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TOM TAT

Chi Bougainvilleathudc ho Bong phan (Nyctaginaceae) c6 khoadng 18 loai, phan bé rong rai trén thé
giGi. Trong y hoc 8 truyén An dé va Mexico, cdy Bong gidy (Bougainvillea spectabilis) dugc st dung
dé chta tri ho, viém gan, tiéu chay. Cao chiét ethanol, methanol tir 13, than cé téc dung khang
viém. Nhiéu nghién ctu dugc tinh tap trung trén hoat tinh chéng bénh dai thao duong ti loai
nay. Két qua nghién ciu cho thay cao chiét tir vo than, 14 co tac dung ha dudng huyét, dc ché cac
enzyme a-glucosidase va amylase. Cac nghién ctiu thanh phan héa hoc ctia loai nay cho théy cay
chuta cac hgp chét flavonoid, mot vai triterpenoid saponin va steroid. St dung phuong phap ngam
mau nguyén liéu véi ethanol & nhiét d6 phong thu dugc cao ethanol thé. Bang phucong phap
chiét Ibng-long, tir cao thod nay diéu ché dugc cao n—hexane va cao ethyl acetate. Sac ki cot silica
gel pha thuong, pha ddo RP-18 va séc ki cot Sephadex LH-20 trén cao ethyl acetate thu dugc sau
hop chét. C4u tric héa hoc clia sdu hop chét nay dugc xéac dinh bang phuong phép phé nghiém
NMR, HRESIMS va so sanh véi tai liéu tham khao, bao gém: lupeol (1), (20S)-33-acetoxylupan-
29-oic acid (2), maslinic acid (3), 3-O-B-D-(6'-O-methyl)glucuronopyranosyloleanolic acid (4), 3-O-
B-D-(6'-O-ethyl)glucuronopyranosyloleanolic acid (5) va 3-O-B-D-glucopyranosyl-(1—4)- -D-(6'-
O-methyl)glucuronopyranosyloleanolic acid (6). Cac hgp chéat nay lan dau dugc phan lap tu chi
Bougainvillea.

Tu khoa: Bong gidy (Bougainvillea spectabilis), phan lap, NMR, triterpenoid, triterpenoid saponin

GIGI THIEU

Céy Bong gidy (Bougainvillea spectabilis), mot trong
18 loai thudc chi Bougainvillea, dugc phan b rong rai
trén thé gidi 1 Trong y hoc ¢6 truyén, loai nay dugc
sti dung d€ chiia tri viém gan, tiéu chay, ho 23 Céc
nghién ctiu trude day vé hoat tinh sinh hoc trén loai
nay tap trung chti yéu vao hoat tinh dai thao dudng.
Cao chiét ethanol tii vo than hodc cao chiét methanol
ti14 c6 tac dung ha dudng huyét, tic ché cic enzyme a-
glucosidase va amylase*~”. Ngoai ra, cao chiét tii ciy
nay con cé tac dung khang viém 8.9, khéng khudn va
khéng nim 10, Cac nghién ctiu hoéa hoc trudc day tap
trung vao ré va vo than cho théy cay c6 chita mot s6
hgp chit thudc nhom flavonoid, steroid, triterpenoid
saponin 11-16  Baj bao nay trinh bay viéc phén lap va
xdc dinh cdu tric mot s6 triterpenoid va triterpenoid
saponin ti 1a cdy Bong gidy.

VAT LIEU VA PHUONG PHAP

Péi tuong nghién cuu

La cay Bong gidy dugc thu hai ¢ khu vic ngoai 6 thanh
phd Ho Chi Minh va dugc TS. Vo Van Chi nhan danh

vao nam 2014. Sau khi thu hdi, miu dugc riia sach,
phoi kho, nghién thanh bot, ngam chiét véi ethanol &

nhiét do phong.

Héa chat va thiét bi

Phé cong huong ti hat nhin do trén mdy Bruker
Avance (500 MHz cho ph§ 'H-NMR va 125 MHz
cho ph3 13C-NMR). Phd HRESIMS dugc do trén méay
Bruker microOTOF Q-II. Sic ki c¢t (SKC) stt dung
silica gel 60 (0,040-0,063 mm, Merck), silica gel RP-
18 (Merck) va Sephadex LH-20 (GE Healthcare). Sac
ki 16p mong st dung ban mong silica gel Fysy, sil-
ica gel 60 RP-18 Fy45 (Merck), thudc thit hién vét 1a
dung dich sulfuric acid 10%, sdy noéng. Cac héa chat
dung cho qua trinh chiét va sic ki 1a ethanol (EtOH),
methanol (MeOH), n-hexane, chloroform (CHCl3),
ethyl acetate (EtOAc) va acetone (Chemsol).

Chiét xuat va phan lap hop chat

Mau 14 cay kho (38,0 kg) dugc ngam chiét véi EtOH
(4 x 50 lit). Dich chiét dugc thu héi dung moi
dudi ép sudt kém thu dugc cao ethanol thé (1,27
kg). Thuc hién chiét long-long véi cac dung moi n-
hexane, EtOAc thu cic cao -hexane (340,1 g), cao
EtOAc (683,5 g) va dich ethanol-nuéc con lai. Cao
EtOAc (683,5 g) dugc SKC silica gel pha thudng

Trich dan bai bao nay: Nga V T, Lién D T M, Quy P B, Tuyét N T A. Cac hgp chat triterpenoid va triter-
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v6i hé dung moi n-hexane-EtOAc (9:1-0:10), sau
dé EtOAc-MeOH (10:0-0:10), thu dugc chin phin
doan (EA1-EA9). Phéan doan EA1 (167,2 g) dugc
SKC silica gel (dung méi giai li n-hexane-EtOAc, 0-
100% EtOAc), thu dugc ndm phéan doan phu (EA1.1-
EA1.5). SKC silica gel phan doan phu EA1.2 (25,2
g) v6i hé dung moéi giai li n-hexane-EtOAc (0-100%
EtOAc), thu dugc hgp chit 1 (45.2 mg). Phan doan
EA2 (51,0 g) dugc SKC Sephadex LH-20 (CHCl3—
MeOH 1:1), tiép sau la SKC silica gel, hé dung moi
gidi li n-hexane-EtOAc (0-100% EtOAc), thu dugc
tam phan doan phu (EA2.1-EA2.8). Phéin doan phu
EA2.5 (7,2 g) dugc SKCssilica gel 14n niia (n-hexane-
EtOAg, 1:1) thu dugc hgp chit 2 (28,0 mg) va 3 (15,8
mg). Phan doan EA4 (32,6 g) dugc SKC silica gel,
dung mdi gidi li n-hexane-acetone véi do phan cuc
tang dan (10:0-0:10), thu dugc 12 phan doan phu
(EA4.1-EA4.12). Phan doan phu EA4.8 (1,3 g) dugc
SKC silica gel pha dao RP-18 v6i hé dung méi gidi
li MeOH-nuéc (3:2) thu dugc hop chét 6 (6,4 mg).
Phéin doan EA7 (34,0 g) dugc SKC silica gel, giai li
v6i hé dung moi n-hexane-EtOAc ¢6 d6 phan cuc
tang dan (7:3-0:10) tiép theo la hé dung moi EtOAc-
MeOH (10:0-7:3) thu dugc bay phan doan (EA7.1-
EA7.7). Phin doan EA7.3 (3,2 g) dugc SKC silica gel
v6i dung moi gidi li CHCl3-MeOH (95:5) thu dugc
hgp chat 4 (19,6 mg) va 5 (8,3 mg).

Lupeol (1): Dang bot, mau tring. 'H-NMR
(CDCl3), 8 ppm, J (Hz): 3,18 (1H, dd, 11,5/5,0, H-
3); 4,66 (1H, d; 2,0; H-29a); 4,54 (1H, dd; 2,5/1,5;
H-29b); 0,95 (3H, s, H-23); 0,76 (3H, s, H-24); 0,81
(3H, s, H-25); 1,01 (3H, s, H-26); 0,92 (3H, s, H-27);
0,79 (3H, s, H-28); 1,66 (3H, s, H-30). '*C-NMR
(CDCl3): xem Bang 1.

(208)-3-A cetoxylupan-29-oic acid (2): Dang bot,
mau tring. '"H-NMR (CDCl3), 85 ppm, J (Hz): 4,48
(1H, dd; 10,5/6,0 H-3) 2,31 (1H, m, H-19); 2,79 (1H,
dd; 7,0/3,0; H-20); 0,84 (3H, s, H-23); 0,85 (3H, s, H-
24); 0,87 (3H, s, H-25); 1,04 (3H, s, H-26); 0,92 (3H,
s, H-27); 0,77 (3H, s, H-28); 1,05 (3H, d, 7,0, H-30);
2,04 (3H, s, H-2"). 3C-NMR (CDCl3): xem Béng 1.
Maslinic acid (3): Dang bét, mau tring. '"H-NMR
(CDCl3+CD30D), 8 ppm, J (Hz): 3,61 (1H, ddd;
10,5/10,5/4,5; H-2); 2,91 (1H, d; 10,0; H-3); 5,24 (1H,
t; 3,0; H-12); 2,81 (1H, dd; 14,0/4,0; H-18); 0,99 (3H,
s, H-23); 0,78 (3H, s, H-24); 0,77 (3H, s, H-25); 0,96
(3H, s, H-26); 1,13 (3H, s, H-27); 0,87 (3H, s, H-29);
0,91 (3H, s, H-30). '*C-NMR (CDCl3+CD3;0D):
xem Bang 1.
3-0-f3-D-(6’-O-Methyl)glucuronopyranosyloleanolic
acid (4): Dang bot mau tring. 'H-NMR (CD30D),
8y ppm, J (Hz): 3,14 (1H, dd; 12,0/4,5; H-3); 5,23
(1H, t; 3,5; H-12); 2,84 (1H, dd; 13,5/3,5; H-18); 1,05
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(3H, s, H-23), 0,85 (3H, s, H-24); 0,82 (3H, s, H-25);
0,81 (3H, s, H-26); 1,16 (3H, s, H-27); 0,91 (3H, s,
H-29); 0,95 (3H, s, H-30); 4,38 (1H, d; 8,0, H-1’);
3,24 (1H, dd; 8,5/8,0; H-2"); 3,36 (1H, dd; 9,0/9,0;
H-3’); 3,51 (1H, dd; 9,5/9,0; H-4"); 3,81 (1H, d; 10,0;
H-5"); 3,77 (3H, s, H-7"). 13C-NMR (CD30D): xem
Bang 1.
3-0-f3-D-(6’-O-Ethyl)glucuronopyranosyloleanolic
acid (5): Dang bt mau tring. 'H-NMR (CD;0D),
8y ppm, J (Hz): 3,17 (1H, dd; 12,0/4,0; H-3); 5,24
(1H, brs, H-12); 2,85 (1H, brd; 10,5; H-18); 1,05
(3H, s, H-23); 0,95 (3H, s, H-24); 0,82 (3H, s, H-25);
0,85 (3H, s, H-26); 1,16 (3H, s, H-27); 0.91 (3H, s,
H-29); 0,94 (3H, s, H-30); 4,38 (1H, d; 8,0; H-1’);
3,25 (1H, dd; 9,0/8,0; H-2); 3,36 (1H, dd; 9,5/9,0;
H-3’); 3,52 (1H, dd; 9,5/9,0; H-4); 3,81(1H, d; 9,5;
H-5); 4,24 (2H, q; 7,0; H-7"); 1,29 (3H, t; 7,0; H-8’).
13C-NMR (CD30D): xem Bang 1.
3-0-f-D-Glucopyranosyl-(1—4)-3-D-(6’-O-
methyl)glucuronopyranosyloleanolic acid (6):
Dang bot, mau tring. 'H-NMR (DMSO- dg), 8y
ppm, ] (Hz): 3,08 (1H, dd; 11,5/5,0 H-3); 5,15 (1H,
brs, H-12); 2,74 (1H, brd; 10,5; H-18); 0,98 (3H,
s, H-23); 0,75 (3H, s, H-24); 0,86 (3H, s, H-25);
0,71 (3H, s, H-26); 1,09 (3H, s, H-27); 0,87 (6H, s,
H-29/H-30); 4,38 (1H, d; 8,0 H-1") 3,08 (1H, m,
H-2’); 3,37(1H, m, H-3"); 3,50 (1H, t; 9,0; H-4");
3,94 (1H, d; 9,5; H-5"); 4,14 (1H, d; 8,0 H-1"); 2,93
(1H, t; 8,5; H-2"); 3,13 (1H, t; 9,0; H-3”); 3,02 (1H,
dd; 9,5/9,0; H-47); 3,18 (1H, m, H-5); 3,70 (1H, m,
H-6"a); 3,32 (1H, m, H-6”b); 3,66 (3H, s, 6-OCHj).
13C-NMR (DMSO- dg): xem Bang 1.

KET QUA VA THAO LUAN

Tu cao EtOAc ctia 14 ciy Bong gidy, bang cdc ki thuét
sdc ki da phéan 1ap dugc sdu hgp chit (Hinh 1).

Ph8 'H-NMR (CDCl3) ctia hgp chit 1 cho thdy cac
tin hiéu cdng hudng ctia hai proton olefin tai 0y 4,66
(1H,d,J =2,0Hz, H-29a) va4,54 (1H,dd, ] =2,5/1,5
Hz, H-29b), mét proton oxymethine 8 3,18 (1H, dd,
J =11,5/5,0 Hz, H-3), bady nhém methyl mii don &
vung tit trudng cao [y 1,66 (3H, s, H-30); 1,01 (3H,
s, H-26); 0,95 (3H, s, H-23); 0,92 (3H, s, H-27); 0,81
(3H, s, H-25); 0,79 (3H, s, H-28) va 0,76 (3H, s, H-
24)]. Phg 13C NMR két hop véi phd HSQC cho thiy
hop chit 1 ¢6 30 carbon. Trong d6 c6 hai carbon olefin
&8¢ 151,1 (>C=, C-20) va 109,5 (=CH,, C-29), mot
carbon oxymethine & ¢ 79,2 (C-3), ndm carbon ti
cép, ndam nhém methine, 10 nhém methylene va bay
nhom methyl. Céc di liéu NMR nay phu hop di liéu
NMR ctia lupeol 7. Hgp chit 1 dugc dé nghi la lupeol.
Phé 'H-NMR ctia hop chit 2 cho thdy tin cong
hudng ctia proton gén trén carbon mang oxygen & 6
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Bang 1: Dit liéu phd '*C-NMR ctia cac hop chat 1-6

Vi tri

1

10

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

3-OAc

19

38,9

25,3
79,2
39,0
55,5
18,2
34,5
41,0
50,6

37,3

29

38,5

50,1

37,2

21,0
26,5
37,9
43,2
27,4
35,6
43,2
47,4
40,3
41,0
23,8
40,5
28,1
16,7
16,3
16,1
14,5
18,1
182,2
9,7

171,2
21,4

3b)

47,2

69,1
84,1
39,9
55,1
19,1
33,4
40,5
48,4

38,8

49

39,8

24,5
123,7
145,2
42,9
28,9
24,1
47,7
42,8

47,3

26,4

181,9

59)

39,7

24,5
123,7
145,2
42,9
28,5
24,1
47,7

42,8

17,8
26,4

182,0

69 Vi tri 49
38,7 3-0-
Glc
25,5 1 107,0
88,3 2 75,3
38,8 3 77,5
54,9 s 73,2
17,7 5 76,6
32,4 6 171,4
38,0 7 51,7
47,0 8
36,4 4-0-
Glc
22,8 17
121,8 27
143,3 3”
41,3 47
27,2 5”7
22,6 6”
45,4
40,8
45,6
30,4
32,8
32,1
27,5
16,3
15,0
16,8
25,5
181,0
32,9
23,3

171,0
62,4

14,4

649

Dung méi do phé: ¥ CDCl3, ” CDCl3+CD;0D, ¢/ CD30D, ¥ DMSO-ds
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Hinh 1: C4u tric hoa hoc clia céc hgp chat 1-6

4,48 (dd, J = 10,5/6,0 Hz, H-3), hai proton methine
& 0y 2,79 (dd, J = 7,0/3,0 Hz, H-20); 2,31 (m, H-
19), mot nhém acetoxy (6 2,04, s, H-2’), sdu nhém
methyl mai don & 65 1,04 (s, H-26); 0,92 (s, H-27);
0,87 (s, H-25); 0,85 (s, H-24); 0,84 (s, H-23); 0,77 (s,
H-28) va mot nhém methyl miii d6i & 6 1,05 (d, ] =
7,0 Hz, H-30). Phé '3 C-NMR két hop v6i phd HSQC
cho théy su hién dién ctia ba muoi hai nguyén ti car-
bon. Trong d6 xuit hién tin hiéu cong hudng ctia mot
carbon carboxyl tai 8¢ 182,2 (C-29), mot nhom ace-
toxy (8¢ 171,2 va 21,4), mot nhém oxymethine tai d¢
81,1, bay nhom methyl tai §¢ 28,1; 16,7; 16,3; 16,1;
14,5; 18,1 va 9,7 nim nhom methine tai 8¢ 55,5; 50,1;
37,9; 47,4 va 40,3. Tuong quan HMBC gitia proton
H-3 (8 4,48) v6i carbon C-1’ gitip xdc dinh nhém
acetoxy gan qua C-3. Theo bdo cdo cta tac gid Cor-
bett '8, carbon C-20 c6 c&u hinh S thi 8¢ ctia C-30 1a
9,6 ppm, ngugc lai C-20 c6 cdu hinh R thi §¢ ctia C-
3014 17,2 ppm. Tu céc dit liéu phS nghiém NMR va
so sanh tai liéu ', hop chét 2 duge xac dinh 1a (205)-3
—acetoxylupan-29-oic acid.

Phé 'H-NMR clia hop chét 3 cho tin hiéu cong
hudng ctia proton olefin 8 5,24 (t,J = 3,0 Hz, H-12),
hai nhém oxymethine 8 3,61 (ddd, J = 10,5/10,5/4,5
Hz, H-2) va 2,91 (d, J = 10,0 Hz, H-3), bdy nhém
methyl mii don nhon & ving ti trudng cao 8y 1,13-
0,78. Phé 13C-NMR két hop v6i phé HSQC cho thay
hgp chat 3 c¢6 30 carbon, bao gom mdt carbon car-
boxyl 8¢ 181,4 (C-28), hai carbon olefin 6 122,9 (C-
12), 144,7 (C-13), hai nhém oxymethine § 6¢ 84,1 va
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69,1; sdu carbon tu cip, ba nhém methine, chin nhém
methylene va bay nhém methyl. Proton ctia hai nhém
methyl H3-23 (8 0,99) va H3-24 (85 0,78) cho
tuong quan HMBC v6i carbon oxymethine 6 ¢ 84,1
(C-3) va carbon methine ¢ 55,1 (C-5) gitip dy dodn
C-3 mang nhém -OH. Tuong quan HMBC gitia pro-
ton oxymethine con lai (0y 3,61) v6i C-3 cling nhu
proton H-3 cho tuong quan véi carbon oxymethine &
8¢ 69,1 gitip du dodn C-2 mang nhém -~OH (Hinh 2).
Tt nhiing dii liéu NMR trén, hgp chit 3 dugc xac dinh
13 maslinic acid %,

Ph§ '"H-NMR ctia hop chit 4 cho tin hiéu cong hudng
ctia proton olefin 6 8y 5,23 (t, J = 3,5 Hz, H-12),
mot nhém oxymethine & 8y 3,14 (dd, J = 12,0/4,5
Hz, H-3), tin hiéu cia mdét phan td duong [pro-
ton anomer & 0y 4,38 (1H, d, J = 8,0 Hz, H-1"),
céc proton gin trén carbon mang oxygen ctia dudng
trong vung 3,20-3,80 ppm], mdt nhém methoxy &
Sy 3,77 (s) va tin hiéu cong hudng ctia 7 nhém
methyl miii don ¢ vung ti trudng cao 6y 1,16-0,81.
Ph8 '3C-NMR két hop véi ph HSQC cho théy hop
chéit 4 c6 37 carbon. Trong dé xudt hién tin hiéu
cong hudng ctia hai carbon carboxyl tai d¢ 181,9 (C-
28) va 8¢ 171,4 (C-6’), hai carbon olefin & 6 123,7
(C-12) va 145,2 (C-13), mot nhém methoxy tai d¢
51,7 (C-7’). Tin hiéu ctia mot phan ti dudng glu-
curonic acid [mot carbon anomer tai ¢ 107,0 (C-
1’), b6n carbon oxymethine trong vung 6¢ 73,2-77,5;
mot carbon carboxyl 8¢ 171,4 (C-6’)]. Nhiing di
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kién phd NMR trén gitup du dodn hgp chit 4 1a mét
saponin triterpenoid v6i phan aglycone la oleanoic
acid va mot phan ti duong glucuronic acid. Proton
anomer H-1" & 8y 4,38 cho tuong quan HMBC dén
carbon & d¢ 91,1 (C-3) va ngugc lai giup xdc dinh
phén t&t dudng gan vao aglycone qua C-3. Tuong
quan HMBC ti proton ctia nhém methoxy 0y 3,77
dén carbon & 6¢ 171,4 (C-6’) gitp xac dinh nhém -
OCHj3 gin ¢ C-6’ (Hinh 2). Két hgp vdi tai liéu tham
khao?!, hop chét 4 dugc dé nghi 1a 3-O-f-D-(6-
O-methyl)glucuronopyranosyloleanolic acid.

Phé NMR cuia hgp chét 5 cho thdy c6 nhiéu tuong
dong voi hop chit 4. Diém khac biét 13 trong
phé NMR ctia hgp chét 5 cé tin hiéu cong hudng
clia mot nhém ethoxy [0y 4,24; 6¢ 62,4 (-CHp-
, C-7) va 0y 1,29; O¢ 144 (-CHj3, C-8)] thay
vi nhdm methoxy nhu trong hgp chit 4. Tuong
quan HMBC ti hai proton oxymethylene véi C-
6 (0¢ 171,0) gitp xdc nhan nhém ethoxy gin &
C-6 (Hinh 2). Tu nhiing di liéu NMR trén,
hop chit 5 dugc dé nghi la 3-O-B-D-(6- O-
ethyl)glucuronopyranosyloleanolic acid.

Hop chdt 6 phén lap dugc & dang bot vo dinh hinh
mau trdng. Khéi phd phan gidi cao cho miii ion phan
tu gid tai m/z 793,4371 (phtt hgp vé6i cong thiic phan
tlt C43HggO14, v6i [M—CH3]~ = 793,4374). Phé 'H-
NMR ctia hgp chét 6 c6 nhiéu diém tuong dong véi
phé NMR ctia hgp chét 4 va 5, ngoai trit trong hgp
chat 6 c6 thém tin hiéu cdng hudng ctia mét phan
ttt dudng hexose [proton anomer thi hai 6 6y 4,14
(1H, d, J = 8,0 Hz, H-1"), carbon anomer thi¢ hai
& O¢ 103,1] giup du dodn hgp chit 6 cing la triter-
penoid saponin v6i phan aglycone la oleanolic acid,
phan dudng gém c6 hai phan ti dudng. Cac phd
COSY, HSQC va HMBC gitp xac dinh m¢t phan ti
duong la 6- O-methyl glucuronate va phan tu duong
Phan ti dudng thi hai
dugc xdc dinh la B-D-glucopyranose dya vao gid
tri hing s6 ghép cta H-1” (6y 4,14; d, ] = 8,0
Hz) va H-4” (8 3,02; dd, J = 9,5/9,0 Hz). Ph3
HMBC ctia hgp chit 6 cho thdy tuong quan cta pro-
ton anomer H-1" (8 4,38) dén carbon C-3, proton
anomer thit hai H-1” (65 4,14) dén carbon C-4’ (6¢
81,2) gitp xdc dinh phén t& duong thit nhéit gan vao

con lai 1a dudng hexose.

aglycone & C-3 va phan ti duong thd hai gan vao
phén ti dudng thd nhit 6 C-4’ (Hinh 2). Két hgp
v6i tai liéu tham khao?2, hop chit 6 duge xac dinh
14 3-O-B-D-glucopyranosyl-(1—4)-f-D-(6'- O-
methyl)glucuronopyranosyloleanolic acid.

KET LUAN

Tu cao chiét ethyl acetate ctia 14 ciy Bong gidy
(Bougainvillea spectabilis), bing cac ky thuat sic

ki, da phan lap dugc sdu hgp chit (1-6). Ciu
truc héa hoc ctia sdu hgp chit nay dugc xac
dinh 1a lupeol (1), (20S)-3 -acetoxylupan-29-oic
acid (2), 3-0-B-D-(6’-O-
methyl)glucuronopyranosyloleanolic acid (4), 3-O-
B-D-(6’-O-ethyl)glucuronopyranosyloleanolic acid
(5), va 3-O-B-D-glucopyranosyl-(1—4)-B-D-(6-
O-methyl)glucuronopyranosyloleanolic acid  (6).
Séu hop chit nay déu lan dau tién dugc phat hién co

maslinic acid (3),

trong chi Bougainvillea.

DANH MUC CAC TU VIET TAT

brs: mii don rong (broad singlet)

brd: mai doi rong (broad doublet)

COSY: Homonuclear COrrelation SpectroscopY
(Homonuclear COrrelation SpectroscopY)

d: mii d6i (doublet)

dd: mii d6i-doi (doublet of doublets)

ddd: muai d6i-doéi-doéi (doublet of doublet of doublets)
DEPT: Distortionless enhancement by polarization
transfer

HMBC: Heteronuclear multiple Bond correlation
HRESIMS: High resolution electrospray ionization
mass spectrometry

HSQC: Heteronuclear single quantum correlation

m: mii da (multiplet)

NMR: Nuclear magnetic resonance

q: mii bdn (quartet)

s: mii don (singlet)

t: mai ba (triple)

XUNG POT LO1 iCH

Nhom tac gia tuyén b6 khong c6 xung dot lgi ich.

DONG GOP CUA TAC GIA

Tac gia D6 Thi My Lién, Pham Bdo Quy, téng hop tai
liéu, chiét tach va phan lap cac hop chat. Tac gia Vo
Thi Nga, Nguyén Thi Anh Tuyét xdc dinh cdu truc, viét
ban thao va hoan thién ban thao. Tat ca cac gid da doc
va chdp nhén ban thdo cudi cung.

TAI LIEU THAM KHAO

1. Abarca-Vargas R, Petricevic VL. Bougainvillea Genus: A Re-
view on phytochemistry, pharmacology, and toxicology.
Evidence-Based Complementary and Alternative Medicine,
2018, 9070927, 1-17;Available from: https://doi.org/10.1155/
2018/9070927.

2. Ahmad Z, Khan SS, Wani AA, Khan F. Ethnomedicinal plants
used for different ailments by the tribals of district Raisen
(M.P). India. Journal of Medicinal Plants Research, 2013, 7, 298-
303;Available from: 10.5897/JMPR011.1669.

3. Canales M, Hernandez T, Caballero J, Romo de Vivar A, Avila
G, Duran A, Lira R. Informant consensus factor and antibac-
terial activity of the medicinal plants used by the people of
San Rafael Coxcatlan, Puebla, México. Journal of Ethnophar-
macology, 2005, 97, 429-439;Available from: https://doi.org/
10.1016/j.jep.2004.11.013.

2310


https://doi.org/10.1155/2018/9070927
https://doi.org/10.1155/2018/9070927
10.5897/JMPR011.1669
https://doi.org/10.1016/j.jep.2004.11.013
https://doi.org/10.1016/j.jep.2004.11.013

Tap chi Phdt trién Khoa hoc va Céng nghé - Khoa hoc Tu'nhién 2022, 6(3):2306-2313

Hinh 2: Mét s6 tuong quan COSY, HMBC chinh ctia céc hgp chét 3-6

. Purohit A, Sharma A. Antidiabetic efficacy of Bougainvillea

spectabilis bark extract in streptozotocin induced diabetic
rats. Journal of Cell and Tissue Research, 2006, 6 (1) 537-
540;Available from: https://doi.org/10.1016/S2221-1691(12)
60337-2.

. Bhat M, Kothiwale SK, Tirmale AR, Bhargava SY, Joshi BN.

Antidiabetic properties of Azardiracta indica and Bougainvil-
lea spectabilis: In vivo studies in murine diabetes model.,
Evid Based Complement Alternat Med., 2011, 561625;PMID:
19389871.  Available from: https://doi.org/10.1093/ecam/
nep033.

. Jawla S, Kumar Y, Khan MSY. Hypoglycemic activity of

Bougainvillea spectabilis stem bark in normal and alloxan-
induced diabetic rats, Asian Pacific Journal of Tropical
Biomedicine, 2012, $919-5923;Available from: https://doi:10.
1016/82221-1691(12)60337-2.

. Bhat M, Zinjarde SS, Bhargava SY, Kumar AR, Joshi BN. An-

tidiabetic Indian plants: A good source of potent amylase
inhibitors. Evid Based Complementary Alternat Med., 2011,
810207;Available from: https://doi.org/10.1093/ecam/nen040.

. Manivannan E, Kothai R, Arul B, Rajaram S. Anti-inflammatory

activity of Bougainvillea spectabilis Linn, Research Journal
of Pharmaceutical. Biological and Chemical Sciences, 2012,
3 (1), 642-646;Available from: https://www.rjpbcs.com/pdf/
2012-3(1)/78.pdf.

. Mandal G, Chatterjee C, Chatterjee M. Evaluation of anti-

inflammatory activity of methanolic extract of leaves of
Bougainvillea spectabilis in experimental animal models.
Pharmacognosy Research, 2015, 7 (1), 18-22;PMID: 25598630.
Available from: https://doi.org/10.4103/0974-8490.147194.

. Kumara SM, Sudipta KM, Lokesh P, Neeki AM, Rashmi W,

Bhaumik HS, Darshil HS, Vijay R, Kashyap SSN. Phytochemi-
cal screening and in vitro antimicrobial activity of Bougainvil-
lea spectabilis flower extracts. International Journal of Phy-
tomedicine, 2012, 4, 375-379;Available from: https://core.ac.
uk/download/pdf/233974639.pdf.

. Ahmed AH. Biologically active saponins from Bougainvil-

lea spectabilis growing in Egypt. Asian Journal of
Chemistry, 2009, 21 (7), 5510-5516;Available from:
https://asianjournalofchemistry.co.in/User/ViewFreeArticle.
aspx?ArticleID=21_7_78.

. Jawla S, Kumar Y, Khan MSY. Isolation of antidiabetic princi-

ple from Bougainvillea spectabilis Willd (Nyctaginaceae) stem

2311

18.

21.

bark, Tropical Journal of Pharmaceutical Research, 2013, 12
(5), 761-765;Available from: https://doi.org/10.4314/tjpr.v12i5.
15.

. Lien DTM., Aree T, Siripong P, Tuyen PNK, Phung NKP, Tip-

pyang S. Bougainvinones A-H, peltogynoids from the stem
bark of purple Bougainvillea spectabilis and their cytotoxic ac-
tivity. J. Nat. Pro., 2016, 79, 939-945;PMID: 26963142. Available
from: https://doi.org/10.1021/acs.jnatprod.5b00996.

. Lien DTM., Aree T, Siripong P, Nga VT, Tuyet NTA, Phung

NKP, Tip-pyang. Cytotoxic flavones from the stembark of
Bougainvillea spectabilis Will. Planta Medica, 2018, 84(02),
129-134;PMID: 28800661. Available from: https://doi.org/10.
1055/s-0043-118102.

. Tuyet T.A. Nguyen, Hai L. Nguyen, Tuyen N.K. Pham, Phung

K.P.Nguyen, Tuyet T.N. Huynh, Jirapast Sichaem, Lien T.M. Do.
Bougainvinones N-P, three new flavonoids from Bougainvillea
spectabilis, Fitoterapia 149 (2021) 104832;PMID: 33460723.
Available from: https://doi.org/10.1016/j.fitote.2021.104832.

.Y B.N.Tran, Van-Kieu N, Phuong T.K.N. Cytotoxic flavonoids

from the roots of Bougainvillea spectabilis. Phytochemistry
Letters, 2021, 42, 117-120;Available from: https://doi.org/10.
1016/j.phytol.2021.01.007.

. Jamal AK, Yaacob WA, Din LB. A chemical study on Phyllan-

thus reticulatus. Journal of Physical Science, 2008, 19, 45-
50;Available from: https://jps.usm.my/wp-content/uploads/
2014/11/Article-19-2-5.pdf.

Corbett RE; Cong ANT; Wilkins AL, Thomson RA. Lichens and
fungi. Part 17. The synthesis and absolute configuration at
C-20 of the (R)- and (S)- epimers of some 29-substituted lu-
pane derivatives and of some 30-norlupan-20-ol derivatives
and the crystal structure of (20R)-3f-acetoxylupan-29-ol. J.
Chem. Soc. Perkin Trans. | 1985, 2051-2056;Available from:
https://doi.org/10.1039/P19850002051.

. Chiang YM, Kuo YH (2001). New peroxy triterpenes from

the aerial roots of Ficus microcarpa. Journal of Natural Prod-
ucts, 64(4), 436-439;Available from: https://doi.org/10.1021/
np0004808.

. Van QTT, Vien LT, Hanh TTH, Huong PTT, Thanh NV, Cuong NX,

Nam NH, Minh CV. Triterpenoid derivatives from Barringto-
nia racemosa, Vietnam J. Chem., 2019, 57(1), 96-100;Available
from: https://doi.org/10.1002/vjch.201900006.

Melek FR, Miyase T, EI-Gindi, OD, Abdel-Khalik SM, Hag-


https://doi.org/10.1016/S2221-1691(12)60337-2
https://doi.org/10.1016/S2221-1691(12)60337-2
https://www.ncbi.nlm.nih.gov/pubmed/19389871
https://doi.org/10.1093/ecam/nep033
https://doi.org/10.1093/ecam/nep033
https://doi:10.1016/S2221-1691(12)60337-2
https://doi:10.1016/S2221-1691(12)60337-2
https://doi.org/10.1093/ecam/nen040
https://www.rjpbcs.com/pdf/2012-3(1)/78.pdf
https://www.rjpbcs.com/pdf/2012-3(1)/78.pdf
https://www.ncbi.nlm.nih.gov/pubmed/25598630
https://doi.org/10.4103/0974-8490.147194
https://core.ac.uk/download/pdf/233974639.pdf
https://core.ac.uk/download/pdf/233974639.pdf
https://asianjournalofchemistry.co.in/User/ViewFreeArticle.aspx?ArticleID=21_7_78
https://asianjournalofchemistry.co.in/User/ViewFreeArticle.aspx?ArticleID=21_7_78
https://doi.org/10.4314/tjpr.v12i5.15
https://doi.org/10.4314/tjpr.v12i5.15
https://www.ncbi.nlm.nih.gov/pubmed/26963142
https://doi.org/10.1021/acs.jnatprod.5b00996
https://www.ncbi.nlm.nih.gov/pubmed/28800661
https://doi.org/10.1055/s-0043-118102
https://doi.org/10.1055/s-0043-118102
https://www.ncbi.nlm.nih.gov/pubmed/33460723
https://doi.org/10.1016/j.fitote.2021.104832
https://doi.org/10.1016/j.phytol.2021.01.007
https://doi.org/10.1016/j.phytol.2021.01.007
https://jps.usm.my/wp-content/uploads/2014/11/Article-19-2-5.pdf
https://jps.usm.my/wp-content/uploads/2014/11/Article-19-2-5.pdf
https://doi.org/10.1039/P19850002051
https://doi.org/10.1021/np0004808
https://doi.org/10.1021/np0004808
https://doi.org/10.1002/vjch.201900006

Tap chi Phdt trién Khoa hoc va Céng nghé - Khoa hoc Tu'nhién 2022, 6(3):2306-2313

gag MY. Saponins from Fagonia mollis. Phytochemistry, ~ 22. Tuyet NTA, Suong NN, Phung NKP. Two novel oleanolic glyco-
1996, 42(5), 1405-1407;Available from: https://doi.org/10. sides from Polyscias balfouriana Bail (Araliaceae). Vietnam J.
1016/0031-9422(95)00087-9. Chem, 2008, 46(3), 379-384, 2008;.

2312


https://doi.org/10.1016/0031-9422(95)00087-9
https://doi.org/10.1016/0031-9422(95)00087-9

Science & Technology Development Journal - Natural Sciences 2022, 6(3):2306-2313
8 Open Access Full Text Article Research Article

Triterpenoids and triterpenoid saponins from leaves of
Bougainvillea spectabilis

Vo ThiNga', Do Thi My Lien2, Pham Bao Quy?, Nguyen Thi Anh Tuyet?"*

ABSTRACT
The genus Bougainvillea with about 18 species belonging to the family Nyctaginaceae is a
S widespread group throughout the world. Bougainvillea spectabilis was traditionally used in In-
Use your smartphone to scan this dian and Mexico for treatment hepatitis, cough, and diarrhea. Ethanolic and methanolic ex-
QR code and download this article tracts from leaves and stems of this plant showed anti-inflammatory activity. Some pharmaco-
logical studies have focused on antidiabetic activity of this species. Some extracts from leaves,
bark exhibited hypoglycemic, a-glucosidase, and amylase inhibitor activities. Phytochemical in-
vestigations have reported the isolation of flavonoids, triterpenoid saponins, and steroids. Leaves
of B. spectabilis were collected and extracted with ethanol at room temperature by maceration
method to obtain the ethanolic extract. By partitioning with —hexane, ethyl acetate succes-
sively yields —hexane and ethyl acetate extracts. Column chromatographies on normal phase
silica gel, reversed—phase RP-18, and Sephadex LH-20 were used to isolate compounds 1-6.
Their chemical structures were elucidated by HRESIMS, 1D, and 2D-NMR and compared with
those reported in the literature, including lupeol (1), (205)-3 —acetoxylupan-29-oic acid (2),
maslinic acid (3), 3-O-B-D—(6'-O-methyl)glucuronopyranosyloleanolic acid (4), 3-O-B-D-(6"-
O-ethyl)glucuronopyranosyloleanolic acid (5), and 3-O-B-D-glucopyranosyl—(1—4)-B-D—(6'-
O-methyl)glucuronopyranosyloleanolic acid (6). All these compounds were isolated for the first

"Faculty of Chemical and Food time from the genus Bougainvillea.
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	Chiết xuất và phân lập  hợp chất
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