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Alkaloids from the Tuber of Aconitum chiisanense

Moo Taek Lee, Hwan Kil Sung®*, Wan Kyunn Whang and Il Hyuk Kim®
College of Pharmacy , Chung-Ang University, Seoul 156-756, Korea
*Kyung-Nam Institute for Crude Drugs

Abstract—Tuber of Aconitum chiisanense(Ranunculaceae) a specific medicinal plant in Korea. which is
known to have the activity to recover reduced metabolism of feeble patients and has been used to
symptoms such as pain, paralysis, atonia and coldness of extremities. etc. were studied. The powd-
ered tubers of the plant were extracted with 10% EtOH 3 times and the combined extract was dis-
solved in 1IN HCl solution and washed with ethyl acetate. The aqueous layer was basified with solid Na
#£0; and extracted with CHCL to obtain an alkaloidal fraction. The alkaloidal fraction was subjected to
column chromatography using silica gel, alumina and Sephdex LH 20, etc. From the alkaloidal fraction,
five diterpene alkaloids, mesaconitine, aconitine, hypaconitine, 8-O-ethyl 14-benzoylmesaconine and
talatizamine, were isolated and identified on the basis of their physico-chemical properties and spec-
troscopic evidences('H-, “"C-NMR, EI-MS, IR, 2D-NMR) respectively. Especially the Compound IV, 8-0-
ethyl 14-benzoylmesaconine, was assumed to be an artifact resulting from mesaconitine during ex-
traction procedures. The contents of mesaconitine, aconitine and hypaconitine in the mother tuber of
this plant were 0.300%, 0.024%, and 0.068%. And that of the attached tuber(new one) of this plant were

0.336%. 0.034% and 0.240% respectively.

Keywords [_| Aconitum chiisanense, Ranunculaceae, tuber, mesaconitine, aconitine, hypaconitine, 8-O-

ethyl 14-benzoylmesaconine, talatizamine.
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19651 Chen 52 Aconitum carmichaeli 25 € aco-
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nitine, hypaconitine, mesaconitine -2 F4%& &

gl 21 395 1966 Iwasa S& Aconitum car-
michaeli2 5-E] hypaconitine, aconitine. mesacon-
itine ¥ carmichaeline<”, 1981'd Takayama $&
Aconitum 42 2%€ 15-0-hydroxyneoline ¥ 15~
B-hydroxyneolineS #a ®wsbich"” 1982 Ki-
tagawa 52 St Aconiti TuberZ%-E lipo-al-
kaloidsZ", Konno $& Aconitum carmichaeli= -]
monoacetyltalati-

isotalatizidine, karacoline,

zamine, senbusine A, senbusine B, senbusine C %
27 Pelletier 52 aconitine, hypaconitine,
mesaconitine, neoline, songorine ¥ fuzilineZ™,
198341 Hikino 5 aconitine. mesaconitine, hy-
paconitine, senbusine C, neoline, ignavine, hok-
busine A 2 hokbusine BS-& Aconitum carmichaelio)

A #2l Baslgeh
w8 19849 Kitagawa 52 5§ FAIZHE
aconitine, hypaconitine, mesaconitine, talatiza-
mine, 14-acetyltalatizamine, isotalatizamine, ka-
rakoline, neoline, lipoaconitine, lipohypaconitine,
lipomesaconitine @ lipodeoxyaconitines-¢] A% &
< 28 2usant® 1976d Kosuges A. japon-
icum © 2 %-E] higenamine, yokonosideE™®, 1979
Sakai T2 isotalatizidine, condelphine, 1l-ace-
tylisohypognavine, diacetylisohypognavine, 14-a-
— o 17

cetyltalatizamine, takaosamine, takaonine =
19823 Takayama 5< © 24 neoline, 15-a-hy-

=

droxyneoline, 15-B-hydroxyneoline 55 A. japon-
icumZ5-¢] 2] 58t
3 198243 Sakai 52 A. sanyonense ZH-E] hy-

. . - 0
pognavine, sanyonamineg ¥ ®3atgn” ¥,

1989 Takayama %< isotalatizidine, tala-
tizamine, 14-O-acetyltalatizamine, condelphine,

sanyonamine, 10-hydroxyisotalatizidine, 10-hy-

droxytalatizamine, sanyonamine, N-methyl-
laurotetanine, isoboldine $-&%, &3+ 199210l
A. sanyonense var. tonenseZFE| 10-hydroxy-

isotalatizidine, 10-hydroxytalatizamine, 1-O-a-
1,15-di-O-acetylhyp-ognavi-
ne, hanamiyama base & %8 ®1 sgch™
19773 Pelletier 5°| A. miyabei2 FE sa-
chaconitine, isodelphinine5<®, 1978+ Sakai &

cetylhypognavine,

& A. gigas25-E lycaconitine, atisine, lycoctoni-
ne, gigatonines-$ %] B watyct?

19823 Takayama 5& A. yesoenseZHE| 1-a-
cetylluciculine, 14-acetylneoline, pyrochasmanine,
ezochasmaconitine, anisoezochasmaconitine, ezo-
chasmanine, glaucine 2%, 1990 Yue5o| A
kongboense25-¥] kongboenine, chasmaconitine,
talatizamine&™, 1993 Yues©] A. kongboense Z5-
B pyrochasmaconitine, pyrocrassicauline A, 14~
benzoyltalatizamine 5-& ¥& ®i sct” ot
19921 Sayed 5& A. septentrionale22E] acosep-
ticine, 4-anthranoyllapaconidine, acoseptridinine,
14-O-methyl-
foresticine, 6-demethyldelphatine 5%, 19943
Hanuman %<& A. ferox2%E 14-O-acety-
lsenbusine A, vakognavine, aconines-< %2 ¥
a1oich” §8 1984\ Pelletier 5-& R34 A na-
pellusZ. %E] aconitine, neoline, napelline, neo-

acoseptridine, acoseptrinine,

pelline, mesaconitine, benzoylaconine, hy-
paconitine$-g £ B natgct®
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NMR 59 7|7] #4474& E38+ mesaconitine.

aconitine, hypaconitine, 8-O-ethy-14-benzoyl-
mesaconine ¥ talatizamine® 2 z}z} &l FAs}
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w3 Agjupge) Pl 208 ¥ A2ow ¢
et HPLCE A8k H&e A3, 2h2be] g
mesaconitine®] 2ol 0.300%. 2ol 0.336%
22 0.024%. 2ol 0.034%
ZF2ol]

©]2.1, aconitine<
0)9io 1 hypanonitine® 2ol 0.068%.
0.240% 5ol U+ Bt
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5 FollM g2 B4 B XeulE Aconifum chi-

isanenseS 199341 8Y A g]Atell A Afz]ated 4B

AHE AR & 7 2AS S8 T 22U s Alg
SUT AT AnE 19943 89 T2 Aol A AU

o FAS Y g et ALgstdct AREE 717]
2E MP. %7712 Mettler FP-90 (Switzer-
land)& 12]1 IR spectrophotometer®+ Bruker
IFS 48(Germany)& AHgst¥lal 3 UV spec-
trophotometer¥ Beckman DU-68 spectropho-
tometer(Germany) & AH&3stdch. &# 'H-NMR.
“C-NMR spectrometeri= Bruker AM-200. 200
MHz (Germany)E 18]z GC-EI Mass spec-
trometer2% GC-MS/MS. Finnigan TSQ 700 (U.
S.ADE AHE3ldYh. 7JEF £47])7]2% Polarime-
terZ Jasco DIP-370 Digital Polarimeter (Japan)
E HPLCZ:E Waters 4868 18]n 948471712
= Control equipment Co. 240-XA (U.S.A)E AH%-
5= 8

=@ U UAS0(E B ME -~ st FAF
A5 1,200 g2 Scheme 13 o] 90% EtOH 51&
33] W3 FzZele] FFHE 40° oSl A A=}
of 912 EtOH #&E8 240 g2 3% grH=g 500
m/ol d&E ¥ ethyl acetate(500 mIx33) 2 £3¥
gt oAl %4 Na,CO,2 pH 72 33 ¥ 5%

Aconitum chiisanense(Dried tuber, 1, 200 g)

Extracted with 90% EtOH
Concentrated in vacuo

EtOH Extract (24 g)

Dissolved in IN-HCI solution
Washed with ethyl acetate

—
H,O layer

Extracted with CHCI,

I
EtOAc layer

Basified with solid Na,CO;

[
alkaloidal Fraction(9 g)

H;O layer
silicagel column chromatography
solvent | toluene-ethylacetate-diethylamine(8:1:1)
f ] I |
Fr. 1 Fr. 2 Fr. 3 F 4
I silica gel, silica gel,
Compound I alumina column c.c
(150 mg) column c.c

1

Compound 1
(300 mg)

Compound II Compound IV Compound V
(60 mg)

(350 mg) (26 mg)

Scheme I — Extraction and isolation of alkaloids from the tuber Aconitum chiisanense.

Vol. 41. No. 2, 1997



164 olRH - 4B - BAF - 1YY

)

FA8 fu ol B AW Fele] dURo|E £8 9gg
A} dHZol= FHE toluene-ethylacetate-
diethylamine(8:1:1) & A&l 235l TLCE Al
3to] Dragendorff Aokt 4321 B719] spotE &3
oz, 2L ANEE AMEEle] silica gel column
chromatography & A%t & TLC patternoll &J&)
4719 fraction.© & Ly-ict

Compound I, II2| ER2| - A 29 EtOH #&
Scheme ol A2} Zof Hjslo] A& LAz oj= B
& silica gel column chromatography(3 ¢m ¢ x50

o
=3
3
=

cm. toluene ' ethylacetate © diethylamine=8:1:1)
Z AA3e)  fraction 1—fraction 4% IArh
Dragendorff A1¢foll %4¢) fraction 28 Xo}
Sephadex LH-20 column chromatography(3
cmd X80 cm, MeOH) & A AIEtd ¥-& subfraction
23-31%, t}A silica gel column chromatography (3
cmd x50 em, CHCl; : MeOH : NHOH=90:10:0.
5)E AArlsle AHAlR £, ol 7St FEF o
MeOH A AZAASt] mp 205~207°2) FAud 2
% Compound (300 mg)-& YA =3} fraction 22
subfraction 19-24& tHA] silica gel ¥ alumina
column chromatography(3 ¢cm ¢ X50 cm, CHCl;
MeOH : NH,OH=90:10:0.5)& 45 dxsl FA
g g, o|& 7Y T3t mp 198~200°9 F-AE
42} Compound 11(60 mg)& 242 At
Compound 12| Z|2ISEIN Mo - white needle
crystal, m.p. : 206~207°, Anal. caled. for CxHNOy,
D C:6274%, H:7.18%, N:222%, Found: C:
62.72%. H: 21%, N :224%, (0)F: + 20.83(c=
0.24, MeOH), IRvXBem ' 1 3505(0H), 1712(CO0),
1276 (COOCH,), 1116, 1098 (CO). 7l6(aromatic
ring), UV Amax nm(CH;CN) : 237.5, 273.0, EIMS
m/z 1 631IM"), 600(M-OCH,)", 572(M-OAc)”,
540(M-OCH;-HOAc)", 105(CH,CO)*, 'H-NMR
(CDCl;, 200MHz) : 1.38(3H, s, -OCOCH,y. 2.34
(3H, s, N-CHy), 3.17, 3.29, 3.30, 3.74(each 3H, s,
4X0QCH; : C¢#OCH;, C~OCHj; CigOCH; Cy
OCHa), 4.04 (1H. d. J=6.6Hz, C¢BH). 4.36(1H, d,
J=2.8Hz, C;s -OH), 4.47(1H, dd, J=2.8, 5.0Hz, C;
-BH). 4.88 (1H, d. J=4.9Hz, C14-PH), 7.48(2H, t,
J=T.0Hz A3’ 5~-H), 7.57(1H, t, J=7.2Hz, Ar4-

H), 8.04 (2H, dd. J=2.1, 7.0Hz, Ar-2’, 6-H), “C-
NMR (CDCls, 50MHz) : Table I

Compound 19| R2|HEN MA - white needle
crystal, m.p. : 198~200°, Anal. caled. for CyHy
NO,: C:63.24%. H :7.34%, N : 2.17%, Found:
C:63.25%, H:7.37%, N:219%. 8)F: +
14.545°(c=0.275. MeOH), IR vEBcm™: 3496
(OH), 1718 (COO), 1277(COOCH3y), 1115, 1096
(CO). 717(aromatic ring), UV Amax nm(CH,CN)
1 236.0, 273.0, MS m/z : 645(M"), 630(M-CH3)".
614(M-OCH,)", 570(M-CH;HOAc)®, 554((M-
OCH+HOAc)". 105(CeH:CO)". H-NMR(CDClL,,
200MHz) : 1.09 (3H, t. J=7.1Hz, -NCH,CHy.
1.38(3H. s, OCO- CHj), 3.16, 3.26, 3.29, 3.74
(each, 3H, s, 4X0OCHj;: Ce-OCH,;, C-OCH,, Ci
OCHS,;, C,¢OCHy), 4.03 (1H, d, J=6.3Hz, C¢BH),
4.39(1H, d. J=2.THz, C;sOH), 4.46(1H, dd, J=
2.7, 5.3Hz, Cis-BH), 4.87(1H, d. J=4.98Hz, Cis
BH), 7.43(2H, t, J=7.0Hz, Ar-3’, 5-H), 7.56(1H.,
t, J=7.2Hz, Ar4-H), 802 (2H, dd. J=7.0, 14
Hz, Ar2, 6-H), “C-NMR(CDCL, 50MHz):
Table I

Compound IM9| th2| - A|89¢] EtOH #ZE2<
Scheme Iellx¢} Zo] X2dted P& YAZol= Y
< silica gel column chromatography(3 cmé x50
cm, toluene : ethylacetate : diethylamine=8:1:1)
£ A8 fraction 1—fraction 42 4$)tt. Dragen-
dorff Alekel ¥Al ¢l fraction 1€ 2o} Sephadex
LH-20 column chromatography(3 cméx X80 cm,
MeOH)E AAIStd AL subfraction 29-345 t}A]
silica gel column chromatography(3 cmX50 cm,
CHCI; : MeOH : NH,OH=90:10:0.5)% I3l &
AHg o o]F AL 5F31 hexaneEtOAc(1:1)9]
EFEZ AFAL Ax, mp 195~198°¢] T4
2% Compound III{150 mg)-& JA}.

Compound D19 F2|&E1X] MAF - white needle
crystal, m.p. ' 195~198°, Anal. caled. for CyH,
NOy C:64.31%, H:7.37%., N :2.28%, Found.
C: 64.41%, H:17.33%. N : 2.32%, (0} : +22.4°(c
=(.38CHCIy) IR vEB cm™ : 3503(0H), 1725(CO0).
1279COOCH,), 1093(CO), 711 max(aromatic
ring), UV Amax nm(CH,CN) : 230.0,.273.0, MS

J. Pharm. Soc. Korea
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Table I— “C-NMR spectral data of compounds 1. II.
I IVand V

Com- Com- Com- Com- Com-
Carbon No. pound pound pound pound pound
I il 111 v

83.3 83.3 85.1 82.1 86.3
31.8 35.8 26.4 36.0 15.8
66.7 71.5 34.9 71.0 32.7
436 431 39.3 43.3 38.6
450 468 48.2 45.0 45.8
819 823 83.2 79.3 247
47 46 4.5 4.8 45.9
91.5 92.0 91.9 93.2 72.8
40 42 43.8 42.3 46.9
40.0 408 41.1 41.1 46.0
494 499 49.9 50.4 48.7
35.5 33.6 36.3 33.2 NG
744 76.7 74.1 74.6 37.6
78.5 71.0 78.8 7.9 75.5
79.0 78.9 78.9 79.3 38.4
914 899 90.1 93.2 82.2
61.6 61.1 62.2 63.0 62.9
71.7 74.0 80.2 76.2 79.4
489  49.0 56.0 49.7 53.2

G S W G S S g T Y
DO TP A DN O L PTD O N

N-CH; 426 426 423
N-CH,CH; 46.9 495
N-CH:CH; 13.3 12.6
O-CHsCH, 57.1
O-CH,CH, 15.1

1'OMe 55.6 55.9 56.5 56.1 56.2
6'OMe 58.3 58.0 579 58.5
16'OMe 61.4 61.0 60.9 62.0 56.4
18'OMe 58.4 59.1 59.0 59.0 59.4
Co-Ar

CcO 1656 166.1 166.1 166.1

1 129.8 1297 1288 1301
2 1294 1296 1296 1296
3 129.1 1286 1286 128.2
4 133.8 1333 1332 1328

COCHs 1719 1724 1724
CO-CHs 21.3 214 214

m/z : 615(M"), 584[M-OCH,)", 572(M-OAc)", 524
{((M-OCH+HOAc)*, 105(CH:CO)+, 'H-NMR
(CDCl;, 200MHz) : 1.38(3H, s. -OCOCHg), 2.39
(3H. s. N-CHy. 3.16(3H, s, -OCH,), 3.28(6H., s,
2X-OCH3), 3.74(3H, s, -OCH,), 3.98(1H, d, J=4.8
Hz, CeBH), 4.36(1H. d, J=2.7THz, C\s-OH), 4.47
(1H, dd. J=29, 5.2Hz, C-C;~BH), 4.89(1H. d, J=
4.8Hz, 14-BH), 7.48(2H. dd, J=17.0, 7.5Hz, Ar-3’,
5-H), 7.54(1H, t, J=7.7THz, Ar-4-H), 8.04(2H, d.
J=T7.0Hz. Ar-2’, 6-H), "C-NMR(CDCl;, 50MHz) :
Table I
Compound IV, V9| £3| - AJ59] EtOH F&&

Scheme [ 4{ 2} o] A2l A-e YPRo|E £

o
=
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£ silica gel column chromatography(3 em ¢ x50
cm. toluene-ethylacetate-diethylamine=8:1:1)&
A alato] fraction 1--fraction 48 %it}. Dragen-
dorff Aokl 9Adel fraction 3& 2o} Sephadex
LH-20 column chromatography(3cm ¢x80 cm,
MeOH)E #Aléted €2 subfraction 19-232 Al
silica gel column chromatography(3 cm x50 cm,
CHCl-MeOH-NH,OH=90:10:0.5)& AAstd A
A g olE AYFF3] mp 148~150°9] F4F
wAtel Compound IV(350 mg)E ¥ % frac-
tion 3¢ subfraction 29-35% thAl silica gel
column chromatography(3 cmx50cm, CHCl; -
MeOH-NH,0H=90:10:0.5)8 A3l AAE o
& olE AYEE3 mp 144~ 147°9] FAE LA e
compound V(26 mg) & Ztzt it

Compound IV} F2|2|&1N MAl - white needle
crystal, m.p. : 148~150°, Anal. calcd. for CaHy
NOy: C:64.16% H:7.67 % N:2.27 %, Found:
C:64.17%, H:7.70%, N:2.19%. (0)3F: +11.8°
(c=0.17, MeOH), IR vX¥ cm™ : 3420(0H), 1719
(COO0), 1098(C), 710(aromatic ring), UV Amax,
nm(CH,CN) : 241.0, 273.0, MS m/z: 617(M"),
602(M-CH,) ", 586{M-OCH,)"*, 554[(M-OCH;-CH;,
OHJ", 105(CeH:CO)", 'H-NMR(CDCl;, 200MHz) :
0.58(3H. t. J=6.8Hz, -OCH,CHj,). 2.45(3H, s. N-
CHa), 3.28(3H, s. -OCH,), 3.30(3H, s, -OCHj) 3.37
(8H, s, -OCH>), 3.81(3H, s, -OCH,), 4.09(1H, d, J
=5.8Hz, CePH), 4.56(1H, t. J=5.0Hz, CisBH),
4.83(1H, 'd, J=5.0Hz, 14-BH), 7.45(2H, t, J=
7.0Hz, Ar-3’, 5-H), 7.54(1H. dd, J=2.6, 7.2Hz,
Ar-4-H) 8.05(2H, dd, J=14, 7.0Hz, Ar-2’, 6-H),
“C-NMR (CDCl;, 50MHz) : Table I

Compound V| So|EEE MA - white needle
crystal, m.p. : 144~147°, Anal. caled. for CyuHg
NO;s;: C:6841% H :9.26% N : 3.33%, Found: C:
68.74%. H 941%. N:3.09%, (@] :-4.9(c=
0.08, MeOH). IR vXBem™ : 3428(0OH), 1095(CO)
em’, MS m/z:421(M*], 390(M-OCHj", 'H-
NMR(CDCl,, 200MHz) : 1.47(3H, t, J=6.3Hz,
-NCH,_CHy). 3.05.3.21(each 1H. s, CisHy). 3.30,
3.40, 3.49 (each, 3H, s, OCHy). 4.26(1H, t, J=4.8
Hz, Ci~BH). ®C-NMR(CDCl,;, 50MHz) : Table I
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“om R, R;
Compound1: -CHa O (Mesaconitine)
Compound li:  -CH;CH; OH (Aconitinc)

Compound [ CHa H  (Hypaconitine)

Corpound V: talatizamine

Fig. 1— Structure of Compounds I~IV from the tuber
of Aconitum chiisanense.

=@ B % X29| ePl=0|= HEk

A|22HO| XA - 573l BL3ir ] A gAY
FAE AU go} o719 1 mM d4HpH 3)2 713t
o g ¥ 3087 283 AEg g olRE 10¥
7t 4,000 rpm 22 JAEEFS] FB AL FHHTh
o] 2z& I o whEIl I A5AL nlg
MeOH, Water, 1mM HCIZ «xt8og Axg
SEP-PAK(C,5, Waters Co.)& $3AA alkaloidE
A AT olojA 1mM HCl 5ml, H,O 20mi,
15% MeOH 5mi&e2 M3¥3la, MeOH 8§mi=
alkaloid& &&AIA T dolx £&94E 40° o3l A
5% Ax NI acetonitrile 5mi ol {3 A
HPLC & ZA A&2 33t

FEHO| XA 9 BMZAH - AH EEF £ 7
HiEo 2 RE 2 Az ¥l A BEFS A
23] go} CH,CN 5 midll 838l HPLC & ¥&9
Aez 3t AlEgd H EFEY 20w in-
jectionsle] 81719} Z2Hq A At

471712 Waters 4862 73& 7|2 Waters 486

A

Tunable Absorbance Detector(UV 250 nm)& 1]
I Column®&%* Bondapak™ C; (3.9%300 mm
column)E AHS3IAE ol¥¥eZE HO: THF:
CH:CN : Citric acid (80:15:5:1)-& AH8-8}T}

< U nt s

Seuiel B4 FEAE shte| x2jitel xpAst
= AeulE Aconitum chiisanense®] AHEE 90%
EtOHZ F&3} EtOH I8 AZxdle] A w
g BYsle] dPZoln YL A1, o F silica gel
column chromatography® AAl8led fraction 1—
52 UF e 1 fraction 18 Sephadex LH-20
column chromatographyg 2A15 Compound
18 galslda, fraction 22 silica gel ¥ alumina
column chromatography 3t Compound I ¥ [I&
At e]elA] fraction 38 Sephadex LH-20 ¥ sil-
ica gel column chromatography 3l Compound
v ¥ VE gl

T3 APupEe] 72l AExE B A2o
2 FR3lo FHE gzl s HES A
mesaconitine, hypaconitine, aconitine %33}
w2 AFE 5 Yo 2 Z42he) =2 mesacon-
itineol =Zo| 0.300%. A2l 0.336% olAx,
aconitine =29 0.024%, A=l 0.034% ol
™ hypanonitine 2o 0.068%, 22l 0.240%
s S o 7 AT

ol4e] B3 29 aconitum YZZo| =9 A
A7 9ty oz gt A2 aconitum YTZ
o]l=7} Wol FHEHASE Y%, GOz B} AL
Al Za17} =elek Arg €t

Compound I - Compound [ Dragendorff A}2f
o] AL JER e UV 237.5, 273.0 nmol| A 7%
# F5E Jehiaz. IReIA  3505(0H), 1712
(C0O0), 1276(COOCH3), 1116 ¥ 1098 (CO), 716
(aromatic ring)em™ & YER L}

Ha L MSEH AARRY o] ARPEL CyuH,
NOu9 BA44& 7K e, EIFMSIM m/z
631914 molecular ion peakE e RAL, molec-
ular ion peakE%-E 31 mass unit’} €5} (m/
z 600) base peakZ YE}ld AL Cyyditerpenocid al-
kaloid®] C;2] methoxyl groupg 38 4 UYL
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Alubs FAH9 dvtRol= 167

m/z 572(M-0OAc)”, 540((M-OCHs+HOAc) "¢} pe-
ak E& C-8 91X19 -OAcq EAE AlAIE) F224
aconitine type®] 54 4<l fragmentation pattern<
HAFHG

'H-NMR spectrumelA 170¢] acetyl group(3H.,
singlet, 61.38 ppm). N-methyl group(3H, sin-
glet, 82.34ppm), 47§19} aliphatic methoxyl
group(3H x4, singlets, 83.17, 3.29. 3.30, 3.74
ppm)€ YERND, 84.04 ppme] signal(Csp-H.
1H, d, J=6.6Hz) methoxyl 717} A& ¥4
protond& JERAEE =3 84.88 ppmel signal
(1H, d, J=49Hz, 14-B-H) aromatic ester
groupell A€ @9 $£42 FAH0] C-fHE 2
A3t ™ 87.40 ppm~88.10 ppmelA  benzoyl
groups] aromatic proton® ‘lERAJTE. 81.38
ppm °2 XA shift¥ acetate singlet2 C-14
benzoate-C-8 $1#1oll acetyl”|7} A%tE Ao F34
H{uch?

14-BH2 doublet signale C-9 £+ C-1301 374
9] hydroxyl groupel JtHe A& YERR, 16-0-
Methyl®] signate] A2F3(83.74 ppm) 2.2 shift €
A2 C-13-OHS AY A Fgfol} <ghAojrt. ufbhA]
hydroxyl group ©] C-134] dg9oIUES & 5 &
el

BC-NMReIM g4 33708 Jehiley 4749
methoxyl 71, acetate, N-CHj;. benzoated] ©4AE
A9l FATAE 197012 aconitum & AEoA
2w 1 HE Cgditerpenoide alkaloid Y& & &
AAT. 874.4 ppmold vERE C-139) PC-NMR
signal® C-13 9x]9) hydroxyl group®l 2= A&
& AARLRL, ©]AL 'H-NMR spectrumollA] H-14
7} doublet signalelzhs Aoz =gt ™ §71.7
ppmoll Al Uehd C-189) “C-NMR signal £ o] &
2] methoxyl groupel 2% ilE-& eI}

FHAdA £2]¥ Csditerpenocide alkaloid 72
257}t Cy A B-OCH; groupS Avja glow,
Cyis 919l -OH 717} g9 Cs9) cheminal shifte
879.5~884.5 ppmoll A VEREA2E, Cis-OHSI 7%l
= 889.5~893.0 ppm A YERIER Cyoll -OHZ]
7h EA%HE & ¢ JAL, £ Cis-OHZ B-form<!
7459l Cis9 chemical shift7} 866~ 869 ppme]| 12
2o A el a-form?l A$olE 10 ppm A
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T A% shitdl 22 & SES Ca-OHE A%
Eo] A& o 4 AT

Ce~OCH; group2 BAZRE b 4R} ARl
Uehd o2 Mol a-AEE dta qom, ol
aconitine type2] dwt4gl i) Cyqa-OCH,9 %
A8t 3, C,9) -OCHz= 883.3 ppmoliA] YieElt
Ao 2 Ho} C-a-OCH; 9& AAE + AUt

3 &) A FA]Y EX FF7 AH g@hol
AFE v|x A Hof, 3H kol A7) 7 ¢le A foll
Hjale] 3 ElAE a-effectol] QallA], 2¥ @i B-
effectel] 2Jato] AxFO R o] FtT, 199 it v
effectoll J3te] =13} shift F-& &2l3te o] 33¢E
& Cy0-OHE 2= AL ¢ 5 U, =3 18H &
A% 3W $X9) -OHS Y2 1AF2 2 shifts
s & 5 AU

o} 4] spectral data®t *C-NMR assignment ¥
FEEE3le] BlnE %3t Compound & mesacon-
itine°. 2 AR,

Compound II - Compound 115 Dragendorff Al
efol kA e o™ UV 236.0. 273.0 nmoil A
73 42 Ve, IR spectrumollAl 3496
(OH), 1718(C0O0). 1277(COOCHy), 1115 ¥ 1096
(CO). 717(aromatic ring)em "ol A 78t EFHE
ERfQlch 94 2 MSE4ANZRE o] 83352 C
wHeNO e Ex14g 7FA 31 glos, EI-MSolAe=
m/z 645914 molecular ion peak® YERIR R, m/
z 630914 CH,717} Eoix vzt (M'-CHy)7F UEbst
2™, molecular ion peak2+E| 31 mass unit7} ©|
gEo] (m/z 614) base peak® Uehd AL Cydi-
terpenoide alkaloid®} C,2] methoxyl group2 3%
4 AAL m/z 570(M-CHyHOAc)", 554(M~
OCHzHOAc) " 9] peak €2 C-8 $1x]2] -OAc o] &
ANE AAbe] £o2M aconitine typed] 33
fragmentation pattern & HoiF¢ch ™

'H-NMR spectrum®ll*] -NCH,CH; group(3H,
triplet, J=7.1Hz, 061.09 ppm), 170 acetyl
group(3H, singlet, 81.38 ppm), 4l7}¢] aliphatic
methoxyl group(3HX4, singlets, §3.16, 3.26,
3.29, 3.74)& YR, 84.03 ppme] signal(Ce
B-H, 1H, d, J=6.3Hz)< methoxyl 717} 2% &
49 protonds YERAUTE EF §4.87 ppmo]
signal(1H, d, J=5.0Hz, 14-BH)<2 aromatic ester




168 ol FEl - e - gt - AUH

group®l 2% ©49 =422 A= C ~pHE F
4atdi” 87.40 ppm~88.10 ppmolA  benzoy!
group®| aromatic proton& JER|RICE 5 §1.38
ppm .2 12 shift # acetate singlet C-14 o
AZAE benzoylZlol " elF AHEATZA C-89 ol
acetyl”]7} Agel o2 2=t ™

gHH 14-BHS) doublet signal2 C-9 £ C-139)
3719] hydroxyl groupe] vk AL ez, 16-
O-Methyl®l signalel *x-%(83.74 ppm) &2
shift ¥ AL C,-OHe] HF A Gzl 7Aoot}
wikA] hydroxyl group ©] C-13¢) AgslolgleS &
T YA

C-NMRellA g4+ 34708 Jehigien 4719
methoxyl 71, acetate, N-CH,CH;, benzoated] &
2 AN FHeAE 19742 aconitum £ A&
o4 EalE 1 5= Cyditerpenocide alkaloid 9
o 4 Ut 2@ln B76.7 ppmol A VERG C-13¢9]
PC-NMR signal& C-13 ¢}l hydroxyl group®l
ALHRAEE AAEER, o] A& 'H-NMR spectrum
oA H-14 7} doublet signal(J=5.0Hz)olzt= Ao
2 94FEch™ §74.0 ppmolM Uehd C-189) PC-
NMR signal %3 o] g9l methoxyl groupe] A%t
Holl&-g < & A

Ao A #el¥ Cyediterpenocide alkaloid:s A<
257} C 914 B-OCH; groups AYlzm glod,
Cys 91X -OH 717} 9128 (68 chemical shifts
879.5~884.5 ppmoll Al YERAIRE C\i-OHSI 7ol
= 689.5~893.0 ppm oA WER}EZ | Coll -OHYI
7F EAFE &+ AN, £F Ci5-OHZF o-form<!
7%l Cis9 chemical shift7} 866~ 869 ppme]
A7 ol A Yehx et B-formel 9ol 10 ppm &
= A& shitH 22 2 2L Cy-a-OHZ 2F
ol 3ge &4 YUt®

C¢OCH; group< 823 sk 4-$-REth A A7
Vet 102 Hotl o-dES 3ka 9o, o] acon-
itine type2] Ad¥t¥el el Coo-OCH9F & U]
stz 9%, 9] o-OCHz= 883.3 ppmollA] Vet
A0 2B}t Cra-OCH; ¢& A E 5= JUAch™

3 gAhe] A FAY EX 771 A g
AEE P A A FHof, 3 ghiol $4717F (& Aol
H)ate] 3 BhaiE o-effectell 9J3iA, 29 &4 B-
effectol] &&te] Axpgoz olgsla, 199 it v

e o

¢

effectell 93] 2213 shift B2 #A21sle o) 33HE
2 Cyo-OHE 2= 28 ¢ 5 Az, =3t 189 &
&5 3 A9 -OHY] 9oz nAF0 2 shiftsl

& %+ YA

o149 spectral data®t “C-NMR assigiment 2
BEER HuE 539 Compound IIE acon-
itine2 2 FA 3t}

Compound III - Compound II[2 Dragendorff
Alekol] FAd-S JERNSed, UV 230.0, 273.0 nmell
A 7 FFE JeElida, IRAAM 3503(0OH),
1725(C0O0), 1279(COOCH,), 1093(C0O), 711(aro~-
matic ring)em & YER{QIT

H4 9 MSEMANZRE o] 3E-LE CugHNOyp
o] EAAE 7HA AL glen, EI-MSHIAE m/z 61500
A1 molecular ion peakZ YERNRIZ, molecular ion
peakZHE] 31 mass unit7} 2etEo] (n/z 584)
base peakE UEFA AL Cgditerpenoide alkaloid2]
Ci®l methoxyl groups FHI + UYL m/z
555(M-AcOH] ", 524((M-OCH;HOAc) "9 peak &
2 C-8 A9 -OAce EAE AAlel 224 acon-
itine type®] £4%<l fragmentation patterns H.
FH.?

'H-NMR spectrumellAl 17#9] acetyl group(3H,
singlet, 61.38 ppm), N-methyl group(3H, singlet,
82.39 ppm), 749 aliphatic methoxyl group(3Hx
4, singlets; 63.16, 3.28 X2, 3.74)-& YERIA 1L, §3.98
ppm¥ signal(CeBH, 1H, d, J=4.8Hz)2
methoxyl 717+ 2%¥ 49 proton¥-& VER)ATE.
T3 84.89 ppm9 signal(1H, d, J=4.8Hz, 14-BH)
2 aromatic ester group®l A3 ¥iol $42 Cy
BHEZ ZAAsIA1™ & 7.40ppm~d 8.10 ppmolA
benzoyl group® aromatic protong YeERATE A
8 1.38 ppme 2 1A% shift € acetate singlet2 C-
14 benzyl7]ell <& Ao E o}l 23 Ao 2A C-8HA]
o acetyl”)7} 2%8 Ao FHHUL?

14-BHS) doublet signal(J=4.8Hz)< C-9 &%
C-139] @709] hydroxyl groupe] lthe AL vehl
3, 8 374ppmeE 7 AHACAM UERG me-
thoxyl group2 C-13-OH¢] A8 A Q1 gkl <gh A
2.2 hydroxyl group ¢] C-13°] Z@H&S ¢
S i \=

BC-NMRHIA €44 33718 vehiiglont 47)¢]
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ek 779} dtols 169

methoxyl 71, acetate, N-CH;, benzoated &ag
AAstH FAekrE 19702 aconitum & A BN
el H3= Ce-diterpenoide ¥& & & Ut}
874.1 ppmol A Yehd C-13¢] “C-NMR signal&
C-13 $1&oll hydroxyl groupe] 2= A& £
F AL, o]H4L 'H-NMR spectrumell A H-14p7}+
doublet signal(J=4.8Hz)olah= Ao 2 Zdch ™
880.2 ppm oA Ueld C-189] “C-NMR signal %
3} o] 4ol methoxyl groupe] 2% o1&2 Vet
ek

HAoA E2l¥ Cyditerpenoide alkaloidi A<
257} Ci 9319 B-OCH, groupe AYm glon,
Cis 929 -OH 717} 9129 C,s® cheminal shift:=
79.5~84.5 ppmell Al JeR AR Ci5-OH 790l =
89.5~93.0 ppm oA YERYZZ Ciol -OHZI7} &
S & F AN, EE Ci-OH7} B-forme] 73l
= C;52 chemical shift7} 66~69 ppme] Aol A
ERFAITE aformgl A$-olE 10ppm = MAF
shiftfln2 & 338 Cp-a-OHZE ZAFHo &
< 5 YUt®

C-7¢} chemical shift7} 44.5 ppmoiA veEh}= A
©F wo} aconitine type?l diterpencid®A C-79]
ARl 2hAa7F AFSHA 1 US-E o Y C-
62 C4OCH; group2 pA%E sl 220 AR
(683.2 ppm)oll vERt Ao 2 Hol a-AjE 33 QY
o1 o] aconitine type®] ¥ HE<l Coo-
OCH% & dxsta 9u*, C,9 -OCH;= 83.3
ppmoll A et Ao 2 "ol C-a-OCH,; 9& A
F AUk ®

o] Are] spectral data ¢ “C-NMR assignment %
FEETY] HZE T8l Compound 1€ hy-
paconitine©. 2 £},

Compound 1V - Compound IV Dragendortff
Aokl FAS Yehi e, UV 241.0, 273.0 nmol
A A3 F9E JERISiz. IRAIA 3420(0H),
1719(CO0), 1098 (CO), 710(aromatic ring)em 'l
A &g FrdE JeRATH

A4 9 MSENAAZRE o] 3HELS CxHaNOy,
o} BapA g A1 gloew EI-MSAIAME m/z 6179
] molecular ion peakE YERNRAI, molecular
ion peakZ%¥ 31 mass unit7} ©18= ] (m/z 586)
base peak® YEMA AL Cditerpencide al-
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kaloid ¢l C,¢ methoxyl group2 F4% 5 AL
m/z 602(M-CHa) ", 572({(M-OCH,CH,] "¢ peaki=
ethyl groupe] A%s o} A4S woFAr} ™

'H-NMR spectrum®] pattern< mesaconitine?}
719 543t 2t mesaconitineoA] #EEAH 8§
1.38 ppm®] CH;CO-7F #&=A Fetial mabi
shift & CH; 717} sht Z718}a DEPT spectrumel]
Al A shift®l CHy7b #Hare & &1 & = Uz,
methyl group(3H, 80.58 ppm). N-
methyl group(3H, singlet, 82.45 ppm). W72 ali-
phatic methoxyl group(3Hx4, singlets. 83.28,
3.30. 3.37, 3.81)& uEhAU, 64.09 ppme]
signal(C6-BH. 1H. d, J=5.8Hz)2 methoxyl 717}
AYE €29 protonYdS YERAAT 7 6483
ppm9 signal(1H. 4, J=5.0Hz, 14-BH)< aro-
matic ester groupd] Z2EE ©Ae FAEA FAH
o] C, BHZ AA3A1" §7.40 ppm~ 38.10 ppmol]
A] benzoyl group?| aromatic protong WERHATE
&£ 14-8-He] doublet signal> C-9 == C-13¢] 37l
9] hydroxyl groupe] AtHes A& YeRla, 16-0-
methyl®) signale] A&}3(83.79 ppm) 2.2 shift &
AL C-13-OHe| AP A< g3kl 2]k Rolar. 53.81
ppml 2 A HAPelM vEeRd 16-O-methyl9
signal®- C;;-OH2| AE Al Jgol] 2)3t Ao 2 hy-
droxyl groupe| 2¢=] g1&-& ¢ 5 Uyt®

“C-NMR spectrum& 3% A3 33709 car-
bon peak”} #&= % 2w DEPT spectrumol+] 671
¢} C, 1674} CH, 5749} CH,, 6712} CH:ZE 838 &
A3, 4709 methoxyl 71, N-CH;, O-CH,CHs,.
benzoate®] ©AE Astd IFIHYLE 1942
aconitum & ABoM BBy HE Cgditer-
penoide ¥& & + YUtk 7+ 49 chemical
shift¥ mesaconitine} mesaconitine®] C-8¢] $13]
ol ~-OCH;°] A& ] 21+ hokbusine A % C-89] $
2ol O-CHMe7t A& 9= Kongboenine?l
spectrum$ B udte] ARSI} 8§74.6 ppmellA U
Ehd C-139) “C-NMR signal& C-13 $1X]¢l hy-
droxyl groupe] 2¥=USE AAMLL, o]RAL 'H-
NMR spectrumoiiAl H-14B7} doublet signale|2}=
Aoz YFEh” §76.2 ppmolA vERd C-189]
BC-NMR signal %% o| &40l methoxyl groupel
Ag= oA e

singlet,




170 ol¥H - Agd

- B9F - HYE

dedoA] Bel% C gditerpenoide alkaloidi= 712
BE7ECy AA O -OCH; group® XY it em, Cy,
f1xlel -OH 717} ¢lo C¢®l cheminal shiftE &
79.5~384.5 ppmell A VERA|RE C5-OHS 7%l
1= 889.5~893.0 ppm A etk R Cpel=OH71
7} E2AEE & F A, £ C-OH7t B-form$l
Ag-ol Cis9 chemical shift7l 866~ B69 ppme]
A Al JElA]E a-forme]l 7Z4$-el= 10 ppm
Az [ shits oz £ si3E2 Cyra-OHZ 2
5o Q18-S & 5 AU ®

CeOCH; group2 AEE sk A-Erh a7
Uehd Aoz Hol o-FAFEL 3t glen, o=
aconitine type?] ¥utA<l FElQl Cya-OCH 2 2
Yx)3kar 9a™, €, -OCH;i= 883.3 ppmel Al Lhe}
¢ Aoz Hol Cra-OCH; Y& 2Ax e 4= Uit ®

3W 'rae] A FA)e EA S50 1A skl
FEke n =] A Hof, 3W Brxel FAN7F §18 79l
H)3led 3 B4 E a-effectoll o3l 2,43 g4
Beffectoll o3t} HaAFoz ofFala, 19¥ g
v-effectell 9J3led 22 shift B& #913te] o] 33t
E& Cyo-OHE 2t AL o4 F ARz, %3 18¥
g4 39 $1X)o] -OHe d&o 2 nAFe 2 shift
HAE o T sl

o] 31§22 90% EtOH 4948 #E 4= ALE
31998 o Y% T4 82 mesaconitine®] 89 a-
cetoxyl”]7} o127l 4 & Y& AR Q3o vt
o] folgtA WYste] AHE Aoz FAE0]
mesaconitineS 3R o2 gt Mg AHES
H|sake] gelstgiet

ol4te] spectral data$t “C-NMR assignmentS
23led Compound IVE 8-O-ethyl 14-benzoyl
mesaconine .2 ZAA st

Compound V ~ Compound V= Dragendorff A
o] Y-S Jepg e, UVeld 45 vehlA
29k, TRAIAM 3428(0OH), 1095(CO)em™' & JERY
23, benzoyl 71 EATHA &8 4 F U
EI-MSolAM = m/z 421914 molecular ion peakZ
YehH2Z, molecular ion peak®%El 31 mass
unit7} &=} (m/z 390) base peakE e AL
Cjgditerpenoide alkaloid®] C;2] methoxyl group
< #48 $ YYt”

'H-NMR spectrumol A& 81.47 ppme N-CH,

el

CH,(3H. t. J=6.3Hz), $3.05 ppm 2 83.21 ppmel
A} Cs-methylene(each 1H. d, J=9.0Hz). 83.30.
3.40, 3.49ppmollA] Aj7i2] aliphatic methoxyl
group(each 3H, s)& YERIUT}. 84.26 ppmell 4] 4
ehgdCi=PH(IH, t; J=4.8Hz)& C-9 % C-13¢} &
7} 31704 methylene protono} EA&the A& 9
&) Fu}.®

“C-NMR spectrum? &A% A3} 24709) car-
bon peak?’} #AE o™, C-6 9 signalo]l §24.7
ppm9 ZAPFA Uehts Aog Hol o] 9z
methoxyl”|7} €2t A& A & A3 C-139]
signale] 837.6 ppmoliAl, C-15¢] signale] 838.4p
pmell Al JERE Ao Hel o] $iX]of Zzt x]87]
7t Ag= ] A d&-& & 5 AU

HAA Ea2l¥ C-diterpenoide alkaloidE A2
RE7} C X B-OCH, groupe AUz glew C
sAXo -OH717} $led Cy®l chemical shifte 8
79.5~884.5 ppmolAd Uehlz Ci;-OHY ZAfdl=
389.9~93.0 ppmollA vehtd] o] 3EEQ Cyd
chemical shifte 882.2 ppm2 24 Ciell -OH717t
A= UA FES 4 5 JUTH

C,2} -OCH3z¥= 886.3 ppmelA Uehd oz wol
Cro-OCH;¥& AAE 4= U1 832.7 ppmoll A 1}
el C;9) methylene signal2 ¢] )Xo 4|7 &
A8h= Compound I3} ¥l ate] £ o C,8 C 7t 42t
B-effecte] 42 AN UehdE & T U2
o C% Cw’t 22 HAF S Z shift =SS 81T
4 912l Z §k2:¢) chemical shifte E8%3 9%
CipiL=g

o] spectral data® & 717184 Ao £
9] datas}e] ¥|ZE F3l9Compound VE tala-
tizamine2 2 FA3st}.

Qi5t=0|=0| HY

232 9 2o 2R 9] Aconitum E7tE0|=9] F
% 2 24 - AeutEe) B2 9 A2 o2 e 47
2olme] 2252 YHARolu9 G740 FEIH &
294HpH 3)& o] &3 FEFoZH AATF ] o]
& AABH L o) 2L 23] A3

A EgHe] =AY o2 SEP-PAK X & st
Z g Weg & 9 1mM HCIZ A3% SEP-
PAKel dZzel=g FFHANUE gER0lE o]9]
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A2upbE AR Yrtzel= 171

of 8 24 Aol st A F3E G
B2olnir viehg g o] &3l EEAIAY. FFF L A
§ & opMEUEHo &&isle] HPLC & 25 % A&
g0 2 s},

22 9 X2SQ| Aconitum UII20|=0| HEEH
- 27 2 %29 mesaconitine, hypaconitine,
aconitine®] §%& HES7] $8te A 7 A8 S
A4S HPLCRE 334 43l A& ] Haats
At A2 e.E BRI 2o 2 LRl TR
UAFeo|l=g HHFS ZHA mesaconitine, hypa-
conitine, aconitine® %¥E a4 2l AFe + UL
o 1 Z}Ztel 32 mesaconitineol EolE
0.300%. Atoli= 0.336% ©1%X, aconitines X
ot 0.024%., Aol 0.034% ©1%. 2™ hypaconitine<
T2l 0.068%. A2l 0.240% TR USS ¢
T At

i B

Felvet 52 kR Boln] 8 Aokl RAe) 7]
2|52 A|2lulE Aconitum chiisanense?) 3738 AAE
bR 38Md HooE dZRol= EIYG dx, olE
silicagel column chromatography, alumina co-
lumn chromatography $& 44139 Dragendorff
Alejo]] oFAd-& UEhYE 5% 238 Halstdnt

dAZol= A Feld 53 EJEL 1 B
315t4 A4t IR, UV, EI-MS, 'H-NMR, “C-
NMR 59 717] 44722 Compound [ CyHys
NO;;%! mesaconitine, Compound II= C3HaNOy,
¢l aconitine, Compound III& CaHgNO! hy-
paconitine, Compound IVE CyuHgNOK 8-0-
ethyl 14-benzoylmesaconine, Z2]3 Compound
Vi CyHyNOsS! talatizamineo 2 z}zt gl 54
Elyii=g

3 x2juite] M)A L Ban 2202 o] G4
A GAE oj43 uLHAARvE A E o]§3t
dzzol= g3FS A% vl mesaconitine, aconi-
tine. hypaconitine® XZollA 0.300%. 0.024%,
0.068%, A=29lM 0.336%. 0.034%, 0.240% <] v &=
z}z} 3Hrdol e Ranchs a2 g2 =
7} ol EHi-Elo] g1y, ATl MU Be dHE o=
7} A4 = U8-g AAR Fu8lth 53] Com-
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pound IVS] 8-O-ethyl 14-benzoylmesaconine2 $
F34ellM A7 #B3E2A Aconitum alkaloid A3%
Aol o F2 SREA a7 E AR Algdrt
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