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Studies on Korean Aconitum Species(1)

An Alkaloid of Aconétum sibiricum and the Comparison of Toxicities among Related Aconitum Species

Bo Sup Cuune, Sin Keun Kiv, Hyung Kyu Lxs, and Seung Han K
College of Pharmacy, Seoul National University, Seoul 151, Korea

Abstract—The structure of tuguaconitine, mp 196~198°C, a new diterpene alkaloid

isolated from the roots of Acomitum sibiricum P., was studied. Its empirical formula is

Cy3H3sNO; and spectroscopic evidence shows that the base contains three methoxyl,

three hydroxyl and one N-ethyl groups. The acute toxicities of most of Aconitum species
were strong and the acute toxicity of the alkaloid fraction of A. sibiricum was decre-
ased by Glycyrrhizae, black bean or Zingiberis extract.
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Scheme 1. Separation of alkaloid fraction from the roots of Aconitum sibiricum Poir.

EFAEFELS Scheme loA] -2  alkaloid L3t B2 Ax, #4439 Compound 14
fractiong A&-3tgd =z, WA, 22, FLF, A9lorn, o] ethylacetate-ether & g-&ri 2
*z, A%, BUe AREE Td3taen, F AMAAGs AZAAA S A
A THANEE, EXAE THAWEFLR & 7+ A gol A% FEE72 Table Is} et
7‘4??} A& A& FAFe CHCl; 242 40°C o] 3o A 7t

2. &8, 28 ¥ A= =X FE532 1% Tween 80 & o] H-FA7 10ml

A okgg HiJelel Methanol 52 42 2 2 d9rh 7% 239¢ J43% 7 2U%
FewA B2 9AR T, dostm, 24 Fs] 100mlst A sgesd, 2R A4E
Zotgeh. oL Scheme 13 o] Aelste]  s0mlz Yrh BAE LBFTT 2L HY

alkaloid fractiong- <¢l3, o]& Alumina Co- o2 A= alkaloid fractiong& 1% Tween 80
lumn (&=}, Ethylacetate : Benzene=1 : 20)-& o] gl HEAA smlst =A 3t

Table I. Extraction conditions of Aconitum species and crude drugs

Sample (Weight, g) Solvent Extraction temp.and timeChr.)

A. koreanum (50) CHCl;(200ml % 3) room temp. 24
Aconitum sp. (“Cho-0") (50) 7 1

A. carmichaeli (“Chon-O-Doo) (50) 7 7

A. carmichaeli (detoxicated) (70) dist. water(200ml) boiling, 2
Glycyrrhizae Radix (200) dist. water(700ml) 1

Zingiberis Rhizoma (200) " "

Black bean (200) 1 1"
Glycyrrh.+Zingiber. (50-+50) dist.water (500m1) 1

Glycyrrh.+B. bean (50-+50) 1 "
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£ A AER AAE e 2o

UV  spectrat= Hitachi Model EPS-3T re-
cording spectrometer, IR spectrum-& JASCO J-
0041, NMR spectrum& HART FX200(200M
Hz), CMR spectrum-& HAZEF FX200 (G0M
Hz), MP apparatus® Gallenkamp (uncorrected),
Mass spectrum-& HAE T Mass spectrometer
Ag5t5e}.
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Fig. 1. the NMR spectrum of the compound I (200
MHz, CDCls, int. TMS standard).

A T g

IR spectrum Ao] A 3,500cm™, 3, 400cm™lo]
A hydroxyl groupe] ‘ieltbz, 1, 100cm™'e] A
ether(C-O-C) A¥o] velyton], carbonyl
groupS ¢lgth. H!-NMR spectrum Ao A&
(Fig. 1)(¢), 3.42ppm, 3.41ppm, 3.36ppmoi 4]
371 9] methoxyl group, 2.91ppm (singlet, 1H)dj
A Cy~H, 1.08ppm(triplet, 3H, J=THz)dj A
N-CH,-CH; 50| 2l CU-NMR spectrum
Aol A =(Table V) 2371 ¢] gls=dll, off-resonance
spectrumoe 2 & =, 4s02] singlet, 1079
doublet, 57} ¢] triplet, 47] &} quartet® 2o} &
Zol EolE F4E 242 Yuyger car
bonyl =3 double bond carbon-& g gjr}. Mass
spectrumol A &= m/e 4372 M* peak(83%)7} 1}
Blytzm, = ube] 422(100%), 406(409), 394
(20%), 311(7%), 268(32%), 222(8%), 130
(3%, 114(12%), 58(38%) %9 peak®& 2 A
t}. High Mass datacl] 9|3l 437. 242412 3§
A4 2 CotlgNO, 2.2 1pelited,

Table II. LDs, value of alkaloid fraction from A.

sibiricum
Sampl nimal Route of LDso mg/k
ampie a administration %0 M&/KE
Alkaloid mouse po. . 112.2
fraction (62.0—203.1)®

a) 95% confidence limit
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Table III. Antidotal effects of crude drug extracts on the alkaloid fraction from A. sibiricum

Crude drug extracts

Sample given simultaneously “Eose mg/kg, p.o. No. died/No. treat.

Alkaloid fraction 100

Glycyrrhizae Radix 700 2/10
Alkaloid fraction 100

Black bean 700 1/10
Alkaloid fraction 100

Glycyrrhizae Radix 350

Black bean 350 1/10
Alkaloid fraction 100

Glycyrrhizae Radix 350

Zingiberis Rhizoma 350 0/10

2. ‘o 2HEJE0| alkaloid fractiond|| cHst
LD,
Table Ile) EAR vhsh ol wpgzo] A7
oo 79l 112.2mg/kgo] 9t
3. =& Mok diyA0 25t A. sibiricum
o2l 54 #A
X Aall= Table III9} 2}, A, sibiricum)
alkaloid fraction 100mg/kg ¥ 7+Z 700mg/kgs]
HE FoAA A ARgo] 20% Yol = A ghgker,
Black beang ¥ -8 Fo 5} & = 9}, 7x 350mg
/kg= Black bean 350mg/kge) EIES Fo
P& de 0% A=z Aol o= e 7
% 350mg/kgst A 7} 350mg/kge] EFE) W4
FAAE Agol 022 velgd
. BXRe =4 Hlm
BERAS) 229 K4E A 44T A4S
Table IV. The lethality of mice by the extracts of
Aconitum species

Dose No. died/
Extract mg/kg, p.o. No. treat.
A. koreanum 122 0/15
609 5/10
A. carmichaeli 126 3/15
(Chon-o-doo)
Aconitum spp. 147 0/15
(Cho-0) 734 3/10
A. caermichaeli 62 15/15
(Cultivated in Korea) 124 10/10
A. carmichaeli 2,330 0/15
(Detoxicated)

< 293 (Z7 609mg/kgol A 50%, 734mg/kg
oA 30%), AT ALE 7 o A& =
A% Ryrh(126mg/kgel A 20%). ALY A
S =F5FE9 LDy ql 112, 2mg/kge] ]
3 A BAol A vhebgkth(62mg/kgel A
100%). FH-AE 2330mg/kge) Fo gk A 5 3
A& 00] giet. (Table 1IV)
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Compound 1& = F=& ulw] s} dragendorff A
oko]] o]t Wl o 2 o} alkaloide] g F o= A}
g5 glor, AconitumBe] A& dubd oz dit-
erpene alkaloidEo] o] 28 ¥ 33 ¢}, 310

Compound 12 37§12 methoxyly] (NMR 483,
42, 3.41, 3.36, CMR 58.8, 57.6, 56.3ppm),
N-ethyly] (NMR 61. 08 J=7Hz: CMR 14. 0ppm)
5 MR glem, oFTAFel gl HoE Kot
(UV, CMR) C-19 diterpene alkaloidz A z+&
= ol elr, 1,12

High mass(437. 24) 9 CMR(23C) ¢l &3l ¥-=}
Ag CpaNO; 02 AgEgos wi 237%
N-ethylr] &} methoxyls] 9] Bt4&35 A &3l 2
A9 gae 1842 /1 EEFAAA 7 453
o ol AL C, 944 184 &art Hex vzt
A2 FAH ALY

Aa@A 7% 345 methoxylr] o] Hejz =
A3l (NMR, CMR), CMR¢] 32HE Ho} t}&
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30 OHe) Helz Ho) Jokz 474 4 9o
o, = & st etherd Ax2 AsE gl
T4 (CostasNOy) ol &3 22385 & 72 C-19
diterpene alkaloide] 7|2 240 9% Lzds
69 el ohE shtel o] FAH Fol 1} ringe) o 4
Rem, J7E4 dataie] o]FAFe] gz
(UV, CMR), +x7} $4}3 lycoctonineo] v}
gigactonines} v) 5.3}o] Ew] (Table V, Chart 1)
IHetss) 129 w4, == Idetsst 199 i
Ato] o] ether 2¢-¢ A4 § Aok C-Cu7t
9] ether A ¥ Ci9] chemical shifts} b}
A9 a-effecte] o34 =A down field shift
£ doA Aoy, OFR spectrumej 4] doublet
olm 4 < 80ppmg d & peaki: 470 uko] et
= AL R Ro(C: 77.9, Ce: 90.5, Cyy: 84.4,
Ciet 83.0ppm) Ci-Cio7ke] AA L obvH, o+
1} mass spectrumof A M*+-C;H,09] peak'® 7} +}
ghtxl G2 AL CCp7be] ether Aol o
g33s SAsts Aoz Asdd 14w
48] &9 AANE Al aZdFolE 4
FolE C-0-Cp9] ether A FAejolxE H-
NMRe|t} CB3-NMR Aol & FHE 4 glovt
(C;-H¢] chemical shift9} coupling constantr}
A FL), 124 wtao} Aa7ke] AFAHE
A 299 PAY aB {2 Lol pAFR
W g AE v Fo AL aBA Y JtF
Aol mAttzm Er}, proton NMR spectrume A,
Co-aH-& Ci-He} Al 90°9] 7h& o] Fx 9lof
4] Singlet(3.9ppm) . & elte], 3. 5ppm(d)

CHy

OH OCH3

gigactonine(R=a—0H)
lycoctonine (R=p—0CHj3)

Chart 1. the structures of lycoctonine and gigactonine
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Table V. CMR chemical shift data of the lycocto-
nine,” gigactonine and compound I

gigactonine lycoctonine compound I
1. 72.7 82.7 77.9(d)
2. 29.4 28.8 30.8(t)
3. 30.5 31.7 31.7(t)
4. 38.2 38.6 58.7(s)
5 4.7 49.7 -~ 42.8(d)
6.  90.6 90.6 90.5(d)
7. 8.8 88.4 89.6(d)
8. 785 77.6 78.5(s)
9. 43.4 43.3 43.4(d)

10.  44.0 46.1 48.9(d)

11.  49.4 48.9 54.0(s)

12.  26.7 26.2 58.5(d)

13. 37.8 38.1 38.1(d)

14. 84.6 - 84.3 84.4(d)

15. 33.5 33.6 33.5(t)

16. 83.0 84.0 83.0(d)

17.  66.1 64.9 67.0(d)

18.  66.8 4 67.7 —

19. 57.3 52.7 54.4(t)

N-CH,50. 4 51.2 49.9(t)

CH;13.6 14.2 14.0(a)

6. 57.7 57.8 57.6(a)

14’. 57.7 57.8 58.8(q)

16’. 56.4 56.3 56.3(q)

2 3.0ppm(m)9| signal® Cy-pHS CaHz

245w, Ci-aH F& C-pHe signalo]
3.0ppmo]| AXA Aoz Ag=Eth
F4 B4 ARdA AT, WEA, z2eF

dAE LTt FASG nFFTE FAAE
2R FA0 A7 AP THBHEE N [H
KFlolga J1&5d 28 0= [H/NE]Y 94
A7t o A F4& Yk ol A2 ¥ F CHCL
FEE el A wael AvA &gt 3%
o] o] A%-9 alkaloid 44-0] CHCLo] 225 o]
vnette Aol zaHdod, AF 209 74
AEo] §AsA F&d oz FAHEY &
9 F5AWE o] FA49 Holst HArlo] gl
Aoz Audd

B9 w229 alkaloid fraction® =}

io odh
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