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\bstract

Aconitum carmichaelii Debx. is a well-known herbal icine for its Al b jcal effects and
sxicity. The diterpenoid alkaloids are the major bioactive compounds in the tubers of Aconitum carmichaelii and have
een widely used due to their predomi i ipyreti ti id arthritis, and anti-inflammation
ffects. Our phytochemical investigation of the roots led to the isolation of three alkmloids, hokbusine A (1),

ypaconitine (2), fuziline (3) and two benzoic acid derivatives 3-hydroxy—4 acid (4), and benzoic acid
5). Their structures were elucidated by means of MS and 2D NMR spectrascopic methods.
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- MODAU 2. THIJC NGHIEM

Cay O d3u cb tén khoa hoc 1 Aconitum
armichaeli Debx thujc ho Hoang lién  2.1. Thiét bj vi ngayén ligu
Ranunculaceae). Cdy thwrong phén bb & Lao Cai,
13 Giang vi c6 ngudn géc tir Trung Quéc. Trong Y Phé cOng huong tir hat nhin NMR duge ghi
igc cb truyén phuong déng, r3 ciy O dhu duge coi  trén may Bruker Avance 500 MEz véi TMS 13 chét
4 mgt trong s8 4 loai thubc qui, c6 tic dyng trg  chudn ngi. Phé khéi hugng (ESI-MS) dugc do trén
trong b3 héa, trx phong hin, tho thip, duge ding  méy sc ky iong ghép kidi phd voi diu do MSD
18 ngam rugu xoa bép khi b} dau nhirc, t& moi chin  (LC/MSD Agilent series 1100), sir dung diu dd
3’ [1).Theo céc cbng trinh nghién ciru duge cdng  DAD. Sic k¥ 16p méng (TLC) duge thuc hidn
thi diterpencid alcaloid 13 16p chét chinh duge  trén bén wong silica gel Merk 60 Fasy, Shic ki oot
‘hin lgp ti cBy 4. carmichaeli Debx, 66 pho hodt  dugc tién hanh véi silica gel ¢& hat 40-63 pm vd
";:h xcgig :;u:g‘ c%ng:é dt?'lcnh nnhglcuagn [21 1]-%\2‘: sephadex LH-20 (Aldrich).
lamn, Si ny ciu ve x . A N . .
bk héa hoo cia chy O dhu [3-4], Trong Khuon kbd ey % ob O dhu (dconitum carmichael;
< e . ebx.) dugc thu héi tai Cao Bé P¢, Quan Ba, H3
18 i “Xde dinh thank Pphan hod hoc ctia mpt 56 chy Giang, Mu tiéu bin duge li gift tai Vién Hoa sinh
hude 1gi fink Ha Giang lim co s& khoa hoc cho b.‘é’;’g'vu “mn o KH"’;CN‘;'}‘I
¥éc 2y ding vimg dupc ligu tink”, ching t6i d thm 0 VIR ’
4 1 oy O dlu trdng tai Ha Giang dé nghisn e 2:2- X¥ 1y miu thye vat va chiét tich
# thinh phéin héa hoe. Trong bai bio ndy, chiing t3i MEu rf cit © diu (dconitum carmichaeli Debx.)
#ng bé v& vigc phin 1p 5 hop chit trong d6 c6 3 sau khi sfy kbd nghiln nhd (3,6 ke) duge ngAm
op chft diterpenoid alcaloid 14 hokbusine A (1), chiét trong dung méi metanol + 0,2% NH.OH,
ypaconitine (2), fuziline (3) v 2 hop chit phenolic  trong 24 h & nhiét 8§ phong (5 1dn x 5 L), dich chiét
i axit 3-hydroxy-4-methoxybenzoic (4) vA axit  dwgc cht Jogi dung m6i du6i 4p sut gidm thu duge
etizoic (5) tir clin chiét metanol cia r§ cdy O ddu (4. 273 g cfin chiét MeOH.
armichaeli Debx). Cin chiét MeOH dugs phan bé trong 300 ml
dung dich HCI 5% (pH 1,5), sau 46 chit véi dung
mbi etyl axetat (5 lAn x 400 ml), di im khan bing
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Ba dang sink hge vi ede cht o hogt tink sinh hgc

NazSO« vi cht logi dung mdi dudi &p sult gidm #ho
dirge 26 g ofa chiét EtOAc (ACE1). Phan dich mréc
@uge trung hda bing dung dich NHOH dén pH= 8-9
i chiét véi dung mdi dichlorometan (CE:CL) (5 in
%400 ml). C5 can dich chiét CHCly dudi dp sudt gidm
thu duge 25 g ofn chiét ancaloit ky hién 14 ACD2.
Dich meée duge chiét tiép voi EtOAc (300 ml x 2 in)
sau 86 logi dung mbt thu durge 3 g cin chiét ancaloit ki
hidu ACE2. Sau khi khio sit bing sfc ky bin méng,
ching 151 gop phin cin chiét ACD2 vi ACE2 thu
duge 28 g cin chiét alcaloit tng ky bigu 13 ACA.

Pbién cia chiét téng ancaloit (28 g) dupc tinh
ché txén ot silica gel voi h§ dung mai CHaCly/MeOH
gradient thu dugc 18 phin doan ki hiju 13 FI-F18,
Phén doan F4 (1,26 g) durge tinh ché trén cft silica gel
véi b dung mdi CHCly/ MeOH gradient thu duge 6
phin doan ho F4.1-F4.6. Phin dogn F4.5 (414 mg)
tifp tye duoc tinh ché tidp trén oft silica gel voi hé
dung mdi CHClyfaceton thu duge 7 phén doan F4.5.1-
F4.5.7. Tish ché phfin doan F4.5.7 (m=100 mg) trén
cft sephadex LH-20 v6i cimg mdi MeOH va cit silica
gel véi bé dung mdi CHoCl/ MeOH thu duge chdt 2
(=24 mg). Phin dogn F11 (2,5 g) duyc tioh ché tén
6t sephadex LH-20 véi mdi MeOH thu duge 4
phan dogn FE1.1- F11.4. Tip tyc tinh ché phan doan
F11.2 (360 mg) trén oft sephadex véi dung moi
MeCH v& cft silica gel véi hé dung méi CH.Cly
MeOH (9/1) thu duge chit 1 (24 mg). Phan
F11.4 (140 mg) duge tinh ché trén oft sephadex, ti
theo 13 oft silica gel véi b§ dung mdi CH;Cly/aceton
gradient thu duge cbft 3 (14 mg). Cin chiét khong
ancaloit {ACE1) dugc phin tich bing cft silica gel
véi b3 dung mdi CHCl/MeOH gradient thu duge 18
phin dogn Id hidu 3 AF1-AF18. Phin doan AF4 duoc
tinh trén oft silica gel véi h¢ dung méi
hmﬁamngxadimlv&c@tsephadexkéthvpvﬁéc
ky bin méng didu ché thu dugc chit 4 8 mg) va 5 (5
mg)

Hokbusine A (1): Chat rin miu tréng; ESI-
MS (m/): 6043 {M+HP. 'H-NMR (500 MHz,
CDCls} vA “C-NMR (125 MHz, CDCL): xem bang
1

Hypacenitine (2): Chit rin miu tring; ESI-
MS (m4): 6164 [M+HL. '‘H-NMR (500 MHz,
CD;OD) vd “C-NMR (125 MHz, CD;OD): xem
bing i ) i

Fuziline (3): Chit rin mdu tring; ESI-MS
(m): 4543 [M+H]". "H-NMR (500 MHz, CDCl;)
v& PC-NMR (125 MHz, CDCL): xem béng 1.
| Axit 3-hydroxy-4-methoxybenzolc (d): Chét
tin méu tring; ESI-MS (m/): 167 [M-H]; *H-NMR
(500 MHz, CDCL): 61 (ppm) 6,51 (1H, d, /=8,5 Hz,
H-5), 6,89 (1H, dd, J=2,5; 8,5 Hz, H6); 7,30 (1H, d,
J=2,5 Hz, H-2). "C-NMR (125 MHz, CDCL): 6

168,3; 147,5; 143,5; 123,1; 1184; 115,8; 1116,
515 o

Axit benzoic (5): Chat rin miu trang; ESIMg
(m/): 123 [M+H]"; TH-NMR (500 MHz, MeQD): §
(ppm): 7,40 (2H, t, J=7,5 Hz, H-3, H-5), 748 (IH, ¢
J=1,5 Hz, H-4); 7,99 (2, d, /7,5 Hz, H-2, H-6).

3. KET QUA VA THAO LUAN

Tir cin chiét ancaloit ¢ACA) vé khdng ancalojt
(ACEL) sau ki tién hinh sf i ot nhidu Bn trgg
ot sephadex. va silica gel, két hop voi sfc ky didy
ché ching 16i thu duge 5 hop chht 1-5. Chu triic cia
cdc hgp chit trén duge x4c dinh bing phuong phiy
phd cong hudmg tix hat nhan 1D, 2D, phd khéi hugng
vi 50 sdnh vé&i tii liéu tham khéo.

Ciét 1 duge phin lp dudi dang chit tho miy
tfing. Phd khéi ESI-MS che pic ion phén i proton
héa & m/z 604,3 [M+H]". Phd 'H-NMR dc tnug
cho mét hop chit dang C19-norditerpenoid alcaloid,
mt 16p chiit chinh trong chi Aconifum. Trén phé
'H-NMR ctia 1 xufit hi¢n céc tin higu @jc trrag cin’
I vong benzen bj thé 1 An & 5n 7,46 (2H, t, J=13
Hz H¥, 5% 7,57 (H, t, /=7,5 Hz; H4"); 804
{2H, t, 7,5 Hz; H-2', 6°); 5 nhém metoxy & 5
3,22; 3,31; 3,32; 3,41 va 3,83; 1 ohém NCH; & 8
2,39. Phd BC-NMR va DEPT cta 1 cho tin hifu
cla 32 nguyén tir cacbon trong 46 cb 2 nhém
metylen & B¢ 30,4 (C-2), 352 (C-12), 1 nhém
metylen lidn két véi nito & 3¢ 51,5 (C-19), 1 nhém
oxymetylen & 8¢ 76,3 (C-18), 6 nhém oxymetin nin
trong khoang §c 69,8-92,3, 1 nhém metin 1idn két
v6i nito & 8 66,4 (C-17), bén nhém metin shm
trong khodng Sc 40,6-44,3. Thém vdo d8, trén pht
“CNMR va DEPT ciia 1 cén c6 tin hign cia §
nhém metoxy nim trong khoing §c 50,5-61,7; !
ohém benzoyl bao gdm 1 chém cacbonyl, 4 nhém
CH va 1 eacbon bic 4 & 8¢ 166,22 (C=0); 1284
(C3", C5%); 129,7 (C-2°, C-6); 129,8 (C-1"); 1330
(C4"); 2 cachon bic 4 & §c 43,5 (C4); 50,5 (C-11%
2 cacbon lién két véi oxy & 8¢ 74,5 (C-13); 82,9 (C-
8) vi | phém NCH; 8c & 42,0. Trén ph8 HMEC.
tiwong tic xa gilta 5 nhém metoxy & &u 3,22; 330
3,31;3,41;3,83 1in lugt véi C-8 & 5¢ 82,9; C6 0 5,
82,1; C-18 & Bc 76,3; C-1 & 8c 80,5 vd C-16 0 &;
92,3 cho,phép x4c dich vi tri cia 5 ahém metoly
twong img tgi C-8, C-6, C-18, C-1 v C-16, Ngodi #
tuong the gita H-14 v H-27HG véi cach®
carbouyl & 8c 166,2 trén phd HMBC cho bit nkés;
benzoyl ghn véi C-14. Trén phd ROBSY, tuong ¥
gilta H-1 véi H-5 va H-10; H-5 v6i H-3, H-6 v H-!
9; H-14 v&i H-9 v H-10 cho phép xic dinh H-1, B
3, B-5, H-6, H-9, H-10 vi H-14 6 cdu hinh .
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b tuong thc gita H-15 véi 8-OCHzvd 16- NMR, két hop voi phd 2D-NMR va tham khio i
:;cm«;hm:ép %4c djoh H-15, 16-OCHsva 8-OCHa  ligu [5-6) cho phép xéc dinh hop chét 1 chinh 13
g ¢& cdu hinh g, Tir cic phén tich trén ph ID-  hokbusine A.

Hinh 1. Ciu tréic héa hoe cde hop chit dwge phan 1dp (1-5)
Béng 1. Dit ligu phd NMR cia hop chit 1, 2 va 3 ('H: 500,13 MHz, "C: 125,76 MHz, CDCls).

oo [l 2 3
¢ 8g, J (Hz) 8¢ Su, J (Hz) [ J
1 80,5 342m 85,1 3,04 dd (10,0 6,5) 721 3,66m
1,54m 2,35 br d (10,0} 1,5lm
2 04 24lm 264 164m 300 1,59 m
224 m 189 m
3 69,8 42m 349 Lédm 294 1,64 dd {14,5; 5,0
4 43,5 39,3 38,0
5 42,0 23%9m 432 2,14m 48,6 217m
6 82,1 4,14d (6,0) 83,7 3,984(6,5) 84,3 4,12m
7 42,9 296 m 446 289s 46,5 233s
8 82,9 920 792
9 443 2,60 t{6,0) 439 291 m 43,6 2,18m
10 40,6 220m 41,1 2,12m 44,1 1,88m
1 51,5 50,0 49,3
197m 1,9m 2,4 m
12 352 225m 363 2,55brd (11,0) s06 182m
13 74,5 742 40,6 226m .
14 78,7 4,87d(5,5) 788 4,88d(5,0) 759 412m
15 764 4,664 (3.0) 790 4473 2,5 5,0) 790 4414 (6,5)
16 923 340m 90,1 3332(5,5) 90, 317m
17 66,4 325m 62,2 3,08brs 62,6 271m
3,43d(8,0) 3,124 (8.0 37Tm
13 763 3,584 (8,0) 802 3,63d(8,0) 801 3,67m
327m 213 m 2,77 m
19 514 16lm 560 250495) 56,7 233d(110)
2,44dq (75, 12,5)
20 2,0 2,398 42,6 2,345 435 2Bm
21 13,1 L12¢(7,0)
1-OCHs |558 34ls 56,5 3,165
6-OCHy 59,1 33ls 58,0 3285 58,0 3,358
8-OCH; 50,5 3,228
[3-CoCHs 214 138
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Da dang sinh koc vé cdc chét cé hoat tink sink hpc

8-COCH, 1724

16-OCH; |61,7 383s 61,0 3,73s 574 345s

18-OCH; |58.8 331s 59,1 3,295 59,1 333s

14CO-Ar (1662 166,1

r 1298 1299

%6 1297 [|804d(25) [1206 [8,03d(15)

3,5 1284 17461(1,5) 1286 _|745t(7.5)

£ 1330 {75775 1332 [7.57t(7.5) !

*""v 'H-'"H: ROESY

Chét 2 duge phin 1§p dudi dang chit rin mau
tring. Phd khéi ESI-MS cho pic jon gid phan tir &
wz 616,4 [M+H]*. Gifng nhur chét 1, phé "H-NMR
vd PC-NMR cia 2 ciing djic trung cho mét h
chit dang C19-norditerpenoid ancaloid. Trén pﬁg
'H-NMR, & ving trudmg thip cho thiy ¢6 tin hign
ciia 1 vdng benzen bj thé 1 la & 8x 7,46 (2H, ¢,
J=1,5 Hz, H-3', 5°); 7,57 (1H, t, /7,5 Hz; H4");
2,04 (2H, t, /7,5 Hz H-2", &'; bén nhém metoxy
dudi dgng singlet & &u 3,16; 3,28; 3,29; 3,73, 1
nhém NCH; & 8 2,34 vi 1 nhém acetyt & &y 1,38
(3H, OCOCH;). Phé ®C-NMR. vi DEPT cta 2 cho
tin hiéu cfng hudmg clia 33 nguyen tir cachon bao
gam 5 ohém metylen (3 nhém metylen & 3¢ 26,4;
34.9; 36,3, | ahém oxymetylen & 8¢ 80,2; 1 nhém
metylen lign két véi N & 8¢ 56,0), 10 nhém metin (5
nhém oxymetin & ¢ 90,2; 85,1; 83,1; 79,0; 78,8, 1
nhém metin lién két véi nito & 8¢ 62,2 vA 4 nhém
metin & Oc 41,1; 43,9; 44,6; 43,2), 2 eachon bic 4 &
8¢ 39,3 (C4); 50,0 (C-11) va 2 cacbon lign két véi
oxy & 8c 74,2 (C-13), 92,0 (C-8). Ngodi ra, trén pbd
BC-NMR ciiz 2 cdn c6 4 nhom metoxy ndm trong
khodng 8¢ 56,6-61,0; 1 nhém benzoyl & bc [166,1
(C=0), 128,7-133,2], 1 ohém acetyl & & [172,4
(CO), 21,4 (CHy)). Céc di ligu phd NMR ciia hop
chft 2 ibng vdi 1, chi khic 14 & hop chét 2 c6
sy thay thé ciia ] nhém metoxy biing phém 1 O-
acetyl vi | chém metin thay cho I cacbon gin véi
chém hydroxy trong phin tir. Két hop céc dit ligu

H-1H: cosy
= 1" HMBC

HiCO'

1
Hink 2. Mt s tuong téc chinh tréa phé NOESY, COSY v HMBC ctia chit 1

phé va so sdoh véi i ligu tham khio cé thé xic
diah duge 2 12 hypaconitine [7-9].

Chit 3 thu duge dudi dang chit rfin mau tdng.
Phé khéi ESI-MS cho pic jon phin ¥ proton héa &
m/z 454,5 (M+H]". Phd 1D-NMR ciia 3 ciing dic
tnmg cho mét h\-gr chit dang C19-norditerpenoid
ancaloid. Trén phé 'H-NMR vz “C-NMR cia 3
cho tin higu d3c tung clia 1 nhém N-etyl & [6x 1,12
(H, ¢, J=1,0 Hz, CHy), &c 13,1 (-CHs); & 24
(1H, dq, J=7,5; 12,5 Hz, NCH.-) va 2,73 (IH, m,
NCHy-), 3¢ 48,5 (NCH.-); 3 nhém metoxy & &
3,33; 3,35; 3,45 v& 8¢ 57,4, 58,0; 59,1. Trén pbd
YC-NMR cbn cb tin higu 5 nhém metylen (3 nhém
metylen & 8¢ 29,4; 30,0; 30,6; 1 nhém metylen litn
két véi nito & 8¢ 56,7; 1 nhém oxymetylen & &
80,1), 11 nhém metin (5 nhém metin & ¢ 406;
43,6, 44,1; 46,5; 48,6, 5 chém oxymetin & 3¢ 72,5,
75,8; 79.2; 84,3; 90,4; 1 nhém metin lién két vii
nite & 8¢ 62,6), 2 cachon bic 4 & §c 38,0; 49,3 vi).
cacbon gin véi oxy & 8c 79,0. Trén phé HMB
tuong téc xa giita cic nhém metoxy & 8y 3,22-3,84
v6i cdc nguyén tir cachon & 8c 84,3 (C-6); 80,1 (¢
18); 90,4 (C-16) cho phép xdc djoh v trl cia &
nhém metoxy tai C-6, C-18, C-16, Két hop céc
MS, 1D-NMR, 2D-NMR v& tham khio t3; liga cb®
phép xic dinh dugc 3 14 fuzilin {3, 10]. Hop cblt
ilaﬂ]ydzdnvcplﬂnlipmrécﬁyoﬁncﬁavutbhﬂi

!
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Trén phé 'H-NMR cia 4, c6 tin bigu cia 3
proton. metin vbng thom trong tie dudi dang ABX
o & 6,61 (1M, d, /8,5 Hz, H-5), 6,89 (1H, dd,
#2,5; 8,5 Hz, H-6); 7,30 (IH, d, /~2,5 Hz, H-2), 1
phém metoxy & 5x 3,86, Phd C-NMR ctia hop chit
4 cho biét phiin tir c6 8 nguyén ¥ cacbon trong dé
ob | cacbon thufic nhém catbonyl o 8¢ 168,3; 6
cacbon aromatic & 8¢ 111,7-147,5 trong d6 c6 3
phém metin, 2 cacbon o6 Lidn két véi oxy & 5¢ 147,5
va 143,5; 1 nhém metoxy & Bc 51,5. Phd ()ESIMS
cho tin hiéu ciia jon phin tr deproton héa m/z 167
[M-H]~ phts hgp véi cbng thire phén tir CsHaOu. Tir
cic phin mg% phd teén két hop véi tham khao tai
ligu [11], chiing tbi c6 thé x4c djnh dugc 4 13 axit 3-
hydroxy-4-metoxybenzoic.

Chét 5 thu duge dudi dang chét rfin mau tﬁ.ng
Trén phé 'H-NMR ciia 5 trong CD,0D cho tin hign
clg 5 proton metin vong thom ¢ 8u 7,40 (2H, t,
1,5 Hz, H3, H-5), 748 (1H, t, /=7,5 Hz, H4);
7,99 (24, d, /=7,5 Hz, H-2, H-6). Phd khéi (+)ESI-
MS cho pic ion phin ¥ proton héa & m/z 123
[M+H]* phd hep vdi cong thire phin tir C;Hs02.Céc
tin higu phd cia 5 50 sanh voi tAi Ligu tham khio
[12] cho phép xdc ¢inh duge 5 1 axit benzoic,

Lod cAm on: Céng trinh ndy dugc thee hign
trong khudn khé &é t3i cdp Vién HLKHCNVN md sé
VAST.UDCN.05/14-16.
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