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Abstract

Allophylus livescens Gagnep, a flowering plant of Sapindaceae family. It is an endemic plant growing in limestone
mountains of Halong bay. Until now, there have been no phytochemical and biological activity works about this
species. This is the first report on the isolation and structural elucidation of five constituents from A. livescens’s leaves
and twigs. These compounds named: 1,6,10,14-phytatetraene-3-ol, catechin, stigmasterol, -sitosterol and (3-sitosterol
glucoside. The cytotoxic assay on five human cancer cell lines (KB, Hep G2, LU-1, MCF-7, SK) of compound

1,6,10,14-phytatetraene-3-ol showed negative result.

Keywords. Allophylus livescens Gagnep, endemic, 1,6,10,14-phytatetraene-3-ol.

1. MO PAU

Vinh Ha Long, hai 1an 1a di san thién nhién thé
gidi va vua duge chon la mot trong bay ky quan
thién nhién thé giéi mai, 13 noi chira dung diy du
cac gia tri vé dia chét, dia mao va da dang sinh hoc.
Cho dn nay, 17 loai thyc vat ddc hitu cia Vinh Ha
long da dugc phat hién [1], trong d6 c6 cay Ngoai
moc tai (Allophylus livescens Gagnep.). Pay l1a mot
loai thyc vdt c6 hoa thudc chi Ngoai mdc
(Allophylus L.), mot trong cac chi 1on nhat cta ho
B6 hon (Sapindaceae). Cho dén nay, thanh phan hoa
hoc ciling nhu hoat tinh sinh hoc cua cay nay chua
dugc nghién ciru. Chi Allophylus L. gom khoang
200 loai, phan b chii yéu ¢ ving nhiét déi va can
nhiét déi. Mot sé loai thudc chi nay dugc sir dung
1am thudc & trén thé gidi, vi du nhu loai Allophylus
serratus dung 1am thudc chdng viém, thube téng hoi,
chita bénh sui da, phu thiing, gdy xuong va lam
thube bo [2] & An b6. Y hoc dan gian vung dong
Bangladesh sir dung A. cobbe 1am thudc chira tiéu
chay [3]. A. africanus cing vé6i 5 loai thudc ho Bd
hon duoc sir dung trong dan gian lam thude chita vét
thuong, khang viém va bénh truyén nhidém [4]. Két
qua nghién ctiru héa hoc mot sé loai thudce chi nay
(A. longipes, A. serratus, A. edulis, A. cobbe,...) cho
thdy ching 1a ngudn chira cac 16p chat phenolic,
flavonoid, tannin, saponin, axit béo, va dac biét la

cyanolipid [2]. Dau hat loai A. natalensis va A.
dregenus giau cac hop chét cyanolipid [5]. Ngoai ra,
mot sb 16p chat, hop chit méi ciing di dugc tim
thdy, vi du nhu cac a-transpolyprenol, alloprenol
phan lap tur loai A. caudatus hay sesquiterpen 11-
acetoxy-4-o.-methoxyeudesman tir loai A. laevigatus
[2, 6]. Mic du cac két qua vé chi Allophylus dang
quan tam nhu néu trén, nhung 24 loai Allophylus
ctia Viét nam [7, 8] hdu nhu déu chua duoc nghién
ctru. Két qua khao sat thanh phan hoa hoc cao chiét
n-hexan va etyl axetat ctia 1a va canh cay Ngoai moc
tai thu dugc 5 hop chat. Céu trac cua chung duogc
xac dinh bang cic phuong phap phd két hop nhu
MS, NMR va so sanh v6i tai liéu tham khao la
1,6,10,14-phytatetraen-3-ol (1), catechin  (2),
stigmasterol (3), P-sitosterol (4) va p-sitosterol
glucosid (5). Pay 1a cong bd dau tién vé loai A.
livescens.

2. THUC NGHIEM
2.1. Thiét bi va hoa chit

~ Sic ky ban méng duoc thyc hién trén ban mong
trang san DC-Alufolien 60 F,s4 (Merck) va RPg Fys4

(Merck), thudc thir Vanilin/H,SO,. Sic ky cot dugc
thuc hién trén chat hap phu pha thuong (Silica gel
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230-400 mesh (0,040-0,063 mm, Merck, Darmstadt,
Germany), Sephadex LH-20.

Pho khéi duge do trén may HP 5989B-MS, phd
cong huong tir hat nhan mot chiéu (*H-NMR, “C-
NMR, DEPT) va hai chiéu (HSQC, HMBC, COSY,
NOESY) duogc do trén may Bruker AM500 FT-
NMR Spectrometer tai Vién Hoa hoc, Vién Han 1am
Khoa hoc va Cong ngh¢ Viét Nam.

2.2. Chiét tach va phan lap

600 g 14 va canh cidy Ngoai moc tai khd dugc
xay nho va ngdm chiét 4 lan v0i metanol:nude
(95:5) ¢ nhiét d6 phong. Sau khi cét loai dung moi
dudi ap suit giam, dich nu6e con lai dugc chiét 1an
luot v6i n-hexan, etyl axetat va butanol. Cét loai
dung méi dudi ap suat giam thu dugc cac cin chiét
tuong (mg c¢6 khoi luong 12 9, 8 va 26,3 g.

Cin chiét n-hexan (9 g) duoc phan tach trén cot
silica gel, hé¢ dung moi rira giai la n-hexan:EtOAc
(95:5-0:100, v/v) thu dugc 11 phan doan, ki hiéu la
H1-H11. Phan doan H3 (1,7 g) dugc tiép tuc tinh
ché trén cot silica gel v6i hé dung moi
n-hexan:diclometan (95:5) thu dwoc hop chat 1 (1,3
g). Phan doan H4 (1,2 g) dugc dua 1én cdt silica gel,
giai hap bang hé dung moi n-hexan:diclometan
(90:10) thu dugc hdn hop chat 3 va 4 (30 mg) dudi
dang bot tréng.

Can chiét EtOAc (8g) duoc tinh ché béng cot
silica gel, hé dung mo6i n-hexan véi lugng etyl axetat
tang dan tir 1 dén 100 % thu duoc 9 phan doan (E1-
E9). Phan doan E8 (1,7g) dugc tinh ché tiép trén cot
silica gel, hé dung méi diclometan:metanol (95:5)
thu dugc chit 2 (63 mg) va 5 (35 mg).

Chat 1: dang dau, ESI-MS, m/z = 291 [M+H]",
273. [M-OH]". BC NMR (500/125 MHz,
CDCly), bang 1.

Chat 3: 'H-NMR (500 MHz, CDCl,): &, = 3,51
(m, H-3); 5,34 (m, H-5); 0,92 (d, 6,5, CH;-19); 5,01
(dd, 8,5; 15,0, H-20); 5,15 (dd, 8,5; 15,0, H-21);
0,84 (t, 7,2, CH5-24); 0,83 (d, 6,5, CH;-26), 0,80 (d,
6,6, CH;-27), 0,70 (s, CH;-28), 1,03 (s, CH;-29).

Chat 4: 'H-NMR (500 MHz, CDCls): 8, = 3,51
(m, H-3); 5,34 (m, H-5); 0,92 (d, 6,5, CHz-19); 0,85
(t, 7,2, CHz-24); 0,83 (d, 6,5, CH;3-26); 0,81 (d, 6,6,
CH5-27); 0,68 (s, CH3-28); 1,02 (s, CH3-29).

2.3. Thir hoat tinh sinh hgc

Phép thir hoat tinh sinh hoc dugc thuc hién tai
Phong Hoéa sinh rng dung, Vién Hoa hoc, Vién Han
1am Khoa hoc va Cong nghé Viét Nam.

Hoat tinh gdy doc té bao duogc tién hanh theo
phuong phap cua Likhiwitayawuid [9] va Skehan
[10] trén cac dong té bao ung thu & ngudi: KB (biéu
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mo), HepG2 (gan), Lu (phdi), MCF7 (ung thu vu),
SK (ung thu da).

3. KET QUA VA THAO LUAN

Hop chét 1 dugc phan lap dudi dang dau. Phd
khdi ESI-MS ion dwong cho pic ion phan tir & m/z =
291 [M+H]" va phan manh ¢ m/z = 273 [M-OH]".
Ph6 '"H-NMR cho thay tin hiéu cua 6 olefinic proton,
cong huong trong ving tir 5 dén 6 ppm; tin hiéu cia
5 nhom methyl 6 &4 = 1,27; 1,59; 1,68 (m5i tin hiéu
3H, s) va 1,60 (s, 6H). Ngoai cac tin hiéu trén, 12
aliphatic proton (1,25-2,09) ciing dugc quan sat thiy
trong phd. Cac tin hiéu trong phd *C-NMR hoan
toan phu hop voi phd ‘H-NMR, bao gém 8 olefinic
cacbon (8¢ = 111,61; 124,09; 124,20; 124,37;
131,16; 134,97; 135,49 va 145,05) cua 4 ndi doi
trong d6 c6 1 ndi d6i thé 1 1an va 3 ndi doi thé 3 lan;
mot cacbon bac 4 gin véi nguyén tr oxi (8¢ =
73,41), 5 nhdm metyl (6c = 15,96; 15,98; 17,63;
25,64 va 27,81) cung v4i 6 nhom aliphatic metylen.
Vi tri két ndi cta nhém hydroxy ¢ C-3 dwoc khing
dinh qua tuong tac ctia C-3 (8¢ = 73,41) voi H-2 (dy
= 5,91); Hx-1 (8 = 5,05 & 5,21); Hy-4 (84 = 1,55);

-5 (81 = 1,95-2,09) va H;-16 (8, = 1,27) trong phd
HMBC. Cac s6 liéu phd phan tich trén ddy, két hop
so sanh vdi tai li¢u tham khao [11] cho phép du doan
chit 1 ¢6 cau trac 1a 1,6,10,14-phytatetraene-3-ol
hay 14 geranyl linalool. Viéc gan céac sb liéu phd *H
va ®C (bang 1) cua chit 1 dwa vao viéc phan tich
phé 1D va 2D NMR va so sanh voi tai lidu tham
khao [11]. Gia tri [a]p = +13,06 (CH,ClI,, ¢ 0,375),
pht hop véi sé liéu cua (+)-(S)- geranyl linalool
{[0]®p = +18,2 (CHClIs, ¢ 0,06)} trong tai liéu [11].
Chat nay da dwoc phan lap truéc day tir nhidu chi
khac nhau nhu Picea, Laurencia, Reticulitermes,...
[8, 12].

Chat 3 va 4 thu duoc dudi dang bot vo dinh hinh
mau trang. Pho "H NMR cua n6 cho biét day 1a hon
hop cua stigmaterol va [B-sitosterol theo ti 1¢ 3:7,
tuong tmg. Piéu ndy duoc chimg minh qua cé4c tin
hiéu sau: hai tin hiéu & o4 = 5,34 (m) va & &y = 3,51
(m) c6 cuong do (integral) tuong duong 1 proton la
tin hiéu H-5 va H-3, twong tmg cua chat 3 va 4; tin
hiéu ¢ o4 = 5,15 (dd, 8,5; 15,0) va 5,01 (dd, 8,5;
15,0) voi integral twong dwong 0,3 H 1a tin hi€u H-
20 va H-21 cua stigmasterol. Bén canh do, tin hiéu 6
nhom methyl ciia mdi chit 3 va 4 ciing dugc quan
sat thdy trén phd, chung gdm c6 2 tin hiéu singlet
ctia nhom methyl bac ba (CH;3-28, CH;-29), 3 tin
hi€u doublet cua nhém methyl bac hai (CHz-19,
CH3-26, CH3-27) va 1 tin hi€u triplet cia nhom
methyl bic mot (CHs-24). Céc s6 lidu phd phan tich
trén ddy cua chat 3 va 4 (phan thuc nghiém) hoan
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toan phu hop véi sé liéu trong tai liéu [13].
Stigmaterol va B-sitosterol 1a 2 phytosterol ton tai rat
phd bién trong thyc vat, cau tric ctia chung chi khac
nhau & mot ndi d6i nén kho tach ting chat riéng biét,
thuong chung dugc phan 1ap dudi dang hon hop véi
cac ti 1€ khac nhau.

Chéat 2 va 5 dugc xac dinh 1a catechin va -
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Vé thanh phd‘n hoa hoc va hoat tinh...

sitosterol glucoside, twong g nho so sanh véi chat
chuan.

Theo tra ctru tai liéu ciia chung t6i, day 1a lan
dau tién cac chat 1,6,10,14-phytatetraen-3-ol (1) va
catechin (2) dugc phan 1ap tir chi Allophylus.

Chét 1 thé hién két qua am tinh khi thir hoat tinh
gy doc té bao trén 5 dong té bao ung thu & ngudi
(KB, Hep G2, Lu, MCF-7, SK).

+ _OH
6 4
\Y
Ho o O 2©i1 T on

OH

2: Catechin

4: R = H, B-Sitosterol

5: R = Glucose, B-Sitosterol glucoside

Bdng 1: S6 liéu phd *H-NMR va *C-NMR cuia chat 1 (500 MHz va 125 MHz, CDCl5)

Vi tri H Bc Vi tri H Bc

1 5,21d,1H, 17,5 111,61 CH, 11 - 134,97 C
5,05d, 1H, 11,0

2 5,91 dd, 1H, 145,05 CH 12 1,95-2,09 m 39,68 CH,
(10,5 & 17,5)

3 - 73,41 C 13 1,95-2,09 m 26,73 CH,

4 1,55m, 2H 42,07 CH, 14 5111,6,5 124,20 CH

5 1,95-2,09 m 22,68 CH, 15 - 131,16 C

6 514t 1H,7,0 124,37 CH 16 1,68s, 3H 25,64 CH;

7 - 135,49 C 17 159s, 3H 17,63 CH,3

8 1,95-2,09 m 39,66 CH, 18 1,27s, 3H 27,81 CH,4

9 1,95-2,09 m 26,53 CH, 19 15,96 CH,

10 511t,6,5 124,09 CH 20 1,60s, 6H, 15,98 CH;

2XCH3;
Loi cam on. Nhom tac gid xin chan thanh cdm on Tamilselvan, R. Phytochemical Investigation of

Quy Phat trién Khoa hoc va Céng nghé Quéc gia
(NAFOSTED), Bo Khoa hoc va Cong nghé da tai tro
cho nghién ciru ndy thong qua Pé tai Nghién ciru co
ban mad s6 104.01-2013.59.
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