.80, d 2.72, 4 49
Cq-H JI=5.1, 6.6 8z J=5.1 Hz J=5.4 Bz 1n 503 859 .8 -
o 207 = 12 37.1 44,6 40.3 36.5
13 74.9 7.8 74.7 74.3
2 2.12, d
aH 212, m
o J=12.2 Hz 14 79.6 78.3 78.8 79.1
12 3.27, ¢ 15 78.5 78.3 79.6 79.1
~ - r . . . .
BH 2.%, m 3212.2 Hz
1% 93.7 BS.S 89.2 90,4
Cpy-H 4.81, @ 5.40, 4 5.36, 4
J=5.1 Hz J=5.1 Hz J75.4 Hz 17 62,2 §1.2 63.1 51.1
€yg-k 4.51, 4 4.50, d 4.51, d 18 71.8 74.8 69.2 1.1
J=5.§ Hz J=5.4 Hz J=5.6 Hz
13 19,1 55.3 47,2 49.1
c -m 3.23, 4 3.28, 4 3.34, d
lg J=5.5 Hz J=5.4 Hr J=5.6 Hz N-CHy 47.4 50.1 47,5
C,,-H 7.95. 3 2.95, s 3.03, 8 Ch, 13.4 1.2 13.5
H 2.96, 4 312, d 3.14, a €,-0CH,  55.4 56.6 56.4
N J=8.8 Hz J=8.3 Hz J=8.3 Hz -
Crg Ce0CH,  57.2 58.8 58.2 5B.4
. 3.80, 4 1.63, 4 3.57, a
-] J=8.8 Hz J=8.3 Hz J=8.3 Hz 515‘0933 60.5% 61.5 El.5 £0.8
W .31, 2 2.69, 4 C g~OCH, 58.8 59.32 59.1 58.9
~la J=11.2 He J=10.5 Hz 2.60
cyy g c=0 172.7  172.1  172.5
~ 2.85, @ 327, d 2.5
b J=11.2 Hz J=10.5 Mz " CHy 21.4 21.3 21,5
C,-0,CCH, 2.18, s C=0 166.2 165.7 165.9  166.2
Cg=0,CCH, 1.42, s 1.42, s ph 128.3 127.8  128,7  128.8
129.7 129,5 129.7  123.B
och 3,21, 3.2 3.17, 3.29 3.17, 3.31 130.6 129.5 129.7  130.1
3 .29, 3.73 3.31, 3.74 3.78 132.8  133.4 133,31 1334
1.10, t 1.17, t co 176.2 170.3
HCH,CHy J=6.8 Hz J=6.8 Hz
cHy 21,2 21.3
2.56, m 2.64, m
NEH,CH 2.67, m 2.81, m o-cH,  58.8
7.44 (20) 7,47{24) 7,47 (2H) CHy 15.3
7.56 (1H) 7.571{1H) 7.59 (1H)
8.04(2H) B.03{2H) 8.04(2H)
_ 0.57, ¢
CgmO%HCHy  1ag. 84
_ 1.20, m
CpOCHtHy 3490 m

The 3¢ —NMR spectrum (Table 2) of 2 also indicated that polyschistine B contained

a hydroxyl group at C-10 position, whose substitution produced the expected a

shift(33.7 ppm}, and furthermore the chemical shift of C-3(38.0 ppm) suggested
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that 2 was a 3-hydroxyaconitine type alkaloid. Thus, the structure of

polyschistine B was confirmed as 10-hydroxy-3—deoxyaconitine (2},

Polyschistine C (3), amorphous solid. The high resclution MS spectrum of 3. m/z
587.27638 (M, calc. b87.27288) indicated the molecular formula Ci3 Hy NOp . The
'H—NMR spectrum of 3 showed the signals due to arcmatic protons [ 7.45-8.02

(5H)] and an acetyl protons [ 1.42 (3H, s, C-8 OCOCHz )3 . The C-14 proton

signal ( 5.36(1H, d, J=5.4 Hz)) was ohserved at 0.55 ppm downfield as in the case
of 2 in comparison with that of 1, thereby suggesting the presence of a hyroxyl
group at £-10. Three methoxyl proton signals [ 3.17, 3.31 and 3.76(3H each, s,
CH30 X 3)3) could be assigned to C-18, C-8 and C-16, because the ether protons
attached on their carbon atoms were observed at 3.14 and 3.57¢(1H each, ABq. J=8.3
Hz, C-18Hz ), 3.97(1H, d, J=6.8 Hz, C-8H), 3.34(1H, 4, J=5.6 Hz, C-16H)
respectively.

Four proton signals at 1.94, 4,01, 4,39 and 6.82{1H each) could be assigned to
three hydroxyl and one amino protons since they were disappeared on addition of
D;0 and the 'H- and '3C -NMR spectra of 3 did not show any signals attributable to
the N-methyl or N-ethyl group, Furthermore, the absence of the C-1 oxygen function
was supported by the chemical shift(30.4 ppm) of the C-! signal and the 'H-NMR i
data. These 'H-and '3C -NMR data are explained satisfactorily by the proposed
structure 3., which is novel because it is only one Cig —diterpenoid alkaloid which

has neither C-1 oxygen functicn nor N-alkyl in the molecule.
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extraction procedures.

Yonggao Wang. Yuanglong Zhu and Tenhoang Zhu, Acta Pharmaceutica Sinica, 15,
531 (1980). Hongcheng Wang, Yaoliang Gao. Rengsheng Xu and Renghong Zhu, Acfa
Chimica Sirica, 39, 868(1981). M. N. Sultankhodzhaev, L.. V., Beshitaishvili, M.
5. Yunusov, M. R. Yagudov and S. Yu. Yunusov, Khim. Prir. Scedin., 18,

865 (1980).

Received, November 26, 1984

— 307 —




