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TOM TAT
Béng cdc phirong phap sde ky két hop, mgt dén xudt flavon mdi 6,7-dihydroxy-5,4"
dimetoxyflavanon (1), va 6 flavonoit dé biét khdc 13 5, 7-dihydroxy-4"-metoxyflavanon (2),
3,3, 7-trihydroxy-4'"-metoxyflavon (3), 5,7-dihydroxy-4'-metoxyflavon (4),  5-hydroxy-
4.6, 7-trimetoxyflavon (5), 3,5-dihydroxy-7,3',4 -trimetoxyflavon (6), 3.5, 4 -tr:hydroxy-
7.3 —dzmetoxyﬂavon {7) da durac phan Idp tir dich chiét metanol 1d cay 6 lao. Cdu tric
ciia ching dpc xdc dink bing cdc phd FAB-MS, HR-FAB-MS vé ede phd cong huong tie
hat nhdn NMR.

ABSTRACT
By combination of various chromatography methods, a new flavanon derivative 6,7-
dihydroxy-5,4-dimetoxyflavanon (1), and six known flavonoids  5,7-dilpdroxy-4'-
metoxyflavanon (2), 3,5, 7-trihydroxy-4'-metoxyflavon (3), §,7-dihydroxy-4'-metoxyflavon
(4), S-hydroxy-4'6,7-trimetoxyflavon (5), 3,5-dihydroxy-7,3",4 -trimetoxyflavon (6), 3,5,
4'-trihydroxy-7,3 -dimetoxyflavon (7) were isolated from the methanolic extract of the
leaves of Chromolaena odorata (L.} King & Robison. Their structures were elucidated
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Jroni the combination of FAB-MS, HR-FAB-MS and NMR spectra.

1. MO PAU ‘

Cé ldo c6 tn khoa hoc [a
Chromolaena odorata (L.) King & Robison
(Asteraceae) la cdy thao, moc hoang & cac
tinh dong bang, trung du va ving nii thip &
mién Bic nudc ta, Nhitng nghién ciru cho
thy co lao chira tinh déu, tanin, flavonoit,
coumarin va alcaloit. Cac hop chit da dugc
phén lgp tir cly cé ldo cia Vigt Nam bao
gom  odoratin, 2’,4- dlhydroxy -4°,5°.6’-
trimetoxyflavanon, anisis acid,
isosakuranetin, tamarixetin, salvigerin, 7-
methylisocuranetin,  4°,5 dihydroxy-3’7-
dimethyiflavon va epoxylupeol {1]. Ket
qua nghién cuu tac dung duogc Iy cho thdy
dich chidt cdn cha la co lao c6 téc dung
chéng co thit co tron gdy béi histamin va
acetylcholin, c¢é tic dung cAm mau va lam
lién seo nhanh. Bc bigt cic nghién ciru
trén 14m sang cho thay cao cd lao cd tdc

dung rat tdt trong diéu tr vét thuong phén .
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mén nhim khuén. Dich nuéc ép ¢é lao con
¢6 tac dung st tring t6t va dugc dung dé
bang bo vét thuong va tri nhifm khuén [1].
Trong chwong trinh sang loc tim kiém cac
hoat chit sinh hoc tir thién nhién co tac
dung khang yéu t6 nhin NF-kB hoat hoa,
dich chiét MeOH c6 lao da thé hién hoat
tinh cao. Bai bdo nay thoéng bao qua trinh
phan I4p, x4c dinh ciu tric hod hoc ciia 7
flavonoid dugc phdn ldp tir dich chiét
methanol cha cé lao, d6 1a 6,7-dihydroxy-
5,4'-dimetoxyflavanon (1), 5,7-dihydroxy-
4'-metoxyflavanon (2), 3,5,7-trihydroxy-4'-
metoxyflavon  (3),  5,7-dihydroxy-4'-
metoxyflavon (4), 5-hydroxy-4',6,7-
trimetoxyflavon (5), 3,5-dihydroxy-7,3’,4’-
trimetoxyflavon (6) va 3,5, 4’-trihydr0xy-
7,3’-dimetoxyflavon (7), trong d6 c6 hop
chit 6,7- d1hydroxy-5 4'-dimetoxyflavanon
dugc phén lap 1in dau tién tir thién nhién.
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IL. THUC NGHIEM VA PHUONG
PHAP NGHIEN CUU

1. Méu thyre vit

Ciy ¢6 lao dugce thu hdi vao thang 11 nim
2005 tai Tam Dao, Vinh Phiic. Miu cay
dwoc TS. Trin Huy Thai, Vién Sinh thai va
Tai nguyén Sinh vét; Vién Khoa hoc va
Céng nghé Viét Nam giam dinh. :

2. Plurong phdp phin Ilip cdc hop chit
Sdc ky 16p mong (TLC)

Sic ky 16p mong duoc thue hién trén
ban méng trang sin DC-Alufolien 60 Fagq
{Merck 1,05715), RPg Fasss (Merck). Phat
hién chit bing dén tr ngoai & hai budc
séng 254 nm va 368 nm hodc ding thubc
thir 12 dung dich H2804 10% dugc phun

déu 1én ban mong, sdy khé 1di ho nong trén
bép dién tir tir dén khi hién mau.

Séc ky egt (CC)

Shic ky cot duoc tién hanh véi chit
hip phu la Silica gel pha thuémg va pha
ddo. Silica gel pha thudmg c6 c& hat 1a
0,040-0,063 mm (240-430 mesh). Silica gel
pha dio ODS hoic YMC (30-50 pm,
Fulisilisa Chemical Ltd.).

3. Phuong phdp xdc dmh ciu triic hod
hoc édc hgp chit

Phé khoz Iup’ng

Phé khoi lurqmg FAB-MS va HR
FAB-MS do trén may JEOL IMS-DX 300
spectrometer cia Vién KRIBB Han Quéc.

Pho cong hmmg tir nhén (NMR)

Phé cong huo*n% tir nhan (NMR): 'H-
NMR (400 MHz) va ®C-NMR (100 MHz)
duge do trén may Bruker AM400 FT-NMR
Spectrometer; '"H-NMR (600 MHz) va 1C-
NMR (150 MHz) duoc do trén may Bruker
AM600 FT-NMR Spectrometer ciia Vién
KRIBB Han Quéc.

4. Tdch chiét cic hpp chdt

Céy co lao (5kg) duoc phoi kho, nghién
nho thanh bdt, sau d6 chiét v6i methanol
thu dugce 80 gam dich co methanol. Dich c6
nay dugc hod tan vao nudc cét sau d6 duoc
chiét 14n luot bing hexan, chloroform, ethyl
acetate, n-butanol. Dich chiét ethyl acetate
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dugc cAt loai dung moi dudi ap suét giam
thu dwgc 35 gam dich cd. Dich ¢d ethyl
acetate nay dwogcphan I8p bang sic ky cot
lap lai trén silica gel pha thudng va pha dao

‘thu duge cac hop chéit 1 (25 mg), 2 (287

mg), 3 (208 mg), 4 (27,7 mg), 5 (33,7 mg),
6 (344 mg) va 7 (329 mg) deu la cac chat
két tinh c6 mau vang nhat.

IIL KET QUA VA THAO LUAN

Céc hop chét 1-7 déu nhin dugc tir
dich chiét ethyl acetate dudi dang chat két
tinh tinh thé hinh kim c6 méu vang nhat cho
thdy chting I cic hop chit flavon.

Phé 'H-NMR ciia 1 xuét hién hai tin
hi€u doublet kop tai & 7.30 (2H) va 6.81
(2H) v&i hang sb twong tac J = 8,0 va 2,0
Hz. Piéu nay goi y rang vong B c6 nhom
thé para. Trén phd ndy con xuit hién tin
hiéu singlet tai & 6,40 ciia mt proton vong
thom ching t0 céc vi tri tai vong A di c6
thém 3 nhém thé. Céc tin hiéu tai § 5,28
(1H, dd,J =13.2, 2,8 Hz), 2.63 (1H, dd, ] =
16,8,2,8 Hz) va3,00 (1H, dd, = 16,8, 13,2
Hz) ching té rang day la hgp chét flavanon.
Ngoai ra phd 'H-NMR con c6 2 tin hiéu
singlet rét dic trung cho 2 nhém metoxy tai
& 3,87 va 3,81. Su ving mijt cla tin hiéu
OH-5 (8 11,0-12,5 ppm) cho thiy vi tri C-5
khéng phai 12 nhém hydroxy ma la nhom
metoxy [2].

Phé C-NMR cia 1 xudt hién tin
hiéu cia 17 cacbon bao gém 1 nhém CH,, 6
nhém CH (trong dé c6 hai cip nhom CH
chép vao nhau do vong B thé para), 8 C bic
bbn va 2 phém metoxy (8 56,5 va 61,3). Tin
hiéu tai & 189,7 ctia nhom cacbonyl hoan
toan phu hep véi hop chét flavanon [2]. Dé
cé thé khing dinh vi tri ciia cac nhom thé va
cdu trlc toan bd phén tir, cac phd HMQC va
HMBC di dugce thuc hién. Cac tuong tac

chii yéu dugc néu ra trén hinh 2. Tuong tac
HMBC cna H-8 (6 6,40) vé4i cac cacbon C-
9 (8 147 ,5) va véi C-10 (109,7) chimg t6 vi
tri C-8 cla cacbon methine. Tuong tac
HMBC ctia proton metoxy tai & 3,87 véi
C-4’ (& 158,5) va tuong taic HMBC cia H-
2 (& 7,30) v61 C-4’ (158,5) d3 xac dinh
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dugc mét nhém metoxy tai C-4°. Véi viée
xac dinh dwoc cac vi tri 4’-OCH;, 5-OCH3
thi hop chit 1 dugc xdc dinh la 6,7-
dihydroxy-5,4'-dimetoxyflavanon va c¢o6
cong thirc céng C|7H|606 Cong thirc nay
con dugce chung minh bing phé FAB-MS
(positive) véi sy xudt hién pic ion m/z
317,1. Két qua phd khdi phan giai cao
(HRFAB-MS) cho pic ion m/z 317,1022
(C17H,70¢), phit hop hoan toin véi két qua
phan tich nguyén to (Cy7H70: 317,1025).

Ngoai ra, sy phd hgp vé gid tri hing sb
twong tic ciing nhur d¢ dich chuyén ho4 hoc
cua c4c proton H-2 va H-3 cua hop chét 1
voi isosakuranetin [3] chimg to ciu hinh a-
H tai C-2 (2R). Tir céc két qud néu trén, ciu
triic ciia hop chét 1 duge khing dinh 136,7-
dihydroxy-5,4'-dimetoxyflavanon, diy la

chit m&i duge phén 1dp lan diu tir thién
nhién.

. RI RZ R3 R‘l R5
1R' = OH, R?= OCH, 3 OH H OH H OCH;
2R'=H, R2 OH 4 OH H H H OCH;

5 OCH; OCH; H H OCH;
6 OCH; H OH OCH; OCH;
7 OCH; H OH OCH; OH
Hinh ] Cdu triic hod hoc cva cdc hpp chdt 1-7
20 _OCHy
SN
HO 2 S
;: - i
HO” I :
il
i O
Hinh 2. M§: & ..o fic chinh trén pho HMBC cua 1
Céc hop chit 2-7 dugc x4c dint .3 luot 14 FAB-MS m/z: 317,1 [M+H]"
5,7-dihydroxy-4'-metoxyflavan .. (2) [3], HRFAB-MS m/z: 317.1022  (phén tich

3,5,7-trihydroxy-4'-metoxyflav. .. (3) [2],
5,7-dihydroxy-4'-metoxyflavon (4) [2, 4],
5-hydroxy-4',6,7-trimetoxyflavon (5) (5],
3,5- dihydroxy—7,3’,4’—trimetoxyﬂavon (6)
[2] va 3,5, 4’-trihydroxy-7,3’-
dxmetoxyﬂavon (7) [4] bing sv so sanh céc
gia tri phé NMR cla chiing véi céc gia tr
pho tuong ung da dugce cdng bb.

6,7-Dihydroxy-5,4'-dimetoxyflavanon (1).
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nguyén td: 317,1025 Cy7H;704)

'H.NMR (400MHz, axeton-dg) & (ppm):
5,28 (1H, dd, J = 13,2, 2,8 Hz, H-2), 2,63
(1H, dd, = 16,8, 2,8 Hz, H,-3), 3,00 (dd, J
= 16,8, 13,2 Hz, Hy-3), 6,40 (1H, s, H-8),
7,30 (2H, dd, J =8,0, 2,0 Hz, H-2", H-6"),
6,81 (2H, dd, J = 8,0, 2,0 Hz, H-3’, H-5"),
3,81 (3H, s, 5-OCH;), 3,87 (3H, s, 4'-
OCHj).
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BCNMR (125MHz, axeton-dg) & (ppm):
80,0 (d, C-2), 46,2 (t, C-3), 189,7 (s, C-4),
155,4 (s, C-5), 135,6 (s, C-6), 157,7 (s, C-
7), 97,1 (d, C-8), 147,5 (s, C-9), 109,7 (s,
C-10), 131,4 (s, C-1"), 128,9 (4, C-2’, C-
6), 116,1 (d, C-3’, C-5°), 158,5 (s, C-4"),
61,3 (g, 5-OCH3) v 56,5 (q, 4-OCHs).

5,7-Dihydroxy-4'-metoxyflavanon (2)

'H.NMR (400MHz, CD;OD-dg) & (ppm):
5,33 (1H, dd, J = 13,0, 2,8 Hz, H-2), 2,63
(1H, dd, J = 16,8, 2,8 Hz, Ha-3), 3,06 (dd, J
= 16,8, 13,0 Hz, Hb-3), 5,88 va 5,89 (2H,
d, J =2,0 Hz, H-6 va H-8), 7,37 (2H, dd, ] =
8,0,2,0 Hz, H-2' va H-6), 6,92 (2H, dd, J
= 8,0, 2,0 Hz, H-3' va H-5"),3,78 (3H, s,
4’-OCHs), 12,00 (5-OH).

BC.NMR (125MHz, CDsOD-dg) & (ppm):
80,33 (d, C-2), 44,08 (t, C-3), 197,72 (s, C-
4), 165,54 (s, C-5), 97,25 (d, C-6), 168,46
(s, C-7), 96,36 (d, C-8), 164,88 (s, C-9),
© 103,48 (s, C-10), 132,38 (s, C-1°), 129,04
(d, C-2°, C-67), 115,12 (d, C-3°, C-57),
161,50 (s, C-6"), 55,88 4’-OCH).

3,5,7-Trihydroxy-4'-metoxyflavon (3)

"H-NMR (400MHz, DMSO-dg) & (ppm):
6,45 (1H, d, ] = 2,0 Hz, H-6), 6,19 (1H, d, J
= 2,0 Hz, H-8), 8,11 (2H, dd, J = 8,0, 2,0
Hz, H-2’, H-6"), 7,10 (2H, dd, J = 8,0, 2,0
Hz, H-3’, H-5"), 3,84 (3H, s, 4-OCH3),
12,9 (1H, br s, 5-OH).

BC.NMR (125MHz, DMSO-dg) & (ppm):
146,3 (s, C-2), 136,1 (s, C-3), 176,1 (s, C-
4), 160,5 (s, C-5), 98,3 (d, C-6), 164,0 (s,
C-7), 93,6 (d, C-8), 156,3 (s, C-9), 103,2 (s,
C-10), 123,3 (s, C-17), 129,4 (d, C-2, C-
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6%), 114,1 (d, C-3°, C-5°), 160,5 (s, C-4"),
55,4 (q, 4’-OCHj3).

5,7-Dihydroxy-4‘-metoxyﬂavon (4)

'H-NMR (400MHz, DMSO-ds) & (ppm):
6,81 (1H, s, H-3), 6,48 (1H, d, J = 2,0 Hz,
H-6), 6,18 (1H, d, J = 2,0Hz, H-8), 7,98
(2H, dd, J = 8,0, 2,0 Hz, H-2", H-6"), 7,07
(2H, dd, J = 8,0, 2,0 Hz, H-3", H-5"), 3,84
(3H, 5, 4-OCHy), 12,9 (1H, br s, 5-OH).

BC.NMR (125MHz, DMSO-dg) & (ppm):
163,3 (s, C-2), 103,5 (d, C-3), 181,8 (s, C-
4), 161,5 (s, C-5), 98,9 (d, C-6), 1642 (s,
C-7), 94,1 (d, C-8), 157,3 (s, C-9), 103.8 (s,
C-10), 122,8 (s, C-1"), 128,3 (d, C-2°, C-
6", 114,6 (d, C-3°, C-5"), 55,6 (4’-OCH).
S-Hydroxy-4',6,7-trimetoxyflavon (5)
"H.NMR (400MHz, CDCl3) & (ppm): 6,51
(1H, s, H-3), 6,54 (s, H-8), 7,81 (2H, dd, J =

7.9, 2,0 Hz, H-2’, H-6"), 7,00 (2H, dd, ] =
7.9,2,0 Hz, H-3, H'S*).

PC.NMR (125MHz, CDCly) & (ppm):

163,91 (s, C-2), 103,96 (d, C-3), 182,57 (s,
C-4), 153,12 (s, C-5), 132,51 (s, C-6),
158,63 (s, C-7), 90,49 (d, C-8), 152,94 (s,
C-9), 106,01 (s, C-10), 123,39 (s, C-1),
127,89 (d, C-2°, C-6”), 114,42 (d, C-3°, C-
5%), 162,53 (s, C4’), 56,23 (OCHj), 55,47
(OCH3), 60,77 (OCH,).

3,5-Dihydroxy-7,3’,4’-trimetoxyfla- von
(6)

"H-NMR (400MHz, DMSO-dy & (ppm):
6,74 (1H, d, = 2,0 Hz, H-6), 6,32 (1H, 4, J
= 2,0 Hz, H-8), 7,83 (1H, ] = 2,0 Hz, H-2"),
9,31 (1H, d, ] = 8,0 Hz, H-5"), 7,11 (14, dd,
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J=8,0,2,0 Hz, H-6), 3,85 (6H, 2 x OCHj3),
3,87 (3H, OCH3), 12,41 (1H, br s, 5-OH).

BC.NMR (125MHz, DMSO) & (ppm): 146,2
(s, C-2), 136,5 (s, C-3), 176,1 (s, C-4),
160,4 (s, C-5), 97,5 (d, C-6), 165,0 (s, C-7),
91,9 (d, C-8), 156,1 (s, C-9), 104,1 (s, C-
10), 123,4 (s, C-1"), 111,7 (d, C-2°), 146,8
(s, C-3°), 149,5 (s, C-4'), 114,8 (d, C-5%),
1199 (d, C-6'), 56,0 (OCHs), 55,7
(OCH3), 55,6 (OCH3).

3,5,
(7

'"H.NMR (400MHz, DMSO-ds) & (ppm):
6,68 (1H, d, J = 2,0 Hz, H-6), 6,31 (1H, d,

4’-Trihydroxy-7,3’-dimetoxyflavon

J=2,0 Hz, H-8), 7,65 (1H, d, 2,0 Hz, H-2"),
7,06 (1H, d, ] = 8,0 Hz, H-5"), 7,70 (1H, dd,
J=8,0, 2,0 Hz, H-6), 3,84 (6H, 2 x OCH3).

BC.NMR (125MHz, DMSO-dg) & (ppm):
146,23 (s, C-2), 136,47 (s, C-3), 176,09 (s,
C-4), 160,41 (s, C-5), 97,50 (d, C-6),
165,00 (s, C-7), 91,93 (d, C-8), 156,15 (s,
C-9), 104,07 (s, C-10), 123,37 (s, C-17),

114,78 (d, C-2°), 146,78 (s, C-3*), 149,49
(s, C-4), 111,77 (d, C-5*), 119,87 (d, C-6"),
56,04 (OCHs), 55,66 (OCHs),
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