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SUMMARY

CHEMICAL CONSTITUTENTS FROM EUPHORBIA THYMIFOLIA

From the ethyl acetate extract of Euphorbia thymifolia, seven phenolic compounds were

isolated, including syringaresinol (1), umbelliferone (2), brevifolin methyl carboxylate (3),
(6R)-dehydrovomifoliol (4), loliolide (5), vanillic acid (6), and gentisic acid (7). Their

chemical structures were determined by extensive NMR spectroscopic analysis and compared

with data in the literature. These compounds were isolated for the first time from this plant.

Keywords: Euphorbia thymifolia, ethyl acetate extract.

1. GIOI THIEU

Co sira 1a nho c6 tén khoa hoc 1a Euphorbia
thymifolia,  thuéc  ho  thdu  diu
(Euphorbiaceae), dan gian thuong goi la
stta dat hay thién cin thao. Cay Co sita 14
nhd moc hoang khip noi ¢ Viét Nam va
dan gian thuong dung dé chita ly, thong
huyét, cAm mau, giam dau, tiéu viém, tiéu
doc, loi tiéu, khang khuin, thong sita, bang
huyét, tré em di ngoai phan xanh [1]. Tham
khao tai liéu cho thiy loai ciy nay c6 chira
cac hop chat thudc ho flavonoid, lignan,
coumarin, tannin va cac polyphenol don
gian nhu acid gallic cing cic din xut,

ngoai ra con ¢c6 mdt sO hop chat terpenoid

[2-4]. Céc nghién ctru cling cho thiy loai
cay nay c6 kha nang khang oxy hoéa, trc ché
enzym o-glucosidase, enzym
acetylcholinesterase,... [4-6].

Bai bdo nay cong bd v& viéc phan lap va
xéac dinh ciu trac cua bay hop chit tir cay
Co sira la nho la syringaresinol (1),
umbelliferone  (2), Dbrevifolin  metyl
carboxylat (3), (6R)-dehydrovomifoliol (4),
loliolide (5), acid wvanillic (6) va acid
gentisic (7) (hinh 1.). Cu trac cic hop chit
nay duoc xac dinh bang cac phd nghiém két
hop vai so sanh tai liéu tham khao. Pay la
cac hop chit 1dn diu tién dugc tim thiy

trong loai cay nay.
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Hinh 1. Cau triic cdc hop chat dwoc phan ldp tir cay Co sita ld nho

2. THUC NGHIEM

Mau cay Co sita 14 nho dugc thu hai tai
vung Bay Nui, huyén Tinh Bién, tinh An
Giang vao thang 9/2011 va dugc dinh danh
boéi Thac si Kiéu Phuong Nam thudc Bo
moén Cong ngh¢ Sinh hoc Thuc vat, Khoa
Sinh hoc, Truong Pai hoc Khoa hoc Tu
nhién-DHQG Tp. HCM.

5,3 kg mau kho dugc xay nho va chiét
Soxhlet véi dung moi metanol thu dugc cao
metanol tho (750 g). Tién hanh chiét 16ng-
16ng cao tho 1an lugt véi cac dung méi n-
hexan va etyl acetat thu dugc cac cao phan
doan n-hexan (110 g), etyl acetat (100 g) va
nude (540 g). Tir 100 g cao etyl acetat thuc
hién sic ky cot pha thuong voi cac hé dung
mdi giai ly 1an luot 13 aceton : hexan va
metanol : CHCL; véi d6 phan cuc ting din
thu dugc 8 phan doan g(‘Sm: A, B, C, D,E,
F, G, H. Thuc hién sic ky cot cac phan
doan nay nhiéu lan trén silica gel pha
thuong voi nhidu hé dung méi co6 do phan
cuc khac nhau, két hop v6i sic ky ban
mong diéu ché pha thuong di phan lap
duge mot hop chit diepoxylignan (1), mot
hop chit coumarin (2), mot din xuét cia
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isocoumarin  (3), mot hop chit nor-
isoprenoid (4), mot hop chit monoterpen
(5), hai hop chit polyphenol don gian (6-7).
CAu trac cac hop chit nay dugc xac dinh
bang phuong phap phd cong hudng tir hat
nhan véi chit noi chuan TMS.

3. KET QUA VA THAO LUAN

T cao etyl acetat tién hanh sic ky cot
nhidu 1dn trén silica gel pha thuong véi
nhiéu hé dung mé6i c¢6 d6 phan cuc khac
nhau, két hop v6i sic ky ban mong diéu ché
pha thuong da phan 1ap duoc bay hop chét
la syringaresinol (1), umbelliferone (2),
brevifolin metyl carboxylat (3), (6R)-
dehydrovomifoliol (4), loliolide (5), acid
vanillic (6) va acid gentisic (7). Sau day la
phin bién luan cac hop chit phan lap duoc.
Hop chét 1 c6 dang gel khong mau, tan tét
trong dung mdi clorofrom. Phé 'H-NMR
ctia hop chit 1 cho thdy cé tin hiéu cong
hudng cia 2 proton thom [6y 6,59; s] tuong
mg vo&i vong benzen c6 4 nhom thé & cac
vi tri 1,3,4,5; 1 nhom oxymetin [0y 4,73; d;
J =473 Hz]; 1 nhom oxymetylen [y 4,28;
m] va [0y 3,92; m]; 1 nhém metin [dy 3,09;
m] va 2 nhém metoxyl [3y 3,90; s]. Phd



BC-NMR cua hop chét 1 c¢6 11 carbon, bao
gdm 2 carbon thom tam cip [8¢ 103,0], 3
carbon thom t&r cip nbi véi oxy [8¢ 147.4]
va [8¢ 134,6], 1 carbon thom tir cip khong
nbi v6i oxy [8¢ 132,3], 1 carbon oxymetin
[6¢c 86,2], 1 carbon oxymetylen [d¢ 72,0], 1

carbon metin [6c 54,5] va 2 carbon cua
nhom metoxyl [6c 56,6] (bang 1). Tur cac
dit liéu phd nay cho thiy hop chét 1 ¢6 ciu
trac d6i xtmg cua mot diepoxylignan, két
hop véi tra ciru tai liéu tham khao [7] cho
phép x4c nhan hop chat 1 1a syringaresinol.

Bdng 1. Dit liéu phé ciia hop chat 1 (CDCLy), hop chat 2 (CD;COCD;) va hop chat 3 (DMSO-dy)

1 3
Vi tri
8]_1 8C 8]_1 8C 6H 8C
1 132,3
2 6,59 (s) 103,0 162,2 145,8
3 147,4 6,20 (d; 9.5) 113,8 138,4
4 134,6 7,83 (d; 9.5) 1447 143,6
5 147,4 7,49 (d; 8.5) 130,4 149,7
6 6,59 (s) 103,0 6,83 (dd; 8,5 & 2,3) 113,8 140,4
7 4,73 (d; 4,3) 86,2 161,2 7,30 (s) 108,1
8 3,09 (m) 54,5 6,75(d; 2,3)  103,5 160,1
4,28 (m)
9 72,0 157,0 115,0
3,92 (m)
10 112,9 113,0
11 4,42 (dd; 7,7 & 2,0) 40,6
2,97 (dd; 18,7 & 7,7)
12 37,0
2,46 (dd; 18,7 & 2,0)
13 193,0
-COO- 172,5
-OCH; 390 (s) 56,6 3,62 (s) 52,0

Hop chat 2 c6 dang bot mau tring, tan tot
trong dung modi aceton. Phd 'H-NMR cua
hop chét 2 cho thiy c6 cac tin hiéu cong
hudéng cta 3 proton thom tuong Ung véi
mot hé ABX [6y4 6,75; d; J = 2,3 Hz], [dn
6,83; dd; J=18,5 & 2,3 Hz] va [0y 7,49; d; J
= 8,5 Hz]; 2 tin hiéu cong huong cia 2
proton olefin ghép cap cis v&i nhau [y
6,20; d; J=9,5 Hz] va [0y 7,83; d; J=9,5
Hz]. Phd “C-NMR cua hop chit 2 c6 9
carbon, trong d6 c6 1 carbon carbonyl cta
nhom ester [d¢ 162,2]; 3 carbon thom tam

cap [0c 130,4], [6¢ 113,8] va [o¢c 103,5]; 2
carbon thom t&r cip ndi v6i oxy [8¢ 161,2]
va [8¢ 157,0]; 1 carbon thom tir cip khong
nbi voi oxy [8¢ 112,9] cung véi 2 carbon
olefin tam cip [8¢ 113,8] va [5c 144.,7]
(bang 1.). Tir cac dit liéu phd nay cho thy
hop chit 2 ¢6 cAu truc cua mot coumarin,
két hop voi tra ctru tai liéu tham khao [8]
cho phép x4c nhin hop chat 2 1a
umbelliferone.

Hop chit 3 c6 dang bt mau tring, tan tot
trong dung moi DMSO. Phd '"H-NMR cua
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hop chét 3 & ving truong thip co su xuét
hién 1 proton thom [0y 7,30; s]; & vung
truong cao ¢6 1 tin hi€u cdng hudng cla
nhém metin [0y 4,42; dd; J = 7,7 & 2,0
Hz], 1 nhom metylen [0y 2,97; dd; J = 18,7
& 7,7 Hz] va [y 2,46; dd; J = 18,7 & 2,0
Hz], 1 nhém metoxyl [ 3,62; s]. Phd C-
NMR cua hop chit 3 co 14 carbon, bao
gdm 1 carbon carbonyl ciia nhom ceton [3¢
193,0]; 2 carbon carbonyl cia nhém ester
[6c 160,1] va [0c 172,5]; 1 carbon thom tam
cap [8¢ 108,1]; 3 carbon thom t&r cip ndi
voi oxy [Oc 143,6], [oc 149,7] va [d¢
140,4]; 2 carbon thom ttr cap khong nbi véi
oxy [6c 115,0] va [6¢c 113,0]; 2 carbon
olefin tir cip [8c 138,4] va [5¢c 145.8]; 1
carbon metin [d¢ 40,6]; 1 carbon metylen
[6c 37,0]; 1 carbon metoxyl [6¢ 52,0] (bang
1). Tt cac dit lidu phd nay cho thdy hop
chit 3 ¢6 cAu tric cua mét dan xuét cua
isocoumarin, két hop véi tra clru tai liéu
tham khao [9] cho phép x4c nhan hop chat
3 1a brevifolin metyl carboxylat.

Hop chét 4 c6 dang gel khong mau, tan tét
trong dung moéi aceton. Phd 'H-NMR cua
hop chét 4 ¢6 9 tin hiéu cong hudng, bao
gdm 2 proton olefin ghép trans véi nhau
[0y 7,03; d; J = 16,0 Hz] va [6y 6,42; d; J =
16,0 Hz]; 1 proton olefin cd lap [dy 5,86;
s]; 2 proton metylen [0y 2,22; d; J = 17,0
Hz] va [oy 2,59; d; J = 17,0 Hz]; 4 nhém
metyl [0y 2,28; s]; [0u 1,89; s] [0n 1,03; s]
va [8; 1,08; s]. Phd *C-NMR cua hop chét
4 ¢ 13 carbon, bao gdm 2 carbon carbonyl
ctiia nhom ceton bt bio hoa [5¢ 198,0] va
[6c 197,1]; 1 carbon olefin t&r cip [8c¢
161,7]; 3 carbon olefin tam cap [8¢ 128,0],
[6c 131,7] va [8¢ 147,0]; 2 carbon sp’ tu
cip [8c 80,7] va [6c 40,1]; 1 carbon
metylen [0c 50,3] cung véi 4 carbon metyl
[0¢ 27,5], [0c 24,7], [d¢c 23,5] va [oc 18,9]
(bang 2). Tir cac dit liéu phd nay cho thdy
hop chit 4 c6 cdu truc cla nor-isoprenoid,
két hop voi tra ctru tai lidu tham khao [10]
cho phép xdc nhdn hop chit 4 1a (6R)-
dehydrovomifoliol.

Bdng 2. Dit liéu phé ciia hop chat 4 (CD;COCD;) va hop chdt 5 (CDCly)

4 5
Vi tri
SH 8C SH 6C
1 40,1 36,1
2,22 (d; 17,0) 1,53 (dd; 14,6 & 3,7)
2 50,3 45,8
2,59 (d; 17,0) 1,97 (dd; 14,6 & 2,6)
3 197,1 4,33 (m) 66,9
1,78 (dd; 14,0 & 3,8)
4 5,86 (s) 128.,0 47,5
2,46 (dd; 14,0 & 2,5)
5 161,7 86,7
6 80,7 172,1
7 7,03 (d; 16,0) 147,0 5,69 (s) 113,0
8 6,42 (d; 16,0) 131,7 182,6
9 198.,0 1,47 (s) 26,6
10 2,28 (s) 27,5 1,27 (s) 27,1
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4 5
Vi tri
6H Sc 6H 8C
11 1,03 (s) 23,5 1,78 (s) 30,8
12 1,08 (s) 24,7
13 1,89 (s) 18,9

Hop chat 5 c6 dang gel khong mau, tan tot
trong dung mdi clorofrom. Phé 'H-NMR
ctia hop chét 5 cho thiy c6 9 tin hiéu cong
hudng, bao gdm 1 proton olefin ¢ lap [8y
5,69; s]; 1 proton oxymetin [0y 4,33; m]; 4
proton metylen [0y 1,78; dd; J = 14,0 & 3,8
Hz], [6y4 2,46; dd; J = 14,0 & 2,5 Hz], [64
1,53; dd; J = 14,6 & 3,7 Hz] va [oy 1,97,
dd; J = 14,6 & 2,6 Hz] cung v6i 3 nhom
metyl [0y 1,47; s], [0n 1,27; s] va [on 1,78;
s]. Phd *C-NMR cua hop chét 5 cho thiy
¢6 11 carbon, bao gdbm 1 carbon carbonyl
ciia nhém ester [d¢ 182,6]; 1 carbon olefin
tr cAp [8c 172,1]; 1 carbon olefin tam cép
[8c 113,0]; 2 carbon sp” tir cAp [5¢ 86,7] va
[6c 36,1]; 1 carbon oxymetin [oc 66,9]; 2
carbon metylen [0c 47,5] va [d¢ 45,8] cung
véi 3 carbon metyl [6¢c 26,6], [6c 27,1] va
[8c 30,8] (bang 2). Tir cac dit liéu phd nay
cho thiy hop chit 5 co cdu tric cia mot
monoterpen, két hop véi tra chu tai liéu

tham khao [11] cho phép xac nhan hop chat
5 1a loliolide.

Hop chit 6 c6 dang bot mau tring, tan tot
trong dung modi aceton. Phd 'H-NMR cua
hop chdt 6 cho thiy c6 3 tin hiéu cong
hudng ctia 3 proton thom [y 7,56; dd; J =
8,2 & 1,9 Hz], [0y 7,54; d; J = 1,9 Hz] va
[0n 6,83; d; J = 8,2 Hz] tuong tng voi 1
vong benzen tam hoan cung véi 1 tin hiéu
cdng hudng cia nhdém metoxyl [oy 3,90; s].
Phd “C-NMR ciia hop chét 6 cho thiy co 8
carbon, bao gdm 1 carbon carbonyl cua
nhom acid [8¢ 167,5]; 2 carbon thom tir cap
nbi oxy [8¢ 148,2] va [8¢ 152,1]; 1 carbon
thom t&r cAp khong ndi oxy [8c 123,1]; 3
carbon thom tam cép [8¢ 113,7], [8¢ 115,6]
va [6¢ 124,9] cung véi 1 carbon cua nhom
metoxyl [d¢ 56,5] (bang 3). So sanh dir liéu
phé NMR cuia hop chit 6 véi acid vanillic
[12] thi thdy c6 su trung khop. Vay hop
chat 6 13 acid vanillic.

Bdng 3. Dit liéu phé ciia hop chit 6 (CD;COCD;) va hop chdt 7 (CD;0D)

Vi tri 6 7
du (ppm) dc (ppm) du (ppm) dc (ppm)

1 123,1 116,6
2 7,54 (d; 1,9) 113,7 156,1
3 1482 6,72 (d; 8.,8) 118,4
4 152,1 6,89 (dd; 8,8 & 3,0) 123.4
5 6,83 (d; 8,2) 115,6 150,2
6 7,56 (dd; 8,2 & 1,9) 124.,9 7,27 (d; 3,0) 118,2

-COOH 167,5 169,3

-OCH; 3,90 (s) 56,5
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Hop chit 7 c6 dang bot mau tring, tan tot
trong dung méi metanol. Phd 'H-NMR cua
hop chdt 7 cho thiy c6 3 tin hiéu cong
huong cia proton thom [0y 7,27; d; J = 3,0
Hz], [0y 6,89; dd; J = 8,8 & 3,0 Hz] va [0y
6,72; d; J = 8,8 Hz] twong tng voi 1 vong
benzen tam hoan. Phé “C-NMR cua hop
chit 7 cho thiy c6 7 carbon, bao gom 1
carbon carbonyl ctiia nhém acid [d¢ 169,3];
2 carbon thom ti cip ndi voi oxy [d¢
156,1] va [8¢ 150.,2]; 1 carbon thom tir cip
khong ndi oxy [5¢ 116,6]; 3 carbon thom
tam cAp [8c 118,2], [8c 118,4] va [8¢ 123,4]
(bang 3). So sanh dir liéu phd NMR cua
hop chét 7 véi acid gentisic [13] thi thdy c6
su trang khép. VAy hop chit 7 1a acid
gentisic.
4. KET TUAN
Bing k§y thuat sdc ky cot trén silica gel pha
thuong két hop voi sic ky ban méng diéu
ché pha thudng va pha déo véi cac hé dung
moi giai ly khac nhau, ching t6i da phan
lap dugc 7 hop chat tinh khiét tir cao etyl
acetat cua cdy Co sira 14 nhd. Trén co s&
cua phd cong hudng tir hat nhan két hop
v6i so sanh phé tai liéu tham khdo, chung
t6i d3 xac dinh dugc ciu trac cua cac hop
chit nay 13  syringaresinol (1),
umbelliferone  (2), Dbrevifolin  metyl
carboxylat (3), (6R)-dehydrovomifoliol (4),
loliolide (5), acid wvanillic (6) va acid
gentisic (7). Dy 1a cic hop chét lan dau
tién duoc tim thiy trong loai ciy nay.
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NGHIEN CUU PHAN HUY PONG THOI NG, PETN......... (tiép theo tr.323)

dé xtr Iy nguon nudc nhiém hop chat co

tinh nd thudc nhom estenitrat.

4. KET LUAN

D3 nghién ctru hiéu qua phin huy dong
thoi NG, PETN trong modi truong nudc
bang tac nhian UV-Fenton & budc song
254nm. Phan Gng phan huy cac hop chit
nay trong hé ENs/UV-Fenton c6 dac trung
cua phan tng gia bac nhit. Hiéu qua phan
huy ENs tang theo day tac nhan: UV-H,0,
< Fenton < UV-Fenton. Tac nhan UV-
Fenton hoan toan c6 thé ap dung dé xu 1y
nude thai nhidm mot sb hop chét co tinh

no nhom estenitrat.

Loi cam on: Nghién cwu nay dwoc tai tro
béi Quj phdt trién khoa hoc vi cong
nghé quéc gia (NAFOSTED) trong dé tai
ma sé 104.04_2014.25.
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