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Abstract: Taraxasterol acetate, 1-dotriacontanol, taraxasterol, stigmasterol, 2-(prop-1-ynyl)-5-(5,6-
dihyroxyhexa-1,3-diynyl)thiophene), stigmasterol 3-O-p-D-glucopyranoside, and B-sitosterol 3-O-
B-D-glucopyranoside were isolated from the leaves of Pluchea indica and determined with NMR
techniques. Taraxasterol acetate, taraxasterol, and stigmasterol could be isolated in high yields from
Pluchea indica growing in Gia Lam, Hanoi, Vietnam.
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Tom tit: Taraxasteryl acetate, 1-dotriacontanol, taraxasterol, stigmasterol, 2-(prop-1-ynyl)-5-(5,6-
dihyroxyhexa-1,3-diynyl)thiophene), stigmasterol 3-O-p-D-glucopyranoside va p-sitosterol 3-O-p-
D-glucopyranoside dwoc phan lap tir 14 cua cdy cuc tin (Pluchea indica L.), cac hop chét nay dwoc
nhan dang dua vao phuong phap cong huong tir hat nhan NMR. Ham lugng cac hop chat taraxasteryl
acetate, taraxasterol, va stigmasterol phan lap duoc trong l4 cy clc tan dwoc thu hai & Gia Lam, Ha
Nbi twong ddi cao.

Twr khéa: Pluchea indica, phytosterol, triterpenoid, taraxasteran, stigmastane.

1. Mé dau dugc nhiéu hop chat méi véi hoat tinh khang
_ viém, khang khuan, chéng ung thu, tc ché

Chi Pluchea thuoc ho Clic (Asteraceae) co enzym acetylcholinesterase [2]. Tur cay Cuc tan
khOéng 10 loai & Ché;U A 0] V|ét Nam, chi V|ét Nam tinh déu [3] va 2_(prop_1_yny|)_5_(5,6_
Pluchea c6 4 loai pho bién: P. eupatorioides dihydroxyhexa-1,3-diynyl)nthiophen  [4] da
Kurz. (cay luc, nat cam), P. polygonata Gagnep. duoc phan 1ap. Nhdam gép phan nghién cau day
(cay cuc bong, hoa mat), P. pteropoda Hemsl. dt hon vé thanh phéan héa hoc cua cay P. indica
(cay sai ho nam, nam Sé}i ho), P. indica L. (cay & Viét Nam chung t6i da thu thap mau I ciy Clc
clc tan, tir bi) [1]. Nghién ciu thanh phan hoa tAn mién Béc va thuc hién viéc phan 1ap cac hop
hoc chi Pluchea xac dinh dwgc cac thanh phan chét terpenoid va phytosterol. Két qua 1a da phan
sesquiterpenoid, flavonoid, acid caffeoylquinic, lap duoc cac hop chat thanh phan terpenoid
steroid, triterpenoid, diterpenoid, va alkynyl chinh nhém taraxasteran va phytosterol chinh

thiophen [2]. Nghién ctu cay P. indica xac dinh nhom stigmastan (Hinh 1).
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Hinh 1. Ciu tric cac hop chit 1-6.

2. Thiét bi va phwong phap
2.1. Thiét bj va hoa chat

Pho khéi lwong phun bui dién (ESI-MS)
dugc ghi trén hé thong LC/MSD Trap Agilen
Series 1100. Phé cong hudng tir hat nhan proton
(IH-NMR, 500 MHz), carbon-13 (13C-NMR,
125 MHz), DEPT duoc ghi trén thiét bi Bruker
Avance 500 véi tetramethylsilan (TMS) 1a chat
chuan noi. Do chuyén dich hoé hoc & duoc biéu
thi bang ppm, J tinh theo Hz. Sic ky I6p mong
(TLC) duogc thyc hién trén ban mong trang sian
DC-Alufolien 60 F254 (Merck, Darmstadt,
buc). Phat hién vét chat bang thudc thir
vanilin/H2804 dic 1%. Sic ky cot (CC) duoc
thuc hién trén chat hip phu silica gel (Merck,
Darmstadt, Bc) véi cac ¢o hat 63-200, 40-63 va
15-40 pm.

2.2. Nguyén li¢u nghién cuu

Mau cay Cuc tan (P. indica L.) duoc thu hai
vao thang 9 nam 2015 tai Gia LAm, Ha Noi. Mau
duoc TS. Nguyén Thi Kim Thanh, Khoa Sinh
hoc, Truong Pai hoc Khoa hoc Ty nhién, Pai
hoc Quéc gia Ha Noi giam dinh thyc vat. L4 sau
d6 dugc tach bo canh, phoi trong béng rdm rdi
sdy & nhiét do 45°C dén kho va dugc xay thanh bot.

2.3. Piéu ché céc phan chiét

Ngam chiét bot 14 khd cay Cuc tan (2,5 kg)
trong methanol & nhiét do phong trong 3 ngay,
quy trinh duoc 13p lai 3 1an. Gop cac dich loc rdi
cit loai dung moi dudi ap suat giam cho can chiét
methanol. Cin chiét nay dwoc hoa voi nudc roi
chiét lan luot véi cac dung mdi n-hexan va
dichloromethan theo d6 phan cuc ting dan cho
cac dich chiét hitu co twong (ng. Cat loai céc
dich chiét dudi &p suit giam cho cac phan chiét
n-hexan (96,1 g) va dichloromethan (19,6 g).
Phan chiét n-hexan (96,1 g) dugc phan tach sic
ky CC vai hé dung moi gradient n-hexan-aceton
49:1, 29:1, 19:1, 9:1, 4:1, 2:1, 1:1 cho 9 nhém
phén doan FH1-FH9. Cac nhém phan doan FH2
va FH4 duogc rira nhiéu 1an bang n-hexan cho
tuwong tng 1 (600 mg) va 2 (725 mg). Nhém phén
doan FH3 duoc phan tach sac ky CC véi hé dung
modi gradient n-hexan-EtOAc 29:1, 19:1, 9:1,
6:1,4:1, 2:1 cho 8 nhém phan doan FH31-FH38.
Nhom phan doan FH34 dugc rira bang aceton
cho 3 (465 mg). Nhom phan doan FH36 dugc rira
bang n-hexan cho 2 (25 mg). Hai nhém phén
doan FH32 va FH33 dugc gop lai va phan tach
sic ky CC véi hé dung mdi gradient n-hexan-
EtOAc 49:1, 29:1, 19:1 cho 4 nhém phéan doan
FH321-FH324. Nhom phan doan FH323 duoc
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phan tach sic ki CC, rira giai biang n-hexan-
EtOAc 49:1 cho 4 (30 mg). Nhém phan doan
FH8 duoc phan tach sic ky CC véi hé dung moi
gradient CH.Cl,-EtOAc 90:1, 70:1, 49:1, 29:1,
19:1, 9:1, 4:1, 2:1 cho 8 nhom phan doan FH81-
FH88. Nhom phan doan FH85 dugc phan tach
sic ky CC véi hé dung méi gradient CH,Cl,-
aceton 49:1, 29:1, 19:1, 9:1, 4:1 cho 4 nhém
phan doan FH851-854. Nhom phéan doan FH853
duoc phan tach sic ky CC véi hé dung mdi
gradient CH,Cl,-aceton 70:1, 49:1, 29:1, 19:1,
9:1, 4:1 cho 2 nhém phan doan F8531 va F8532.
Nhoém phéan doan FH8532 dugc tinh ché CC véi
hé dung méi gradient n-hexan-EtOAc 9:1, 6:1,
4:1, 2:1, 1:1 cho 5 (10 mg). Nhém phéan doan
FH87 duoc phan tach sic ky CC véi hé dung moi
gradient CH.Cls-aceton 9:1, 6:1, 4:1, 3:1, 2:1
cho 4 nhom phan doan FH871-FH874. Nhom
phan doan FH873 duoc rira bing n-hexan cho 6
(15 mg). Nhom phan doan FH88 dugc phéan tach
sic ky CC véi hé dung méi gradient CHCl,-
aceton 6:1, 4:1, 3:1, 2:1 cho 4 nhom phan doan
FH881-FH884. Nhom phan doan FH884 duoc
tinh ché bang CC véi hé dung mdi gradient
CH,Cl,-aceton 3:1, 2:1, 1:1 cho 6 (15 mg). Phan
chiét dichloromethan (19,6 g) dwoc phan tach
CC vdi hé dung mbi gradient CH.Clz-aceton
29:1, 19:1, 9:1, 6:1, 4:1, 2:1 cho 3 nhém phéan
doan FD1-FD3. Nhom phan doan FD2 dugc
phan tach CC véi hé dung moi gradient n-hexan-
EtOAc 29:1, 19:1, 9:1, 4:1, 2:1 cho 9 nhdm phén
doan FD21-FD29. Nhom phan doan FD21 dugc
tinh ché CC véi hé dung méi gradient n-hexan-
EtOAc 9:1, 6:1, 4:1, 2:1, 1:1 cho 1 (10 mg).
Nhom phan doan FD23 duoc rira bang n-hexan
cho 4 (5 mg). Nhom phan doan FD25 dugc rira
bang n-hexan cho 2 (6 mg).

Taraxasteryl acetat (1): Tinh thé hinh I&
tring bac, t.n.c. 248-249 °C. Ry = 0,55 (TLC,
silica gel, n-hexan-aceton 49:1, v/v). tH-NMR
(CDCls): o0 (ppm) 0,84 (3H, s, CHs-23), 0,85
(3H, s, CH3z-24), 0,86 (3H, s, CHs-28), 0,88 (3H,
s, CH3-25), 0,93 (3H, s, CH3-27), 1,02 (3H, s,
CH3-26), 1,03 (3H, d, J = 7,0 Hz, CH3-29), 2,04
(3H, s, 3-OAc), 4,49 (1H, dd, J = 6,3 Hz, 10,0
Hz, H-3), 4,60 (1H, s br, H-30a), 4,62 (1H, s br,
H-30b). ®C-NMR (CDCls): & (ppm) 14,8 (C-

27), 15,9 (C-25), 16,4 (C-26), 16,5 (C-24), 18,2
(C-6), 19,5 (C-29), 21,3 (3-OAc), 21,5 (C-11),
23,7 (C-2), 25,5 (C-21), 25,7 (C-12), 26,2 (C-
28), 26,7 (C-15), 27,9 (C-23), 34,0 (C-7), 34,6
(C-17), 37,1 (C-10), 37,8 (C-4), 38,3 (C-19),
38,5 (C-1), 38,9 (C-13), 39,2 (C-16), 39,4 (C-
22), 40,9 (C-8), 42,0 (C-14), 48,7 (C-18), 50,8
(C-9), 555 (C-5), 81,1 (C-3), 107,1 (C-30),
154,7 (C-20), 171,1 (3-OAc).

Stigmasterol (2): Tinh thé hinh kim mau
tring, t.n.c. 160-162 °C. Rf = 0,41 (TLC, silica
gel, n-hexan-aceton 4:1, v/v). tH-NMR (CDCls):
o (ppm) 0,69 (3H, s, CH3-19), 0,79 (3H, d, J =
7,0 Hz, CHs-26), 0,81 (3H, t, J = 7,0 Hz, CHs-
29), 0,85 (3H, d, J = 7,0 Hz, CH3-27), 1,01 (3H,
s, CHs-18), 1,02 (3H, d, J = 6,5 Hz, CH3-21),
3,53 (1H, tt, J =4,0 Hz, 11,0 Hz, H-3), 5,02 (1H,
dd, J=8,5Hz, 15,0 Hz, H-23), 5,15 (1H, dd, J =
8,5 Hz, 15,0 Hz, H-22), 5,35 (1H, d br, J =5,0
Hz, H-6).

Taraxasterol (3): Tinh thé hinh que mau
tre‘ing, t.n.c. 220-221 °C. Rt = 0,41 (TLC, silica
gel, n-hexan-EtOAc 9:1, v/iv). H-NMR
(CDCls): 0 (ppm) 0,77 (3H, s, CHs-24), 0,85
(3H, s, CH3-28), 0,86 (3H, s, CH3-25), 0,93 (3H,
s, CHs-27), 0,97 (3H, s, CH3-23), 1,02 (3H, s,
CHs-26), 1,03 (3H, d, J = 7,0 Hz, CH3-29), 3,20
(1H, dd, J =5,0 Hz, 11,0 Hz, H-3), 4,60 (1H, d,
J = 2,0 Hz, H-30a), 4,61 (1H, d, J = 2,0 Hz,
H-30b).

1-Dotriacontanol (4): Bot vo dinh hinh mau
tring. Rt = 0,3 (TLC, silica gel, n-hexan-EtOAc
19:1, v/v). 'H-NMR (CDCls): 6 (ppm) 0,87 (3H,
t, J = 6,5 Hz, CH3-32), 1,25 (58H, s br, CH-3 -
CH»-31, 1,56 (2H, quintet, J = 7,5 Hz, CH>-2),
3,64 (2H, t, J = 6,5 Hz, CH»-1). ESI-MS: m/z
489,3 [M+Na]* (Cs2Hes0).

2-(Prop-1-ynyl)-5-(5,6-dihyroxyhexa-1,3-
diynyl)-thiophen (5): Bot vo dinh hinh mau
trang. Rr = 0,4 (TLC, silica gel, CH,Cl,-EtOAc
3:1, v/v). IH-NMR (CDCls): 6 (ppm) 2,04 (3H,
s, H-1"), 2,25 (1H, s br, -OH), 2,60 (1H, s br, -
OH), 3,77 (1H, m, H-6'a), 3,81 (1H, m, H-6'b),
4,68 (1H, s, H-5'), 7,04 (1H, d, J = 4,0 Hz, H-3),
7,10 (1H, d, J = 4,0 Hz, H-4). ESI-MS: m/z
253,22 [M+Na]* (C13H1002SNa).
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Stigmasterol 3-O-p-D-glucopyranosid + f-
Sitosterol 3-O-$-D-glucopyranosid (6): Bot v
dinh hinh, mau trang. R¢ = 0,47 (TLC, silica gel,
CH.Cl,-aceton 3:1, v/v). *H-NMR (CDCl; +
CDs0D): Stigmasterol 3-O-f-D-glucopyranosid
(6a): o (ppm) 0,69 (3H, s, CHs-18), 0,81 (3H, d,
J = 7,0 Hz, CH3-26), 0,83 (3H, d, J = 7,0 Hz,
CHs-27), 0,85 (3H, t, J = 7,5 Hz, CH3-29), 0,92
(3H, d, J = 6,5 Hz, CHs-21), 1,01 (3H, s, CHs-
19), 3,24 - 3,78 (6H, H-2', H-3', H-4', H-5', 2H-
6'), 3,83 (1H, dd, J = 3,0 Hz, 11,0 Hz, H-3), 4,40
(1H,d, J=8,0 Hz, H-1"), 5,37 (1H,d br, J=5,0
Hz, H-6). p-Sitosterol 3-O-p-D-glucopyranosid
(6b): 6 (ppm) 0,70 (3H, s, CHs-18), 0,79 (3H, d,
J = 7,0 Hz, CHs-26), 0,83 (3H, d, J = 7,0 Hz,
CH3-27), 0,84 (3H, t, J = 7,5 Hz, CH3-29), 0,92
(3H, d, J = 6,5 Hz, CHs-21), 1,01 (3H, s, CHs-
19), 3,24 - 3,78 (6H, H-2', H-3', H-4', H-5', 2H-
6'), 3,83 (1H, dd, J = 3,0 Hz, 11,0 Hz, H-3), 4,40
(1H, d, J = 8,0 Hz, H-1"), 5,01 (1H, dd, J = 8,5
Hz, 15,0 Hz, H-23), 5,15 (1H, dd, J = 8,5 Hz,
15,0 Hz, H-22), 5,37 (1H, d br, J = 5,0 Hz, H-6).

3. Két qua va thao luan

Hop chat 1 da dugc phan 1ap tir phan chiét n-
hexan dudi dang tinh thé hinh 14 tring bac. Pho
IH-NMR (CDCI3) cua 1 cho thdy sy c6 mit cia
6 nhdm methyl bac 3 6 01 0,84 (3H, s), 0,85 (3H,
s), 0,86 (3H, s), 0,88 (3H, s), 0,97 (3H, s), 1,02
(3H, s); 1 nhém methyl bac 2 & 6n 1,021 (3H, d,
J = 6,6 Hz); 1 nhdm oxymethin ¢ 4,49 (1H,
dd, J = 6,3 Hz, 10,0 Hz); 2 proton olefinic cua
mot ndi doi ngoai vong ¢ dw 4,60 (1H, s), 4,62
(1H, s); 3 proton cua nhdm acetat & on 2,04 (3H,
s). So sénh dir liéu phd *H- va 3C-NMR voi tai
liéu tham khao [5, 6], 1 duoc xac dinh la
taraxasteryl acetat.

Hop chat 2 da dugc phan Iap tir phan chiét n-
hexan dudi dang tinh thé hinh kim mau tring.
Phé 'H-NMR (CDCls) caa 2 cho thdy sy c6 mat
cua 2 nhém methyl bac 3 6 610,69 (3H, s), 1,01
(3H, s); 1 nhém methyl bac 2 & 0w 1,02 (3H, d, J
= 6,5 Hz); 2 nhém isopropyl 6 ox 0,79 (3H, d, J
= 7,0 Hz) va 0,85 (3H, d, J = 7,0 Hz); 1 nhém
methyl bac 1 & 6n 0,81 (3H, t, J = 7,0 Hz); 1

nhom hydroxymethin ¢ oy 3,53 (1H, tt, J = 4,0
Hz, 11,0 Hz); 3 proton olefinic cta nbi doi & ou
5,02 (1H, d, J = 8,5 Hz, 15,0 Hz), 5,15 (1H, d, J
=8,5Hz, 15,0 Hz) va 5,35 (1H, d br, J = 5,0 Hz).
So sanh phd *H-NMR vai tai liéu tham khao [7],
2 dugc xac dinh la stigmasterol.

Hop chét 3 da dugc phan lap tir phan chiét n-
hexan dudi dang tinh thé hinh que mau tring.
Phé 'H-NMR (CDCls) cua 3 cho thay su c6 mat
cua 6 nhdm methyl bac 3 ¢ 610,77 (3H, s), 0,85
(3H, s), 0,86 (3H, s), 0,93 (3H, s), 0,97 (3H, s),
1,02 (3H, s); 1 nhdm methyl bac 2 ¢ 6w 1,08 (3H,
d, J = 7,1 Hz); 1 nhdém hydroxymethin ¢ Ju 3,2
(1H, dd, J = 5,0 Hz, 11,0 Hz); 2 proton olefinic
ciia mot ndi ddi ngoai vong ¢ o 4,60 (1H, d, J =
2,0 Hz), 4,61 (1H, d, J = 2,0 Hz). So sénh phd
'H-NMR voi tai liéu tham khao [6], 3 duoc xac
dinh la taraxasterol.

Hop chat 4 da duoc phan 1ap tir phan chiét n-
hexan du6i dang bot vo dinh hinh mau trang. Pho
'H-NMR (CDClIs) cua 4 cho thdy sy c6 mit cia
1 nhém methyl cubi mach & dn 0,87 (3H, t, J =
6,5 Hz); 1 mach dai hydrocarbon & 6 1,25 (58H,
s br) va 1,56 (2H, quintet, J = 7,5 Hz); 1 nhém
hydroxymethylen ¢ oy 3,64 (2H, t, J = 6,5 Hz.
Phé ESI-MS cua 4 cho peak ion gia phan tu ¢
m/z 489,3 [M+Na]* xac dinh cong thirc phan ti
Cs3HesO cua alcohol nay trong su phu hop voi
phé 'H-NMR. Dua trén co s& dir liéu pho 'H-
NMR va MS, 4 da dugc xac dinh la 1-
dotriacontanol.

Phé cua cac hop chat 5 va 6 ph hop voi cua
2-(prop-1-ynyl)-5-(5,6-dihyroxyhexa-1,3-
diynyl)-thiophen va stigmasterol 3-O-j-D-
glucopyranosid, p-sitosterol 3-0-5-D-
glucopyranosid da dugc phan lap tu canh cay
Cuc tan. Viéc xac dinh cu trdc cac chat nay tur
canh cay Cuc tan da duoc théng béo trong mot
bai bao trudce [8].

4. Két luan

Nghién ciru da di sau vao viéc phan lap cac
hop chat terpenoid va steroid tir cy Cuc tan (P.
indica) ¢ Viét Nam va da phan 1ap duoc 5 hop
chat va mot hdn hop hai hop chét sterol glucosid.
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Viéc phan lap duogc taraxasterol, taraxasteryl
acetat va stigmasterol ¢ luong l6n c6 y nghia
khoa hoc va thuc tién, do c6 céac hoat tinh sinh
hoc nhu chéng viém, chdng ung thu va chdng
bénh tiéu duong [9-11] cac hop chit nay co thé
c6 tng dung dugc hoic lam tién chat tong hop
cac hop chat c6 hoat tinh sinh hoc méi.
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