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VA NGHIEN CUU HOAT TiNH KHANG VI SINH VAT KIEM DINH
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VA NGUYEN bUC VINH
Vién Héa hoc, Vién Khoa hoc va Cong Nghé Viét Nam

SUMMARY

The lupane triterpencid lupeol is found in a variety of plants. lts biclogical activities have

attracted a great deal of interests. A

mumber of studies on

the antiinflammatory,

antimycobacterial, antimalarial and anticancer activities of this compound and its derivatives
have been reported. Based on our knowledge, there have not been any reports on the
antimicrobial activity of lupeol and its derivatives. In order to investigate the relationship
between the chemical structure and antimicrobial activities, several derivatives of lupeol, such as
tupeol acetate, lupeol isobutyrate, lupeol benzoate and lupeol cinnamate were synthesized, and
the antibacterial and antifungal effects of these derivatives were examined. It was found that
these derivatives possessed only weak antimicrobial activities, and that the above acylation of the
OH group at C-3 did not lead to an improvement of the antibacterial and anti-fungal activities.

- MG PAU

Hop chat lupan triterpenoit lupeol la hop
chat ty nhién cé hoat tinh sinh hoc 1y thui va
duge tim thdy trong rat nhiéu loai thuc vat khdc
nhau. Hoat tinh chéng viém cta 16p chat nay da
duge phdt hién va di thong bdo trong mot s6
cong trinh [1 - 3]. Gan day, lupeol duge phat
hién ¢6 cdc hoat tinh han ché tdc dong gay ung
thir clia virdt Epstein-Barr [4] va ng#in ngita tién
trinh phdt (rién ung thu nhi cdc kha nang chéng
oxyhod, chong phan bao, chéng sinh mach va
xlc tién qua trinh apoptosis clia t€ bao [5].
Lupeol con duge phat hién c6 hoat tinh giy doc
trén mot 56 dong t& bao ung thu nhu Hep-G2, A-
431 {6], B-16 [7] va hoat tinh chéng ki sinh
triing sOt rét Plasmodium falciparum [8]. Tuy
nhién, hoat tinh sinh hoc cia lupeol va cdc din
chat cia né phuy thudc rit nhiéu vao ban chat
cla cdc nhom thé & cacbon C-3. Takahashi va
cong su khi nghién cifu hoat tinh gay doc t€ bao

cia lupeol, lupeol axetat va lupeon trén dong t€
bao melanin clta chugt B-16 (mouse melanoma
cell) [7] da phat hién cac nhém thé & vi i C-3
clia lupeol cé vai tro rt quan trong. Hoat tinh
gay doc & bao tang lén rat nhiéu khi nhém
hydroxy & C-3 dugc chuyén héa thanh nhém
keton. Lupeol va lupeol axetat dugc phat hién c6
hoat tinh chdng lao gay ra bdi ching
Mycobacterium tuberculosis [9] va hoat tinh
ciing phu thuée nhiéu vio ban chat cta nhém
th€ & C-3 cha lupeol. Cdc hop chét lupeon va
lupeol axetat ¢é hoat tinh khdng lao cao hon
nhiéu so v&i lupeol. Tuy nhién, Mitaine-Offer
lai phat hién lupeol ¢é hoat tinh ¢ ch& human
leucocyte elastase cao gdp 6 ldn so vdi lupeol
axetat [2]. Ngoai ra, hoat tinh chéng viém cua
cdc din chét lupeol, lupeol linoleat va lupeol
palmiat thé hién qua kha nang (tc ch€ eucaryote
protein kinases ciing rat khic nhau [1].

V& hoat tinh khdng vi sinh vat kiém dinh
clia lupeol va cdc din chat cla né chua thay dé
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cap trong tai lieu. Nhim (im kiém cdc chét ¢é
hoat tinh khdng vi sinh vat kiém dinh va nghién
ciiu moi trong quan gidta hoat tinh va cdu tric
chia cac din xudt nay, ching t6i da téng hop mot
s0 dan xudt cta lupeol (2a-2d) va thir hoat tinh
khang khuin, khdng ndm cla cdc chit nay.

11 - THUC NGHIEM

1. Thiét bi va nguyén liéu

Phé cong hudng ti proton (500 MHz) va
cachon-13 (125 MHz) dugc do rén may cdng
hudng tir hat nhin phan giai caoc 500 MHz
{Bruker, CHLB Diic). Pho khéi lugng duge do
tréen mdy phé khoi MS 5989B (Hewlett Pakard,
M3). Phé IR dugc do trén mdy quang phd héng
ngoai FTIR IMPACT 410 (CHLB bnic).

2. Thir hoat tinh khiang khuin, khang nim

Céc phép thit hoat tinh khdng khuin va
khdng nim dugc tién hanh theo phuong phdp
cia Vanden Berghe and Vlietinck [10]. Cic
ching vi sinh vat kiém dinh duoc sir dung gém:

Vi khuidn gram (-): Escherichia coli (Ec},
Pseudomonas aeruginosa (Pa}.

Vi khuén gram (+): Staphylococcus aureus
{Sa), Bacillus subtilis (Bs).

Nam moc: Aspergillus niger (An), Fusarium
oxysporum (Fo).

Nam men: Saccharomyces cerevisiae (Sc),
Candida altbicans (Ca).

Nam va vi khuan dugc duy tri trong méi
truong dinh dudng SDB (Sabouraud Dextrose
Broth) va TSB (Trypcase Soy Broth). Céc chiing
kiém dinh duoc hoat héa truge khi ti€n hanh thi
nghiém trong moéi trudng dinh dudng dich thé

24 gitr d6i véi vi Khudn va 48 gid d6i voi vi nam.

3. Tong hop chit 2a-2d

Lupeot (1) dugc chiét tich tr ciy
Xerospermum laevigatum Radlk. (Sapindaceae)
cua Viet Nam [11], 1a tinh thé mau tring, dnc
188 - 189°C. IR (KBr) v,.. 3335 (OH); 1642
(C=C). 'H-NMR (500 MHz, CDCl,): & 4,86
(1H, s, H-29a); 4,56 (1H, s, H-29b); 3,18 (1H,
dd, J = 11,3 Hz; 4,9 Hz, H-3); 2,37 (1H, sextet,
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H-19); 1,68 (3H, s, H-30); 1,03 (3H, s, H-26);
0,96 (3H, s, H-23); 094 (3H, s, H-27); 0,83
(3H, s, H-25); 0,79 (3H, s, H-28); 0,76 (3H, s,
1-24), "C-NMR (125 MHz, CDCL,): & 150,89
(C-20); 109,33 (C-29); 78,96 (C-3); 55,3 (C-5);
50,43 (C-9); 48,3 (C-18); 47,96 (C-19); 42.98
(C-17); 42,82 (C-14); 40,82 (C-8); 39,99 (C-22);
38,84 (C-4); 38,71 (C-1); 38,05 (C-13); 37,16
(C-10); 35,58 (C-16); 34,29 (C-7); 29,84 (C-21);
27,99 (C-23); 27,44 (C-2); 27,4 (C-15); 25,14
(C-12); 20,93 (C-11); 19,31 (C-30); 18,31 (C-6);
17,99 (C-28); 16,11 (C-25); 15,97 (C-26); 15,37
(C-24); 14,54 (C-27). MS, miz (%): 426 (M’
10).

Lupeol axetat (2a): Hén hop phan tng gém
lupeol (1) (55 mg, 0,13 mmeol), anhidrit axetic
(15 mg, 0,14 mmol), pyridin (16 mg, 0,2 mmol)
va vai tinh thé clia xdc tac dimetyl aminopyridin
trong 10 ml cta diclorometan. Hén hgp nay
dugc khudy va duy tri & 50°C trong khoang 24 h.
Sau khi két thic, hén hop phan g duoce xir 1y
vdi nudc, chiét bang CH,Cl,. Dich chiét clia san
phdm phan ng duge rira bang H,0, 1am khan
bang Na,S0,, sau d6 cat loai dung moi, cho san
pham tho. San phim tho dugc 1am sach trén cot
silica gel v6i hé dung moéi 3 hexan/axeton
(85/15) nhan dugc 15,6 mg chit rAn mau trang
{chdl 2a), dnc 210°C, higu sudt 92%.

'"H-NMR (500 MHz, CDCl,): 6 4,68 (1H, s,
H-29a; 4,57 (1H, s, H-29b; 4,46 (1H, dd, J =
11,3 Hz; 4,9 Hz, H-3); 2,38 (1H, sextet, H-19);
2,03 (3H, s, CH;); 1,68 (3H, s, H-30); 1,03 (3H,
s, H-26); 0,93 (3H, s, H-23); 0,87 (3H, s, H-27);
0,86 (3H, s, H-25); 0,84 (3H, s, H-28); 0,79
(3H, s, H-24). "C NMR (125 MHz, CDCL,): &
171,02 (C=0); 150,98 (C-20); 109,35 (C-29);
81,00 (C-3); 55,4 (C-5), 50,37 (C-9), 48,32 (C-
18); 48,02 (C-19), 43,01 (C-17); 42,82 (C-14);
40,88 (C-8); 40,01 (C-22); 3841 (C-4); 38,07
(C-1); 37,82 (C-13); 37,11 (C-10); 35,59 (C-16);
34,24 (C-7); 29,86 (C-21); 27,96 (C-23); 27,45
(C-2); 25,13 (C-15); 23,73 (C-2’); 21,32 (C-12;
20,96 (C-11); 19,30 (C-30); 18,22 (C -6); 18,01
(C-28); 16,05 (C-25) 16,19 (C-26); 15,99 (C-
24); 14,52 (C-27).

Lupeol isobutyrat (2b): Chat 2b dugc t6ng
hop theo quy trinh téng hop chét 2a va ding
anhydrit isobutyric, nhan dugc chdt chét rin



mau trang (chdt 2b), dne 223 - 224°C, hiéu sudt
95%. "H-NMR (500 MHz, CDCl,): 3 4,68 (1H,
s, H-29a); 4,56 (1H, s, H-29b); 4,46 (1H, dd, J =
11,3 Hz; 4,9 Hz, H-3); 2,53 (1H. dt, J = 6,5 Hz;
13,5Hz, H-2"); 2,37 (1H, sextet, H-19); 1,68
(3H, s, H-30); 1,16 (6H, t, J = 7 Hz, H3’,4");
1,03 (3H, s, H-26), 0,96 (3H, s, H-23); 0,94
(3H, s, H-27); 0,83 (3H, s, H-25); 0,79 (34, s,
H-28); 0,76 (3H, s, H-24). "C-NMR (125 MHz,
CDCL,): & 176,85 (C=0); 150,98 (C-20); 109,36
(C-29); 80,41 (C-3); 55,3 (C-5); 50,37 (C-9);
48,32 (C-18); 48,03 (C-19); 43,01 (C-17); 42,86
(C-14); 40,88 (C-8); 40,02 (C-22); 38,37 (C-4);
38,08 (C-1); 37,97 (C-13); 37,13 (C-10); 35,6
(C-16); 34,48(C-2"); 34,24(C-7); 29,86 (C-21),
27,95 (C-23); 27,46 (C-15); 25,14 (C-12); 23,68
(C-2); 20,97 (C-11); 19,31 (C-30); 19,21 (C-3');
18,95 (C-4°); 18,21 (C-6); 18,02 (C-28); 16,57
(C-25); 16,17 (C-26); 16,0 (C-24); 14,55 (C-27).

Lupeol benzoat (2¢): Chit 2¢ dugc tdng
hop theo quy trinh tdng hop chat 2a va ding
anhidrit benzoic, nhian dugc chit chit rin mau
trang (chat 2¢), dnc 260°C, hiéu sudt 93%. 'H-
NMR (500 MHz, CDCL): 6 8,03 2H, 1,/ =7.5
Hz, H-3", H-7"); 7,54 (1H, t, J = 7,5 Hz, H-5");
743 (21, t, J = 7,5 Hz, H-6", H-4"); 4,72 (1H,
dd, f = 11,3 Hz; 4,9 Hz, H-3}; 4,69 (1H. d, J =
2,2 Hz, H-30a); 4,56 (1H, d, / = 2,2 Hz, H-30b);
2,39 (1H, sextet, H-19); 1,69 (3H, s, H-29); 1,05
(3H, s, H-26); 0,99 (3H, s, H-24); 0,95 (3H, s,
H-27); 0,93 (3H, s, H-25); 0,91 (3H, s, H-28);
0,8 (3H, s, H-23). "C-NMR (125 MHz, CDCL,):
o 166,3 (C=0); 150,9 (C-20); 132,6 (=CH);
131,04 (CH); 129,5 (2x =CH); 128,3 (2x =CH);
109,33 (C-29); 81,6 (C-3); 55,4 (C-5); 30,3 (C-
9); 48,3 (C-18); 48 (C-19); 43,01 (C-17); 42,87
(C-14); 40,9 (C-8); 40,01 (C-22); 38,42 (C-4);
38,22 (C-1); 38,08 (C-13); 37,16 (C-10); 35.59
(C-16); 34,24 (C-7); 29,86 (C-21); 28,13 (C-23);
2747 (C-2); 25,13 (C-15); 23,78 (C-12); 20,99
(C-11); 19,31 (C-30); 18,25 (C-6); 18,02 (C-28);
16,8 (C-25);, 16,2 (C-26);, 16,01 (C-24); 14,56
(C-27).

Lupeol xinamat (2d): Hén hop phan dng
gém lupeol (1) (55 mg, 0,13 mmol), xinamoyl
clorua (28 mg, 0,14 mmol), pyridin (16 mg, 0,2
mmol) vd vai tinh thé cia xdc tdc dimetyl
aminopyridin trong 10 ml diclorometan. Hén

nay dugc khudy va duy trl & 50°C trong khoang
24 h. Sau khi két thic, hén hgp phan ng dugc
XU ly véi nuée va chiét bang CH,CL,. Dich chiét
clia san phdm duge rira bang H,0, 13m khan
bing Na,SO,, sau d6 cét loai dung méi, cho sin
phdm tho. San phdm thé dugc 1am sach trén cot
silica gel v6i hé dung moi 1a hexan/axeton
(85/15) nhéan dugc 12 mg chit mau trang (chat
2d), dnc 215°C, hiéu suat 91%. 'H-NMR (500
MHz, CDCl,): & 7,67 (1H, 4, J = 16 Hz, H-4*);
7,52 (2H, m, H-6",8"); 7,38 (3H, t, ] = 8§ Hz, H-
57,9, 6,45 (1Hd, J = 16Hz, H3"): 4,69
(1H,s, H-2%9a); 4,61 (1H, dd, J = 11,3 Hz; 4,9
Hz, H-3); 4,57 (1H, s, H-29b); 2,39 (1H, sextet,
H-19); 1,69 (3H, s, H-30); 1,05 (3H, s, H-26);
0,99 (3H, s, H-23); 0,95 (3H, s, H-27); 0,93
(3H, s, H-25); 0,91 (3H, s, H-28); 0,8 (3H, s, H-
24). “C-NMR (125 MHz, CDCL): & 166.8
(C=0); 150,9 (C-20); 14424 (C-3"); 1346
(=CH); 130,12 (=CH); 128,8 (2x =CH); 128,04
(2x =CH); 118,9 (C-2"); 109,36 (C-29); 81,0 (C-
3), 55,45 (C-5); 50,39 (C-9); 4832 (C-18);
48,03 (C-19); 43,02 (C-17); 42,87 (C-14); 40,9
(C-8); 40,02 (C-22); 38,45 (C-4); 38,08 (C-1);
37,14 (C-13); 35,06 (C-10); 34,26 (C-16); 29,87
(C-21); 28,03 (C-24); 27,47 (C-2); 25,14 (C-15);
23,84 (C-12); 20,99 (C-11); 19,31 (C-30); 18,25
(C-6); 18,02 (C-28); 16,68 (C-25); 16,2 (C-26);
16,01 (C-24); 14,56 (C-27).

111 - KET QUA VA THAO LUAN

Chidng t6i di téng hop cdc din chat 2a-2d
cia lupeol cé cdu triic phong phd hon so vdi cic
cong bd trude day nhim tim hiéu vai trd cla céc
nhém thé d6 dén hoat tinh khing khudn va
khang nam. Qud trinh téng hop nay dugc mo ta
trong sodé 1 va 2.

Tir so dé 1 cho thdy, lupeol (1) tic dung vdi
anhidrit clla cdc axit trong dung moi
diclorometan, ¢6 mat pyridin va 4-dimetyl
aminopyridin, & nhi¢t do khoang 50°C trong
khodng 24 h, cho cdc chat 2a, 2b va 2¢ véi hiéu
sudt twong dng 1a 92, 95 va 93%,

Chit 2d duge téng hop theo so dé 2. Cho
chdt 1 phan dng vdi xinamoyl clorua trong moi
trudng pyridin vd xic tiac 132 dimetyl
aminopyridin, & nhiét d 50°C trong khoang 24
h, nhén dugc chit 2d vdi hiéu suat 91%.
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DMAP
Sodo I 2a: R = Axetyl
2b: R = tsobutyryl
2c: R = Benzoyl
Py
DMAP
2d: R = Cinnamoy|
Sodo2

Cac chat 1 vd 2a-2d duge thir hoat tinh
khéng cdc chiing vi sinh vat kiém dinh. Két qua
thir hoat tinh cho thdy tat ca cic chdt néi trén
déu c6 hoat tinh khdng khuén, khang ndm yéu.
O néng do chat nghién ciu 1a 128 pg/ml thi
khong thdy ¢6 kha niang khang cdc ching vi
sinh vat nghién citu.

Tém lai, chiing t6i di téng hop duge dan
xuat 2a-2d cta lupeol (1) véi hiéu sudt cao. Cic
chat nay di dugc nghién ctu kha ning khang
céc vi sinh vat kiém dinh. K&t qua cho thdy, tét
ca cdc chdt nay déu c6 hoat tinh khdng mot s6
chiing vi sinh vat nghién citu yéu.

Loi cam on: Cde tdc gid chdn thanh cdm on si
tai tro cia IFS (the International Foundation
for Sciences) Stockholm, Sweden, Grant F/2766-
3, Té chitc cdm phé bién vi khi OPCW
(Organization for the Prohibition of Chemical
Weapons), va dé 1ai nghién ciiu co bdn.
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