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Abstract 

Calolropoleanyl ester, cr-amyrin, nonacosanoic acid, docosanoic acid, tctracosanoic acid, l-(0-tricosanoyl)glycerol, 
l-(0-penlacosanoyl)glycerol, and ^siloslcrol were isolated from the leaves of Artemisia dubia Wall, ex Bess var. 
hngeracemosa Pomp, forma tonkinensis Pamp. (Asleraceac). Their structures were delermined by using spectroscopic 
methods. 
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1. MO DAU 

Hp Asteraceae la mpt hp thyc vdt Idn vdi 
khoang 60 chi; chi Artemisia Id chi Idn nhat vdi hem 
300 loai cd su da dang sinh hpc, da dgng hda hpc cac 
hgp chat thanh phdn va nhieu thdnh phdn cd hogt 
tinh sinh hpc cao can thiet cho su phdt trien thanh 
ducrc pham dilu trj [1, 2]. Chi Artemisia thudc hp 
Ciic (Asteraceae) thudng la loai cd, cdy thao hoac 
cay hoa gd. Cd 15 lodi Artemisia dupe ghi nhan 
trong Thuc vat chi Viet Nam [3] trong sd dd co mot 
so loai nhu A. apiacea, A. capillaris va A vulgaris 
[4] la cac cay thudc dupe su dung trong Y hpc cd 
tmyen Viet Nam. Thanh cao Bdc Bp {Artemisia 
dubia Wall. var. longeracemulosa Pamp. forma 
tonkinensis) la mdt loai cay thdo sdng nhieu nam, 
cao c5 1 m [3], Cay nay chua dupe nghien cuu vl 
hoa hgc nay va da dupe lya chpn thdnh mpt ddi 
tiling nghien cim trong Chuang trinh nghien cuu 
ciia chiing tdi ve thdnh phdn hda hpc cua cac lodi 
Anemisia ciia Viet Nam. Bai bao nay thdng bdo ve 
wc thanh phdn hda hpc mdi dupe phan lap tir cay 
Thanh cao Bdc Bp. 

2-THUC NGHIEM 

2-1. Phuo'ng phap va thiet bi 

Phd khdi lupng phun bui dien tu ((+)-ESI-MS) 
î7c do tren thilt bj LTQ Orbitrap XL spectrometer 

CHiermo Scientific). Pho (+)-ESI-TOF-MS dupe do 
•ren thilt bi Applied Biosyslem QSTAR XL 
snpi-fr̂ ^̂ l,,- ^y I f,,f ^=...^^ r-,L̂ 'Tr:' tiT hgt nhan 

n 13 ('^C-

NMR, 125 MHz) dupe ghi tren thiet bi Bruker 
Avance 500 vdi tetrametylsilan (TMS) la chat chuan 
ndi zero {S = 0). Tinh bdi cua cdc tin hieu cacbon 13 
dupe xac djnh bang cdc ky thuat phd DEPT. Sac ky 
ldp mdng dupe thuc hien tren ban mdng trang san 
DC-Alufolien 60 F254 (Merck, Darmstadt, CHLB 
Due) vdi ldp silica gel day 0,2 mm tren nen nhdm. 
Phdt hien vet chdt bdng cdc thudc thu vanilin/H2S04 
dac 1% va FeClj/ElOH 5% va den tir ngogi d budc 
sdng X = 254 nm. Sdc ky cpt thudng (CC) vd sdc ky 
cpt linh chi (Mini-C) dupe thyc hien tren chdt hap 
phu silica gel (Merck, Darmstadt, CHLB Due) vdi 
cdc cd hat 63-200 pm, 63-100 pm vd 40-63 pm. Chict 
pha rdn tren pha ddo RP-18 dupe thuc hien vdi cpt SPE 
Merck Lichrolut® RP-18. 

2.2. Nguyen lieu thuc vat 

Nguyen lieu thyc vat la la cay Thanh cao Bac 
Bp (Artemisia dubia Wall ex Bess. var. 
hngeracemosa Pamp. forma tonkinensis Pamp., 
Asteraceae) dupe thu nhap tgi Kontum vao thang 8 
nam 2008. Mdu thyc vgt da dugc nha thyc vat hpc 
Nguyen Quoc Binh (Vien Sinh thai vd Tdi nguyen 
sinh vdt, Vien Khoa hpc vd Cdng nghe Viet Nam) 
thu thap vd giam djnh thuc vat. 

2.3. Chict va phan lap cdc hop chat 1 - 8 

Ld cdy Thanh cao Bdc Bd dupe hong khd, say 
d 45°C, sau dd xay thanh bpt min. Bpt la khd (5 kg) 
dupe ngam chill vdi metanol d nhiet do phdng (4 
ldn', moi lan 3 ngdy). Cdc djch Ipc metanol dupe gdp 
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l̂ i v4 dirgrc ckt lofii ki?! dung mdi du6i 4p su^t giSm 
4 SOT. Plian chiet metanol dutrc hoi vdi nilAc cit 
vi chiet l5n lir(rt vdi c4c dung m6i «-hexan, CHjCb 
v4 etyl axetat de cho cic ph^n chi^t n-hexan (98,4 g), 
CHjCI: (35,5 g) vi etyl axclat (5 ^). 45 g phin chi& 
n-hexan duqrc phin lich bang sSc kl c^t CT tr6n 
silica gel, riJa giii gradient v6i n-hcxan-axeton 19:1, 
9:1, 6:1, 3:1, 2:1 vi 1:1. Cic phin doan phin tich 
(ISO ml/phin dojin) diig«: gOp Ifii vi cit loji dung 
mdi dudi ip suit giim cho 11 nh6m phin do^n. Cic 
nh6ni phin do^n 2 vi 4 dugc rira bfing metanol cho 
calolropoleanyl este (1) (1,6 g) vi ar-amyrin (2) (4,6 
g). Nh6m phin doan 3 diri;rc rira bang n-hexan cho 
acid nonacosanoic ii) (759 mg). Cic nh6m pliin 
doan 5 v.i 6 dutjTC phin tich bing sic ky cOt CC tr6n 
silica gel vdi gradicril H-hcxan-axcton 15:1, 12:1,9:1 
v;i 6:1; die chill kcl linh tho nhin du<7c tir dung djch 
rira giai dugc rua bang metanol cho axil docosanoic 
(4) (50 mg) vi .i\it tctracosanoic (5) (460 mg). /i-
Siloslcrol (6) (2,1 g) cung nhan dugrc tir nh6m phin 
doan 6 sau khi rua cac phin do^n ch^y cpt CC bing 
n-hcxan. Nh6m phan doan 10 dugrc phan tich bing 
CC tren silica gel vdi gradient n-hcxan-axcton 4:1 vi 
3:1 thinh 5 phan doan; phan do^n 4 dupe chict pha 
rin tren cgt RP-18 vdi Mc011-ll;0 7 3, 4:1 vi linh 
che tiep bang Mini-C tren silica gel vdi n-hexan -
axeton 3:1 cho hdn h{7p 2 glycerol monoestc 7 va 8 
(40 mg). 

Calotropolcanyl este (1): Tinh the hinh kim 
mau tring, d.n.c. 208°C. R/= 0,87 (TLC, silica gel, 
n-hexan-axeton 9:1, v/v). ESI-MS; in/z 469,25 
((M+H]*), 491,21 ([M+Na]'). ' H - N M R (CDCIj): d 
(ppm) 0,70 (3H, s, CIlj-30), 0,84 (3H, s, Cl 1,-26), 
0,85 (3H, s, CHi-25), 0,87 (3H, s. Cl lj-23), 0,89 (311, 
s, CH,-24), 0,94 (3H, s, CH,-29), 1,01 (3H, s, Cll,-
28), 1,16 (3H, s. Cl 1,-27). 2,05 (3H, s. 3-OAc), 4,51 
(IH, dd, J = 4,5 Hz, 11,0 Hz, H-3). "C-NMR 
(CDCIj): ^ (ppm) 16,5 (q,C-:5). 16,6 (q, C-:6). 17,7 
(q, C-23), 18,4 (t, C-6), 21,3 (q, C-27). 21,8 (t, C-l I), 
23,7 (t, C-2), 23,8 (q, C-2')). 2-1.1 (q, C-2S). 25,0 (l, 
C-15), 26,5 (t, C-12), 28,1 (q, C-24). 32,4 (q, C-30), 
33,3 (s, C-20), 34,6 (s, C-17), .1-1.8 (l. C-7). 35,5 (t. 
C-21), 36,7 (t, C-16), 37,2 (s, C-10), 37,8 (s, C-4). 
38,6 (t, C-22), 38,7 (t, C-l), 39,4 (t, C-19), 41,0 (s, 
C-8), 44,7 (s. C-14), 50,7 (d, C-9), 55,5 (d, C-5), 
81,0 (d, C-3), 133.3 (s, C-18), 134,3 (s, C-13), 171,0 
(s, 3-OAc). 

a-Amyrin (2) Tinh the hinh kim mau tring, 
d.n.c. 185-I86°C. R/= 0,5 (TLC, silica gel, n-hexan-
axeton 9:1, v/v). 'H-NMR (CDCIj): S (ppm) 0,79 
(3H, s, CHj-28), 0,80 (3H, d, J = 6,0 Hz, CHj-29), 
0,86 (6H, s, Cllj-23, Cll,-24). 0,92 (3H, d, J = 6,0 
Hz, CHj-30), 0,99 (3H, s. CHj-25), 1,0 (3H, s, CH,-
26), 1,08(3H, s, CHj-27), 3,23 (IH, dd ,y=4 ,5 llz, 
11,0 Hz, H-3), 5,13 (IH, br s, H-12). "C-NMR 
(CDCIJ) : ^ (ppm) 15,5 (q, C-25), 15,6 (q, C-24), 16,4 
(q, C-26), 17,5 (q, C-29), 18,5 (t, C-6), 21,4 (q, C-
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30), 23,3 (q, C-27), 23,4 (t, C-11), 26,5 (t, C-16), 
27,3 (t, C-2), 28,1 (q, C-23), 28,1 (t, C-15), 31,3 (t, 
C-21), 33,8 (s, C-17), 36,9 (s, C-10), 38.7 (s, C-4), 
38,8 (t, C-l), 39,6 (d, C-20), 39,7 (d, C-19), 40,1 (s, 
C-8), 41,6 (t, C-22), 42,1 (s, C-14), 47,8 (d, C-9), 
55,2 (d, C-5), 59,1 (d, C-18), 79,1 (d, C-3), 124,5 (d, 
C-12), 139,6 (s, C-13). 

AxK nonacosanoic (3) Bgt vo djnh hlnh miu 
tring. K/ = 0,33 (TLC, silica gel, n-hexan-axeton 
20:1, v/v). 'll-NMR (CDCI,): S (ppm) 0,89 (3H, t, J 
= 7,0 11/, CHj-29), 1,27 (50H, br s. Cllj-4 ^ CH,-
28), 1,64 (2H, quintet, J = 7,5 Hz, CII;-3), 2,36 (2H, 
t,y=7,5llz,CH2-2). 

Axit docosanoic (4): Bgt vd djnh hlnh miu 
tring. R/ = 0,4 (TLC, silica gel, «-hexan-EtOAc 9:1, 
v/v). 'H-NMR (CDCI,): <S (ppm) 0,88 (3H, t, J' 7,0 
Hz, CII,-22), 1,26 (36H, br s, CHj-4 - • CH2-2I), 
1,64 (2H, quintet, J = 7,5 Hz, CHj-3), 2,34 (2H, t, J 
= 7,5 Hz, CHj-2). 

Acid tctracosanoic (5) Bgt vd djnh hinh miu 
tring. R, = 0,15 (TLC, silica gel, n-hexan - EtOAc 
9:1, v/v). ' H-NMR (CDCI,); d (ppm) 0,88 (3H, \,J= 
7,0 Hz, CH,-24), 1,26 (40H, br s, CH,^ - • CHj-23), 
1,62 (211. quintet, J = 7,5 Hz, CHj-3), 2,34 (2H,t,y 
= 7,5 Hz, CH:-2). "C-WIR (CDCI,): li (ppm) 14,1 
(q, C-24). 22,7, 24.7. 29,1, 29.3. 29,4. 29,6, 29,7, 
31,9, 33,9 (tat ci t, C-3 -> C-23). 178,9 (s, C-l). 

/f-Silostcrol (6): Tinh the hinh kim miu tring. R̂  
= 0,67 (TLC, silica ccl. n-hexan-axeton 6:1, v/v).^-
Sitoslerol di dugc xic djnh qua phan tich TLC va 
co-TLC vdri chit chuan. 

Hon hprp ciia l-0-(trico$ano>l)glycerol (7) va 
l-0-(pcnlacosanoyl)glyccroi (8): Bgt vd djnh hinh 

mau tring, (orJo -1.9 (c0 , l , pyridin). ESl-TOF-MS: 
m/z .1.̂ 4 (C:,lli,0;'-, [M + H] ). 382 (CjjHi.O;*', [M 
+ 11]'). 'I l-NMR (CD,OD +CDCIj): <S(ppm) 0,88 (t, 
J = 7,0 Hz, nhdm CIL cuoi mach), 1.26 (br s) (n x 
CII;). 1,61 (quintet, J = 7,0 Hz, CH2-3'), 2.34 (t ,J = 
7,0 Hz, CH,-2'), 3,55 (dd,7= 11,5 Hz, 6,0 Hz), 3,63 
(dd, y = 11,5 Hz, 4,0 Hz) (CHj-S), 3,87 (quintet, J = 
5,0 llz, H-2), 4.12 (dd, y = 5,0 Hz. 4,0 Hz, CH;-1). 
"C NMR (CDjOD + CDCIj): (?(ppm) 13,9 (q, nhdm 
CHJ cuoi mach), 22.5 (t), 24.7 (t), 28,9 (t), 29,1 (1), 
29.2 (t). 29.3 (t), 29.4 (t), 29.5 (t) (n x CH;), 31,8 (t, 
C-3'), 34,0 (t. C-2'). 63,1 (t, C-3), 65,0 (t, C-l), 69,9 
(d.C-2). 174.4 (s .C-r ) . 

3. KET QU A VA THAO LUAN ^ 1 

Phin chiet metanol tir li cay Thanh cao Bic Be 
duac phan bd lan lugt gitta HjO va n-hexan, CH2CI 
va etyl axetat de cho cac phin chi6t tuong ling. Phil 
chiai n-hexan dupe phan tach bing sic ki cd 
gradient (silica gel) sau dd tinh che bing RP-SPE vi 
Mini-C (silica gel) de cho cac hpp chit 1-8. 
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Hjc'—0—H-

HC—OH 

7n = 21 
8n = 23 

Hpp chat 1 dupe phdn Igp dudi dgng tinh the 
kinh kim mdu trdng, d.n.c. 208°C. Pho khoi lui;nig 
(+)-ESI-MS cua 1 cho cdc pic ion gid phdn tu d ni'z 
469,25 ([M+H]') vd 491.21 ([M+Na]') cho gid thiet 
ve cong thiic phdn tu CsiHjjO;). Cac pho 'H-NMR 
vi'̂ C-NMR cua 1 xac djnh mpt iritecpenoid vdi 32 
C bao gom 8 nhdm metyl d dgng singlet, 11 nhdm 
metylen, 3 nhdm metin irong dd cd 1 nhdm 
OQinethin (I5H 4,51), 8 cacbon trong dd cd mpt noi 
i!6ithe4 lan [̂ c 133,3 (s) vd 134,3 (s)] vd mpt nhdm 
acetoxy [̂ H 2,05 (s); dc 21,3 (q) vd 171,0 (s)]. Cdc 
d$ chuyen djch hda hpc cua noi ddi rat ddc trung cho 
vj tri cua chiing trong khung cacbon oleanan; trong 
tnrdng hpp chat 1 vj tri ciia noi ddi da dupe xdc djnh 
laC-13/C-14. Nhdm axetoxy phdi dupe lien ket vdi 
C-3 nhu thuemg thay trong cdc Iritecpenoid xuat 
phit tir cac con dudng smh tdng hpp cac chat ndy 
qua sy ddng vdng cua 2,3-oxidosquaIen. Hda lap lh8 
3^ ciia nhdm axetoxy da dupe xac djnh dya tren 
tirong tac diaxial H-'ialH-l^. Cac d& kien phd ESI-
MS, 'H-NMR vd '^C-NMR cda 1 phii hpp vdi ciia 
calolropoleanyl este mdi dupe phan Igp cho den nay 
tw vote cay Ca/o/ro/jis/?rocera (Aslepidiaceae) [5]. 

Hpp chdt 2 da dupe xdc djnh la mpt Iritecpenoid 
day ursan Id or-amyrin (urs-12-en-3^ol) bdng cac dir 
kien pho 'H-NMR vd "C-NMR. Trong trudng hpp 
i:li5t2 vi tri noi ddi C-12/C-13 {Sc 124,5 vd 139,3) 
va nhdm 1f3-0H {6c 79,1) dya tren cdc dp chuydn 
dich carbon 13 [6]. Khung iritecpenoid ursan dd 
dugc gid thilt tir su xuat hien cua 2 nhdm metyl dudi 
dWgdoublet (d, J= 6,0 Hz) tren pho 'H-NMR d (^H 
0.80 va 0,92). a-Amyrin Id mpt iritecpenoid cd trong 
nhieu thuc vdt va cd hoat tinh khdng viem va ire che 
"iQtseenzymp]. 

Cac chdt 3-5 deu cho cac tin hieu cdng hudng tu 
proton cua nhdm metyl cuoi mgch d ^n khoang 0,88 
(3H) va nhdm metylen d ^H khoang 1,26 (n x CHj) 
cfia mgt nhdm alkyl mgch ddi. Cdc chdt nay dupe 
'̂ ac tfjnh la cdc axit beo dya tren tin hieu ddc trung 
cua nhom metylen lien ke vdi nhdm axit cacboxylic 
ĵ H khoang 2,34 (2H). Trong Irudng hpp chat 5 phd 
C-NMR xdc djnh nhdm axil cacboxylic nay cpng 

™dngd<5H 178,9 (s). Chieu dai cac mach alkyl ciia 
3-5 tia flir™ «,̂ „ ^;„i, H.̂ „ ..A,, ^y.l,^ gao dudng 

cong tich phan cua cdc nhdm metylen. Do dd, 3 - 5 
dd dupe xdc djnh Id cac axit nonacosanoic, 
docosanoic vd tctracosanoic. 

Mpt hdn hpp cac chit 7 vd 8 da dupe phan lap 
dudi dgng bpt vd dinh hinh mdu trdng, Pho ' H - N M R 
vd '"'C-NMR ciia hdn hpp ndy cd cac tin hi?u ddc 
trung ciia mpt phan axit beo [S^ 1,26 (n x CH2, br s), 
1,61 (quintet, J =7,0 Hz), 1,62 (2H, quintet, J = 7,0 
Hz), 2,34 {i,J= 7,0 Hz); ,^13,9 (q), 22,5 (t) ^ 34,0 
(t) vd 174,4 (s)]. Cdc tin hieu NMR cdn lgi thupc v^ 
phdn glycerol bao gom 2 nhdm oxymetylen [̂ -, 3,55 
(dd , /= 11,5 Hz, 6,0Hz)/3,63(dd, J = 11,5 Hz, 4,0 
Hz) vd 4,12 (dd, J = 5,0 Hz, 4,0 Hz); 5c 63,1 (t) va 
65,0 (I)] va mpt nhdm oxymethin [^ 3,87 (quintet, J 
= 5,0 Hz); Sc 69,9 (d)]. Cdc du kien phd ndy cho 
thay cau true 1-0-glycerol monoeste ciia cdc chat 7 
vd 8; dp chuyen dich hda hpc cua cacbon ciia 
glycerol lien ket vdi nhdm cacbonyl chuyen dich ve 
phia trudng thdp d 4i4,12 [8], Cdc axit beo da dupe 
xac djnh la axil tricosanoic (C23H 6̂02) va acid 
penlacosanoic (C25H50O3) dua tren cac pic phdn 
mdnh RCOO "̂ d m/z 354 (C25H450î ) va 382 
(C3sRi902^) tren phd (+)-ESI-TOF-MS. Do dd cdu 
triic ciia 7 va 8 da dupe xac dinh la \-{0-
tricosanoyOglyceroI vd l-(0-pentacosanoyl)glycerol. 
Cdc chdt ndy chua dupe lim thdy trong cdc loai 
Artemisia. 

4. KET LUAN 

Nghien cuu da xac djnh dupe Id cay Thanh cao 
Bdc Bd {Artemisia dubia Wall, ex Bess. var. 
hngeracemosa Pamp. forma tonkinensis Pamp., 
Asteraceae) Id mdt ngudn cung cdp 2 hpp chat 
Iritecpenoid thdnh phdn chinh, calolropoleanyl este 
vd a-amyrin, ciing vdi cac axil beo, cdc glycerol 
monoeste vd /3-sitosterol. Cdu true cua cac chdt dupe 
phdn lap da duoc xac dinh chu yau bdng cac nghien 
cuu phd NMR. 

Ldi cam on: Cdng trinh nghien cim nay dugc hodn 
thdnh v&i su ldi tra cua Quy phdi trien Khoa hoc vd 
Cong nghe Qudc gia (NAFOSTED). Ha Noi. Viel 
Nam 
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