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Céac hop chat methoxyflavonoid va coixol dwegec phan lap tr cay cam
thao dat (Scoparia dulcis Linn)
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Abstract

Chemical constituents of Scoparia dulcis Linn growing in An Giang province were investigated. The result showed
that four compounds, including 5,6,7,8,3',4'-hexamethoxyflavone (1), 5,7,8,4'-tetramethoxyflavone (2), 5,7-dihydroxy-
6,8,3',4'-tetramethoxyflavone (3) and coixol (4) were isolated from the dichloromethane extract. In which, two
methoxyl flavonoid (1) and (2) were firstly isolated from this material. These structures were elucidated by modern
spectroscopic methods as ESI-MS, 1D- and 2D-NMR and by comparison to the published data. The study has been

continued.

Keywords. Scoparia dulcis Linn, 5,6,7,8,3",4'-hexamethoxyflavone, 5,7,8,4'-tetramethoxyflavone, 5,7-dihydroxy-

6,8,3",4'-tetramethoxyflavone, coixol.

1. GIOI THIEU

Cam thao dit c6 tén khoa hoc 1a Scoparia dulcis
Linn thuoc ho Scrophulariaceae. Tuy theo ting
viing ma Cam thao dét c6 tén goi khac nhau: D& cam
thao, Cam thao nam hay Thd cam thao [2].

Cam thao dat 1a loai thuc vat than thao, moc
thanh bui cao khoang 1 m. L& moc dbi, thuong moc
thanh vong xoan, dai khoang 3 cm, rong 1,5 cm hinh
miii mac hay bau duc, mép co ring cua thua & nita
cudi, gan 14 hinh 16ng chim. Than cao 30-80 cm.
Hoa ludng tinh canh hoa mau tring, cubng hoa
manh, cudng dai 0,8-1,5 cm. Pai hoa hinh bau duyc,
c6 thuy 4, thuy trén dinh tu, hoi cong va 16n hon cac
thiy khac. Qua nang nho, hinh ciu mau niu den
chara nhidu hat nho [5]. Véi thuan lgi vira ¢ sian
trong tu nhién, vira khong ton kém, cam thao dat tir
lau da duoc sir dung nhu mot loai thao dugc vaéi
nhiéu tac dung: thanh nhiét, giai doc, loi tiéu, khang
khuan, khang nam, ha sét, va la mot thanh phan dan
truyén khong thé thiéu trong céac bai thudc nam.

O nudc ta, viéc khao sat héa hoc trén cam thao
dat con han ché, ngoai cac nghién ciru ciia nhom tac
gia Phan Minh Giang [4]. Ching t6i da nghién ctu
va cd lap duoc nhiéu hop chat tir nguyén lidu thu tai
An Giang va bao céo trong bai nay vé bén hop chat
gom coixol va ba hop chit metoxyflavon tir cao
diclorometan cua céy.

2. NGUYEN LIEU VA PHUGNG PHAP
2.1 Nguyén liéu

MAu nguyén liéu ding nghién cau la toan bo cay
Cam thao dat (ré, hoa, than, 14, qua...) duoc thu héi ¢
tinh An Giang.

2.2. Phuong tién

Dung mdi dugc sir dung bao gdm: metanol
(MeOH), diclorometan (CH,CI,), cloroform (CHCI5),
n-hexan (Hex), ete diu hoa (PE), etyl axetat (EA),
axeton (Me,CO) (Chemsol), Viét Nam. Silica gel 60
va 60G (Merck) dung trong sic ky cot. Ban mong
silica gel 60 Fy5, (Merck) dé tién hanh sic ky lop
maong.

Phé khéi lugng (EST-MS) ghi trén may Aligent
Technologies va phd cong huong tir hat nhan
(NMR) dugc ghi trén may Bruker AM500-FT-NMR
cua Vién Héa hoc, Vién Han lam Khoa hoc va Cong
nghé Viét Nam.

2.3 Chiét xuat va co lap

Mau nguyén liéu sau khi thu hoach duoc rira
sach, loai bo tap, hong kho, sau d6 xay nhuyén thanh
bot (8 kg). Bot dugc tan trich véi MeOH bang
phwong phap ngam dam, loc bo ba, phan dich chiét
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duogc o quay va thu hoi dung moi dudi ap suat thap.
Thuc hién nhiéu lan thu duoc cao MeOH dang sét
(1 kg).

Cao MeOH hoa tan trong lugng nudc vira du,
sau d6 duogc chiét long-long lan luot véi cac dung
moi theo thir tu tang dan do phan cuc va cd quay thu
dugc céac cao ete dau hoa (PE), diclorometan (DC,
80 g), etyl axetat (EA).

Véi 40g cao DC tién hanh sic ky nhanh-cot khd
v6i hé dung méi CHCl;:MeOH ting dan do phan
cuc, thu dugc nam phan doan P1-P5.

Tiép tuc sac ky nhanh cot khd véi phan doan P1
v6i hé dung moi Hex:EA véi d6 phan cuc tiang dan
thu dugc nam phan doan PP1-PP5, ngoai ra thu dugc
két tinh hinh kim, sau khi két tinh lai trong MeOH
néng thu duoc hop chat CTD-04 (3000 mg).

Séc ky nhiéu lan trén phan doan PP1 (8,13 g) thu
dugc 2 hop chat dang bot min, mau tring nga ky
hiéu CTD-01 (25 mg) va mau vang ky hiéu CTD-03
(12 mg). Sac ky nhiéu lan trén phan doan PP3 thu

Bang 1: So sanh phé NMR caa CTD-0

Ton Nir Lién Huwong va céng Su

dugc hop chét bot min, mau tring, ky hiéu CTD-02
(15 mg).

S6 lieu phd NMR cua cac hop chit lan luot dugc
ghi trong cac bang 1, 2 va 3.

1 véi hop chét nobiletin [1] & (ppm)

Vi tri CTD-01 Nobiletin
: 'H-NMR (J, Hz) | ®C-NMR "H-NMR (J, Hz) BC-NMR
2 - 161,1 - 161,0
3 6,62 (1H, s) 106,9 6,62 (1H, s) 106,7
4 - 177,3 - 1774
5 - 1484 - 144,0
6 - 1441 - 138,0
7 - 1514 - 1514
8 - 138,0 - 138,0
9 - 147,7 - 147,7
10 - 114,9 - 114,8
1 - 124,0 - 124,0
2 7,42 (1H,d, J=2) 108,6 7,41 (1H,d, J=2,1) 108,7
3 - 149,3 - 149,3
4 - 152,0 - 151,9
5 7,0 (1H, d, J=8,5) 111,3 6,99 (1H, d, J = 9,0) 111,0
6 7,57 (1H,dd,J=2;85) 1196 |7,57(1H,dd, J=21;9,0) 119,6
3-OCHj 3,98 (3H, s) 56,1 3,98 (3H, s) 56,1
4-OCHj 3,97 (3H, 9) 56,0 3,97 (3H, 9) 56,0
5-OCHj 61,8 62,3
6-0CH. 3,96 (6H, s) 623 3,96 (6H, s) 620
7-OCHj 411 (3H, s) 61,7 4,11 (3H, s) 61,8
8-OCHj 4,03 (3H, s) 61,9 4,03 (3H, s) 61,7

3. KET QUA VA THAO LUAN
3.1. CAu truc caa CTD-01
Hop chit CTD-01 c6 dang bot, mau tring nga

(25 mg). Tir phd ESI-MS cho pic ion gia phan ta m/z
= 403,1 [M+H]" pht hop véi cong thiac phan ti

C21H2,05 (khdi lwgng phan tir 1a 402 amu).

Phé *H-NMR (500 MHz, CDCls): ¢6 22 proton.
Trong vuing tir trudng thip, & (ppm) 6,60-8,00 c6 4H
gom mot proton cua lién két doi -HC=C< ¢ &y =
6,62 (1H, s, H-3) va 3 proton thugc vong thom c6 3
nhom thé khéc, trong d6 c6 1H & 8y = 7,57 (1H, dd,
J = 2; 8,5, H-2) c6 twong quan ghép cap vi tri meta
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va para voi 2H con lai (Jmeta = 2 HZ, Jpara = 8,5 Hz).
O ving tir trudng cao tir 3,90-4,20 ppm c¢6 cac tin
higu dac trung cua 18H trong 6 nhom metoxy
(-OCHy).

Phé °C- va DEPT-NMR (500 MHz, CDCly), &
(ppm): cho thay c6 21 tin hiéu cacbon. Mét tin hiéu
cacbon t&r cap cua cacbonyl (>C=0) & & = 177,3
ppm ung voi C-4. Trong vung dc: 114,0-162,0 ¢6
10C tir cap bao gom 4C tir cap dic trung cta khung
flavon 1a C-2, C-9, C-10, C-1' va 6C t& cap cta nhan
thom (C-5, C-6, C-7, C-8, C-3', C-4") c6 mang nhém
thé. Trong viing 8¢: 106,0-120,0 cd bén tin hiéu cua
cacbon bac ba, trong d6 mot cacbon cua ndi doi
—HC=C< ¢ & = 106,9 ppm (C-3) va 3 cachon thudc
vong thom gém C-2', C-5', C-6'. O viing tir truong
cao 8¢: 56,0-63,0 cd 6 tin hiéu cua cachon bac nhét
ung voi 6 nhom metoxy.

Tur cac dir liéu phd da néu, CTD-01 duoc dé
nghi 1a hop chat 5,6,7,8,3',4'-hexamethoxy flavone
(thudng goi 1a nobiletin). Cac sé liéu pho cua hop
chat nay hoan toan khop voi tai liéu tham khao cua
Jie Chen va cong su (1997) [1].

3.2. CAu tric CTD-02

Hop chit CTD-02 dang bdt min, mau trang (15
mg). Ph *H-NMR (500 MHz, CDCls) c6 18 proton.
Trong vuing tir trudng thap c6 6H bao gom: 1 proton
cua lién két doi -HC=C< ¢ &y 6,6 ppm (1H, s, H-3),

Cac hop chdt methoxyflavonoid va coixol...

1 proton ctia nhan thom (vong A) véi oy 6,44 ppm
(1H, s, H-6); ngoai ra khac véi hop chat (1) da phan
tich trén, c6 2 tin hiéu mai doi vai cuong do tich
phan 1a 2, twong tng vai 4 proton thugc vong thom
c6 2 nhém thé ddi xang khéac (vong B), tai &y 7,02
ppm la (d, J = 9,0 Hz, H-3', H-5") va 64 7,89 ppm
(d, J = 9,0 Hz, H-2'H-6"). O ving 3,8-4,0 ppm chi
c6 cac tin hiéu dac trung cua 12H trong 4 nhém
—OCHa.

Phé *C- va DEPT-NMR (500 MHz, CDCl5) cho
thiy c6 19 tin hiéu cacbon. M6t tin hiéu cacbon tir
cép dac trung cua cacbonyl (>C=0) ¢ 8¢ 177,9 ppm
ng vai C-4. Trong vung & (ppm) 109,1-162,2 c6 8C
tar cAp gom 4C dic trung cua khung flavon la C-1',
C-2, C-9, C-10 va 4C tir cap cia nhan thom (C-4',
C-5, C-7, C-8) mang 4 nhom metoxy. Vung oc
(ppm) 107-127,7 c6 nam tin hi¢u cacbon bac ba,
trong d6 mot cachbon cua ndi d6i —C=C< & § = 106,9
ppm (C-3) va 4 cacbon metin trén vong thom gém
hai cap cacbon tuong duong la C-2', C-6'(d = 127,7
ppm) va C-3', C-5' (3 = 114,4 ppm); con mot tin hiéu
cacbon metin trén vong thom khac tai 6c 92,6 ppm,
g v6i.C-6. O viing tir trudng cao hon ¢d tin hiéu
cuiia cachon bac nhét caa 4 nhém —OCHs.

Duya vao céc dit liéu phd, hop chat CTD-02 duoc
dé nghi 1a hop chat 5,7,8,4"-tetramethoxyflavone
(con c6 tén khac la tetra-O-methylisoscutellarein).
C4c sb liéu phd cua chat nay hoan toan khop vai tai
liéu tham khao caa Jie Chen va cong su (1997).

Bdng 2: So sanh phé NMR cua CTD-02 véi hop chat 5,7,8,4'-tetramethoxyflavone [1] & (ppm)

Vi trf CTD-02 5,7,8,4'-tetramethoxyflavone
: 'H-NMR (J, Hz) B3C-NMR 'H-NMR (J, Hz) BC-NMR
2 - 162,2 - 162,3
3 6,60 (1H, s) 107,0 6,60 (1H, s) 106,9
4 - 177,9 - 177,9
5 - 152,0 - 152,0
6 6,44 (1H, s) 92,6 6,44 (1H, s) 92,6
7 - 156,4 - 156,3
8 - 130,8 - 130,8
9 - 156,3 - 156,3
10 - 109,1 - 109,1
1 - 123,9 - 123,8
2'va e 7,90 (1H, d, J =9,0) 127,9 7,90 (2H, d, J = 9,0) 127,7
3vas 7,02 (1H, d, J=9,0) 114,4 7,02 (2H, d, J = 9,0) 114,5
4 - 160,7 - 160,7
4,01 (3H, s) 55,5 4,10 55,0
3,98 (3H, s) 56,6 3,99 56,6
3,88 (3H, s) 56,3 3,89 56,2
3,96 (3H, s) 61,6 3,96 61,5
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3.3. CAu truc caa CTD-03

Phd *H-NMR (CDCls, 8y ppm): Trong ving tir
truong thap xuat hién 1 tin hiéu proton cia nhém
—OH kiém ndi 8y 12,73 (s, 1H, 5-OH), c6 4 tin hiéu
proton &y 7,57-7,91 (1H, dd, J, = 8,5; J,-2,2 Hz; H-
6); 4 7,41 (1H, d, J = 2,2 Hz; H-2"); 847,01 (1H, d,
J = 8,5 Hz; H-5") va 84 6,59 (1H, s, H-3); va con ¢6
tin hiéu don cua OH & vi tri 7 tai 84 6,48 (S). Ngoai
ra, & vung tir truong cao hon, tai 8y (3,97-4,04) co
4 tin higu proton dac trung ctia 4 nhdm metoxy.

Phé *C- két hop véi phd DEPT-NMR (CDCl5)
c6 tin hiéu 19 cacbon cua khung flavon (8¢ 103,9-
182,9) va 4 nhdm metoxy (3¢ 56,0-61,7) tuong thich
v6i phd proton da phan tich. Khung flavon gom 1
cacbon cachonyl &c 182,9 (C-4); 10 cacbon tu cp
khac tai 8¢ 123,7 (C-1'), 149,4 (C-3"), 148,7 (C-4"),
163,7 (C-2), 148,4 (C-5), 130,7 (C-6), 152,4 (C-7),
103,9 (C-8), 145,7 (C-9), 104,6 (C-10).

Trén phd HMBC nhéan duoc cac tuong quan cia
proton tai &y 6,59 véi cac cacbon tai d¢c 163,6 (C-2)
va 182,9 (C-4); proton 6y 12,75 véi céc cacbon ¢6 ¢
104,6 (C-10) va &¢ 130,7 (C-6) ciing ching minh 2
proton nay lan luot 1a H-3 va H-5. Nhu vdy, CTD-03
dugc @ nghi la  5,7-dihydroxy-6,8,3'4'"
tetramethoxyflavone (thuong goi l1a hymenoxin).

3.4. CAu trac ciaa CTD-04
Hop chat CTD-04 két tinh hinh kim, khéng mau,

& hop chit c6 ham lugng cao trong cao
diclorometan ctia cdy Cam thao dat. Pho khoi luong

Ton Nir Lién Huwong va céng Su

ESI-MS (positive) cho manh co ban ion gia phan tir
m/z 166,0 [M+H]" cho phép suy luan hop chat cé
chtra s6 ¢ nguy@n tur nito; ngoai ra ¢ vai manh khéac
nhu m/z 149,0 [M-OH]"; m/z 130,0 [M-CH,N]* phu
hop véi cong thirc phéan tir CgH;03N (M = 165 amu)
Vvéi do bat bdo hoa 12 6.

Phd 'H-NMR (500 MHz, CDCl;, § ppm) trong
viing tir truong thap c6 3 tin hiéu proton gom c6 1
mii doi ghép meta &y 6,86 (1H; d; 2,5), 1 mii doi
ghép ortho 84 6,95 (1H; d; 8,5) va 1 miii d6i-doi vira
ghép meta vira ghép ortho 8y 7,73 (1H; dd; 2,0; 8,5)
chitng t6 3 proton nay cung thudc 1 vong thom.
Ngoai ra con cd tin hiéu proton cuaa 1 nhom metoxy
v6i @6 dich chuyén hda hoc 84 3,78 ppm (3H:; s).
Phé *C- két hop véi phé DEPT-NMR (125 MHz,
CDCls, & ppm) cho thdy CTD-04 c6 8 cachon. C6 ba
tin hiéu cacbon metin ctia vong thom tai d¢c 110,9;
110,6; 98,0 va ba tin hiéu cacbon t cip & ving tir
truong twong déi thiap (5c 157,6; 146,0; 124,9)
chang té c6 mang di nguyén té nhu oxi va nito.

Vay, voi mot vong thom benzen (c6 3 nhom
thé), mot cachon cacbonyl va mot nhém metoxy tng
VvGi 8 cacbon va do bt bdo hoa 1a 5, suy ra phan tir
CTD-04 can c6 thém mot vong thom nita c6 di
nguyén tb nito, tir d6 cau tric dugce dé nghi la khung
benzoxazinone.

Nhu da phan tich CTD-04 dugc nhan danh 14 6-
methoxybenzoxazolinone (tén IUPAC: 6-methoxy-
3H-1,3-benzoxazol-2-one, tén thong thuong la
coixol); va khi so sanh vai tai liéu tham khao [3] thi
hau hét dit liéu Ia trung khop.

Bang 3: So sénh sé liéu phd NMR cua CTD-04 (8,CDCls) va coixol (5%, DMSO-de)

Vi tri DEPT 3 (J Hz) 8" (J Hz) 8¢ 8¢
>C=0 - - 157,5 155,1
4 CH 6,95 (1H; d; 8,5) 7,02 (1H; d) 110,9| 1099
5 CH 6,73 (1H; dd; 8,5; 2,5) 6,72 (LH; dd) 110,6 | 1091
6 C - - 157,6 155,4
7 |CH 6,86 (1H; d; 2,0) 6,97 (LH: d) 98,0| 97,1
8 C - - 124,9 1239
9 C - - 146,0 144,3
OCHj; | -CHj; 3,78 (3H; 9) - 56,4 55,8
4. KET LUAN tetramethoxyflavon lan dau tién dugc biét dén co

Nhu vay, clng véi hop chét coixol (4), ba hop
chit flavon mang nhiéu nhém thé metoxy da dugc
phan lap, xac dinh cau tric hoa hoc va duoc nhan
danh la: 5,6,7,8,3'4'-hexamethoxyflavone (1);
5,7,8,4'-tetramethoxyflavone (2) va 5,7-dihydroxy-
6,8,3',4'-tetramethoxyflavone (3). Trong d6, hai hop
chat: 5,6,7,8,3',4'-hexa methoxyflavone va 5,7,8,4'-

trong cay nay.

Viéc phan lagp va xac dinh thém cac
metoxyflavon nay la dong gop méi vé thanh phan
hoa hoc cua cay Cam thao dat thu tai tinh An Giang.
Cac nghién ctu trén nhitng phan doan con lai va cao
etyl axetat dang duoc tiép tuc thuc hién va bao cao
tai Hoi thao toan québc vé nghién ciru hop chat thién
nhién 1an 5.
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