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Summary

Phytochemical studies on the ethanol extract of the aerial parts of Baeckea frutescens L. led to
the isolation of four flavonoids. The structures of these compounds were elucidated as quercetin
3-0O-a-L-rhamnopyranoside (1), myricetin (2), kaempferol (3), taxifolin (4) by means of NMR
spectroscopic analysis and comparison with spectroscopic data reported in the literature. Compound
4 was isolated from this plant for the first time. The anti-inflammatory activities of all the isolated
compounds (1-4) were evaluated for their inhibitory effects against cyclooxygenases-1 and -2 in
vitro. Compounds 1-4 showed potent COX-1 and COX-2 inhibiting activities in vitro with ICs, values

ranging from 3.82 to 6.72 umol-L™" and ranging from 1.92 to 3.43 umol-L™" respectively.
Keywords: Baeckea frutescens L., chemical constituents, anti-inflammatory activities.

Dit van dé

Baeckea frutescens L. la loai duy nhat thudc
chi Chéi xué (Baeckea L.), ho Sim (Myrtaceae),
c6 tén thuwong goi 1a chdi xué, chdi sé, chéi trén,
thanh hao, hanh hao, dwoc phan b rong rai &
ven bién & vung trung du B4c va Trung Bo. Cay
chéi xué duwoc dung lam thube chiva phong thap
dau xwong, réi loan tiéu hoa, kinh nguyét khéng
déu, cac bénh viém nhiém phu khoa, chira cdm
cum, nhirc dau bang cach dbt xéng khéi hodc
ndu nwédc xéng, dung ngoai dé sat tring cac vét
thwong, mun nhot, cham da ' ~*. Gan day nhiéu
thanh phan héa hoc nhw flavonoid, terpen,
polyphenol da dwgc bao cao phéan lap tr cay
chéi xué v&i nhiéu hoat tinh sinh hoc nhw chéng
viém, khang khuén, chéng ung thw... Trong bai
bao nay ching tdi cong bd vé viéc phan lap va
xac dinh cAu tric héa hoc clia 4 hop chét tir cay
chéi xué thu hai tai tinh B4c Giang, ddng thoi so
bd danh gia tac dung chdng viém cta cac chat
phan lap dwoc trén in vitro.
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Nguyén liéu va phwong phap
nghién clru

Nguyén liéu nghién ctru

Toan cay chdi xué dwoc thu hai tai tinh Bac
Giang vao thang 10/2017 va dwgc GS.TS. Phan
Ké Loc va Ths. Nguyén Anh Blrc — Bao tang
Thwc vat (HNU), Khoa Sinh hoc, Truwdng Dai
hoc Khoa hoc Ty nhién giam dinh tén khoa hoc.
Tiéu ban dwgc Iwu tai Bao tang Thywc vat thudc
Khoa Sinh hoc — Trwong Pai hoc Khoa hoc
Tw nhién véi sb hiéu 1a HNU 023994,

Phwong phap chiét xuat

Phan trén mat dat cla cay chdi xué (6 kg)
duwoc sdy khd va xay thd, sau dé chiét voi
ethanol 90" & nhiét dd 25-30° 3 1an (22 1/1an x 7
ngay). Cat thu héi dung méi thu duoc cén chiét.
Hoa cén chiét vao nwéc, sau d6 lac phan doan
véi cac dung méi cd d6 phan cuc tang dan
(n-hexan, ethyl acetat, n-butanol), cat thu hoi
dung méi cac phan doan thu dwoc can n-hexan,
ethyl acetat, n-butanol, can nuwéc. Phan doan
n-butanol (83 g) dwoc lwa chon dé& tién hanh
phan Iap cac hop chét hoa hoc.

Phwong phap phéan lap

St dung phwong phap sac ky cot véi nguyén
liéu silica gel pha thwong (Hang Merck), pha
dao RP-18, Sephadex LH-20. Sac ky I&p méng
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dwoc thwe hién trén ban méng trang san GF s,
(Hang Merck), RP- 18 (Hang Merck) dé theo dbi
qua trinh phan tach cac vét chat clia cac phan
doan. Ban méng duwoc quan sat dudi buwdc
séng 254 nm hodc 365 nm, dung thudc the hién
mau la acid sulfuric 10%/ ethanol.

Phwong phap xac dinh
cac hop chat

S dung cac phuwong phap do phd khéi
lwong, phd cong hwdng tir hat nhan (H, ©C),
dac tinh ly héa cta chét phan lap dwoc, két hop
so sanh di¥ liéu v&i cac coéng trinh khoa hoc da
cong bd trwdc day.

Panh gia tac dung chéng viém trén
in vitro

Chét phan lap dwoc danh gia tac dung chéng
viém trén in vitro badng phwong phap danh gia
kha nang ¢ ché enzyme COX-1 va COX-2 st
dung bd xét nghiém sang loc ¢c ché COX
(Cayman, Ann. Arbor, MI, USA), tién hanh theo
huéng dan dwoc dé& nghi bdi nha cung cap .
Céc chét thir nghiém duoc hoa tan trong DMSO
& ndng d6 1 x 102 mol-L™" dwai dang dung dich
gbc, sau do pha lodng thanh cac dung dich cé
néng do thich hop (100, 25, 6,25, 1,56, 0,39,
0,10, va 0,02 mol-L"). SC-560 va DuP-697
(Cayman Chemical, Michigan, USA) dwoc st
dung lam chét dbi chirng cho thi nghiém sang loc
cac chat trc ché COX-1 va COX-2. Két qua duwoc
biéu thi bang gia tri trung binh + SD va n = 3.

Két qua nghién clru va ban luan

Cac hop chéat phan lap dwoc

Phan doan n-butanol dwoc chay qua cot séc
ky pha tinh Ia silica gel, rira giai bang hé dung
moi CH.Cl, - MeOH = 25:1 - 0:1 (v/v) thu dwgc 5
phan doan (EB1 - EB5). Phan doan EB3 duoc
tiép tuc phan tach bang séc ky cot pha thwong
dung CH,CI, - MeOH = 10:1 (v/v) thu dwoc 6
phan doan (EB3-1 — EB3-6). Phan doan EB3-2
dwoc chay qua cot sac ky pha thwong véi hat
silica gel, rira giai bang hé dung méi CH,CI, -
MeOH = 6:1 (v/v) thu dwoc hop chéat 2 (8,5 mg).
Phan doan EB3-3 duwoc tiép tuc phan tach bang
cot sephadex LH-20 rira gidi bang dung moi
100% MeOH, sau doé lam sach béng c6t pha dao
RP-C18 rira giai bang hé dung mdi MeOH - H,0
= 55:45 (v/v) thu hop chat 1 (6,5 mg) va
hop chat 3 (26,5 mg). Hop chét 4 (7,3 mg)
dwoc phan |ap tr phan doan EB3-4 v&i séc ky

cau trac

co6t pha thwong, hé dung méi rira gidi la CH,CI, -
MeOH = 12:1 (v/v), sau dé lam sach bang cot
sephadex LH-20 v&i dung moi rira gidi 1a100%
MeOH.

Hop chat 1

HO  oH

Hop chéat 1 thu dwoc dwéi dang bot mau
vang, tan trong methanol, nhiét d6 nong chay
182 - 188°C. Phd khéi luong (ESI-MS) cho pic
[M-H]™: 447 nv/z, két hop véi két qua thu dwoc
ctia phd "H, C-NMR xéc dinh dwoc hop chét 1
twong rng v&i cong thirc phan tlr Co1HxO44.

Phd "H-NMR (300 MHz, DMSO-dg) clia hop
chét 1 cho thdy bén tin hiéu ctia nhém phenyl
hydroxyl [0y 12,68 (1H, br s, 5-OH), 10,90 (1H,
brs, 7-OH) , 9,70 (1H, br s, 4'-OH), 9,34 (1H, br
s, 3'-OH)]; tin hiéu cda 5 proton vong thom trong
doé hai proton dwoc xac dinh & vi tri metha voi
nhau cda vong A [6y 6,21 (1H, d, J = 2,0 Hz,
H-6), 6,38 (1H, d, J = 2,0 Hz, H-8)], twong rng
v@i tin hiéu proton & vi tri thir 6 va th&r 8 cua
vong flavonoid thay thé 5,7-dioxo. Ba tin hiéu
proton thom con lai [0y 7,31 (1H, d, J = 2,1 Hz,
H-2"), 6,86 (1H, d, J = 8,4 Hz, H-5"), 7,24 (1H,
dd, J = 2,1, 8,4 Hz, H-6")] dwgc xac dinh thudc
moét vong thom cé hé twong tac ABX, la cac tin
hiéu proton & vi tri 2', 5 'va 6' clia vong B. Ngoai
ra, trén phd "H-NMR hién thj tin hiéu cta mot
proton anomer xuat hién tai [0y 5,3 (1H, d, J =
1,8 Hz, H-1"), va cac tin hiéu cila nhém methin
gén véi nhém hydroxyl xuét hién & 4,94 (1H, d,
J =42 Hz, H-5"), 3,98 (1H, br s, H-2"), 3,51 (1H,
m, H-3"), 3,22 (1H, m, H-4"), va m{t nhém
methyl gan v&i gbc duwong tai oy 0,81 (3H, d,
J = 5,7 Hz, H-6")] goi y cho sw c6 mat clia mot
phan t&r dwdng rhamnose trong céng thirc phan
tlr cGia hop chéat 1.

Phd ™C-NMR (75 MHz, DMSO-ds) ctia 1 cho
thdy 21 tin hiéu carbon trong d6 bao gdém

TAP CHI Y DUQC HQC SO 15 - THANG 02/2021

21



15 tin hiéu carbon dac trwung cho flavonoid
aglycon oJ¢c 93,6 ~ 177,8, 6 tin hiéu carbon J¢
101,9 (C-1"), 70,5 (C-2"), 70,6 (C-3"), 71,3
(C-4"), 70,5 (C-5"), 17,6 (C-6"), két hop v&i hang
sb twong tac J (1,8 Hz), cho thay L-rhamnose c6
cau hinh alpha. Dya trén cac théng tin vé diém
néng chay, di liéu phé MS, NMR va so voi tai
lieu da cong bd ), hop chét 1 dwgc xac dinh 1a
quercetin 3-O-a-L-rhamnopyranosid.

Bang 1. Bang di¥ liéu phé "H va *C-NMR
ctia hop chét 1

Hop chét 1 (DMSO-d)

Vi tri
) Ow (Ppm), (J, Hz) dc(ppm)
2 C 156,6
3 C 134,5
4 Cc=0 177,8
5 C 161,5
6 =CH- 6,21 (1H, d, J =2,1 Hz) 98,8
7 C 164,2
8 =CH- 6,38 (1H, d, J = 2,1 Hz) 93,6
9 C 157,3
10 C 1041
1 C 21,3
2' =CH- 7,31 (1H, d, J=2,1 Hz) 115,8
3' C 145,4
4’ C 148,5
5" =CH- 6,86 (1H, d, J=8,4 Hz) 115,9
6 =ch. [24(H.ddJ=21,84 g
Hz)

1" >g'j" 5,24 (1H, d, J = 1,8 Hz) 101,9

. >CH-
2 oH 3,98 (1H, br s) 70,5

. >CH-
3 oH 3,51 (1H, m) 70,6

. >CH-
4 oH 3,22 (1H, m) 713
5" >g:" 4,94 (1H, d, J = 4,2 Hz) 70,5
6" -CHs- 0,81 (3H,d, J=5,7 Hz) 17,6

Hop chat 2

Hop chat 2 phan lap dwoc dwdi dang bot ran
mau vang, tan trong methanol. Nhiét dé noéng
chay mp: 324 ~ 328°C. Trén phd khéi lwong
ESI-MS cuia 2 xuét hién pic m/z: 317 [M-H]", két
hop v&i két qua clia dir lieu phd 'H, *C-NMR
xac dinh rang hop chéat 2 ¢ cong thirc CisH1o0g,
Trén phd "H-NMR (300 MHz, DMSO-ds) ctia hop
chat 2 cho thay 6 tin hiéu dang singlet cia nhém
phenyl hydroxyl [0y 12,49 (1H, br s, 5-OH),
10,77 (1H, br s, 7-OH), 9,32 (1H, br s, 3-OH),
9,21 (2H, br s, 3', 5'-OH), 8,80 (1H, br s, 4'-OH)];
tin hiéu cua proton lién hop [y 6,19 (1H, d, J =
2,1 Hz, H-6), 6,38 (1H, d, J = 2,1 Hz, H-8)] dac
trweng cua khung flavonoid vong A. Tin hiéu
proton thom tai cac vi tri cdng hwdng [0y 7,26
(2H, s, H-2', 6")] cda khung flavonoid vong B.

Phd "*C-NMR (75 MHz, DMSO-d;) xuét hién
15 tin hiéu carbon, trong d6 ving trudng thap
cho théy tin hiéu carbon oc 175,8 (C-4), 2 tin
hiéu olefinic 6c 147,1 (C- 2), 135,9 (C-3), 6 tin
hiéu carbon cua vong A, trong dé §¢c 160,9 (C-5),
164,0 (C-7) chi ra vong A bj thé 2 vi tri 5, 7,
d¢c 156,3 (C-9) chi ra rdng C-9 dwoc két ndi véi
oxy. Ngoai ra trén phdé "C-NMR xuét hién 3 tin
hiéu carbon c6 dd dich chuyén héa hoc vé phia
trwong twong doi thap la Jc 98,4 (C-6), 93,4 (C-8),
103,2 (C-10), ba tin hiéu carbon & trwdng cao
hon éc 121,0 (C-1"), 107,4 (C-2', 6' ) va ba tin
hiéu carbon cua vong B la §c 146,1 ( C-3', 5'),
136,2 (C-4"), Dwa trén cac thong tin trén, so voi
tai lieu "', hop chét 2 dwoc xac dinh 14 myricetin.

Bang 2. Bang di liéu phd "H va C-NMR

cla hop chét 2
Vi tri Hop chét 2 (DMSO-d,)
’ S (ppm), (J, Hz) dc(ppm)
2 C 147 1
3 c 135,9
4 C=0 176,0
5 o] 160,9
6 =CH- 6,19 (1H,d, J=2,1Hz) 98,4
7 o] 164,0
8 =CH- 6,38 (1H,d, J=2,1Hz) 93,4
9 c 156,3
10 c 103,2
7' o] 121,0
2"  =CH- 7,26 (2H, s) 107,4
3 o] 146,1
4 o] 136,2
5 c 146,1
6' =CH- 7,26 (2H, s) 107,4
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Hop chat 3

HO

Hop chéat 3 thu dwoc dwéi dang bdot mau
vang nhat, tan trong methanol. Céng thirc phan
tlr cia hop chat 3 dwoc xac dinh 1a CqsH1oOg
(M = 286) dwa trén di liéu thu dwoc tir phd khi
MS c6 pic ion & m/z: 285 [M-H]™ két hop véi dir
lieu phd "H, va *C-NMR.

Phd "H-NMR (300 MHz, DMSO-ds) ctia 3 cho
6 tin hiéu cla proton vong thom tai cac vi tri
cong hwéng dy: 6,23 (1H, d, J = 1,0 Hz, H-6),

6,48 (1H, d, J= 1,1 Hz, H-8), 6,96 (2H, d, J = 6Hz,
H-3', H-5"), 8,06 (2H, d, J = 6 Hz, H-2', H- 6') va
sy xuét hién cua tin hiéu dang singlet cta cac
nhém phenyl hydroxyl oy [9,35 (1H, s, 3-OH),
10,0 (1H, s, 7-OH), 10,7 (1H, s, 4'-OH)], goi y vé
mot khung flavonoid dang kaempferol. Diéu nay
dwoc khang dinh qua phan tich phd *C-NMR.
Trén phd *C-NMR (75 MHz, DMSO-ds, ppm)
xuét hién 15 tin hiéu nguyén t& carbon thudc
vao khung flavonol: 94,1 (C-8), 98,8 (C-6), 103,5
(C-10), 116,1 (C-3', C-5'), 122,2 (C-1"), 130,0
(C-2', C-6"), 136,3 (C-3), 147,4 (C-2), 156,6 (C-9),
160,2 (C-4"), 162,2 (C-5), 165,0 (C-7), 177,0 (C-4),
so sanh cac dir liéu phé NMR cla 3 véi hop
chat kaempferol thdy gan nhu hoan toan phu
hop B cho phép két luan 3 |4 kaempferol.

Bang 3. Bang di liéu phé "H va *C-NMR cta hop chét 3

Vi tri Hop chét 3 (DMSO-d;)

j S (ppm), (J, Hz) d¢ (Ppm)
2 C 147 .4
3 C 136,3
4 C=0 177,0
5 C 162,2
6 =CH- 6,23 (1H,d, J=1,0 Hz) 98,8
7 C 165,0
8 =CH- 6,48 (1H,d, J=1,1 Hz) 94 1

9 C 156,6
10 C 103,5
1 C 122,2
2' =CH- 8,06 (2H, d, J = 6 Hz) 130,0
3’ =CH- 6,96 (2H, d, J = 6Hz) 116,1
4’ C 160,2
5' =CH- 6,96 (2H, d, J = 6Hz) 116,1
6’ =CH- 8,06 (2H, d, J =6 Hz) 130,0

Hop chat 4 hiéu dang singlet tai vung trwéng thap clia nhém

Hop chéat 4 thu duoc dwéi dang bdot mau
vang nhat. Phé ESI-MS cho tin hiéu manh ion
m/z 303 [M-HJ", két hop v&i phd NMR cho phép
xac dinh céng thirc phan tlr cla hop chat 4 la
CisHi20; (M = 304). D& lieu phd "H-NMR
(300 MHz, DMSO-dgs) ctia hop chat 4 cho tin

phenyl hydroxyl [0y 12,32 (1H, br s, 5-OH),
10,65 (1H, br s, 7-OH), 9,76 (1H, br s, 4'-OH),
9,54 (1H, br s, 3'-OH)], tin hiéu proton cta vong
thom tai vi tri [0y 5,72 (1H, d, J = 3,6 Hz, H-6),
5,89 (1H, dd, J = 1,2, 14,1 Hz, H-8), 6,89 (1H,
br, J =1,2 Hz, H-2'), 6,76 (2H, m, H-,5', 6')] da
goi vy hop chit 4 la mét flavonoid dang
quercetin. Ngoai ra, trén phd "H-NMR con xuét
hién tin hiéu proton tai 6,18 (1H, d, J = 5,7 Hz,
3-OH) la tin hiéu cta proton hydroxyl & vi tri 3
cla dihydroflavonoid. Vung trwéng cao cling
cho thdy hai tin hiéu proton 4,97 (1H, d,
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J = 12,5 Hz, H-2), 4,48 (1H, dd, J = 3,5, 12,5 Hz,
H-3), twong (rng la cac tin hiéu proton tai vi tri 2, 3.

Trong phd C-NMR xuét hién 15 tin hiéu
carbon, két hop v&i phd "H-NMR va so sanh véi

dir liéu phé cla taxifolin theo cac tai liéu da
cong bd trwdc day, nhan thdy réng cac gia tri
NMR gan nhw hoan toan phu hop ¥, dan dén
két luan hop chét 4 a taxifolin.

Bang 4. Bang di liéu phé "H va *C-NMR cta hop chét 4

Hop chét 4 (DMSO-d,)

Vi 5 (ppm), (4, Hz) 5% (ppm)
2 -CH- 4,98 (1H, d, J = 12,5 Hz) 83,6
3 -CH- 4,47 (1H, dd, J = 3,5; 12,5 Hz) 72,3
4 Cc=0 198,6
5 c 167,4
6 =CH- 5,73 (1H, d, J = 3,6 Hz) 96,7
7 c 163,9
8 =CH- 5,89 (1H, dd, J = 1,2; 14,2 Hz) 95,5
9 c 163,3
10 c 101,8
1’ c 128,7
2 =CH- 6,89 (1H, br, J =1,2 Hz) 115,2
3 c 1455
4 c 146,6
5' =CH- 6,76 (1H, m) 115,7
6' =CH- 6,76 (1H, m) 119,9
Tac dung chéng viém in vitro Két luan

Céc chat phan lap dwoc danh gia tac dung
chdng viém dwa vao hoat tinh &rc ché COX-1 va
2 trén moé hinh in vitro v&i SC-560 va DuP-697
duwoc st dung lam chét dbi ching cho thi
nghiém. Két qua dwoc thé hién trong bang 5.

Bang 5. Tac dung chbng viém trén in vitro
cla céc hop chét phén lap duoc

£ ICSO (HM,L.1)
Chit
a COX-1 COX-2
1 6.49 2 109 2612014
2 5044051 2,54+ 0,69
3 672+ 117 343+078
4 3,82 +0,62 1,92 0,55
SC-560°  0,01094 + 0,00129 ;
0,0689 +
a )
DuP-697 ; 00162

4 SC-560 va DuP-697 la chirng dwong

T phan doan n-butanol cha dich chiét
ethanol clGa cay chéi xué da phan lap duoc
4 hop chat flavonoid la quercetin 3-O-o-L-
rhamnopyranosid, myricetin, kaempferol va
taxifolin. CAu tric héa hoc cla cac hop chét
dwoc xac dinh bang phwong phap phd cong
hwéng tr hat nhan (NMR), phwong phap vat ly,
két hop so sanh vd&i tai liéu tham khao. Trong
do, hop chét 4 (taxifolin) dwoc cong bd phan lap
lan dau tién tw cay chdi xué.

Tét ca cac hop chét 1-4 duwoc so bd danh gia
tac dung chdng viém trén in vitro théng qua danh
gia kha nang trc ché enzyme cyclooxygenase. Két
qua thu dwoc cho thdy cac hop chét déu thé hién
tac dung (e ché rd rét enzyme COX-1 v&i cac gia
tri ICso nam trong khoang 3,82 - 6,72 pmoI-L'1 va
enzyme COX-2 v&i cac gia tri ICso nam trong
khoang 1,92 - 3,43 umol-L’1. Nhirng phat hién nay
da cho thay tac dung chéng viém cla cay chéi xué
c6 thé do s cd mét clia cac flavonoid nay trong cay.
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