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ABSTRACT

Acanthus ebractealus Vah|, Acanthus ificifolius L., and Acanthus integrifolius T. Anders. are
spiny herbs of the family Acanthaceae, which grow up to a height of 1-3 m in brackish water
and form dense thickets along tidai shores. The study of chemical constituents of A
ebractealus, A. lHicifolius, and A. integrifolius of Vietnam was carried out targeting
compounds with potential for anti-inflammatory activity. The MeOH extracts of the leaves of
A. ebracteatus, of the leaves, the flowers and the fruits of A. ilicifolius, and of the leaves of A.
integrifolius were prepared separately and subjected to sequential liquid-liquid partition
between H,0 and n-hexane, CH,Cl;, EtOAc, and n-BuOH. Tha organic soluble fractions
obtained were analyzed by thin-layer chromatography (TLC) and high performance liquid
chromatography (HPLC) and then separated by repeated open celumn chromatography,
foliowed by purification by preparative HPLC. : -Sitosterol and stigmastercl were isolated
from the n-hexane-soluble fractions of the plants and blepharine [(2R)-2-O-.:-D-
glucopyranosyl-2H-1,4-benzoxazin-3(4 H-one] was isolated and identified from the n-BuOH-
and H,O-soluble fractions. In addition, 2-benzoxazolinone was isolated from the CH.Cl,-
soluble fraction of the MeOH extract from the flowers and the fruits of A. #Hicifolius and
apigenin 7-0-1J-D-glucopyranoside from the EtQAc-soluble fraction of the MeOH extract
from the leaves of A. integrifolius. The structures of the isolated compounds were
determined on the basis of spectroscopic data.

PHAN MO DAU

Cay O 16 (Acanthus ebracteatus Vahl.), cay O rd nudc (Acanthus ilicifolius L.) va
cdy Ac 6 (dcanthus integrifolius T. Anders.) 13 céc cdy thdo cé gai ciia ho Acanthaceae.
Cic loai cdy nay moc dén chidu cao 1-3 m & céc ving nude lg va tao thanh cac bui ¢y ram
rap doc theo cac bd bién chiu tac dong ciia thuy triéu. Cac lignan glucozit, céc
benzoxazinoit glucozit va tritecpenoit saponin tir 4. ilicifolius [2-4], cac megastigman
glycozit, cac ancol glycozit ddy béo va cac benzoxazinoit glycozit tir 4. ebracteatus 5] 1a

céc thanh phén d3 duge phén lap. Trong céc nghién ctru dugce l}’r phén chiét ancol cta 4.
ilicifolius thé hién hoat tinh giam khdi u [6] va c4c tic dung chdng oxi hoa va bao vé gan
[7] Nthen ctru thanh phan ho# hoc ctia cay O 18, cay O 6 nudc va cay Ac 6 clia Viét Nam
14n d4u tién dugc thye hién voi myc tiéu tim hiéu cac hop chét c6 trién vong chng viém.
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KET QUA VA THAO LUAN

Cac phin chiét MeOH tir 14 cay O 10 (4. ebracteatus), tir 14 va tir hoa/qua cay O 16
nude (4. ilicifolius) va tir 14 ciy Ac 6 (4. integrifolius) da dugc diéu ché riéng r& va duge
phén tach bing cac phin bd trinh tr giita H,O vé6i n-hexan, CH,Cl,, EtOAc va n-BuOH.
Phan téch sic ky cot thudng (CC) duge thyc hién trén silica gel vivhoic Sephadex LH-20;
tinh ché duge thuc hién bing sic ky long hidu ning cao pha dao (RP HPLC) didu ché. Két
qua la B-sitosterol (1) va stigmasterol (2) dd dugc phén 14p va xé4c dinh béng phd '"H-NMR
trong tit ca cac phén chiét n-hexan nhan dugc. 2-Benzoxazolinon (3) da dugc phén 1ap tir
phin chiét CH,Cl, tir hoa/qua ciy O 16 nuée. Blepharin [(2R)-2-O-8-D-glucopyranosyl-
2H-1,4-benzoxazin-3(4H)-on] (4) da dugc phan ldp va nhan dang tir cic phén chiét -
BuOH va H,0 cua 14 cdy O 16 va ciia 1a va hoa/qua ciy O ré nuée. Apigenin 7-O-3-D-
glucopyranozit (6) da dugc phan 1ap tir phan chiét n-BuOH ctia 14 ciy Aco.
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2-Benzoxazolinon (3) (C7HsNO,, M", m/z 135) cho 7 tin Liéu cdng hudng B¢ bao
gdm céc tin hiéu cia mdt vong benzen thé 2 1an [& 143,9 (s), 129,3 (s), 124,2 (d), 122,8
(d), 110,2 (d) va 110,1 (d)] v& mot nhém cacbonyl & trudng cao [dc 156,1 (s)]. Két hop véi
cac tin hiéu proton cia vong thom trén phd 'H-NMR [&; 7,08-7,26 (4H, m)] va mét tin
hiéu cia nhom -NH- & & 9,55 (1H, s). Két hop véi dir kién phd EI-MS cdu tric 2-
benzoxazolinon [8] ctia 3 da dugc thiét lap.

Blepharin (4) dugc xac dinh 1a mét hop chét glucozit bing céc tin hidu & &y 4,54
(1H, d, /=7,8 Hz) va & 102,6 (d). Cong thirc phan tir C;4H,7NOg ctia 4 dugc xac dinh bing
c4c phd ESI-MS (m/z 350,3 [M+Na]* va m/z 326,2 [M—H] "), “C-NMR va DEPT. Phé "*C-
NMR véi 6 tin hiéu cdng huromg ciia mdt vong benzen thé 2 14n [& 140,3 (s), 126,2 (s),
123,3 (d), 122,9 (d), 117,9 (d), 115,6 (d)], mdt nhém xetal [& 94,6 (d)] va mot nhém
cacbonyl amit 160,4 (s) phit hgp véi mot cdu tric benzoxazinoit. Nhém N-H xuét hién & &
10,9 (1H, s). Do d6 chu tric ciia 4 dugc x4c dinh 13 2-O-B-D-glucopyranosyl-2H-1,4-
benzoxazin-3(4H)-on phit hop véi cac dit kién phd dugc cong bb [4,9]. Ho4 lap thé cia 4 &
C-2 dugc xéc dinh ia 2R trén co s¢ so sanh gia tri duong [a]p ([oz]%)5 +127,3%) cia 4 vdi
clia ti liéu tham khéo [4]. Thity phin 4 bing O-glucosidaza cho blepharigenin (5) [9] d3
khéng dinh cho céu triic ciia 4. Glucozit 4 dugc phén 1ap tir cac phin chiét n-BuOH ciia A.
ilicifolius va A. ebracteatus, va sy ¢o mit cia 4 trong cdc phén Qlu'ét H;0 dugc nhén dang
bing RP HPLC phén tich trén co s& c4c so sanh thdi gian hm va phd HPLC-UV.,

Apigenin 7-0-f-D-glucopyranozit (6) duge xac dinh trén co s& so sanh cac dir kién
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phd 'H- va PC-NMR véi cia tai liéu tham khao [10]. Tuong tac trén phd HMBC giira
proton anomeric Gle-1 (& 5,06) va C-7 (& 163,0) xac dinh vi tri ctia gbc glucopyranosyl.
Phd ESI-MS [m/z 433,4 ((M+H]"), 455,4 ((M+Na]" va 431,4 ((M-H]")] cta 6 phi hop vé6i
cOng thirc phﬁn tr C21H20010.

Céc phé HPLC-UV dugc ghi on line bing detecto PDA ciia céc hop chét 3, 4 va 6
dugce dua ra & Hinh 1.
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Hinh 1: Cac phd HPLC-UV clia 3, 4va 6

Mt vai benzoxazinoit dd dugce thong bao 1 co hoat tinh chéng viém [11]. Blepharin
(4) 1a thanh phin benzoxazinoit chinh dd dugc xac dinh trong A. ebracteatus va A.
ilicifolius cia Viét Nam. Tuy nhién diéu cin chi ¥ 13 céc benzoxazinoit d3 dugc thong bao
la cac yéu td hod hoc cla cac thuc vat ho Graminaceae chdng lai cic con trung, vi nam, vi
khuén va virus [12]. Do d6 viéc nghién ciru sir dung cac loai Acanthus niy trong diéu tri y
hoe ¢an duge tiép tuc b?mg cac nghién ciru vé hoa hoc, duge 1y va ddc tinh. Apigenin 7-
glucozit @ duge chimg to 14 cé cac tinh chit quét gdc peroxyl vA superoxit anion in vitro
[13]; cac tinh chat nay c6 thé déng vai trd vao tic dung chbng viém cia 6.

PHAN THUC NGHIEM

Phirong phép va Thiét bj

Diém néng chay duogc do trén thiét bj Electrothermal 9100 va khéng hiéu chinh. P§
quay cwe duge do trén thiét bi JASCO DIP-370 Digital Potarimeter. Phd "H-NMR
(300MHz) va "*C-NMR (75MHz) véi chuong trinh DEPT duge do trén thiét bi Varian
Unity NMR Spectrometer. Phd ESI-MS dugc do trén thiét bj Finigan Navigator Mass
Spectrometer. HPLC dugc thuc hién trén hé théng Dionex HPLC sir dung detecto
Photodiode Array PDA-100, c6t YMC ODS-H80. Piéu kién HPLC phan tich gradient 20%
MeOH-H,O0 (25 phut), 100% MeOH (5 phut), tdc ¢ dong 1 ml/phut. Silica gel 60 (40-63
um, Merck), Sephadex LH-20 (Sigma) dugc sir dung cho sic ky ¢t (CC). Sic ky 16p
moéng (TLC) dugc thuc hién trén ban méng trang sin (silica gel 60 Fasq, Merck) va dugc
hién mau bang dén UV.
Nguyén li¢u thyc vt

L4 cay A. ebracteatus; 14, hoa va qua cy A. ilicifolius; va 14 ciy A. integrifolius dugc
thu thip vao thang 4 duong lich & Cin Gid, Thanh phé H3 Chi Minh, va dugc gidm dinh
thue vét bai nha thue vét hoe, TS. V& Vin Chi.
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Diéu ché cac phin chiét va Phéan 1dp cic hop chit 1-6

Acanthus ebracteatus: La khod (300 g) duoc ngam chiét véi MeOH & nhiét do phong
(3 1an x 2 ngay). Phin chiét MeOH duoc phan b theo dd phan cuc giita H,O véi n-hexan,
CH,Cl,, EtOAc va n-butanol. Cac phén chiét nhan duoc la n-hexan (25,8 g; 8,6%), CH,Cl,
(4,1 g, 1,37%), EtOAc (1.4 g; 0,47%), n-butanol (8,7 g; 2,9%) va H;O (5,5 g; 1,83%).
Phén chiét »-hexan duoc phén tach bing CC trén silica gel (n-hexan-EtOAc) dé cho £
sitosterol (1) va stigmasterol (2). Phin chiét n-BuOH dugc phan tich bing CC trén
Sephadex LH-20 (MeOH, 2 lz‘fin), silica gel (CHCI;-MeOH 4:1, 2:1 va 1:1) vd RP HPLC
(27% MeOH-H,0) dé cho blepharin (4) (56 mg).

Acanthus ilicifolius: La khd (294 g) va hoa/qua (188 g) dugc ngim chiét véi MeOH
& nhiét dd phong (3 1An x 2 ngay). Phan chiét MeOH dugc phan bd theo o phan cuc giia
H,0 véi n-hexan, CH>Cl,, EtOAc va n-butanol. Cac phén chiét nhan duoc 12 n-hexan [3 g;
1,02% (tr 1a) va 1,1 g; 0,59% (tr hoa/qud)], CH.CL (5.1 g; 1,73% va 2.4 g; 1,28%),
EtOAc (4,7 g; 1,59% va 0,8 g; 0,43%), n-butanol (4,6 g; 1,56% va 4,6 g; 2,45%) va H,O
(82,5 g; 28,1% va 9,5 g; 5,05%). Cac phin chiét n-hexan dugc phan tach bing CC trén
silica gel (n-hexan-EtOAc) dé cho Ssitosterol (1) va stigmasterol (2). Phan chiét CH,Cl,
tir hoa/qué duoc phén tach bing Sephadex LH-20 (MeOH), silica gel (CHCl;-MeOH 10:1)
va RP HPLC (MeOH-H,O 1:1) d& cho 2-benzoxazolinon (3) (35 mg). C4c phn chiét »-
BuOH dugc phén tach trén Sephadex LH-20 (MeOH, 2 14n) dé cho blepharin (4) (0,5 g tir
la v& 2 g tir hoa/qua).

A. integrifolius: La cAy khé duge sdy kho ¢ 40°C, sau d6 812 g la dugc xay thanh bot
min. Bt 14 cAy khé duge ngim chiét voi MeOH & nhiét d6 phong (3 1in, mdi lin 2 ngay).
Phén chiét MeOH dugc phan bb theo dd phan cuc gitta H2O v6i n-hexan, CH,Cl,, EtOAc
va n-butanol. Cac phén chiét thu duoc 1a n-hexan (12,7 g; 1,56%), CH,CL (2,2 g; 0,27%),
EtOAc (2,5 g: 0,31%) va n-butanol (20,5 g; 2,52%). Phén chiét EtOAc duoc phén tach trén
Sephadex LH-20 (MeOH, 2 l4n) cho apigenin-7-0-f-D-glucopyranozit (6) (20 mg).

B-Sitosterol (1) va Stigmasterol (2): B6t v6 dinh hinh mau tring. Phd 'H-NMR
(CDCL) ciia mdt hdn hop 1 va 2 phi hop véi clia miu chuén.

2-Benzoxazolinon (BOA, 3): Bt v6 dinh hinh mau tring. P.n.c. 139-140°C. HPLC-
UV Amax nm: 205,2; 219,2; 267. EI-MS: m/z 135 (M, C;HsNO,). '"H-NMR (CDCl); &
9,55 (1H, N-H), 7,08-7,26 (4H, m, H-4, H-5, H-6, H-7). *C-NMR (CDCl3): §156,1 (s, C-
2), 143,9 (s, C-8), 129,3 (s, C-9), 124,2 (d, C-5), 122,8 (d, C-6), 110,2 (d, C-7), 118,1 (d,
C-4).

Blepharin (HBOA-Glc, 4): B6t v dinh hinh mau tring. P.n.c. 228-229°C. [a]2D5
+127,3°. HPLC-UV Auax nm: 205,2; 249,6; 273,6. (+) ESI-MS: m/z 350,3 [M+Nal",
C14H;7NOg, (=) ESI-MS: m/z 326,2 [M-H]". 'H-NMR (DMSO-dg): & 10,9 (1H, s, N-H),
7,07 (1H, dd, J=2,1 Hz, 7,8 Hz, H-7), 6,84-7,1 (3H, m, H-5, H-6, H-8), 5,66 (1H, s, H-2),
4,54 (IH, d, J/<7,8 Hz, Gle-1), 3,66 (1H, dd, /6,6 Hz, 11,7 Hz, Glc-6a), 3,44 (1H, dd,
J=5,7 Hz, 11,7 Hz, Glc-6b), 3,14 (1H, m, Gle-4), 3,02 (1H, m, Glc-3), 2,9 (1H, m, Glc-2).
BCNMR (DMSO-dg): § 160,4 (s, C-3), 140,3 (s, C-9), 126,2 (s, C-10), 123,3 (d, C-6),
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122,9 (d, C-7), 117,9 (d, C-8), 115,6 (d, C-5), 102,6 (d, Gle-1), 94,6 (d, C-2), 77,4 (d, Gle-
3), 76,7 (d, Glc-5), 73,3 (d, Gle-2), 69,7 (d, Gle-4), 61,0 (t, Gle-6).

Thuy phan blepharin (4) bing enzym f-glucosidaza: Mgt dung dich HBOA-Gle (2)
(15 mg) trong H>O (5 ml) duge @ & 37°C qua dém véi f-glucosidaza (27 mg) duge phin
lap tir qua hanh dao (Sigma Chemical Co.). H3n hop phan tmg dugc loc va chiét bang
EtOAc. Dich chiét EtOAc duge cit loai dung méi in vacuo va tinh ché bing cdt pipet (PC)
trén silica gel (CHCl3-MeOH 7:3) va RP HPLC diéu ché (MeOH-H,0 2:3) dé cho HBOA
(3) (8 mg). Glucozo trong pha nudc duge phén tich bing TLC (n-BuOH-piridin-H,0
6:4:3).

Blepharigenin (HBOA, 5): Bt v dinh hinh mau vang. P.n.c. 198°C. HPLC-UV
Amax nmM: 202,8; 243,7; 273,2. 'H-NMR (CD;0D): 6 6,9-7,0 (4H, s, H-5, H-6, H-7, H-8),
5,51 (1H, s, H-2).

Apigenin-7-0-4-D-glucopyranozit (6): Bt vo dinh hinh mau vang. D.n.c. 204-205°C.
HPLC R; 12,86 phat (HPLC phén tich). HPLC-UV A nm: 205.4; 262,1; 337,6. UV
{(MeOH) Amax nm (log &): 224,6 (4,1); 230,8 (4,1); 253,4 (3,9); 343 (4,1). (+) ESI-MS: m/z
433,4 ((M+H]", 455.4 ([M+Na]"); (-) ESI-MS m/z 431,4 ((M—-H]"). 'H-NMR (DMSO-d¢):
(112,96 (1H, s, 5-OH), 10,41 (1H, s, 4'-OH), 7 96 (2H, d, /=9 Hz, H-2’, H-6"), 6,94 (2H, d,
J=9 Hz, H-3', H-5"), 6,87 (1H, s, H-3), 6,84 (1H, d, J=2,2 Hz, H-8), 6,45 (1}, d, /=2,2 Hz),
5,41 (1H, d, J/=3,6 Hz, OH), 5,14 (1H, d, J=3 Hz, OH), 5,06 (1H, d, J=7 Hz, Glc-1), 5,06
(1H, m, OH), 4,62 (1H, m, OH), 3,71 (1H, dd, J=4,8 Hz, 9.6 Hz, Glc-6b), 3,1-3,52 (5H, m,
Gle-2, Gle-3, Gle-4, Gle-5, Gle-6a). *C-NMR (DMSO-dg): 0182,0 (s, C-4), 164,3 (s, C-2),
163,0 (s, C-7), 161.4 (s, C-4"), 161.1 (s, C-5), 157,0 (s, C-9), 128,6 (2d, C-2’, C-6"), 121,0 (s,
C-17, 116,0 (2d, C-3', C-5'), 105,4 (s, C-10), 103,1 (d, C-3), 99,9 (d, Glec-1), 99,5 (d, C-6),
94,9 (d, C-8), 77,2 (d, Glc-5), 76,4 (d, Gle-3), 73,1 (d, Glc-2), 69,0 (d, Glc-4), 60,6 (t, Glc-6).
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