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Lbstract 

Aconitum carmichaelii Debx. is a well-known herbal medicme for its excellent pharmacologicai effects and 
ixicity. The diterpenoid alkaloids are the major bioactive compounds in the tubeis of Aconitum carmichaelii and have 
ecD widely used due to their predominant analgesic, andpyietic, anti-rheumatoid arthritis, and anti-inflammation 
Sects. Our phytochemical investigation of die roots led to the isolation of three alkaloids, hokbusine A (1), 
y])aconitine (2), iliziline (3) and two benzoic acid derivatives 3-hydro][y-4-methoxybenzoic acid (4), and benzoic acid 
11). Their structures were elucidated by means of MS and 2D NMR spectroscopic methods. 
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C&y 6 diu cd t€n khoa hpc \k Aconitum 
armichaeli Debx thugc hp Hoang hen 
Ranunculace^). CSy diu6ng phSn bo cr Uay Cai, 
li Giang vk cd nguSa g6c tit Trung Qu6c. Trong Y 
I9C c6 truyin phuong ddng, re c&y 6 diu du^c coi 
a m$t trong so 4 lo^i thuoc qui, cd t^c dyng bg 
tuong bd hda, trilt phong h ^ , tio thSp, dupe dimg 
ti ugSm rugru xoa bdp khi bi dau nhurc, te moi ehSn 
ay [Ij.Theo cdc cdng trinh nghi€n cihi dutTc cdng 
)0 dli diterpenoid alcaloid li ldp chit chinh dugc 
>h&n ]$ptix cSy A. carmichaeli Debx, cd pho ho^t 
inh r$ng nhung cdng cd d^c tinh cao [2-11]. d Vi^t 
•lam, ds cd m$t s6 cdng trinh nghiSn cuu ve thanh 
ihin hda hgc cua cay 6 diu [3-4]. Trong khufin kh6 
\k tii "Xdc djnh thdnh phSi hod hgc cda m^t s6 cdy 
kuoc tgi tirih Hd Giang ldm ca s& khoa hgc cho 
ifc xdy difng vimg dugc Ugu tinh", chung tdi dS thu 
1̂  rS cSy 6 diu ^ n g t^i Ha Giang de nghi^ ci&u 
V Ihdnh phin hda hpc. Trong b ^ b ^ niy, chung tdi 
^ag b6 vl vi§c phfin Igp 5 h ^ chit trong do c6 3 
^ chit diterpenoid alcaloid li hokbusine A (1), 
iypaconitine (2), fuzillne (3) vi 2 hpp cbit phenolic 
i axit 3Jiydroxy-4-medioxyben2oic (4) vi axit 
cuzoic (5) tî  c$n cidk metanol cOa rl cfiy 0 diu {A. 
ormichaeli Debx). 

2.THi;CNGHI$M 

2.1. Thilt b{ v i nguyen li^u 

Phd cOng hudng til h^t nhSn NMR dupe ghi 
tren miy Bruker Avance 500 MHz vdi TMS li chit 
chuin n$i. Phd kh6i lupng (ESI-MS) dupe do tren 
miy sic 1^ ldng gh^ kh6i phd vdi diu dd MSD 
(LC/MSD Agilent series 1100), sd dvmg diu do 
DAD. sic fc^ ldp mdng (TLC) dupe thvc hi?n 
tren bin mdng silica gel Merk 60 F254, Sic ki cpt 
dupe tien hinh vdi silica gel cd h^t 40-63 \im vi 
sephadex LH-20 (Aldrich). 

Mau r§ cu 6 diu (Aconitum carmichaeli 
Debx.) dupe thu hii t^i Cao Ba Pd, Quin B9, Hi 
Giang. Miu tiSu ban dupe lim gift t^ Vi§n Hda sinh 
biln - Vien Hin Ifim KH&CNVN. 
2.2. Xî  1̂  mSu thifc v$t vi chiet tich 

Mau r§ cii 6 diu (Aconitum carmichaeli Debx.) 
sau khi siy kho nghien nhd (3,6 kg) dupe ngim 
chilt trong dung mdi metanol + 0,2% NH4OH, 
trong 24 h d nhi§t d0 phdng (5 lin x 5 L), djch chiet 
dupe cit lo^ dung mdi dudi ip suit giim dm dupe 
273 gc$n chilt MeOH. 

C$n chilt MeOH dupe phfin bd trong 300 ml 
dung djch HCl 5% (pH 1,5), sau 66 chilt vdi dung 
mSi ^ axetat (5 lin x 400 ml), r6i lim khan bSng 
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NaiSO. vi d t Io9i dung m5i chnH ip suit giim thu 
ihigc 26 g c ^ duit EtOAc (ACEl). Phin djch nuoc 
dugc tiung h6a t ^ g dung d;ch NH4OH den pH= 8-9 
ldi chi^ v6i dung mdi dichloiometan (CHzCb) (5 lin 
X 400 ml). C8 can djdi cfaict CHzCk dudi ip siiit giim 
thu dugc 25 g can dii& ancaloit k^ hi|u li ACD2. 
Dich mnSc itagc chiet t i ^ vdi EtOAc (300 ml X 2 lin) 
sau d6 bfi dung mdi dm dugc 3 g c$n chiet ancaloit ki 
hi$u ACE2. Sau kfai khio sit Ung sic k^ bin mong, 
chiing t6i gOp phin c|n chi^ ACD2 vi ACE2 dm 
dugc 28 g c$n chi8t alcaloit tdng k^ hieu Ii ACA. 

Pbin c$n cfaiSt tong ancaloit (28 g) dugc tmh 
chl trSn c t̂ sihca gel vdi hg dung moi CH2Cb/MeOH 
gradient thu dugc 18 phan doan ki h i ^ Ii FI-F18. 
Phindo9nF4 (1,26 g) dugc tinh ch^tr€nc$t sihca gel 
vdi he dung moi CH ĈU/ MeOH gradient thu dugc 6 
phin doan nho F4.1-F4.6. Phin doan F4.S (414 mg) 
tilp t^c dugc tinh chl tilp tr§n cOt silica gel vdi hg 
dung mdi CHzCb/aceton thu dugc 7 pbin doan F4.5.1 -
F4.5.7. Tinh chl phin dojn F4.5.7 (np-lOO mg) trto 
c^ sephadex LH-20 vdi dung mdi MeOH vi cdt silica 
gel vdi he dung mdi CH2CI2/ MeOH Ihu dugc chit 2 
(nF=24mg). Phin doan FU (2,5 g) dugc tinh chl tien 
cdt sephadex LH-20 vdi dung mdi MeOH dm dugc 4 
phlndo^Fll.l-FlI.4. Ti%> tvc tinh chl phin do^ 
F11.2 (360 mg) ti€n cdt sephadex vdi dung mdi 
MeOH vi cdt sihca gel vdi h$ dung moi CH2CI2/ 
MeOH (9/1) tm dugc chit 1 (24 mg). Phin doan 
Fl 1.4 (140 mg) Smjc tinh chl trto cgt sephadex, tilp 
theo li cdt sihca gel vdi hd dung mdi CHzCVaceton 
gradient tfau dugc chit 3 (14 mg). C ^ chilt khdng 
ancaloit (ACEl) dugc phin tich bing cdt sihca gel 
vdi b$ dtmg mdi ClKla/MeOH gradient thu dugc !8 
phin do^ ki h i^ li AFI-AF18. Phin doan AF4 dugc 
tinh chl trto cdt sihca gel vdi h$ dung mdi 
hexan/aceton giadient vi c$t sqihadex kit hgp vdi sic 
k^ bin mdng dieu chl thu dugc chit 4 (8 mg) vi 5 (5 

Hokbusine A (1): Chit iln miu tiing; ESI-
MS (m/z): 604,3 [M+H]*. 'H-NMR (500 MHz, 
CDClj) v4 "C-NMR (125 MHz, CDCb): xem bing 
1 

HypacoDitlne (2): Chat lia miu tding; ESI-
MS (m/z): 616,4 [M+H]*. 'H-NMR (500 MHz, 
CDjOD) vi »C-NMR (125 MHz, CDjOD): xem 
bingl 

Fuzfllne ^ : Chit lin miu tiing; ESI-MS 
(m/z): 4543 [M+H]*. 'H-NMR (500 MHz, CDClj) 
vi "C-NMR (125 MHz, CDClj); xem bing I. 

Aiit 3.hydroxy-4-methoxybei]zoic (4): Chit 
lin miu tiing; ESI-MS (m/z): 167 [M-H]'; 'H-NMR 
(500 MHz, CDCb): 6H (ppm) 6,61 (IH, d, , ^ , 5 Hz, 
H-5), 6,89 (IH, dd, ,W,5; 8,5 Hz, H-6); 7,30 (IH, d, 
^•2,5 Hz, H-2). "C-NMR (125 MHz, CDa,): Sc 

168,3; 147,5; 143,5; 123,1; 118,4; 115,8; 111,6; 

Arit benzoic (5): Chit lin miu tring; ESI-MS 
(m/z): 123 [M+H]*; 'H-NMR (500 MHz, MeOD): 5 
(ppm): 7,40 (2H, t, >7,5 Hz. H-3, H-5), 7,48 (IH, I, 
>7,5 Hz, H-4); 7,99 (2H, d, >7,5 Hz, H-2, H-6). 

3. KfiT QUA VA T H A O LUAN 

T i cjn chilt ancaloit (ACA) vi khdng ancaloit 
(ACEl) sau khi tiln hinh sic ki cgt nhilu lin tien 
cdt sephadex vi silica gel, kit hgp voi sic kj dieu 
chl chiing tdi thu dugc 5 hgp chit 1-5. Ciu tnic cia 
cic hgp chit trto dugc xic dinh bing phuong phip 
phi cdng huAng tfr h$t nhan ID, 2D, phd khii lugng 
vi so sinh vdi tai li$u tham khio. 

Chit 1 dugc phin lap dudi dang chit ^ mau 
t^ng. Phi khdi ESI-MS cho pic ion phin tit proton 
hda o m/z 6043 [M+H]*. Phi 'H-NMR djc trung 
cho mgt hgp chit d^ng C19-norditeipenoid alcabid, 
mgt ldp chat chinh tiong chi Aconitiwi. Tren phi 
'H-NMR ciia 1 xuit hi§n cic tin higu d|c tnmg ciia' 
1 vong benzen bj till 1 lin ft SH 7,46 (2H, t, MIJS 
Hz; H-3', 5'); 7,57 (IH, t, >7,5 Hz; H-4'); 8,04 
(2H, t, ,^7,5 Hz; H-2', 6'); 5 nhdm metoxy ft 5, 
3,22; 3,31; 3,32; 3,41 vi 3,83; 1 nhftm NCHj ft Ss 
239. Phi '=C-NMR vi DEPT cua 1 cho tui hifii 
ciia 32 nguyto tijc cacbon trong dd cd 2 nh6m 
metylen ft 6c 30,4 (C-2), 35,2 (C-12), 1 nhim 
metylen lito kit vdi nita ft 5c 51,5 (C-19), 1 nhdm 
oxymetylen ft 5c 76,3 (C-18), 6 nhftm oxymetin i ^ 
trong khoing Sc 69,8-92,3, 1 nhdm metin liSn kfif 
vdi nito ft 5c 66,4 (C-17), bin nhdm metui i ^ 
trong khoing 5c 40,6-44,3. ThSm vio dd, trto pho 
"C-NMR vi DEPT ciia 1 cdn cft tin hi?u cua 5 
nhftm metoxy nim trong khoing 6c 50,5-61,7; 1 
nhdm benzoyl bao gdm 1 nhdm cacbonyl, 4 nb6m 
CH vi 1 cacbon bSc 4 ft 5c 166,2 (C=0); 128,4 
(C3', C5'); 129,7 (C-2', &6'); 129,8 (C-l'); 133,0 
(C-4'); 2 cacbon b|c 4 ft 5c 43,5 (C-4); 50,5 (C-ll); 

2 cacbon lien kit vdi oxy ft 5c 74,5 (C-13); 82,9 (O 
8) vi 1 nhdm NCHj 5c ft 42,0. Trdn phi HMBC, 
tuong tic xa giiia 5 nhdm metoxy ft 6H 3,22; 3,3I;j 
331;3,41;3,83 lin lugt vdi C-8 4 5c 82,9; C-6 4 St; 
82,1; C-18 ft 5c 763; C-l 4 5c 80,5 v4 C-16 4 &• 
92,3 cho,ph^ xic dinh vj hi ciia 5 nhftm metoxy 
tuong ing tsi C-8, C-6, C-18, C-l v4 C-16. Ngoii n 
tuong tic giiia H-14 vi H-2'ttl.f v4i cacbolj 
caibonyl ft 8c 166,2 tren phi HMBC cho bilt nh*"] 
benzoyl ^ vdi C-14. Trto phi ROESY tuong ^l 
giia H-l vdi H-5 vi H-10; H-5 vdi H-3, H-6 vi Hi 
9; H-14 vfti H-9 vi H-10 cho phdp xic dinh H-l, Bf 
3, H-5. H-6, H-9, H-10 vi H-14 cd ciu htoh^ I 
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hdi tuong tic gitta H-15 vdi S-OCHjvi 16- NMR, ket hpp vdi pho 2D-NMR vi tham khio tii 
DCHjcho ph^p xic djnh H-15,16-OC3l3vi 8-OCH3 li#u [5-6] cho ph^p xic dinh hpp chit 1 chinh li 
njng cd clu tdnh p. Tit cic phin tich trSn phS ID- hokbusme A. 

Hinh 1. c iu trdc hda hpc cic hpp chit dupe phin lap (1-5) 

Bdng 1. Dft Ueupho NMR cua hpp chit 1,2 vi 3 ('H: 500,13 MHz, "C: 125,76 MHz. CDCb). 
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50.5 

8 H , / ( H Z ) 

3,42 m 
1,54 m 
2,41m 

432 m 

239 m 

4,14 d (6,0) 
2,96 m 

2,60 t(6.0) 

230 m 

1.97 m 
235 m 

437 d (5.5) 

4.66 d (5,0) 

3,40 m 

335 m 

3,43 d (8.0) 
3.58 d (8.0) 

337 m 
3.61m 

2,39 s 

3,41s 

331 ! 
3.22 s 
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60 
85,1 
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34.9 
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92.0 
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50,0 
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58.0 
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1,64 m 
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2,89 s 
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3,08 b r s 

3,12 d (8,0) 
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2,13 m 

2,90 d (93) 

234 s 

3,16 s 

338 8 

138 s 

3 
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72,1 

30,0 

29,4 

38,0 

48,6 

843 

463 
793 

43.6 
44.1 

493 

30,6 

40,6 

75,9 
79,0 

903 
62.6 

80,1 

563 

483 

13,1 

58,0 

6 H , / ( H Z ) 

3,66 m 

1 3 1 m 
1,59 m 

1,89 m 
1,64 dd (143; 5.0) 

2.17 m 

4.12 m 
2.33 s 

2.18 m 

1.88 m 

2.04 m 
1.82 m 

2 3 6 m 

4.12 m 

4.41d(6.5) 
3.17 m 

2,71m 

3,17 m 
3,67 m 

237 m 
2,33d(ll ,0) 

2,44 dq (73; 12,5) 
2,73 m 

1,121 (7,0) 

3.35 8 
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8-COCHi 
I6-OCH3 
18-OCH, 

14-CO-Ar 

r 
2 .6 
T.J 
4 

613 

583 
1663 

129.8 

1293 
128.4 
133.0 

3.83 s 
331s 

8.04 d (7.5) 

7 ,46103) 

737 t a 3 ) 

172,4 

61,0 

59.1 
166.1 
129.9 

129.6 

128.6 
1333 

3.73 s 
339 s 

8.03 d (7.5) 

7.45tf7.5) 
7,571(7.5) 

57,4 

59.1 

3,45 s 
333 s 

• ' I 'H-'H: ROESY 

Hinh 2. Mdt sl tuong tic chlnh trgn phi 
Chit 2 dugc phin %) dufti dang chit rin miu 

tiing. Phi khii ESI-MS cho pic ion gii phin tit ft 
m/z 616,4 [M+HJ*. Oilng nhu chit 1. phi 'H-NMR 
vi "C-NMR ciia 2 cung d^ tnmg cho mdt hgp 
chit dang C19-noiditrapenoid ancaloid. Trdn phd 
'H-NMR. ft ving truing thip cho thiy cft tin hito 
cia 1 vftng benzen bi thl 1 lin ft SH 7,46 (2H, t, 
>'7,5 Hz; H-3', 5'); 737 (IH, t, J=73 Hr. H-4'); 
8,04 (2H, t, J=l,5 H5 H-2'. 6'; bin nhftm metoxy 
dufti dang smglet ft SH 3,16; 338; 339; 3,73, 1 
nhdm NCHj ft SH 234 vi 1 nhdm acetyl ft SH 1,38 
(3H, OCOCHj). Phi "C-NMR vi DEPT cua 2 cho 
thl hidu cdng huftng cia 33 nguygn hi cacbon bao 
gom 5 nhftm metylen (3 nhdm metylen ft 6c 26,4; 
34,9; 36,3, 1 nhdm oxymetylen ft 6c 80,2; 1 nhdm 
metylen lito kit vfti N ft 5c 56,0), 10 nhdm metin (5 
nhftm oxymetin ft 5c 90,2; 85,1; 83,1; 79,0; 78,8, 1 
nhftm metin hto kit vfti nito ft 5c 623 vi 4 nhdm 
metin ft 6c 41,1; 43,9; 44,6; 483), 2 cacbon bac 4 ft 
5c 393 (C-4); 50,0 (C-l 1) vi 2 cacbon Uta kit vfti 
oxy ft 6c 743 (C-13), 92,0 (C-8). Ngoii ra, trta phi 
"C-NMR cia 2 con co 4 nhdm metoxy nim trong 
khoing 6c 56,6-61,0; 1 nhftm benzoyl ft 6c [166,1 
(CO), 128,7-1333], 1 nhdm acetyl ft 5c [172 4 
(CO), 21,4 (QIj)]. Cic d i Ugu phi NMR cia hgp 
chit 2 gin giing vdi 1, chl khic li ft hgp chit 2 cd 
sv thay thl cua 1 nhdm metoxy bing nhftm 1 O-
acetyl vi I nhdm metin tiiay cho I cacbon gin vdi 
nhftm hydroxy trong pfain t i . Kit hgp cic dii lito 

I -—» 'H-"C:HMBC 

NOESY, COSY vi HMBC cia chit 1 

phd vi so sinfa vfti tii ligu tfaam khio cd tfal xic 
djnfa dugc 2 li faypacooitine [7-9]. 

Cfait 3 thu dugc dudi d^ng chit ^ n miu t^og. 
Phi khii ESI-MS cfao pic ion pfain t i proton fada ii 
m/z 454,5 [M+H]*. Pfal ID-NMR cia 3 cung igc 
trung cho mdt famj chit dang C19-noiditeipenoi(i 
ancaloid. Tren pho 'H-NMR vi "C-NMR cia 3 
cfao tin hito r^c tnmg cia 1 nhdm N-etyl ft [5H 1,12 
(3H, t, .̂ =7.0 Hz. -CHj), Sc 13,1 (-CHj); 5H 2,44 
(IH, dq, ./=7,5; 12,5 Hz, NCH.-) vi 2,73 (IH, ra, 
NCHi-), Sc 48,5 (NCHi-); 3 nhdm metoxy ft Si 
333; 335; 3,45 vi 5c 57,4, 58,0; 59,1. Trtn phi 
'̂ C-NMR cdn cd tm hito 5 nhdm metylen (3 nhdo 
metylen ft 5c 29,4; 30,0; 30,6; 1 niftm metylen hen 
kit vdi nito ft 6c 56,7; 1 nhdm oxymetylen 4 &; 
80,1), 11 nhdm metin (5 nhftm metin ft 5c 40,6; 
43,6; 44,1; 463; 48,6; 5 nhdm oxymetin 4 5c 72,1; 
75,8; 793; 843; 90,4; 1 nfadm metin Uto kit v« 
nito 4 5c 62.6), 2 cacbon b$c 4 ft Sc 38,0; 49,3 vi I 
cacbon ^ vdi oxy 4 Sc 79,0. Trtn pfaS HMBC« 
tuong tic xa giua cic nhdm metoxy ft SH 332-3,0] 
vdi cic ngiqrto tii cacbon 4 5c 843 (C-6); 80,1 (O 
18); 90.4 (C-16) cho phep xic dinh vi tri cia c* 
nhdm metoxy tsi C-6, C-18, C-16. Kit hgp cic pb* 
MS, ID-NMR, 2D-NMR vi fliam khio tii ligu * 
phip xic djnh dugc 3 l i fiizilin (3, 10]. Hgp l*^ 
niy di dugc pfain l$p t i re ciy 6 dlu cia Vigt N"""] 

108 



H^i tkdo khoa kgc k^ ni$m 40 ndm tkink lap Vign Hin ldm KH&CN Vigt Nam 

Trgn ph6 'H-NMR cda 4, cd tin bi^u cua 3 
Moton metin vdng thom tuong t ic dudi d^ng ABX 
i, fa 6,61 ( IH . d. J^,5 Hz, H-5). 6,89 ( IH, dd, 
> 2 , 5 ; 8,5 Hz, H-6): 7,30 ( IH, d. > 2 , 5 Hz, H-2), 1 
nhfim metoxy d fa 3,86. Pho "C-NMR ciia hpp chit 
4 cho bi i t ph in tCt o6 8 nguySn tut cacbon trong dd 
c6 1 cacbon thudc nhdm carbonyl if 5c 1 6 8 3 : 6 
cacbon aromatic 6 Sc 111,7-147,5 trong dd cd 3 
ohdm metin, 2 cacbon cd liSn k i t vdi oxy b Sc 147,5 
v i 143,5; 1 nhdm metoxy d Sc 51,5. Ph6 (-)ESI-MS 
cho tin h i ^ cda ion phin tft deproton hda mh 167 
P^l-H]- phd hpp vdi cdng thuc phin tit CgHs04. lis 
cic phin tich vS ph6 trSn k i t hpp vdi tham khio t i i 
l i ^ [ I t ] , chdng tdi cd th i x i c djiih dupe 4 l i axit 3-
hydroxy-4-metoxybenzoic. 

Chit 5 diu dupe dudi d^ng chit r i n m i u b i n g . 
Tr6n ph6 'H-NMR cda 5 trong CD3OD cho tin h i ^ 
cia 5 proton metin vdng thom 0 5H 7,40 (2H, t, 
J=l,5 Hz, H-3, H-5), 7,48 ( IH, t, J=l,5 Hz, H-4); 
7,99 (2H, d, . ^ 7 , 5 Hz, H-2, H-6). Ph6 kh6i (+)ESI-
MS cho pic ion phin td proton hda is m/z 123 
[M+H]* phd hpp vdi cdng thdc phin td CTHSOI .CSC 
thl h i ^ ph6 cda 5 so s inh vdi t i i U^u tham Uiio 
[12] cho p h ^ x ic djnh dupe S l i axit benzoic. 

L M c 4 m ffn: Cdng trinh ndy dugrc thvc hign 
trong khudn khS de tdi cdp Vi4n HLKHCNVN md so 
VAST.UDCN.05/J4-16. 
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