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TOM TAT

Bang cac phwong phap sac ky két hop da tach chiét va phan 1ap moét hop chét flavonoid tlr phan
trén mat dat cay DPon kim. CAu tric clia chat nay dwoc xac dinh la kaempferol 3-(2,3-di-E-p-coumaroyl-
a-L-rhamnopyranoside) trén co s& phan tich phé khdi phun mu dién t& (ESI-MS) va phé cong hwéng
tr hat nhan 1 chiéu va 2 chiéu. Day la hop chét 1an dau tién dwoc phan l1ap tir cay Bon kim.

* Tr khéa: Cay Bon kim; Kaempferol; Flavonoid.

STUDY OF ISOLATION AND DETERMINED STRUCTURE OF
KAEMPFEROL 3-(2,3-di-E-p-COUMAROYL-0-L-RHAMNOPYRANOSIDE)
FROM BIDENS PILOSA L,.

SUMMARY

By various chromatography methods, one of flavonoids was isolated from ethanol 80% extract of
the aerial parts from Bidens pilosa L. (Asteraceae). The structure was determined to be kaempferol
3-(2,3-di-E-p-coumaroyl-a-L-rhamnopyranoside) using combination of ESI-MS and NMR techniques
including 1D- and 2D-NMR. This compound was first isolated from Bidens pilosa L.

* Key words: Bidens pilosa L,.; Kaempferol; Flavonoids.

DAT VAN DE

Cay Bon kim c6 tén khoa hoc Bidens
pilosa L., thuéc ho cuc-Asteraceae, la cay
moc hoang nhiéu noi nhw mién nui, trung
du va déng bang, & nhiéu nudc trén thé
gi¢i nhw: Trung Quéc, Han Qubc, Nhat
Ban, Brazil.... Day la loai cdy moc quanh
nam, sinh san nhanh va dwoc coi nhw loai
“cé dai”. Theo kinh nghiém dan gian, cay
Pon kim dwoc st dung ndu nudc tdm diéu
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NGHIEN cUU

tri mon nhot, man ngtva hodc uéng thay tra
vao mua hé dé diéu tri bénh dwdng ruét.

Trong bai bao trwédc, chung téi da céng
b vé& dinh tinh flvonoid cay Don kim bang
phan &ng hda hoc va séc ky I&p méng [1].
Trong nghién ctru nay, chung tbi trinh bay
két qua phan lap va xac dinh ciu tric héa
hoc clia kaempferol 3-(2,3-di-E-p-coumaroyl-
a-L-rhamnopyranoside) tir cdy Bon kim thu
hai & Ha bong.

1. Mau thwe vat.



Phan trén mat dét cay Bon kim thu hai
¢ khu viec Ha Béng vao thang 5 - 2009,
dwoc Vi Xuan Phwong va D& Thé Cuwdng
(Phong thwc vat, Vién Sinh thai va Tai
nguyén sinh vat) xac dinh tén khoa hoc la
Bidens pilosa L., thudc ho Cuc - Asteraceae.
MA&u tiéu ban dwoc lwu tai Vién Sinh thai va
Tai nguyén sinh vat.

2. Phwong phap nghién ciru.

- Phé cong huéng tr hat nhan (NMR) do
trén cac may Bruker AM300, Bruker AM600
cua Vién Nghién clru khoa hoc co ban
Han Quéc (KBSI) va may AVANCE 500 cua
Vién Hoa hoc, Vién Khoa hoc va Céng
nghé Viét Nam. Chat noéi chuan la TMS
(tetrametyl silan). Phé khéi lwgng phun mu
dién t&» (ESI-MS) do trén may LC-MSD
Agilent 1200 Series (USA) cta Vién Hoa
hoc cac Hop chéat Thién nhién, Vién Khoa
hoc va Céng nghé Viét Nam.

- Sc ky l&p méng: thwc hién trén ban
mdng trang san silica gel DC-Alufolien 60
F254 (Meer 105715), RPlg F254s (Merk)
Phat hién chat bang dén tlr ngoai & budc
séng 254 va 368 nm, hodc dung thubc thir
la dung dich H,SO,4 10% phun déu lén ban
méng, say khd réi ho néng tir tr dén khi
hién mau.

- S&c ky cot: tién hanh véi chat hap phu
la silicagel pha thuwong va pha ddo. Silicagel
pha thuwdng cé cé hat 0,04 - 0,063 mm (230 -
400 mesh) (Merk) silicael pha dao ODS-R18
(Merck).

Chiét xuat va phan lap

Rira sach phan trén mat dat cay Pon
kim, thai nhd, phoi va sy khd & 50°C. Lay
2 kg bdt nay ngam chiét véi ethanol 80% 3
lan, sau dé gop cac dich chiét lai, cat thu
hdi dung méi duéi ap suat gidm duwoc 220g
cao dam dac. Phan tan cao dac nay vao 1
lit nwéc rdi chiét lan lwot bang n-hexan,

cloroform, ethyl acetat va n-butanol. Cac
dich chiét n-hexan, cloroform, ethyl acetat
va n-butanol cét thu héi dung méi duwdi ap
suat gidm, co6 dén kiét dung méi dwoc can
n-hexan (94g), can cloroform (5g), can ethyl
acetat (15g), can n-butanol (22g) va dung
dich nwéc. Phan 1ap can ethyl acetat trén
cét Silicagel pha thwong véi hé dung méi
CHCI;: MeOH véi dd phan cuc tang dan
20:1 (viv, 2 lit), 10:1 (vlv, 2 lit), 5:1 (viv, 2
lit), 2,5:1 (v/v, 2 lit), va 100% methanol. Sau
khi loai dung méi dwdi ap suét giam, duoc
cac phan doan twong tng la BP3A (49),
BP3B (8g), BP3C (7g), BP3D (5g), BP3E
(4g). Phan doan BP3A phéan lap trén coét
Silicagel pha thwong véi hé dung mdi
CHCI; : MeOH (8:1, v/v) dwgc 18 mg hop
chéat 1.

KET QUA NGHIEN CcUU
VA BAN LUAN

Hop chét 1 nhan dwoc dudi dang chét
bét mau vang. Phd 1H-NMR xuét hién hai
tin hiéu doublet tai 8 6,23 (d, J = 1,5 Hz) va
6,42 (d, J = 1,5 Hz) dién hinh cho H-6 va H-
8 cuia vong A cla khung flavon; hai tin hiéu
doublet khac tai 6 7,89 (2H, d, J = 8,5 Hz,
H-2'/H-6") va 7,01 (2H, d, J = 8,5 Hz, H-3'/H-
6') cho thdy vong B dbi xirng truc bac hai
do thé para; xac dinh 2 phan ciu truc
p-coumaroyl b&i tin hiéu cua 8 proton tai 8
7,46 (2H, d, J = 8,5 Hz, H-2"/H-6™), 6,81
(2H, d, J = 8,5 Hz, H-3"/H-5™), 7,38 (2H, d,
J = 8,5 Hz, H-2""/H-6"") va 6,76 (2H, d, J =
8,5 Hz, H-3"/H5") clda hai vdong benzen
thé para, cung véi 4 tin hiéu doublet véi
hang sb twong tac Ién cta hai cap proton
cung nam & vj tri trans vé&i nhau cla hai néi
doi tai 6 7,63 (d, J = 16,0 Hz, H-7"), 6,29
(d, J = 16,0 Hz, H-8"), 7,60 (d, J = 16,0 Hz,



H-7"") va 6,38 (d, J = 16,0 Hz, H-8""). Ngoai
ra, trén phd nay con xuét hién céac tin hiéu
cla moét phan ti¢ dwdng rhamnose, trong do
tin hiéu cta proton anome tai & 5,62 (d, J
= 1,5 Hz, H-1") ma hang sb twong tac (J)
nhd chirng t& proton nay ndm & vi tri
equatorial. Nnédm metyl tai 6 1,07 (3H, d, J
= 6,0 Hz, H-6") cling rat dac trung cho
dwong rhamnose. Cung véi cac tin hiéu tai

Bang 1: Két qua phd NMR ctia hop chét 1.

55,83 (dd, J = 1,5, 3,5 Hz, H-2"), 5,29 (dd,
J =35, 10,0 Hz, H-3"), 3,58 (t, J = 10,0 Hz,
H-4"), 3,54 (m, H-5") cang khang dinh
nhirng dy doan néu trén. Nhw vay, théng
qua phd 1H-NMR c6 thé so bd dy doan
dwoc hop chat 1 bao gdm phan aglycon 1a
c6 khung flavon kiéu hop chéat keampferol,
mot phan t dwdéng rhamnose va hai phan
céu trac p-coumaroyl.

C 8¢ 5P DEPT 81 ¢ (mult.J = Hz) HMBC
2 158,8 159,13 C
3 135,2 135,49 C
4 178,9 179,38 C
5 163,0 163,26 C
6 100,2 99,97 CH 6,23 d (1,5) C-5,C-7
7 165,8 165,94 C
8 95,7 94,86 CH 6,42 d (1,5) C-7,C-9
9 158,8 158,58 C
10 104,8 105,95
1" 1225 122,45
2',6' 131,8 131,90 CH 7,89 d (8,5) C-2, C-3(C-5'), C-4'
3,5 116,9 116,90 CH 7,01d (8,5) C-4", C-1"
4 161,5 161,74 C
1" 101,2 100,33 CH 5,62 d (1,5) C-3,C-2"
2" 72,2 70,92 CH 5,83 dd (1,5, 3,5) C-1".C-1", C-3", C-4",
3" 73,1 73,09 CH 5,29 dd (3,5, 10,0) C-1", C-2", C-4"
4" 71,0 71,03 CH 3,58 (t, 10,0) C-5", C-6"
5" 70,9 72,26 CH 3,54 (m)
6" 17,9 17,78 CHs 1,07 d (6,0) C-4", C-5"
(@ ) 3 4) (5) @
1" 127,0 127,17 C
2" 6" 131,4 131,43 CH 7,46 d (8,5) C-4" C-7" C-3"




3", 5" 117,0 116,84 CH 6,81 d (8,5) C-4" C-3", C-1"
4" 161,8 161,50 C
7" 147,8 147,75 CH 7,63 d (16,0) c-8", C-1", C-2",
8" 114,8 114,87 CH 6,29 d (16,0) c-1",C-9",
o™ 168,5 168,53 c=0
g 126,9 127,08 C
2" 6™ | 1312 131,23 CH 7,38d(8,5) C-7", C-4™
3™ 5™ | 116,8 116,81 CH 6,76 d (8,5) c-1", C-3",
4 161,8 161,28 C
7" 147,0 147,02 CH 7,60 d (16,0) c-8", C-1", C-2"
8" 114,2 114,40 CH 6,38 d (16,0) C-1",C-9"™
9™ 167,8 167,79 c=0

3Po trong CD;0D, "125 MHz, °500 MHz, “5¢ cla platanoside [2].

Hinh 1: Céu tric hoa hoc ctia hop chét 1.

Phb *C-NMR xuét hién tt ca 33 tin hiéu
cla 39 nguyén tr cacbon, hoan toan phu
hop véi nhan dinh phan tich trén phd 1H-
NMR: dé la do sy c6 mat cia 3 vong
benzen thé para. Trong d6, 13 tin hiéu cta
15 nguyén t& cacbon thudéc phan khung
aglycon tai 6 159,13 (C-2), 135,49 (C-3),
179,38 (C-4), 163,26 (C-5), 99,97 (C-6), 165,94
(C-7), 94,86 (C-8), 158,58 (C-9), 105,95 (C-10),
122,45 (C-1"), 131,90 (C-2'/ C-6"), 116,90
(C-3'/C-5'), 161,74 (C-4'); cac tin hiéu cla
hai nhanh coumaroyl xuat hién tai § 127,17

(C-1"), 131,43 (C-2"/C-6"), 116,84 (C-
3"/C-5"), 161,50 (C-4™), 147,75 (C-7"),
114,87 (C-8"), 168,53 (C-9™), 127,08 (C-
1), 131,23 (C-2"™/C-6""), 116,81 (C-3""/C-
5", 161,28 (C-4""), 147,02 (C-7""), 114,40
(C-8"), 167,79 (C-9";
phan tr dwéng rhamnose xuét hién tai &
100,33 (C-1"), 70,92 (C-2"), 73,09 (C-3"),
71,03 (C-4"), 72,26 (C-5"), 17,78 (C-6").
Cac tin hiéu proton dwgc gan cung voi
cacbon twong ¢ng nhé& phd HSQC. Trong
do, cac tin hiéu proton gan truc tiép voi

cac tin hiéu cula



nguyén t&r cacbon dwoc xac dinh bang pic
giao nhau trén phd nay. Bé co thé xac dinh
duoc vi tri cia 3 nhédm thé vao khung aglycon,
chung tdi da tién hanh do phd HMBC. Trén
phd nay, xac dinh twong tac H-C (3J va %)
béng pic giao nhau trén phé. Pau tién,
twong tac HMBC clia proton anome duwdng
rhamnose tai 6 5,62 (d, J = 1,5 Hz, H-1")

twong tac véi C-3 clia khung aglycon tai &
135,49 (C-3), chirng td6 dwong rhamnose
noi voi khung flavon tai C-3. Thém vao dé,
tin hiéu cua proton tai 6 5,83 (dd, J = 1,5,
3,5 Hz, H-2") va 5,29 (dd, J =3,5, 10,0 Hz, H-
3") déu cb twong tac véi hai cacbon cacbonyl
clia hai nhanh p-comaroyl tai § 168,53 (C-9")
va 167,79 (C9™).

Hinh 2: Cac twong tac HMBC chinh ctia 1.



Nhw vay, hop chét 1 c6 thé 1a Kaempferol-3-(2,3-di-E-p-coumaroyl-a-L-rhamnopyranoside) hay
con goi 1a platanoside, v&i cong thire phan ttr dy doan 1a CagHa,014, (M= 724). Phd khdi lvong
xuét hién pic ion ESI-MS m/z: 723 [M+H]" hoan toan twong trng v&i cong thirc phan t& néu
trén. Thém vao do, so sanh cac dir kien phd NMR ctia hop chat 1 véi cac sb liéu twong tng
cla platanoside (bang 1) thi hoan toan twong ng. Nhw vay, hop chat 1 chinh la platanoside,
mot hop chat 1an dau dwoc biét dén tir cay Bidens pilosa.

KET LUAN

Bang cac phuong phap sac ky két hop da phan lap hop chat Kaempferol 3-(2,3-di-E-p-
coumaroyl-o-L-rhamnopyranoside), tir dich chiét ethanol 80% cua phan trén méat dat cay Don
kim. C4u truc héa hoc cla hop chat nay duwgc xac dinh bang cac phwong phap phd khéi
lwong (ESI-MS) va phb cong hwéng tr hat nhan (NMR). Hop chét nay 14n dau tién cong bb
dwoc phan lap tir cay BPon kim.
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