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Summary
Oroxylin A is the one of the major flavonoids, the most common active ingredients in the root of
Scutellaria baicalensis and Oroxylum indicum. It has been widely studied and proven to possess a
wide spectrum of pharmacological properties such as anti-inflammatory, pro-apoptotic, anti-invasive
activities... In this report, we studied on semi-synthetic oroxylin A from baicalein throught three
steps. The structure of compounds were confirmed by NMR and LC-ESI MS spectrum.
Keywords: Scutellaria baicalensis, Oroxylum indicum, oroxylin A, baicalein.

Dit van dé

Flavonoid 1& nhém hop chét tw nhién dwoc
tim thdy chd yéu trong thwc vat, cé rat nhiéu
hoat tinh sinh hoc nhw la hoat tinh chéng oxy
héa, chéng viém, chéng ung thw cung véi kha
nang diéu chinh chrc ndng enzym cla té bao.
Vi vay, né duwoc ng dung réng rai trong dwoc
phdm va my pham M. Baicalein (56,7-
trihydroxyflavon) la mét flavonoid phé bién trong
tw nhién, dwoc phan bd chi yéu trong duoc liéu
hoang cam (Scutellaria baicalensis) va nic nac
(Oroxylum indicum). Hoat tinh sinh hoc cla
baicalein bi han ché do kha n&ng hoa tan trong
nwéc rat kém va sinh kha dung kha thap. Trong
khi do, oroxylin A (5,7-dihydroxy-6-
methoxyflavon) cé thé kh&c phuc duwgc van dé
nay bang viéc gan thém mot nhém methoxy
(OCHs) & vi tri C-6 trong khung baicalein, nham
lam tang kha nang hoa tan va phd hoat tinh
cling dwgc m& rong hon so v&i baicalein nhw co
tiém nang chdéng viém, c6 hoat tinh nhw mot
chat (rc ché tai hap thu dopamin, (rc ché cac té
bao ung thw, bdo vé hé than kinh, chéng déng
mau va tac dung chéng virus HIV... (23]
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V&i nhirng hoat tinh trén, oroxylin A la mét
hoat chét c6 tiém nang dé nghién clru phat trién
thanh nguyén liéu héa duwoc trong twong lai. Tuy
nhién, ham lwgng oroxylin A trong tw nhién rat
thap, c6 khoang 0,0124 % oroxylin A trong dugc
liéu hoang cam va ciing ham lwong twong tw
nhw trong nuc nac . Do do, d& phuc vu cho
viéc nghién clru sdu hon vé hop chét nay, déng
thoi dé co thé st dung |am nguyén liéu héa
dworc trong twong lai, viéc nghién ctru ban téng
hop oroxylin A |a diéu can thiét.

Trén thé gi6i da cd rat nhiéu cong trinh
nghién ciru vé cac phwong phap téng hop va
ban téng hop oroxylin A bang cac con dwdng
khac nhau. Theo Wen-Hsin va CS. nam 2003,
oroxylin A c6 thé duwoc tdng hop toan phan bang
cach di tr nguyén liéu dau 1a 3,4,5-
trimethoxyphenol thdng qua ba giai doan thu
dwoc san phdm véi hiéu suét toan quy trinh 1a
50 % . & quy trinh nay, tac gia da s dung
nhitng tdc nhan dé& hat &m nhw cinnamonyl
chlorua, BF3/Et,0, lo; phan ng thwc hién kha
phurc tap va giai doan cubi clia quy trinh khi loai
bd mot nhdm methoxy & vi tri C-6, C-7 dé tao
thanh oroxylin A la rat khé khan. Ciing theo
Qinglong Guo va CS., oroxylin A cé thé dwoc
ban tdng hop théng qua ba giai doan bang cach
di tir baicalein, dau tién 1a phan &ng benzyl héa
v&i benzyl clorua tai vi tri C-7, tiép tuc thuc hién
phan &ng methyl héa nhom OH & vij tri C-6,
va thyc hién phan &ng khir héa loai béd nhém
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bao vé benzyl & vi tri C-7 dé thu dwoc oroxylin A
281 yu diém 1a si dung ngudn nguyén lidu co
san 13 baicalein kha phd bién trong tw nhién, cac
tdc nhan tham gia phan rng kha don gian va
khdng gay doc hai.

Hién nay, trong nwéc chwa cd mot nghién
ctru tdng hop hodc ban tdng hop oroxylin A.
Trong khi d6, baicalein dwoc phan bd chi yéu
trong duwogc liéu hoang cdm va ndc nac, mot
ngudn duoc liéu ddi dao va kha phd bién & Viét
Nam. Cu thé, trong ré va than cay hoang cam
chtra khoang 8 - 10 % baicalein, twong tw, trong
vo cdy va vo qua nuc nac chra khoadng 7 - 8 %
baicalein ", Vi thé, dé& tan dung ngudn nguyén
liéu s&n co trong nuwéc va bwdc dau nghién ciu
ban téng hop oroxylin A, dé c6 thé phuc vu cho
viéc nghién clru sau hon vé hop chét nay, déng
thoi co thé cai tién nang cp quy mé dap &ng
duoc viéc st dung hop chat nay nhw la nguyén
liéu héa dwoc trong twong lai, chung toi da Iwa
chon quy trinh téng hop oroxylin A t baicalin
théng qua ba giai doan dwoc thwe hién & quy
md phong thi nghiém, quy trinh don gian c6 thé
nang cap cai tién & quy moé Ién hon.

Nguyén liéu va phwong phap

Nguyén liéu

Cac héa chét baicalein, methyl iodua (Mel),
benzyl bromua, K,CO3z;, dung mbéi DMF (N,N-
dimethylformamid), methanol (MeOH) dung cho
phan (*ng dwoc dat mua cla Hang Sigma
Aldrich, Hang Merck, Hang Acros... dwgc st
dung ma khéng can tinh ché.

CGH5CHzBf, K2003

CgHsCH,0

DMF, rt, 18 h

OH O

10% Pd/C, H,

—_—

MeOH, rt, 2 h

Cac dung méi dwgc st dung cho viéc tinh
ché bang phuong phap sac ki cot pha thwong la
cac dung méi cta Trung Québc, dwoc st dung
ma khéng can tinh ché thém.

S&c ki 1&p méng (SKLM) thwc hién trén ban
méng trang san silica gel 60r,s4 (Hang Merck) va
dwoc quan sat dwédi buwdc song 254 nm va
360 nm. Sac ki cot dwoc tién hanh véi silica gel
c& hat 40 - 63 um (Hang Merck). Biém néng
chdy dwoc do trén may Stuart SMP3 cla Anh.
Phd héng ngoai (IR) duwoc do trén may phd
FTIR Magna 760 (NICOLET, M) bang phwong
phap do phan xa trén mau bot KBr. Phd cong
hwéng tir hat nhan (NMR) dwgc ghi trén may
Bruker AM 500 FT-NMR trong dung méi DMSO-
ds st dung TMS-CI lam chéat néi chuén. Phd
khéi s&c ki 1dng ghép nbi khéi phd LC-ESI MS
dwoc ghi trén may LC/MS-8045 Shimadzu.

Phwong phap nghién ctru

S dung cac phan (rng héa hoc hiru co dé
tbng hop cac hop chét trung gian va oroxylin A
tlr baicalein (so' dd hinh 1). Theo d6, baicalein
duwoc thye hién phan (hng benzyl hoa véi benzyl
bromua & vi tri C-7 thu dwoc san pham 1a 7-O-
benzyl baicalein (1), tiép tuc thwc hién phan tng
methyl héa v&i tac nhan la methyl iodua (Mel)
thu dwoc san phdm 1a 7-O-benzyl-6-methoxyl
baicalein (2), giai doan cudi cung la loai bd
nhém bdo vé benzyl tai vi tri C-7 bang cach st
dung tac nhan khir héa la 10 % Pd/C, H, thu
dwoc san pham la oroxylin A (3).

CHjl, K,CO3
DMF, rt, 18 h

HO

CH30

OH O
Oroxylin A (3)

Hinh 1. So db téng hop oroxylin A (3) tir baicalein
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Thwe nghiém va két qua

Téng hop 7-O-benzyl baicalein (1)

Trong binh ciu day tron cé may khudy tu,
baicalein (0,27 g, 1 mmol, 1 equiv.) duwgc hoa
tan trong DMF (3 mL), tiép tuc lan lwot thém vao
dé benzyl bromua (0,204 g, 1,2 mmol,
1,2 equiv.) va Ky,CO; (0,179 g, 1,3 mmol,
1,3 equiv.). Phan ng duoc khudy & nhiét do
phong trong th&i gian 18 gi®, theo déi phan (rng
bang sac ki [&p méng (SKLM) véi hé dung moi
n-hexan : ethyl acetat = 3:1 (v/v). H6n hop phan
&ng dwoc chiét véi dung méi ethyl acetat (3 lan
x 50 mL) thu dwoc pha hiru co, pha hiru co
duwoc lam khan bang Na,SOy, loc va thu hoi
dung méi dwéi ap suét gidm thu dwoc san phadm
thd (1). San pham thé dwoc tinh ché bang
phwong phap séc ki cot pha thwong (SKC) voi
hé dung mdi n-hexan : ethyl acetat tang dan do
phan cuc tir 5:1 dén 3:1 (v/v) thu dwoc 0,23 g
bét mau vang 7-O-benzyl-baicalein (1). Hiéu
suét phan Ging 64 %.

Téng hop 7-O-benzyl-6-methoxyl baicalein
@ )

Hon hop gom 7-O-benzyl baicalein (1) (0,36 g,
1 mmol, 1 equiv. ), dung méi DMF (5 mL), Mel
(0,18 g, 1,2 mol, 1,2 equiv.) va K,CO;3 (0,18 g,
1,3 mmol, 1,3 equiv) dwoc cho 1an lwot vao binh
cau day tron c6 que khudy tir. Phan (rng duoc
khudy nhiét d6 phong trong 18 gi®. Theo ddi
phdn ng bang sac ki Iép mdéng (TLC) v&i hé
dung mdi n-hexan : ethyl acetat = 5:1 (v/v). Hén
hop phdn (rng dwoc chiét véi dung méi ethyl
acetat (3 x 20 mL), pha hiru co dwgc lam khan
bang Na,SO,, loc va thu hdi dung méi dwdi ap
suéat gidm thu dwoc sdn phdm tho 7-O-benzyl-6-
methoxyl baicalein (2). San phdm thé dwoc tinh
ché bang phwong phap séc ki cot (SKC) pha
thwdng v&i hé dung moi n-hexan : ethyl acetat =
8:1 dén 5/1 (v/v) thu dwoc 0,33 g san pham tinh
khiét 7-O-benzyl-6-methoxyl baicalein (2) c6
mau vang. Hiéu suét dat 90 %.

Téng hop 6-methoxyl baicalein (oroxylin
A) (3)

Hoa tan hoan toan 7-O-benzyl-6-methoxyl-
baicalein (2) (0,374 g, 1 mmol, 1 equiv.) VO

MeOH (10 mL) trong binh cau day tron cé que
khuéy tr, thém vao dé 10 % Pd/C (30 mg), tiép
theo lwong nhd khi H, dwoc dan vao phan (rng
trong thoi gian 2 gio & nhiét dé6 phong, theo doi
phan (rng bang sac ki I6p méng (SKLM) véi hé
dung mdi n-hexan : ethyl acetat = 1:1 (v/v). Két
thuc phan (ng, loc loai bd phan ran khéng tan
trong MeOH va thu héi dung méi dwdi ap suét
giam thu dwoc san pham thé (3). San pham tho
duoc tinh ché bang phuong phap séc ki cot pha
thwdng v&i hé dung mbi la n-hexan : ethyl
acetat tir 3:1 dén 1:1 (v/v), thu dwoc 0,26 g san
phdm tinh khiét mau vang la 6-methoxy
baicalein (oroxylin A) (3). Hiéu suét ctia phan
trng la 92 %.

Hop chat 7-O-benzyl baicalein (1)

La chat bot mau vang. T,.: 183,5 - 185,5 °C
IR (KBr, cm™) v (cm™): 3286 (OH), 1656 (C=0),
1560, 1517, 1446 (C=C), 1089, 1203 (C-O-C).
LC-ESI MS: m/z 361,35 [M+H]", CTPT CxH105
(M = 360,09). "H-NMR (500 MHz, DMSO-ds) dy
(ppm): 12,55 (1H, s, 5-OH), 8,81 (1H, s, 6-OH),
8,09 (2H, m, H-2', H-6"), 7,61 (3H, m, H-3', H-4/,
H-5", 7,54 (2H, d, J = 7,12, H-4", H-6"), 7,43
(2H, t, J = 7,43, H-3", H-7"), 7,37 (1H, d, J =
7,32, H-5"). ®C-NMR (125 MHz, DMSO-d) dc
(ppm): 182,8 (C-4), 163,7 (C-2), 154,1 (C-7),
150,1 (C-9), 147,0 (C-5), 136,8 (C-2"), 132,5
(C-6), 131,3 (C-4"), 130,9 (C-1"), 129,6 (C-3,
C-5'), 129,0 (C-3", C-7"), 128,5 (C-5"), 128,2
(C-4",6"), 126,8 (C-2', C-6"), 105,9 (C-10), 105,2
(C-3), 93,4 (C-8), 70,7 (C-1").

Hop chat 7-O-benzyl-6-methoxyl baicalein
(2)

La chat bot mau vang. Tne: 170,5-172,5 °C.
IR (KBr, cm™) v (cm™): 3278 (OH), 1653 (C=0),
1566, 1504, 1436 (C=C), 1087, 1206 (C-O-C).
LC-ESI MS: m/z 375,10 [M+H]", CTPT Cy3H150s
(M = 374,11). "H-NMR (500 MHz, DMSO-dg) dy
(ppm): 12,79 (1H, s, 5-OH), 8,11 (2H, m, H-2,
H-6"), 7,61 (3H, m, H-3', H-5', H-4), 7,52 (2H, d,
J=721,H-4", H-6"), 7,44 (2H, t, J = 7,48, H-3",
H-7"), 7,38 (1H, t, J = 7,29, H-5"), 7,12 (1H, s,
H-8), 7,06 (1H, s, H-3), 5,31 (2H, s, H-1"), 3,77
(3H, s, 6-OCH3;). *C-NMR (125 MHz, DMSO-ds)
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dc (ppm): 182,2 (C-4), 163,3 (C-2), 157,7 (C-7),
152,5 (C-9), 152,0 (C-5), 135,9 (C-2"), 132,1
(C-6), 132,0 (C-4"), 130,5 (C-1"), 129,0 (C-3,
C-5'), 128,4 (C-3", C-7"), 128,0 (C-5"), 127,5 (C4",
C-6"), 126,2 (C-2', C-6'), 105,3 (C-10), 104,8
(C-3),92,6 (C-8), 70,2 (C-1"), 59,9 (6-OCH5).

Hop chat 6-methoxyl baicalein (oroxylin
AB)

La chat bot mau vang. T, 231-232 °C. IR
(KBr, cm™) v (cm™) 3257 (OH), 1653 (C=0),
1552, 1504, 1444 (C=C), 1076, 1203 (C-O-C),
LC-ESI MS: m/z 285,00 [M+H]", CTPT C1H2,05
(M = 284,06). "H-NMR (500 MHz, DMSO-ds)
on (ppm): 12,92 (1H, s, 5-OH), 8,07 (2H, m, H-2',
H-6"), 7,59 (3H, m, H-3', H-4', H-5), 6,97 (1H, s,
H-8), 6,64 (1H, s, H-3), 3,76 (1H, s, 6-OCHy).
BC-NMR (125 MHz, DMSO-ds), éc (ppm): 182,2
(C-4), 163,2 (C-2), 157,6 (C-7), 152,7 (C-9),
152,5 (C-5), 132,0 (C-6), 131,5 (C-4), 130,7
(C-17), 129,1 (C-3', C-5'), 126,4 (C-2', C-6"), 104,7
(C-10), 104,3 (C-3), 94,4 (C-8), 59,9 (6-OCHy3).

Ban luan

T& nguyén liéu dau la baicalein, tién hanh
bdo vé& nhéom OH & vij tri C-7 bang phan &ng
benzyl héa v&i tac nhan benzyl bromua, trong
dung méi la DMF v&i xdc tac base la K,COs,
phan (rng dwoc tién hanh & nhiét d& phong
trong th&i gian 1a 18 gio. Vi trong céu tric cla
bacalein c6 hai nhom OH & vi tri C-6 va C-7 déu
c6 thé tham gia phan (rng benzyl héa, do d6, dé
thu dwoc san phém 1 v&i hiéu suét cao, qua
trinh phan rng ludn dwoc kiém soat bing cach
chia nhé lwvgng tac nhan benzyl bromua cho vao
phan &ng & nhiéu Ian khac nhau. Piéu nay c6
thé han ché sy hinh thanh san pham phu 13 thé
ddng thoi hai nhém benzyl & ca hai vi tri C-6,
C-7. Do baicalein la chét kém tan trong cac
dung méi, vi thé, dung méi diung dwoc lwa chon
cho phan rng la DMF, vira cé kha nang hoa tan
hoan toan baicalein, déng thoi la dung méi phu
hop dé thuc hién cho cac phan rng thé benzyl
(San2) xay ra thuan loi hon, sdn pham thé cua
phan (rng dwoc tinh ché bang phwong phap sac
ki cot pha thweng thu dwoc san phdm tinh khiét
7-O-benzyl baicalein (1) v&i hiéu suét 1a 64 %.

Pac biét, trong qua trinh phan &ng
lubn thu dwoc san phdm phu la 6,7-0,0-
dibenzyl-baicalein v&i hiéu suét tao thanh theo
baicalein Ia 15 %.

Ciing twong tw nhw diéu kién phan &ng trén,
phan (rng methyl héa nhém OH & vi tri C-6 bang
cach s dung tac nhan methyl héa la methyl
iodua (Mel), trong dung méi la DMF & nhiét do
phong trong thdi gian 18 gi®, hiéu suét phan
trng thu dwgc 7-O-benzyl-6-methoxyl baicalein
(2) dat 90 %. Do trong cong thirc con moét nhom
OH & vi tri C-6 co kha nang tham gia phan tng
methyl héa, vi nhém OH & vi tri C-5 tao lién két
hydro v&i nhém C=0 (C-4) clia khung baicalein,
vi thé, dé xac dinh chinh xac vi tri nhém thé
bang viéc cac phd "H-NMR, *C-NMR va HMBC
clia hop chét 2. Trén phd "H-NMR, ta thay xuét
hién cac tin hiéu dac trwng clia khung baicalein,
cu thé& 1a hai nhom proton ddc trwng cho thé
mono trong vong B & dy 8,11 (2H, m, H-2', 6') va
oy 7,61 (3H, m, H-3', 5', 4"), hai tin hiéu proton
singlet cho tin hiéu & 6y 7,12 (1H, s, H-8) va
54 7,06 (1H, s, H-3). Dac biét co6 sw xuét hién
cla nhém oxymethylen cGa nhém benzyl thé &
d4 5,31 (2H, s, H-1") va sy xuét hién cla proton
trong nhém methoxy & dy 3,77 (3H, s, 6-OCH3).
Két hop phd HMBC cla hop chét 2, ta c6 thé
xac dinh chinh xac vj tri cac nhém thé. Cu thé 1a
trén phé HMBC cho thay xuét hién twong tac
clla cac proton trong nhém methoxy (o4 3,77)
v@i C-6 (dc 132,1), dac biét la twong tac cla
proton trong nhéom oxymethylen (o4 5,31) véi
C-7 (6c 157,7). Biéu nay ching té trong cong
thirc c6 chira nhdm methoxy & vi tri C-6 va thé
benzyl & vi tri C-7 ctia hop chat 2.

Giai doan cubi cung la loai bd nhém bao vé
benzyl & vi tri C-7 ctia s&n pham 2 dé tao thanh
oroxylin A (3), qua trinh loai bé dwoc thwe hién
bang phan (rng khir héa bang viéc st dung mét
lwong nhé khi H, dwoc hap phu trén bé mat cla
10 % Pd/C, phan (rng dwgc thwc hién trong
dung mbi MeOH v@i théi gian phan &ng 2 gio &
nhiét d6 phong, hiéu suat thu dwoc 1a 92 %. Céu
tric san pham oroxylin A dwoc khang dinh bang
viéc phan tich di liéu phé NMR va LC-ESI MS.
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Két luan

T& nguyén liéu dau 1a baicalein da tdng hop
thanh cdng oroxylin A théng qua ba giai doan &
quy mé phong thi nghiém, hiéu suét toan bd quy
trinh dat dwoc la 53 %. So v&i cac quy trinh da
cong bd thi quy trinh tdng hop cho hiéu suét
cao, hau hét cac phan ng déu duoc thwc hién
& nhiét d6 phong, c6 thé duoc ap dung & quy
md I&n hon. Bai bao 1a két qua bwéc dau nghién
clru ban tbng hop oroxylin A & quy mé phong thi
nghiém, viéc tan dung ngudén nguyén liéu
baicalein trong nwéc la mot diéu can thiét vira
c6 thé chi dong dwoc ngudn nguyén liéu sén cé
tr duwoc lieu. Didu nay c6 thé gidm duwoc gia
thanh cla san pham, déng thdi cé thé nang cao
hiéu suat cta quy trinh va thuc hién & quy md
I&n hon dé thu dwoc oroxylin A nhw mét nguyén
liéu ti&m nang nham phuc vu cho nganh céng
nghiép dwoc phdm trong twong lai.
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