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Alkaloids from a Low-Polar Fraction of Aconitum vilmorinianum
var. altifidum W.T. Wang
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Abstract ; Seven diterpenoid alkaloids and one diterpenoid mixtures were isolated from the low-polar fraction of Aconitum
vilmorinianum var. altifidum W.T. Wang by repeated column chromatography. Their structures were elucidated on the
basis of their physic-chemical properties and by NMR spectral analysis. The alkaloids were identified as vilmorrianine D
(1) , hemsleyaconitine G (2) , hemsleyaconitine F (3) , hemsleyaconitine A (4), 14-O-veratroylneoline (5) , talati-

samine (6) ,lipoyunaconitine (7) and hemsleyadine (8). All the alkaloids were obtained from this plant for the first

time.
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HR-ESI-MS m/z:392.2780 [M +H] " /3 F= K C,,
H,O,N([M + H] " i} % {4.392.2801), 'H NMR
(400 MHz, CDCL,) §:0.72 (3H,s,C,-CH,),1.03
(3H,t,J = 7.0 Hz,N-CH,CH,),3.28 (3H,s,C,-
OCH,),3.33 (3H,s,C,-OCH;),3.62 (1H,s, C,-
OH) ,4.13 (1H,q,J = 4.5 Hz,H-14p3) ,4.80 (1H,
d,H-14a) ;”C NMR (100 MHz,CDCl,) §:86.7 (C-
1),82.2 (C-16),75.6 (C-14),72.9 (C-8),62.6
(C-17),56.8 (C-19),56.5 (C,,-OCH,),56.4 (C,-
OCH,),50.8 (C-11),49.5 (N-CH,CH,) ,48.9 (C-
9),47.0 (C-7),45.8 (C-5,C-13),38.4 (C-15),

37.9 (C-3),37.5 (C-10),34.6 (C4),27.8 (C-
18),26.3 (C-2,C-12),25.2 (C6),13.7 (N-
CH,CH;) .”C NMR &'H NMR {3 %4 5 k™
fiRE fY vilmorrianine D 4 A —2, NIt b &9 1
W42 A vilmorrianine D

LEW?2 JoE MR CHE) , B 0
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HR-ESI-MS m/z:404.2780 [M +H]* 5158 C,,
H,O,N ([ M + H]" i} % {f: 404.2801 ) ,'"H NMR
(400 MHz,CDCI,) 8:5.35 (1H,d,J = 5.9 Hz,H-
6),1.38 (1H,dd,J = 10.5,6.1 Hz, H-10),1.31
(1H,dd,J = 11.9,2.9 Hz, H-12a),2.72 (1H,
br.s,H-13),2.61 (1H,dd,J = 15.3,6.1 Hz, H-
150),3.00 (1H,d,J = 11.2 Hz, H-178),2.88
(2H,d,J = 8.9 Hz,H-18B),3.06 (3H,d,J = 8.9
Hz,C,-OCH;) ,2.47 (1H,d,J = 11.2 Hz,H-19B),
1.02 (3H,t,J/ = 7.1 Hz,N-CH,CH,) ,3.21 (3H,s,
C,-OCH,),3.27 (3H,s, C,-OCH,),3.34 (3H,s,
C,s-OCH,) ;" C NMR ( CDCl,, 100 MHz) §:218.5
(C-14),137.2 (C-5),118.9 (C-6),84.8 (C-1),
79.9 (C-16),78.4 (C-18),59.3 (C,-OCH,) ,56.0
(C,-OCH,),54.7 (C,-OCH,),54.3 (C-19),52.6
(C-NCH,CH, ), 50.4 (C-17),48.8 (C-13),48.3
(C9),46.8 (C-8),40.7 (C-11),37.5 (C4),37.3
(C-15),37.1 (C-10),36.2 (C-12),33.6 (C-3),
26.0 (C-2),22.1 (C-7),12.4 (N-CH,CH;) " C
NMR &% 'H NMR 3% 3% 504 5 30k 17 18 S 2L A
— 3, T E %Ak 544 hemsleyaconitine G,
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HR-ESI-MS m/z:374.2682 [M +H] " /¥ K C,,
H O,N ([ M + H] " 3% {f:374.2695) ,'H NMR
(400 MHz, CDCl;)$8:5.36 (1H,d,J = 5.9 Hz, H-
6),3.37 (3H, s, C,,-OCH; ), 3.21 (3H, s, C,-
OCH,),1.65 (1H,dd,J = 13.5,5.5 Hz, H-3B8),
1.04 (1H,dd,J = 10.7,6.3 Hz,H-10),1.32 (1H,
dd,J = 11.8,4.4 Hz,H-12a) ,2.72 (1H, br. s, H-
13),2.62 (1H,dd,J = 14.9,8.6 Hz,H-158),0.73
(1H,s,H-18),2.45 (1H,d,J = 14.0 Hz,H-198),
1.02 (3H,t,J = 7.1 Hz, N-CH,CH,);"” C NMR
(CDCl,,100 MHz) §:218.6 (C-14),137.3 (C-5),
119.2 (C-6),85.1 (C-1),80.0 (C-16),58.0 (C-
19),56.0 (C,-OCH,),54.7 (C,-OCH;),52.5 (N-



Vol. 27

WA 5 T ARAR R AL 1) A W BB 3 F 52 615

CH,CH,) ,49.8 (C-17),48.8 (C-13),48.4 (C9),
46.8 (C-8),41.3 (C-10),41.2 (C-11),39.1 (C-
3),37.4 (C-15),36.3 (C-12),33.5 (C4),26.3
(C2),26.0 (C-18),22.7 (C-7), 12.5 (N-
CH,CH,) o A I S 03 5 SCiik™ 2 3i $ s 2 A
— 3 R B %A & W18 hemsleyaconitine F
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HR-ESI-MS m/z:556.3268 [M +H]*  4+F=h C,,
H,O,N([M + H]" % {f.556.3274) ,'H NMR
(400 MHz, CDCl,)$6:3.15 (1H,dd,J = 10.5,6.6
Hz,H-1),1.44 (1H,d,J = 7.1 Hz,H-5),1.50
(1H,dd,J = 14.9,8.1 Hz,H-6«),1.98 (1H,br. d,
J =7.8Hz,H-7),2.35 (1H,dd,J = 15.0,5.9 Hz,
H-12B8),2.63 (1H,dd,J = 6.7,5.4 Hz, H-13),
5.12 (1H,t,] = 4.7 Hz,H-14) ,2.97 (1H,br. s,H-
17),0.78 (3H,s,H-18«),1.05 (3H,t,J = 7.0
Hz,N-CH,CH,) ,3.17 (3H,s,C,-OCH,) ,3.25 (3H,
s,C,-OCH,),7.55 (1H,d,J = 1.7 Hz,H-=2") ,6. 88
(1H,d,J = 8.4 Hz,H-5"),7.61 (1H,dd,J = 8.3,
1.7 Hz, H-6") ,3.90 (6H,s, C, 1 C,-OCH,) ;" C
NMR (CDCl,,100 MHz) §:166.3 (CO),152.8 (C-
4'),148.5 (C-3"),123.5 (C-6"),123.1 (C-1"),
112.0 (C-2"),110.3 (C-5"),86.1 (C-1),81.8 (C-
16),76.6 (C-14),74.0 (C-8),62.0 (C-17),56.7
(C-19),56.4 (C,-OCH,),56.1 (C,-OCH,),56.0
(C,-OCH,),55.9 (C,-OCH,),50.8 (C-7),49.3
(N-CH,CH,) ,49.0 (C-11),46.6 (C9),45.3 (C-
5),45.3 (C-10),41.0 (C-5),37.8 (C-3),36.6
(C-13),34.5 (C4),28.6 (C-12),26.8 (C=2),
26.4 (C-18),25.4 (C-6),13.6 (N-CH,CH,), LA
R SR R R AR — B, B X
AK.4E )M hemsleyaconitine A,
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HR-ESI-MS m/z:602.7347 [M +H]* 4+ FH C,,
H,O,N([M + H]" % {f.602.7355),'H NMR
(400 MHz,CDCL,) 8§:1.22 (3H,t,J = 7.2 Hz, N-
CH,CH,) ,3.26 (3H,s,C,-OCH,) ,3.31 (6H,s,C,,-
OCH, #1 C,,-OCH,) ,3.89 (6H,s,C, #1 C,-OCH, ),
4.12 (1H,d,J = 6.4 Hz,H-68),5.15 (1H,t,] =
4.4 Hz,H-14) ;"C NMR (CDCI,,100 MHz) §:165. 8
(C-7"),153.1 (C4'),148.7 (C-3"),123.6 (C-

6'),122.5 (C-1"),112.1 (C-2"),110.4 (C-5"),
83.0 (C-6),81.5 (C-16),79.8 (C-18),76.5 (C-
14),74.6 (C-8),71.8 (C-1),63.4 (C-17),59.2
(C4-OCH,),58.0 (C,-OCH,),56.8 (C,-OCH,),
56.2 (C,-OCH;) ,56.1 (C-19),55.9 (C,-OCH,),
53.4 (C-7),50.0 (C-11),48.8 (N-CH,CH,) ,45.8
(C9),44.3 (C-5),43.6 (C-10),42.5 (C-15),
38.2 (C4),37.6 (C-13),29.4 (C-3,C-12),29.2
(C2),12.5 (N-CH,CH;), LI I 9% i85 5 X
TR R R A — B, W R A A R 14-0-
veratroylneoline ,

wE™Wme HEKAKR(NE) , B aH 6 R
B BAYE, 2 s Ak &1 6 T RE N E WL &Y.
HR-ESI-MS m/2:422.2893 [M+H] ", /3 F3 K :C,,
H,ON([M + H]* 312 {4 422.2906) ,'H NMR
(400 MHz, CDCl, ) 8:2.40 (1H, br. s, H-10) ,4. 10
(1H,t,/ = 4.9 Hz,H-14),3.15 (1H,br. s,H-17),
1.03 (3H,t,J = 7.1 Hz,N-CH,CH,) ,3.25 (3H,s,
C,-OCH;) ,3.28 (3H,s,C,,-OCH,),3.32 (3H,s,
C,s-OCH,) ;”C NMR (100 MHz, CDCl, )§:86.3 ( C-
1),82.2 (C-16),79.4 (C-18),75.6 (C-14),72.8
(C-8),63.0 (C-17),59.5 (C4-OCH;) ,56.5 (C4-
OCH,),56.4 (C,-OCH,),53.2 (C-19),49.6 (N-
CH,CH,) ,48.7 (C-11),46.9 (C9),45.9 (C-7),
45.8 (C-5),45.7 (C-10),38.7 (C4),38.3 (C-
15),37.5 (C-13),32.7 (C-3),27.7 (C-12),25.8
(C-2),24.8 (C-6),13.7 (N-CH,CH,)."” C NMR
J2'H NMR 3% 38 %504 5 ekt #5519 talatisamine
B FEAR—2 I &9 6 %55%E 4 talatisamine,,

SEEWT BAMIKCPE) , ML R 6T
N5 B, SR i B n] BE R AR AL G .
HR-ESI-MS m/z. 884.5830 ( acyl = stearoyl ),
882.5681 (acyl = oleoyl ), 880.5513 ( acyl = lino-
leoyl) , 856. 5535 (acyl = palmitoyl) [M + H]";
600. 1208 [ M-acyl | " £it4J o] Ji1, 3% & — > i BEAZ 58
R ) B ASE IR TR T TR T IV JRR PR T AR AR R i 2L
WA (T) o BT NMR EERER T 7R bk mt
FEXTI ) NMR %46 Ab, A 7 — 41 NMR %4, 32
IRIX S W) B — BN B AR G5 , HIYTE ) — 17
B . LR REBCYE W0 'H NMR (400 MHz,
CDCL;)6:1.07 (3H,br. t,J = 7.0 Hz,N-CH,CH,) ,
1.25 (br.S,(CH,),)2.76 (1H,t,J] = 6.3 Hz,H-
9),3.14 (3H, s, C,-OCH, ), 3.24 (3H, s, C,-
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OCH,),3.29 (3H,s,C,-OCH,),3.54 (3H,s,C,,-
OCH,),3.84 (3H,s,C,-OCH,) ,4.01 (1H,br.d,J
= 6.1 Hz, H6B8),4.85 (1H,d,J = 4.5 Hz, H-
148) ,5.27-5.43 (m,acyl CH=CH) ,6.90 (2H,d,J
=9.0 Hz,H-3",5"),7.99 (2H,d,J = 9.0 Hz, H-
2',6");"C NMR (CDCl,,100 MHz) §:173.2 (CO),
166.4 (C-7'),163.9 (C4'),132.2 (C=2',6"),
130.7,130.4,128.5,128.3 (acyl C=C),123.0 (C-
1'),114.2 (C3",5"),85.8 (C-8),84.0 (C-16),
83.6 (C-6),82.7 (C-1),79.0 (C-14),75.1 (C-
13),72.2 (C3),62.1 (C-17),59.6 (C,-OCH,),
59.3 (C,-OCH; ), 58.4 ( C,-OCH,), 56.3 (C,-
OCH,),55.9 (C,-OCH,),50.8 (C-11),49.2 (N-
CH,CH,) ,49.0 (C-19),48.0 (C-7),47.4 (C-5),
45.2 (C-9),43.5 (C4),41.3 (C-10),40.3 (C-15)
.35.2 (C-12),33.8 (C-2),32.4,32.0,30.2,30. 1,
29.8,29.6, 29.4,27.6, 26.1, 24.7, 23.0, (acyl
CH,),14.6,14.5 (acyl CH,),13.8 (N-CH,CH,),
L o A A A 3E4E, ) GC-MC 5 B3t i g
FRT5E I BRI SV JRR 12 15 0 A e 1 1 A AR O 5 i, &
PZSE AW b3 DU R 15 PR g ) AR X 5 £ 0 il Ry
100% 37% 40% F1 32% , b3 % | 4% 1 A 4
Heyi 5 Sclk' " Hi 3 B9 lipoyunaconitine ) %5 4 Jk
AR—F, B 52 HoR lipoyunaconitine

LEWMS HETEEHmA(HEE) , ik s
A0 S S BHPE SRk B 8 AT RE A A= Wik
4. HR-ESI-MS m/z:588.3165 [M + H] ", 4>+
A K C,H ON([M+H] "84, 588.3173),'H
NMR (400 MHz,CDCl,)8:2.64 (1H,t,J = 5.2 Hz,
H9),5.34 (1H,d,J = 4.8 Hz,H-14),2.74 (1H,
br.s,H-17),1.12 (1H,t,J = 7.2 Hz,H22),3.17
(3H,s, C,-OCH,),3.34 (3H,s, C,,-OCH,),3.51
(3H, s, C,,-OCH,),3.68 (3H,s, C,-OCH,);" C
NMR (CDCl,,100 MHz) §:163.9 (CO),163.0 (C-
4'),136.4 (C2',6"),122.0 (C-1"),119.2 (C-3',
5'),84.4 (C-1,5),82.6 (C-16),80.0 (C-14),79.0
(C-18),76.2 (C-13),75.4 (C-8),60.9 (C-17),
60.0 ( C,4-OCH,),59.5 (C,-OCH,),56.0 (C,-
OCH,),55.0 (C,-OCH;),54.6 (C-19),50.8 (N-
CH,CH,) ,48.7 (C-11),47.8 (C9),45.8 (C-7),
41.1 (C-15),40.2 (C4),37.0 (C-12),36.0 (C-
10),35.8 (C-6),28.9 (C-3),25.3 (C-2),13.0
(N-CH,CH,) o DA_b ekt 5 Scik ' ™ i Hdis ik

A—B, B EZAL A Y hemsleyadine
S 3k
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