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Tom tat

Tir & cy bong gidy — Bougainvillea spectabilis thu hai ¢ tinh Tién Giang, nghién ciru da c6 1ap dwoc 4 hop chat gdm:
ba hop chat flavonoid 5,7-dihydroxy-3-methoxy-6,8-dimethylflavone (1), 2'5,7-trihydroxy-3-methoxy-6,8-
dimethylflavone (2), 6'-hydroxymethyl-2',5,7-trinydroxy-3-methoxy-6,8-dimethylflavone (3) va mot hop chat
isoflavonoid 2',5,7-trihydroxy-6,8-dimethylisoflavone (4). Céu tric hoa hoc ciia cic hop chit duge xac dinh bang céc
phuong phap phan tich phd hién dai nhu phd cong hudng tir hat nhan NMR, va phan tich kh6i phd HR-ESI-MS. Ngoai
ra, hoat tinh gdy doc té bao ctia cac hop chit nay di dwoc khao sat trén 4 dong té bao ung thu: HeLa, NCI-H460, MCF-
7 va HepG2. Két qua budc dau cho thiy cac hop chit nay thé hién phan trim gy doc té bao dang ké so véi chimg
duong camptothecin.

Tw khéa: Bougainvillea spectabilis; Flavonoids; Hoat tinh gay doc.

Abstract

From the roots of Bougianvillea spectabilis, collected at Tien Giang province, four compounds were isolated, including
three flavonoid compounds 5,7-dihydroxy-3-methoxy-6,8-dimethylflavone (1), 2',5,7-trihydroxy-3-methoxy-6,8-
dimethylflavone (2), 6'-hydroxymethyl-2'5,7-trihydroxy-3-methoxy-6,8-dimethylflavone (3), together with one
isoflavonoid compound 2',5,7-trihydroxy-6,8-dimethylisoflavone (4). The chemical structure of these compounds was
elucidated by NMR and HR-ESI-MS spectral analysis. Moreover, all of the isolated compounds (1-4) were tested for
cytotoxic activities against four cancer cell lines: HeLa, NCI-H460, MCF-7, and HepG2. Preliminary results showed that
these compounds displayed a significant percentage of cytotoxicity when compared with camptothecin-positive control.
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1. Gioi thiéu

Chi Bougainvillea thuéc ho Nyctaginaceae
da duoc tim thiy rong rii & cac nudc Chau A,
Chau Phi va Nam MY, véi khoang18 loai, trong
d6 c6 3 loai chinh: Bougainnvillea spectabilis,
B. glabra va B. buttiana. Ba loai thudc chi
Bougainvillea nay da dugc nghién ctru va st
dung rong rdi nhu thudc truyén théng diéu tri
bénh ho va cam cum [1]. Nhitng nghién ctru vé
héa thue vat bude dau cho théy vO, than, 14 va
ré cia cac loai nay co chira da dang cac hop
chat nhu: phytosterol [2], triterpene [3-5],
alkaloid [6] va flavonoid [2, 5, 7]. Ngoai ra,
nhitng nghién ctru nay ciing cho thiy hoat tinh
sinh hoc cia nhiing hop chit duoc ¢d lap tur cac
loai Bougainvillea nhu: Kha niang khang tiéu
duong [8-11], khang khuan [12], khang viém
[13-15], khang cao m& mau [2], chdng dong
mau [16], kha ning diét au trang [17], chdng vo
sinh [18] va hoat tinh gdy doc té bao ung thu
[19]. Nghién ctru vé thanh phan héa hoc cua
loai B. spectabilis cho thiy sy ton tai cac hop
chat peltogynoid, flavonoid va kha ning gay
doc té bao chdng lai cac dong té bao ung thu
nhu KB, HeLa S-3, HT-29, MCF-7 va HepG2
[7, 19].

Trong nghién ctru nay, chung t6i da c6 1ap va
xéc dinh cdu tric cta ba hop chét flavonoid 5,7-
dihydroxy-3-methoxy-6,8-dimethylflavone (1),
2',5,7-trinydroxy-3-methoxy-6,8-dimethylflavone
(2), 6'-hydroxymethyl-2',5,7-trihydroxy-3-
methoxy-6,8-dimethylflavone (3) va mot hop
chit  isoflavonoid  2'5,7-trihydroxy-6,8-
dimethylisoflavone (4) (Hinh 1). Ngoai ra, kha
ning giy doc té bao cua cic hop chat nay da
duoc danh gia trén bon dong té bao ung thu 1a
HelLa, NCI-H460, MCF-7 va HepG2.

2. Thwe nghiém

OCH; OH OH
OCH; OH OH
CH,OH OCHs OH  OH

2. OH H
3: OH

Hinh 1. Cau tric hoa hoc cac hop chat co lap (1-4)

2.1. Phwong phap phén tich

Pho cong hudng tir hat nhan NMR duoc do
dac trén may phan tich quang phd Bruker
Advance Il (*H NMR: 500 MHz) va (®C
NMR: 125 MHz) va stir dung tin hi¢u dung moi
lam tham chiéu: Chloroform-d (4 7.26, &
77.16) va DMSO-ds (o4 2.50, & 39.52). Phéan
tich khéi pho HR-ESI-MS duoc ghi nhan trén
may khéi pho HR-ESI-MS LC-Agilent 1100
LC-MSD. Phuong phap phén tich sic ky 16p
mong (TLC) duge thuc hién trén cac tam silica
gel 60 Fosa va 60 RP-18 F254S (Merck). Ban
mong TLC duoc phun bang dung dich nudc
H2S04 10% hodc dung dich clorua sat (1) 5%
va duoc quan sat dudi dén UV 254 nm. Sic ky
cOt (CC) dugc thuc hién trén silica gel mua tur
Merck loai 100 (70 - 230 Mesh ASTM).

2.2. Nguon thuc vit

RE cidy bong gidy B. spectabilis trong
khoang 7 nim dugc thu hai & tinh Tién Giang,
Viét Nam. Mau vat ching (sé tho tu BS -
A001) da dugc luu gitt tai Phong thi nghiém
Vit lieu & Thiét bi Tuong lai (Phong Thi
nghiém FM&D), Vién Khoa hoc Co ban va
Ung dung, Trudng Pai hoc Duy Téan, Thanh
phd H6 Chi Minh.

2.3. Quy trinh ly trich va cé ldp cdc hop chit

R& cay bong gidy B. spectabilis dugc rira
sach bang nudc va phoi kho dudi bong ram &
nhiét do phong. R& khé duoc nghién thanh bt
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(3.8 kg) va ngam trong methanol (MeOH, 3 x
20L) trong 24 gid' ¢ nhiét do phong. Phan dich
loc dugc ¢ dic bang cb quay chan khong & ap
suét thép, thu duge dich chiét 1a cao methanol
thé (270 g). Sau d6, phan cao chiét tho nay
duoc ngadm trong hon hop H20-MeOH (9:1,
v/v, 500 mL) va dugc phan chia thanh céac cao
khac nhau boi cac loai dung moi nhu: n-hexane
(3 x 300 mL), ethyl acetate (3 x 300 mL). Cubi
cung thu dugc cac phin cao chiét: Cao n-
hexane (H; 19 g), cao ethyl acetate (EA; 30 g)
va phan cao nudc con lai (221g).

Phan cao n-hexane H duogc sic ky cot voi
silica gel pha dao (100 x 3.8cm) vdi hé dung
moi rira giai HoO-MeOH theo ting ti 1€ (5:5,
4:6, 3:7, 1:9, va 0:1, v/v, mdi loai 400mL) va
MeOH-acetone (9:1 va 4:1, v/v, mdi loai 400
mL), tao thanh tdm phan cao chiét nho (HI-
H8). Phan cao H3 (1.5g) duoc sic ki véi silica
gel voi dung moi rira giai CHCl3-MeOH (99:1,
v/v, 300mL) thu dugc hai hop chat (4) (5mg) va
hop chit (3) (8mg).

Phan cao ethyl acetate EA dugc sic ky cot
bang silica gel pha dao bang cach sir dung dung
moi rira giai H2O-MeOH (1:0, 9:1, 7:3, 5:5, va
0:1, v/v, mdi loai 500mL), va MeOH-acetone
(9:1 va 4:1, v/v, mdi loai 500mL), tao thanh sau
phan (EA1-EAG6). Phan doan EA1 (8.0g) duoc
sic ky cot silica gel voi hé dung méi rira giai
CHCI3.MeOH (98:2, v/v, 200mL) tach duogc
hop chét (1) (40 mg). Tach phan doan EA4 (1.7
g) qua sic ky cot véi silica gel v6i dung moi
rira giai CHCl3-MeOH (96:4, v/v, 100mL) thu
dugc hop chat (2) (5mg).

2.4. Thir nghiém djc tinh té bao

Thir nghiém hoat tinh gy doc t& bao ctia cac
hop chat (1-4) duoc tién hanh theo phuong phap
Sulforhodamine B (SRB). [22, 23] Thi nghiém
duogc thuc hién trén cac dong té bao ung thu nhu
HelLa, NCI-H460, MCF-7, va HepG2 tai ndng
d6 100 ug/mL. Camptothecin dugc st dung nhu

mot chimg duong. Két qua ghi nhan 1a gia tri
trung binh cua két qua tir ba thi nghiém.
3. Két qua va thio ludn

3.1. Xdc dinh céu triic cdc hop chit c6 lip

Hinh 2. Pho twong tic HMBC trong hop chét (1)

Hop chét (1): Tinh thé mau vang, nhiét do
néng chay: 202°C. Sic ky ban méng TLC cho
thidy mot vét mau vang véi Re = 0,3 khi giai ly
bang hé dung mdi chloroform: methanol (99:1)
va hién thi bang dung dich H,SO4 10%. Phé *H
NMR (DMSO-ds, 500 MHz); o 12.80 (1H,
brs, 5-OH), 5.48 (1H, brs, 7-OH), 8.10 - 8.12
(2H, m, H-2', H-6"), 7.52 - 7.53 (3H, m, H-3', H-
4', H-5", 3.87 (3H, s, 3-OCH3), 2.33 (3H, s, 8-
CHs), 2.19 (3H, s, 6-CHs). Pho C NMR
(DMSO-ds, 125 MHz) & 179.4 (C-4), 158.3
(C-7), 157.0 (C-5), 155.5 (C-2), 152.5 (C-9),
139.6 (C-3), 131.1 (C-1'), 131.0 (C-4"), 128.8
(C-2', C-6), 1285 (C-3, C-5), 106.0 (C-6),
105.9 (C-10), 101.0 (C-8), 60.5 (3-OCHa), 7.9
(8-CHa), va 7.4 (6-CHy).

Ph6 ¥C NMR va HSQC hop chit (1) xuét
hién 18 tin hiéu carbon, bao gdbm: Mot carbon
carbonyl (dc 179.4), nim carbon sp? duoc gin
voi oxygen (dc 158.3, 157.0, 155.5, 152.5, va
139.6), bén carbon t& cip (oc 131.1, 106.0,
105.9, va 101.0), ndm carbon methin huong
phuong (dc 131.1, 128.8 x 2, va 128.5 x 2), mot
carbon methoxy (dc 60.5) va hai carbon methyl
(oc 7.9, 7.4). Phd 'H NMR xuét hién céac tin
hiéu cong huong gdm: Mot tin hiéu proton
hydroxyl kiém ndi tai vi tri on 12.80, nim
proton huong phuong (Jn 8.10-8.12, 2H, m va
7.52-7.53, 3H, m), mdt tin hi¢u proton methoxy
tai vi tri on 3.87, va hai proton methyl tai vi tri
on 2.33 va 2.19. Mot khung suon flavonoid
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cang dugc thé hién rd hon boi nhiing twong tac
gifta proton va carbon xuit hién trong phd
HMBC cua hop chét (1) (hinh 2). Tir cac dit
liéu phan tich trén va so sanh vdi bai bao da
cong bd cua Dietz et al. (1981) [20] cho phép
x4c dinh cong thirc cua hop chat (1) 1a 5,7-
dihydroxy-3-methoxy-6,8-dimethylflavone.

Hop chit (2): tinh thé hinh kim mau vang,
nhiét d6 nong chay: 209°C, sic ky ban moéng
TLC cho thiy mét vé mau vang véi R = 0,22
khi giai ly bang hé dung moéi CHCl3: MeOH
(99 : 1) va hién thi bang dung dich H2SO4 10%.
Phé *H NMR (DMSO-ds, 500 MHz); &1 12.84
(1H, brs, 5-OH), 9.98 (1H, brs, 2'-OH), 9.71
(1H, brs, 7-OH) 7.42 (1H, dd, 7.6, 1.6, H-3"),
7.37 (1H, m, H-4), 6.94 (1H, m, H-5), 7.00
(1H, d, 8.2, H-6"), 3.71 (3H, s, 3-OCHs), 2.11
(3H, s, 8-CHs), 2.08 (3H, s, 6-CH3). Pho °C
NMR (DMSO-ds, 125 MHz) & 178.3 (C-4),
159.7 (C-7), 156.5 (C-5), 155.8 (C-2"), 155.6
(C-2), 152.3 (C-9), 138.8 (C-3), 131.8 (C-4),
130.5 (C-3", 118.8 (C-5), 117.8 (C-1') 116.3
(C-6"), 106.7 (C-6), 104.6 (C-10), 101.6 (C-8),
59.9 (3-OCHs), 8.0 (8-CHs), va 8.0 (6-CHs)
[19]; phd HR-ESI-MS m/z: [M-H] 327.0880
déi véi CigHisOs (tinh toan: CigHisOg-H,
327.0863). Tur nhimg dit kién trén két hop so
sanh v6i bai bao da cong bd ciia Do L.T et al.
(2018) [19] cho phép xac dinh hop chat (2) la
2',5,7-trinydroxy-3-methoxy-6,8-dimethylflavone
(Bougainvinone ).

Hop chat (3): Tinh thé hinh kim mau vang,
nhiét d6 nong chay: 210°C, sic ky ban mong
TLC cho thdy mot vé mau vang véi véi R =
0,28 khi giai ly bang hé dung méi cloroform:
methanol (9 : 1) va hién thi bang dung dich
H2S04 10%; *H NMR (DMSO-ds, 500 MHz);
3n 12.86 (1H, brs, 5-OH), 5.12 (1H, brs, 1"-
OH), 4.38 (1H, d, 13.9, H-1"), 4.34 (1H, d,
13.9, H-1"), 6.88 (1H, d, 8.0, H-3"), 7.33 (1H, t,
7.9, H-4"), 7.04 (1H, d, 8.2, H-5') 3.63 (3H, s, 3-

OCHs) , 2.07 (3H, s, 8-CHs), 2.08 (3H, s, 6-
CHs). 3C NMR (DMSO-ds, 125 MHz) & 178.1
(C-4), 159.7 (C-7), 155.9 (C-5), 155.3 (C-2),
152.6 (C-9), 142.9 (C-6), 139.4 (C-3), 131.1
(C-4", 117.4 (C-5"), 115.6 (C-1), 114.3 (C-3),
106.8 (C-6), 104.7 (C-10), 101.6 (C-8), 59.7 (3-
OCHjs), 60.5 (C-1"), 8.0 (8-CHs), va 8.0 (6-
CHs) [19]; phé HR-ESI-MS m/z: [M+Na]*
381.0941 dbi voi  CigHigO7 (tinh  toan:
C19H1807+Na, 381.0945). Tir cac két qua phan
tich trén va so sénh véi cong bd cua Do L.T. et
al. (2018) [19] cho phép xéc dinh hop chit (3) 1a
6'-hydroxymethyl-2',5,7-trihydroxy-3-methoxy-
6,8-dimethylflavone (Bougainvinone J).

Hop chat (4): Tinh thé hinh kim mau vang,
nhiét do néng chay: 158-159 °C, sic ky ban
mong TLC cho thdy mot vé mau vang voi Re =
0,22 khi giai ly bang hé dung méi CHCls:
MeOH (99:1) va hién thi bang dung dich H>SO4
10%. Ph6 *H NMR (DMSO-ds, 500 MHz); 8n
13.10 (1H, brs, 5-OH), 9.44 (1H, brs, 2'-OH),
8.30 (1H, s, H-2), 7.18 - 7.23 (1H, m, H-3', H-
4", 6.90 (1H, dd, 8.0, 0.6, H-6"), 6.84 (1H, td,
7.4, 1.1, H-5Y, 2.19 (3H, s, 8-CHj3), 2.07 (3H, s,
6-CHs). Pho *C NMR (DMSO-ds, 125 MHz)
& 180.3 (C-4), 160.0 (C-7), 156.4 (C-5), 155.4
(C-2), 152.9 (C-9), 119.9 (C-3), 118.2 (C-1),
129.4 (C-4"), 155.5 (C-2"), 115.6 (C-6'), 131.8
(C-3", 118.6 (C-5'), 107.1 (C-6), 104.3 (C-10),
101.6 (C-8), 8.06 (8-CHs), va 8.09 (6-CHs)
[21]; phé HR-ESI-MS m/z: [M+H]* 299.0928
d6i véi Ci7H14Os (tinh toan: CizH14Os+H,
299.0914). Tur nhing dir kién trén két hop so
sanh v6i bai bao di cong bé Kuo H-T. et al.
(2011) [21] cho phép xéac dinh hop chit (4) la
2',5,7-trihydroxy-6,8-dimethylisoflavone  (6,8-
dimethylisogenistein).

3.2. Hoat tinh gdy djc té bao ciia cdc hop chit
co lap.

Tat ca cac hop chit c¢o 1ap (1-4) duoc tién
hanh thtr nghiém phan trim gay doc té bao trén
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bén dong té bao ung thu HeLa, NCI-H460,
MCF-7 va HepG2 bing phuong phap thir
nghiém sulforhodamine B v&i mau ching
duong la camptothecin [22]. Trong Bang 1, cac
hop chat (1-4) thé hién phan tram tc ché dang
ké tai nong do 100 ug/mL khi so sanh véi
ching duong trong cung diéu kién thir nghiém.
Trong d6, hop chét (2) cho thiy phan trim trc
ché vuot tréi nhat so voi cac hop chét co lap
con lai trén 3 dong té bao: HeLa (82.56 %),
NCI-H460 (71.03 %), MCF-7 (72.41 %). Trong
khi d6, hop chat (4) thé hién phan trim tc ché

cao nhit trén dong té bao HepG2 (63.03 %).
Hon thé, hop chit (2) con thé hién phan trim
giy doc té bao 16n hon so v6i stigmast-4-ene-3-
one (27.12% trén dong NCI-H460), benzyl B-
D-glucopyranoside (5.43% trén dong Hela), va
uracil (19.32% trén dong MCF-7) dugc co lap
tr hoa du du duc Carica papaya [24]. Tu do
cho thiy tiém ning hoat tinh gdy doc té bao trén
bén dong té bao ung thu HeLa, NCI-H460,
MCF-7 va HepG2 cia cac hop chat co 1ap tir &
cay bong gidy.

Bang 1. Hoat tinh gdy doc trén cac dong té bao ung thu ctia cac hop chat co 1ap (1-4)

. Hela NCI-H460 MCF-7 HepG2
Hop chat?
| (%)
1 58.13+0.98”  20.16 + 3.39 11.88 + 0.07 28.17 +5.94
2 8256+1.81 71.03+1.02 7241+4.12 38.93+3.34
3 73.40+7.70 43.19+195 43.64+1.41 33.87 +£3.30
4 2475+3.88 29.16+2.18  50.94+1.57 63.03 +2.23
Camptothecin®  39.41+756  5554+060 57.24+1.92 4859+ 0.50

*Hop chat dugc khao sat tai nong d6 100 ug/mL. °Ching duong Camptothecin duoc khao sat véi
néng do6 1x g/mL trén dong Hela, 0.01 xg/mL NCI-H460, 0.05 ug/mL MCF-7 va 0.07 ug/mL

HepG2.

4. Két luin

Trong nghién clru nay, chiung t61 da cd lap
bén hop chit bao gébm ba flavonoid 5,7-
dihydroxy-3-methoxy-6,8-dimethylflavone (1),
2'5,7-trihydroxy-3-methoxy-6,8-dimethylflavone
(2), 6'-hydroxymethyl-2',5,7-trihydroxy-3-
methoxy-6,8-dimethylflavone (3) va mot
isoflavonoid 2',5,7-trihydroxy-6,8-
dimethylisoflavone (4) tir ré cdy bong gidy B.
spectabilis. Trong do, c4u tric cta bén hop chat
duge xac dinh bang cac phuong phap phan tich
phé cong huong tir hat nhan mot chidu 1D va
hai chiéu 2D va phan tich khéi phd HR-ESI-
MS. Hon thé, két qua nghién ctru phan tram gay
doc té bao I (%) trén cac dong té bao ung thu
HelLa, MCF-7, NCI-H460 va HepG2 cho thay
kha ning gy doc té bao vuot trdi ctia hop chat

2'5,7-trihydroxy-3-methoxy-6,8-dimethylflavone
(2) va 2'5,7-trihydroxy-6,8-dimethylisoflavone
(4) (I > 50%). Vi vay, chung t6i dinh hudng s&
tiép tuc thir nghiém hai hop chat nay dé xac
dinh cu thé gia trji ICso trén bon dong té bao ung
thu va tiép tuc cd 1ap thém nhiéu hop chat khac
c6 gié tri hon tir 1& cay bong gidy.
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