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[ Abstract ] Objective; To study the chemical constituents in Jiangyou Aconiti Lateralis Radix Proeparata.

Method: The compounds were isolated and purified by recrystallization and column chromatography with silica
gel. Their structures were elucidated on the basis of physicochemical properties and spectral analysis. Result.
Nine compounds were identified as mesaconitine (1), hypaconitine (2), songorine (3), songoramine (4),
bullatine B (5 ), penduline ( 6 ), B-sitosterol (7 ), daucosterol ( 8 ), glyceryl monopalmitate (9 )
respectively. Conclusion; Compound 5, 6, 8, 9 were isolated from Aconitum carmichaeli for the first time.
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B TR EEL) A T R R o 20 H . BORLEY
15 kg, LA 5% Na,CO, Y231 , 3 %, & 45 5 I , =1k
W HAR RO 150 g R4 L 95% L
U8 1 CBEEEL 500 g, 3T 10% LB AN ER
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3 HEHMETE
&1 HEmAK(HEE), mp 204 ~206 C,

Drgendorff Jz L 5 FH 4., ESI-MS: m/z 632 [ M +
H]*,'H-NMR ( CDCl,,600 MHz)§: 1.38(3H,s,8-
OCOCH,),2.34 (3H,s,N-CH,),3.74,3.30,3.28,
3.16(4 x3H,s, %} 1,6,16, 18-0CH, ), 3. 08
(1H,dd,J =6.3 Hz,9.6 Hz,H-1),3.55(1H,d,J =
9.1 Hz,H-18a) ,3.64 (1H,d,J =9.1 Hz, H-18b) ,
4.03(1H,brd,J =6.6 Hz,H-6a) ,4.46(1H,dd,J =
5.0 Hz,2.9 Hz,H-158) ,4.87(1H,d,J =5.0 Hz, H-
14),7.44 ~8.03 (5H, m, H-Ar) ;" C-NMR ( CDCl, ,
150 MHz) $:83.2(C-1),35.8(C-2),71.2(C-3),
43.5(C-4),46.6 (C-5),82.4(C-6),44.2(C-7),
91.9(C-8),43.7(C9),40.8(C-10),49.9(C-11),
34.1(C-12),74.0(C-13),78.9 (C-14),78.9 ( C-
15),90.0(C-16),62.2(C-17),76.4 (C-18) ,49. 4
(C-19),56.4(1-0CH, ) ,57.9 (6-OCH,) ,61.1(16-
OCH,),59.1(18-OCH, ) ,42.4 (N-CH, ), 172.4 (8-
0-C0)21.4(CO-CH, ) ,166.1(14-0-CO) ,129.8(C-
1'),129.6(C-2",6")128.7(C-3",5"),133.3(C4"),
Db g4 5 Sck [6-7] 4t i 19 36 ¥ 13k wi
(mesaconitine ) § 3 — 2, MUK b & W EV 15

G2 AR (LE) ,mp 179 ~181 C,
Drgendorff Jz [ & FH ., ESI-MS: m/z 616 [ M +
H]*,'H-NMR (CDCl,,600 MHz)§:1.37 (3H, s, 8-
0COCH,),2.34 (3H,s,N-CH,),3.73,3.28,3.27,
3.16(4 x3H,s, %% 1,6,16,18-0CH,) ,3. 11 (1H,
d,J =8.4 Hz,H-18a),3.62(1H,d,J =8.4 Hz, H-
18b),3.33(1H,br d,J =5.2 Hz,H-16) ,4.46 (1H,
dd,J=5.2 Hz,2.9 Hz,H-15) ,4.88(1H,d,J=5.0
Hz,H-14),7.44 ~ 8.04 (5H, m, H-Ar) ;" C-NMR
(CDCl,,150 MHz) 5:85.1(C-1),26.4(C-2),34.9
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(C-3),39.3(C-4),48.2(C-5),83.2(C-6) ,44.6(C-
7),92.0(C-8),43.9(C-9),41.1(C-10),49.9 (C-
11),36.3(C-12),74.1(C-13),78.8(C-14),78.9
(C-15),90.1(C-16),62.2(C-17),80.2(C-18),
56.0(C-19),56.6(1-0CH,),58.0(6-0CH,) ,60. 1
(16-OCH;) ,59. 1 (18-0OCH,) ,42.6 (N-CH,) ,172.4
(8-0-CO),21.4(CO-CH,) 166.1(14-0-CO) ,129.9
(C-1"),129.6(C-2",6"),128.6(C-3",5") ,133.2(C-
4") o DL BB 5 SOk [6-7 ] #1819 i i 2 Sk B
(hypaconitine ) 245 — 35, B % @ AL & Y 0 g0 S

a3 HEsd (E) ,mp 186 ~ 188 C
Drgendorff Jz [ & FH ., ESI-MS: m/z 358 [ M +
H]*,'H-NMR (CDCl,,600 MHz)§:0.77 (3H, s, H-
18),1.08(3H,t,/ =6.8 Hz,NCH,CH,),1.46 (1H,
dd,J =12.4 Hz,3.8 Hz,H-148) ,1.61 (1H,dt, ] =
13.4 Hz,3.1 Hz,H-38),2.08 (1H,d,J = 12.4 Hz,
H-14a) ,2.35(1H,dd,J =17.3 Hz,7. 1 Hz,H-11B8) ,
2.51 ~2.57(2H,m,NCH,CH,) ,3.09(1H,d,J=3.7
Hz,H-13),3.33 (1H,dd,J =11.5 Hz,17.3 Hz, H-
1la),3.46 (1H,br s,H-20),3.84(1H,dd,J =9.5
Hz,6.7 Hz,H-1),4.35(1H,d,J =6.6 Hz,H-15),
5.20,5.29 (2 x 1H,17-CH,) ;" C-NMR ( CDCl,, 150
MHz)§:70.1(C-1),31.5(C-2),32.1(C-3),34. 1
(C-4),49.1(C-5),23.0(C-6) ,43.5(C-7),50.0(C-
8),35.3(C-9),52.4(C-10),37.3(C-11),209.9(C-
12),53.8(C-13),38.1(C-14),77.0(C-15),151.0
(C-16),111.4(C-17),26.0(C-18),57.4(C-19),
66.0(C-20),51.0(C-21),13.5(C-22), VI I %k ¥
5 3CHR[8 ] 4z 18 1 AR 2R R ('songorine ) B 45 — ., #i
KEZEMEMARRR

G4 AEsFNER) ,mp 185 ~187 C,
Drgendorff Jz I 2 FH P, ESI-MS: m/z 356 [ M +
H] " ,'H-NMR(CDCI,,600 MHz)§:0.85(3H,s, 18-
CH,),1.03 (3H,t,J =7.2 Hz, NCH,CH,),2.13
(1H,dd,J =16.3 Hz,7. 1 Hz,H-118),2.36(1H,dd,
J=16.3 Hz,12.6 Hz,H-11a),2.72,2. 68 (2H,2dq,
J=14.0 Hz,7.2 Hz, NCH,CH, ) ,2.85(1H,d,J =
1.1 Hz,H-20),3.15(1H,d,J =4.2 Hz,H-13),3.71
(1H,s, H-19),3.99 (1H,d, J = 5.4 Hz, H-1),
4.43 ~4.40(1H,m,H-15),5.20,5.31(2 x 1H,17-
CH,);"” C-NMR ( CDCl,, 150 MHz) §:67.7 (C-1),
24.3(C-2),29.7(C-3),37.8(C-4),45.9(C-5),
24.0(C-6),48.3(C-7),50.1(C-8),31.4(C9),

51.7(C-10),37.4(C-11),208.7(C-12),53.0(C-
13),31.2(C-14),76.9(C-15),149.6(C-16) ,111.9
(C-17),18.9(C-18),92.9(C-19),66.1 (C-20),
48.4(C-21),14.2(C-22) . LA E%ds 5 SCHk[8 ] 4z
I AY 25 SRR R (songoramine ) Kdls — 2, w4 € %
EW LA mRRA

EY S BARSS & (B ) ,mp 157 ~159 C,
Drgendorff Jz L & FH 4, ESI-MS: m/z 438 [ M +
H]*,'H-NMR(CDCIl,,600 MHz)§:1. 13 (3H,t,J =
6.9 Hz,N-CH,CH,),3.32,3.33,3.33(3 x3H,s, 5
W 6,16,18-0CH,) ;" C-NMR ( CDCI,, 150 MHz) §:
72.2(C-1),29.3(C-2),29.8(C-3),38.1(C4),
44.8(C-5),83.1(C-6),52.1(C-7),74.2(C-8),
48.2(C-9),40.3(C-10) ,49.5(C-11),29.4(C-12),
44.1(C-13),75.9(C-14),42.8 (C-15),81.9 ( C-
16),63.7(C-17),80.1(C-18),57.0(C-19),57.8
(6-0CH, ) ,56.3(16-0CH, ) ,59.1(18-0CH, ) ,48.2
(N-CH,CH,) ,13.0(N-CH,CH,) , DA I ¥4 5 3Cifik
[9 ]33 iy — k0 iE £ &K (bullatine B) B4is — 2, i %
ER G —BE LR

&Y 6 HEKAR(HNE),mp 165 ~167 C,
Drgendorff Jz [ & FH 4, ESI-MS: m/z 614 [ M +
H] " ,'H-NMR (600 MHz,CDCL,)§:1.06(3H,t,J =
7.1 Hz,N-CH,CH;),1.43(H,s,8-0COCH,),3.22
(1H,d,J=5.8 Hz,H-18a) ,3.66(1H,d,/=8.5 Hz,
H-18b) ,3.51,3.29,3.26,3.18(4 x3H,s,4r 5 1,6,
16, 18-O0CH, ), 5.04 (1H,t, J = 4.8 Hz, H-14),
7.42 ~8.04 (5H, m, H-Ar) ;" C-NMR ( CDCl,, 150
MHz)§:85.4(C-1),29.7(C-2),35.3(C-3),38.9
(C4),48.8(C-5),83.7(C-6) ,44.5(C-7),92.2(C-
8),45.1(C9),38.7(C-10),50.0(C-11) ,26.4(C-
12),44.5(C-13),76.3(C-14),75.5(C-15),89.3
(C-16),61.3(C-17),80.3(C-18),53.2(C-19),
56.1(1-0CH,),57.7 (6-0OCH,),58.0 (16-OCH,),
59.0 ( 18-OCH, ), 49.2 ( NCH,CH, ), 13.5
(NCH,CH, ), 172.3 (8-0-CO ), 21.5 ( CO-CH, ),
166.2(14-0-CO),130.1(C-1"),129.6 (C-2',6"),
128.5(C-3",5"),133.1(C4"), LI %5 ik
[10-11 J4RIE Y penduline B4l — 2, 4 E %L &
Y14 penduline

&Y T FEEREE S (B ) ,mp 138 ~139
°C ., Liebermann-Burchard Jz i [FH . 'H-NMR
(€DbCl,,600 MHz)68:3.51 ~3.58(1H,m,H-3),5. 35
(1H,d,J =3.6 Hz,H-6),0.68 (3H, s, 18-CH, ),

.03 .
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1.02(3H,s,19-CH,),0.92 (3H,d,J = 6.3 Hz,21-
CH,),0.83(3H,d,J =6.0 Hz,26-CH,) ,0.81 (3H,
d,J=7.0 Hz,27-CH,) ,0.84 (3H,t,J =5.5 Hz,29-
CH,) ;" C-NMR ( CDCl,, 150 MHz) §:37.3 (C-1),
31.7(C-2),71.8(C-3),42.3(C-4),140.7(C-5),
121.7(C-6),31.9(C-7),31.9(C-8),50.1(C9),
36.1(C-10),21.1(C-11),39.8(C-12),42.3 ( C-
13),56.8(C-14),24.3(C-15),28.2(C-16),56. 1
(C-17),11.9(C-18),19.4 (C-19),36.5(C-20),
18.8(C-21),34.0(C-22),26.1(C-23),45.8 (C-
24),29.2(C-25),19.8(C-26),19.0(C-27),23.1
(C-28,)12.0(C-29) . VI -%ds 5 3Clk [ 12 ] iR & /Y
B-4+ 1 B — B, W e iz B Yo B4 B

a8 HOKAKR(HE),mp 294 ~296 C,
Molish Jz )i & FA 14 .' H-NMR ( CDCl,, 600 MHz) §:
3.93~3.96(1H,m,H-3),2.43 ~2.47(1H, m, H-
4a),2.70 ~2.72(1H,m,H-3b) ,5.03(1H,d,J=7.7
Hz,H-6),0.64 (3H,s, 18-CH,),0.92 (3H, s, 19-
CH,),0.99(3H,d,J =6.0 Hz,21-CH,) ,0.88 (3H,
d,J=7.5 Hz,26-CH,) ,0.83(3H,d,J =7.0 Hz,27-
CH,),0.85(3H,t,J =7.2 Hz,29-CH,),5.38 (1H,
d,J=4.5 Hz,H-1") ,4.00 ~4.56 (- 7) ;" C-
NMR (CDCl,, 150 MHz)8:37.3(C-1),30.0(C-2),
77.9(C-3),39.1(C-4),140.7(C-5),121.7(C-6) ,
32.0(C-7),31.8(C-8),50.1(C-9),36.7(C-10),
21.1(C-11),39.7 (C-12),42.3(C-13),56.6 ( C-
14),24.3(C-15),28.3(C-16),56.0(C-17),11.8
(C-18),19.8(C-19),36.2(C-20),18.8(C-=21),
34.0(C-22),26.2(C-23),45.9(C-24),29.3 ( C-
25),19.2(C26),19.0(C-27),23.2(C-28),11.9
(C29),102.4(C-1"),75.1 (C-2"),78.4 (C-3"),
71.5(C-4"),78.3(C-5"),62.6(C-6"), VI ¥t
SCHRC12 T B my s 8 b B 8l — 3%, o e iz b &
YR E M.

EW9 BEKMAK(HE), mp 63 ~65 C,
'"H-NMR (CDCl,,600 MHz)§:4.21 (1H,dd,J =4.3
Hz,11.7 Hz,H-la) ,4.12(1H,dd,J =4.3 Hz,11.7
Hz,H-1b) ,3.92 ~3.96 (1H, m, H-2),2.75 (1H, br
s,0H),3.68(1H,dd,J =4.3 Hz,11.2 Hz,H-3a) ,
3.62(1H,dd,J=5.7 Hz,11.2 Hz,H-3b) ,2.36(2H,
t,J=7.7 Hz,H-2") ,1.27(24H) ,1.61 ~1.65(2H,
m,H-15") ,0. 88 (3H,t,/ =6.8 Hz,H-16") ;" C-NMR
(CDCI,,150 MHz) §:65.2(C-1),70.3(C-2),63.3

.94 .

(C3),174.4 (C-1'),34.2 (C2"),31.9 (C3"),
29.7 ~29.1(C4" ~ C-13"),24.9(C-14") ,22.7(C-
15") ,14.1(C-16") . Dh - %dis 5 S0k [ 13 ] e 3& iy 1p
P R Vb R s — 3, WS e A B W o AR
1R H I T o
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