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Abstract

Calotropolcanyl ester. a-amyrin, nonacosanoic acid, docosanaic acid, tetr

ic acid, 1-(O-tri yl)glyeerol,

1{0-pentacosanoyl)glycerol. and (sitosterol were isolated from the Icaves of Artemisia dubia Wall. ex Bess var.
longeracemosa Pamp. forma tonkinensis Pamp. (Asteraccac). Their structures were determined by using spectroscopic

methods.
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1.MO DAV

Ho Asteraceac 1a mot ho thyc vit lon vai
Khoang 60 chi; chi Artemisia 12 chi lon nhat vai hon
300 lodi 6 sir da dang sinh hoc, da dang héa hoc cac
hgp chat thaoh phan va nhiéu thanh phan ¢6 hoat
tinh sinh hoc cao cdn thiét cho sy phat trién thanh
duoe phdm diéu tr (1, 2]. Chi Arremisia thuée ho
Cic (Asteraceae) thuomg 14 loai co, cay thao hoic
cdy hoa gt"), Cé 15 loai Artemisia duge ghi nhan
trong Thye vt chi Viét Nam [3] trong s6 do ¢ mot
s5 Jodi nhu A. apiacea, A. capillaris va A vulgaris
[4] 1a cac cay thude dugc sir dpng rong Y hoc ¢6
Imycn Viét Nam. Thanh cao Bic B§ (Artemisia
dubia Wall. var. longeracemulosa Pamp. forma
fonkinensis) 1a mot loai cdy thio séng nhicu nim,
o ¢y | m [3). Ciy nay chua duge nghién clu vé
héa hoe nay va da duge lya chon thanh mdt déi
twong nghién ciru trong Chuong Irinh nghién cdu
ciia chiing t3i vé thanh phan hoa hoc cua céc lodi
Artemisia cia Viét Nam. Bai bdo nay théng bao vé
cic thanh phin héa hoc mdi duge phan lap 1o cay
Thanh cao Bic Bj.

LTHYC NGHIEM
21 Phwrang phap va thiét bi

Phé khéi lugng phun bui dién twr ((+)-ESI-MS)
duge do trén thiéy bi LTQ Orbitrap XL spectrometer
(Termo Scientific). Phé (+)-ESI-TOF-MS duoc do
én thiét b Appllcd Blosyslcm QSTAR XL

i ur hat nhan
n 13 (-

NMR, 125 MHz) duoc ghi trén thiét bj Bruker
Avance 500 véi tetrametylsilan (TMS) 1a chit chuén
ngi zero (8 = 0). Tinh bi cua céc tin hi€u cacbon 13
duge xac dinh bing cac ky thuat phd DEPT. Sic ky
16p méng duge thuc hién trén ban mong trang san
DC-Alufolien 60 Fa (Merck, Darms(adl CHLB
Dirc) vai 1op silica gel day 0,2 mm (rén nén nhom.
Phat hién vét chit béng cac thude thir vanilin/H,SO,
dic 1% va I'eCh/ElOH 5% va dén 1o ngoai & buﬁc
séng A =254 nm. Séc ky cdt thudng (CC) v sic ky
¢ot tinh ché (Mini-C) duge thyc hién trén chit hap
phu silica gel (Merck, Darmstadi, CHLB DPic) véi
cic co hat 63-200 pm, 63-100 um va 40-63 pm. Chiét
pha 3n trén pha dao RP-18 dwgc thyc hién véi cot SPE
Merck Lichrolut® RP-18.

2.2. Nguyén li¢u thye vit

Nguyén li¢u thyc vat 13 |a cdy Thanh cao Bic
Bo  (Artemisia  dubia  Wall  ex Bess. var.
longeracemosa Pamp. forma (onkinensis Pamp.,
Aslcraceae) duqc thu nhip tai Kontum vao thang 8
nim 2008. Mau thuc vat di dugc nha thye vét hoc
Nguyén Quéde Binh (Vién Sinh thai va Tai nguyén
sinh vat, Vién Khoa hoc va Cong nghé Viét Nam)
thu thap va giam dioh thyc vl

2.3. Chiét va phin 13p cic hop chdt L -8

La cay Thanh cao Bic B dugc hong kho, siy
& 45°C, sau d6 xay thanh bét min. Bot 14 khd (5 kg)
dugc ngam chidt vai metanol & nhiét d phong (4
14n, mdi lan 3 ngay). Cac dich loc metanol duge gdp
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lai va dugc ct logi kiét dung mdi duéi dp sufit gidm
& 50°C. Phin chiét metanol duge hod véi nude cét
va chiét Iin lugt véi che dung méi n-hexan, CH)Cl,
vi etyl axctat dé cho cac phin chiét n-hexan 298,4 %).
CH,Cl, (35,5 g) va etyl axctat (5 g). 45 g phén chict
n-hexan dugc phén tach bing sdc ki cft CC trén
silica gel, rira giai gradicnt véi n-hexan-axeton 19:1,
9:1, 6:1, 3:1, 2:1 va 1:1. Céc phéin dogn phén tich
(150 ml/phan dogn) duge gdp lai vé cht logi dung
méi dubi 4p suft gidm cho |1 nhém phén dogn, Cac
nhdm phan doan 2 va 4 dugc rira bng metanol cho
calotropoleanyl csic (1) (1.6 g) v a-amyrin (2) (4,6
2). Nhdm phén dogn 3 duge rira bing n-hexan cho
acid nonacosanoic (3) (759 mg). Cac nhém phdn

doan 5 va 6 duge phén tach bing sic ky cot CC trén
silica gel véi gradient n-hexan-axeton 15:1, 12:1, 9:)

vi 6:1; cic chiit hét onh the nhin duge tir dung dich
rira giai duge nra bing metanol cho sxit docosanoic
{4) (50 mg) va anit 1ctracosanoic (5) (460 mg). f-
Sitosicrol (6) (2,1 g) cung nhgn dugc tir nhém phén
doan 6 sau hhi rira cic phan dogn chay cot CC bﬁng
n-hexan. Nhém phan doan 10 duge phan tich bing
CC uénssilica gel voi gradient #-hexan-axcton 4:1 va
3:1 thanh 5 phan doan; phian doan 4 dugc chiét pha
rAn trén cot RP-18 véi McOII-H1,0 7 3, 4:1 va tinh
ché tiép bfmg Mini-C trén silica gel vou n-hexan -

axeton 3:1 cho hén hop 2 glycerol monocste 7 va 8
(40 mg).

Calotropolcanyl este (1) Tinh thé hinh kim
mau trdng, d.n.c. 208°C. R,= 0,87 (TLC, silica gel.
n-hexan-axeton 9:1, v/v). LESI-MS: m/z 469,25
(IM+H]'), 491,21 ([M+Na|'). "H-NMR (CDCl,): &
(ppm) 0,70 (3H, s. CH1;-30), 0,84 (3H, s. Cl1;-26).
0.85 (3H. 5. CH,-25), 0,87 (3H, 5. C11;-23), 0.89 (311,
s, CI1:-24), 0,94 (3H. s, CH3-29). 1.01 (311, 5, ClHx-
28), 1,16 (3H, ~. C11:-27). 2,05 (3H, 5. 3-OAc). 4.51
(IH, dd. J = 4,5 Hz, 11,0 Hz 11-3). ""C-NMR
(CDCLy): 8 (ppm) 16,5 (q. €-25). 16.6 (q. C-26). 17.7
(g, C-23). 18,4 (1,C-6), 21.3 (q. C-27). 21.8 (1. C-11),
23.7(1, C-2), 23.8 (q. C-29). 24,1 (q. C-28). 25.0 (1.
C-15), 26,5 (1. C-12). 28,1 (g, C-21). 32,4 (q. C-30).
333 (s. C-20). 34,6 (~. C-17). 31.8 (1. C-7). 35,5 (1.
C-21), 36,7 (1, C-16), 37.2 (s. C-10), 37.8 (5. C-4).
38,6 (1, C-22), 38,7 (1, C-1), 39.4 (1. 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 (5. C-18). 134.3 (5. C-13), 171.0
(s, 3-OAc).

a-Amyrin (2) Tinh thé hinh kim mau lrz"\ng,
d.n.c. 185-186°C. R;= 0,5 (TLC, silica gel, n-hexan-
axcton 9:1, v/v). 'H-NMR (CDChL): § (ppm) 0,79
(3H, s. CHx-28), 0.80 (3H, d, J = 6,0 Hz, Ct1;-29),
0.86 (6H, s, Cl1;-23, CH+-24). 092 (3H, d, J = 6,0
Hz, CH;-30), 0,99 (3H, 5. CH,-25), 1,0 (3H, s, CH,-
26), 1,08 (3H, s, CH,-27), 3.23 (1H, dd, J =45 Iz,
11,0 Hz, H-3), 5,03 (1M, br s, H-12). “C-NMR
(CDC)): 8 (ppm) 15,5 (q. C-25). 15,6 (q, C-24), 16,4
(g, C-26), 17,5 (g, C-29), 18.5 (t, C-6), 21,4 (q, C-
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30), 23,3 (g, C-27), 23,4 (1, C-11), 26,5 (1, C-16),
27,3 (t, C-2), 28,1 (q, C-23), 28,1 (t, C-15), 31,3 ,
C-21), 33,8 (s, C-17), 36,9 (s, C-10), 38,7 (s, C-4),
38,8 (1, C-1), 39,6 (d, C-20), 39,7 (d, C-19), 40,1 (s,
C-8), 41,6 (1, 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).

Axit nonacosanoic (3)° Bt vo dinh hinh miu
teding. R, = 0,33 (TLC, silica gel, n-hexan-axeton
20:1, viv). 'I1-NMR (CDCly): 8 (ppm) 0,89 (3H. 1, J
= 17,0 Hz, CH;-29), 1.27 (50H, br s. CHy-4 — CH,-
28), 1,64 (2H. quintet, J = 7,5 Hz, CH;-3). 2,36 (2H,
1, J=175 Hz, CH,-2).

Axit docosanvic (4): Byt vo dinh hinh mau
wing. R, = 0,4 (TLC, silica gel, n-hexan-EtOAc 9:1,
viv). "H-NMR (CDC),): & (ppm) 0.88 (3H,t,J= 7,0
Hz, C11,-22), 1,26 (36H, br s, CH;-4 -» CH;-21),
1,64 (2H, quintet, J = 7,5 Hz, CH,-3), 2,34 2H, , J
=7,5 11z, CHy-2).

Acid tetracosanoic (5)° Bgt vo dinh hinh mau
tring. R, = 0,15 (TLC, silica gel, n-hexan - EtOAc
9:1, v/v). 'H-NMR (CDCly): § (ppm) 0,88 3H,1,J=
7,0 Hz, CH,-24), 1,26 (40H, br s, CI1:4 — CH,-23),
1,62 (2. quinter, J = 7,5 Hz, CH,-3). 2,34 2H, 1, J
= 7.5 Hz, CH:-2). "C-NAMR (CDCh): & (ppm) 14,1
(q. C-24), 22,7, 24.7. 29,1, 29.3. 29.4. 29,6, 29,7,
319,339 (tatcat, C-3 — C-23). 1789 (s, C-1).

f1-Sitosterol (6): Tinh theé hinh Kim mau teéing. R
= 0,67 (TLC, silica gel. n-hexan-axeton 6:1, v/v). f-
Sitosterol d3 duge xac dinh qua phan tich TLC va
¢o-FLC voi chat chuan,

Hin hop cua 1-O-(tricosanoy glycerol (7) va
1-O-(pentacosanoyl)glycerol (8): Bot vo dinh hinh
miu trhng, [als —1.9 (¢ 0,1, pyridiny. ESI-TOF-MS:
7z 334 (CaH0:" (M + HT'). 382 (Cy5HigO,™, [M
+ 1] "H-NNIR (CD;OD + CDCly): & (ppm) 0,88 (t,
J = 7.0 Hz, nhém CHl: cudi mach), 1.26 (br s) (n
CH.). 1,61 (quintet, J = 7,0 Hz, CH»-3'), 2.34 (v J =
7.0 Hz CH,-2"), 3.55 (dd. J = | 1,5 Hz, 6,0 Hz), 3,63
(dd. J = 11,5 Hz 4.0 Hz) (CH,-3), 3.87 (quintet, J =
5.0 Hz, H-2). 4.12 (dd. J = 5.0 Hz. 4,0 Hz, CHy-1).
"C NMR (CD;OD + CDCLy): &(ppm) 13,9 (g, thom
Clly cudi mach), 22,5 (1), 24.7 (1), 28,9 (1), 29,1 (1),
29.2(1). 29.3 (1), 29.4 (1), 29.5 (1) (n x CHy), 31,8 (¢,
C-3"). 34,0 (1. C-2'). 63,1 (1, C-3), 65,0 (¢, C-1), 69,9
(d.C-2). 1744 (s. C-1").

3.KET QUA VA THAO LUAN

Phan chiét metanol tir 14 cdy Thanh cao Bic B¢
duge phan b 1an lugt giira H,O va u-hexan, CH,Cl
va etyl axctat dé cho cic phan chiél nrong img. Phit
chi¢t n-hexan dugc phan tach béng sic ki ¢§
gradient (silica gel) sau d6 tinh ché bing RP-SPE v:
Mini-C (silica gel) dé cho cac hop chét 1-8.
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Hop chat 1 duge phan lip dudi dang tinh thé
kinh kim mau tring, d.n.c. 208°C. Phd khéi lugng
(+}-ESI-MS ctia 1 cho cic pic ion gia phan tr & m =
49,25 (IM+H]") va 491,21 ([M+Na]’) cho gi4 thiét
vé cong thire phan tir CH0,). Cac phd 'H-NMR
vi "C-NMR cuia 1 xdc dinh mot tritecpenoid véi 32
Cbao gom 8 nhém metyl & dang singlet. 11 nhom
metylen, 3 nhém metin trong d6 ¢6 1 nhém
oxymethin (dy 4.51), 8 cacbon trong dé ¢6 mét ndi
01 thé 4 13n [8¢ 133,3 (s) va 134,3 (s)] va mdt nhém
acetoxy [y 2,05 (s); 5c 21,3 (q) va 171,0 (s)]. Cac
) chuyén dich héa hoc cua ndi ddi rat dic trung cho
vi tri cda chiing trong khung cacbon olcanan; trong
tudmg hop chét 1 vi tri ciia ndi d6i di duge xic dinh
12 C-13/C-14. Nhém axetoxy phai duge lién két véi
C3 nhu thuémg thay trong cac lnlecpenmd xudt
phit tir cic con dudng sinh téng hop cac chat nay
qua sy déng vong cua 2,3-oxidosqualen. Hoa I3p thé
3f cia nhom axctoxy di dugc sic dinh dya (rén
wong tdc diaxial H-3a/H-2,,. Céc dir kién phd ESI-
MS, 'H-NMR va "C-NMR cia 1 phi hgp véi cia
calotropoleanyl este m&i dugce phan lap cho dén nay
v ré cay Calotropis procera (Aslepidiaceae) [5].

Hop chit 2 da duge xac dinh la mot lnlccpcnold
day ursan la a-amyrin (urs-12-en-3/0l) bing cac dir
kién pho 'H-NMR va "C-NMR. Trong truong hep
chdt 2 vi tri néi d6i C-12/C-13 (0c 124,5 va 139,3)
viohém 3B0H (5c 79.1) dua trén cac d chuyén
dich carbon 13 [6). Khung tritecpenoid ursan da
duge gia thiét tir sy xuat hién ciia 2 nhom metyl dudi
dang doublet (d,J=6,0 Hz) trén pho H-NMR & (3y
080v4 0,92). @-Amyrin Ia mot tritecpenoid 6 trong
thiéu lhuc VAl v ¢6 hoat tinh khang viém va (c ché
mOlsoenzym [7.

Cic chit 3-5 ddu cho cac tin hiéu cong huong tir
Proton ciia nhém metyl cudi mach & oy khoang 0,88
(3H) va nhom metylen & &y khoang 1,26 (n x CHy)
tia mjt hom alkyl mach dai. Cac chat nay duge
tée dinh 13 cac axit béo d\la trén tin hi¢u dac trung
cla nhom metylen lien ké v&i nhém axit cacbO\)/hc
‘“5»1 khoing 2,34 (2H). Trong truémg hop chét 5 pho

NMR xac dinh nhém axit cacboxylic nay céng
h"OngUJH 178,9 (s). Chidu dai cic mach alkyl caa

585 Mrne wan dinh dorn i oA cao dudng

Thinh phdn héa hoe cdy thanh cao Béc bs..

. )
*':C—O-ﬁ’—(cnmcu,

f
HE—0H
H,C—~0H

Tn=2)
8n=23

cong tich phin ciia cic nhém metylen. Do d6, 3 - 5
43 dugc xéc dinh [a céc axit nonacosanoic,
docosanoic va (etracosanoic.

Mét hdn hop cic chit 7 va 8 da duge Phan 1ap
dlr(yl dang bt v dmh hinh mau (réng Phé 'H-NMR
va "C-NMR cia hén hop nay cé céc tin hi¢u dic
trung ciia mét phan axit béo [&;1,26 (n x CH,, brs),
1,61 (quintet, J = 7,0 Hz), 1,62 (2H, quintet, J = 7,0
Hz), 2,34 (,J = 7,0 Hz), & 13,9 (), 22,5 (1) - 34,0
() va 1744 (s)]. CdC tin hiéu NMR con lai thuge vé
phén glycerol bao gdm 2 nhom oxymetylen [ 3,55
(dd, J= 11,5 Hz, 6,0 Hz)/3,63 (dd, J = 11,5 Hz, 4,0
Hz) va 4,12 (dd, J = 5,0 Hz, 4,0 Hz); & 63,1 (1) va
65,0 (1)) va mt nhém oxymethin [ & 3,87 (quintet, J
=350 Hz); & 69,9 (d)}. Céc dir kién phd ndy cho
thdy cdu tric 1-O-glycerol monoeste ciia céc chét 7
va 8; do chuycn dich héa hoc cha cacbon cua
glycerol lién két véi nhém cacbonyl chuyén dich vé
phia trudng lhap & 84,12 [8]. Céc axit béo da dugc
x4c dinh 1a axit tricosanoic (Cy;HsO,) vd acid
pentacosanoic (CysHsO;) dwa trén cac pic phan
manh RCOO" & w/z 354 (CyiHisO,') va 382
(CasHgO;") trén phd (+)-ESI-TOF-MS. Do dé ciu
trac cia 7 va 8 da duge xac dinh la 1-(O-
lncosanoxl)glycerol va 1-(0- penlacosanoyl)glycerol
Chc chat nay chua dugc tim (hiy trong cic lodi
Artemisia.

4, KET LUAN

Nghién ciru di xac dinh duge V cy Thanh cao
Bic Bo (driemisia dubia Wall. ex Bess. var.
longeracemosa Pamp. /o: ma  tonkinensis Pamp..
Asleraceae) 1a mot nguon cung cép 2 hop chét
tritecpenoid thanh phan chinh, calotropoleany! este
va g-amyrin, cung vdi cic axit béo, cic glycerol
monoeste va SBsitosterol. Chu triic cua chc chit dugc
phén lap da duge xéc dinh chit yéu bang cic nghién
ciru phd NMR.

Léi cam on: Cong trinh nghién cieu nay duwgc hoin
thénh voi sw 1ai trg cua Quy phdl rrién Khoa hoc va
Cong nghé Quéc gia (NAFOSTED). Ha Noi, Vit
Nam
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