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TONG HOP MOT SO DAN XUAT CUA
CYCLOART-23Z-ENE-3p-25-DIOL
VA HOAT TiNH SINH HOC CUA CHUNG

Dén Toa soan 10-01-2006

NGUYEN VAN TUYEN, NGUYEN VAN HUNG VA NGUYEN QUYET CHIEN
Vién Hoa hoc, Vién Khoa hoc va Cong Nghé Viét Nam

SUMMARY

Cycloart-23Z-ene-3 5-25-diol was isolated from the leaves of Aglaia gigantea by bioassay-
guided fractionation. This compound showed very good cytotoxicity against human hepatoma
(Hep-G2) and KB cells. In oder to investigate the relationship between biological activity and
structure of the derivatives of cycloart-23Z-ene-3-25-diol, we carried out synthesis of several
new derivatives and examined their biological activities.

- MO PAU

Chi Aglaia 1a chi 16n thuoc ho xoan
(Meliaceae). Da c6 rat nhi€éu nghién ctu phat
hién hoat tinh sinh hoc 1y thd cia mot s6 loai
Aglaia [1 - 9]. Cac chat phat hién c6 hoat tinh
sinh hoc trong chi nay cht yéu la 16p chét
rocaglamit. Trong coéng trinh truéc day [10], khi
nghién ciu hoat tinh sinh hoc cua cay Aglaia
gigantea moc & rung Quoc gia Cic Phuong,
ching t6i da tich dugc chit cycloart-23Z-ene-
3B-25-diol. Chat nay c6 hoat tinh tiéu diét t& bao
ung thu biéu mo6 ngudi (KB) va t€ bao ung thu
gan nguoi (Hep-2) rdt manh. Két qua nay
khuyén khich ching t6i tong hop mot s6 dan
chat méi cua né nham tim ki€m cdc chat ¢6 hoat
tinh sinh hoc va nghién citu méi tuong quan
gifta hoat tinh khang khuén, khdng ndm va ciu
tric cta cdc dan xudt nay. Trong bai bdo nay,
ching t6i thong béo vé viéc tong hop mot s6 din
xudt cua cycloart-23Z-ene-3p3-25-diol (2a-2d)
va hoat tinh khdng khuén, khang ndm cta céc
chét nay.

II - THUC NGHIEM

1. Thiét bi va nguyén liéu

Pho cong hudng tir proton (500 MHz) va
cacbon-13 (125 MHz) dugc do trén mdy cong
huéng tr hat nhan phan giai cao 500 MHz
(Bruker, CHLB Diic). Phé khéi lugng duoc do
trén may pho khoi MS 5989B (Hewlett Pakard,
My). Phé IR dugc do trén may quang phd hong
ngoai FTIR IMPACT 410 (CHLB biic).

2. Thir hoat tinh khang khu4n, khang nim

Céic phép thlr hoat tinh khiang khudn va
khang nam dugc tién hanh theo phuong phap
ciia Vanden Berghe and Vlietinck [11]. Cac
chiing vi sinh vat kiém dinh dugc sir dung goém:

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

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

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

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



Nam va vi khuén duoc duy tri trong moi
truong dinh dudng SDB (Sabouraud Dextrose
Broth) va TSB (Trypcase Soy Broth). Cic chung
kiém dinh duoc hoat héa truée khi tién hanh thi
nghiém trong moi trudng dinh dudng dich thé
24 gi® doi vé6i vi khuan va 48 gid d6i véi vi nam.
3. Tong hop chat 2a - 2d

3p-Acetoxy-cycloart-23Z-ene-25-0l (2a)

Hoén hgp phan tng gém cycloart-23Z-ene-
3B-25-diol (1) (100 mg, 0,2mmol), anhydrit
axetic (46,8 mg, 0,24 mmol), pyridin (15,82 mg,
0,2 mmol) va vai tinh thé clia xtc tdc dimetyl
aminopyridin trong 10 ml ctua diclorometan.
Hén hop nay duoc khudy va duy tri & 40°C trong
khoang 24 h. Sau khi két thdc, hén hgp phan
ting duoc xir Iy véi nude, chiét bang CH,CL,.
Dich chiét cia san phdm phan tng dugc riua
bing H,0, lam khan bing Na,SO,, sau d6 cat
loai dung moi, cho san pham tho. San phiam tho
dugc lam sach trén cot silica gel véi hé dung
moi l1a hexan/axeton (9/1) nhan dugc 98,3 mg
chat ran mau trang (chat 2a), hiéu suit 90%, dnc
96°C. 'H-NMR (500 MHz, CDCl,): & 0,34 (1H,
d, J = 4,5 Hz, H,-19); 0,57 (1H, d, J = 4,5 Hz,
H,-19); 0,84 (3H, s, CH;); 0,86 (3H, d, J = 6,5
Hz, CH;); 0,89 (6H, s, CH;); 0,96 (3H, s, CH,);
1,31 (6H, bs, 2x CH,); 2,04 (3H, s, CH;); 4,57
(1H, dd,J =11 va4,5 Hz, H-3); 5,59 (1H, d, J =
3,5 Hz, H-23); 5,60 (1H, d, J = 3,5 Hz, H-24).
"C NMR (125 MHz, CDCly): § 15,1 (C-30);
18,0 (C-18); 18,2 (C-21); 19,2 (C-28); 20,1 (C-
9); 20,9 (C-6); 21,3 (C-28); 25,4 (C-29); 25,7
(C-7); 25,9 (C-10); 26,4 (C-11); 26,7 (C-2); 28,0
(C-16); 29,7 (C-27); 29,8 (C-26); 29,9 (C-19);
31,6 (C-1); 32,7 (C-12); 35,5 (C-15); 36,4 (C-
20); 39 (C-22); 39,4 (C-4); 45,3 (C-13); 47,1 (C-
5); 47,7 (C-8); 48,8 (C-14); 51,0 (C-17); 70,7
(C-25); 80,6 (C-3); 125,6 (C-23); 139,3 (C-24);
170,9 (C-1¢).
3p-Isobutyryloxy-cycloart-23Z-ene-25-ol (2b)

Chat 2b dugc téng hop theo quy trinh tong
hop chat 2a va dung anhydrit isobutyric, nhan
duoc chat chat rin mau tring (chit 2b),
dnc116°C, hiéu suit 94%. 'H-NMR (500 MHz,
CDCly): 6 0,35 (1H, d, J = 4 Hz, H,-19); 0,57
(1H, d, J = 4 Hz, H, -19); 0,84 (3H, s, CH;);
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0,86 (3H, d, J = 6,5 Hz, CH,); 0,89 (3H, s, CH,);
0,90 (3H, s, CH,); 0,97 (3H, s, CH,); 1,17 (3H,
dd, J = 7 Hz, CH,); 1,18 (3H, dd, J = 7 Hz,
CH,); 1,31 (6H, bs, 2xCH,); 2,57 (1H, q, J = 7
Hz, H - 26); 4,55 (1H, dd, J = 11 va 4,5 Hz, H-
3); 5,59 (1H, d, J = 3,5 Hz, H - 23); 5,60 (1H, d,
J = 3,5 Hz, H-24). *C-NMR (125 MHz, CDCL,):
§ 15,2 (C-30); 18,2 (C-18); 18,84 (C-21); 18,9
(C-48): 19,2 (C-3¢); 19,28 (C-28): 20,1 (C-9);
20,9 (C-6); 25,4 (C-29); 25,8 (C-7); 26 (C-10);
26,4 (C-11); 26,7 (C-2); 28,0 (C-16); 29,8 (C-
27); 29,9 (C-26); 29,99 (C-19); 31,6 (C-1); 32,7
(C-12); 34,49 (C-28); 35,5 (C-15); 36,4 (C-20);
39 (C-22); 39,6 (C-4); 45,3 (C-13); 47,1 (C-5);
47,8 (C-8); 48,8 (C-14); 52,0 (C-17); 70,7 (C-
25); 80,1 (C-3); 125,6 (C-23); 139,3 (C-24);
176,8 (C-18).

3B-Benzoyloxy-cycloart-23Z-ene-25-0l (2c)

Chat 2¢ dugc téng hgp theo quy trinh téng
hop chat 2a va dung anhydrit benzoic, nhan
duoc chat chat ran mau trang (chat 2c¢), dnc
86°C, hiéu suit 92%. 'H-NMR (500 MHz,
CDCl,): 6 0,37 (1H, d, J = 4,0 Hz, H,-19); 0,62
(1H, d, J = 4,0 Hz, H,-19); 0,87 (3H, d, J = 6,5
Hz, CH;); 0,91 (3H, s, CH;); 0,93 (3H, s, CH;);
0,99 (3H, s, CH;); 1,05 (3H, s, CH;); 1,31 (3H,
s, CH;); 1,32 (3H, s, CH;); 4,8 (1H, dd, J =11
va 4 Hz, H-3); 5,60 (1H, d, J = 3,5 Hz, H-23);
5,61 (1H, d, J = 3,5 Hz, H-24); 7,42-7,48 (2H,
m, 2x =CH); 7,53 - 7,56 (1H, m, =CH); 7,04-
7,06 (2H, m, 2x=CH). "C-NMR (125 MHz,
CDCl,): & 15,4 (C-30); 18,0 (C-18); 18,3 (C-21);
19,2 (C-28); 20,2 (C-9); 20,9 (C-6); 25,5 (C-29);
25,8 (C-7); 26 (C-10); 26,5 (C-11); 26,8 (C-2);
28,0 (C-16); 29,8(C-27); 29,8 (C-26); 29,9 (C-
19); 31,6 (C-1); 32,7 (C-12); 35,5 (C-15); 36,4
(C-20); 39 (C-22); 39,8 (C-4); 45,3 (C-13); 47,2
(C-5); 47,8 (C-8); 48,8 (C-14); 52,0 (C-17); 70,7
(C-25); 81,3 (C-3); 125,6 (C-23); 128,3 (=CH va
—CH): 129,5 (2x=CH): 131 (C=CH); 132.6
(C=CH); 139,3 (C-24); 166,3 (C-18&).

3B-Cinamoyloxy-cycloart-23Z-ene-25-ol (2d)
Hén hop phan dng gém cycloart-23Z-ene-
3B-25-diol (1) (10 mg, 0,02 mmol), cinamoyl

clorua (5 mg, 0,025 mmol), (1,58 mg, 0,02
mmol) va vai tinh thé cla xdc tic dimetyl



aminopyridin trong 10 ml diclorometan. Hon
nay dugc khudy va duy tri & 40°C trong khoang
24 h. Sau khi két thdc, hon hgp phan ting dugc
xtr Iy v6i nude va chiét bang CH,Cl,. Dich chiét
cta san phdm dugc rira bang H,O, lam khan
bing Na,SO,, sau do cat loai dung moi, cho san
phdm tho. San pham tho dugc 1am sach trén cot
silica gel v6i hé dung moi la hexan/axeton
(80/15) nhan duoc 12 mg chat mau tring (chat
2d), dnc 127°C, hiéu suit 90%. 'H-NMR (500
MHz, CDCly): & 0,37 (1H, d, J = 4,1 Hz, H, -
19); 0,61 (1H, d, J = 4,1 Hz, H,-19); 0,81 (3H,
d,J =6,5 Hz, CH;); 0,89 (3H, s, CH;); 0,90 (3H,
s, CH;); 0,97 (3H, s, CH,); 0,98 (3H, s, CH,);
1,30 (3H, s, CH,); 1,31 (3H, s, CH,); 4,72 (1H,
dd, J = 11,2 va 4,7 Hz, H-3); 5,61 (1H, d, J =
3,5 Hz, H - 23); 5,62 (1H, d, J = 3,5 Hz, H-24);
6,4 (1H, d, J = 16, H-2¢); 7,35 - 7,41 3H, m, 3
x =CH); 7,51 - 7,55 (2H, m, 2x =CH); 7,68 (1H,
d, J = 16 Hz, H-3¢). "C-NMR (125 MHz,

CDCly): & 15,3 (C-30); 18,0 (C-18); 18,3 (C-
21); 19,2 (C-28); 20,1 (C-9); 20,9 (C-6); 25.5
(C-29); 25,8 (C-7); 26 (C-10); 26,5 (C-11); 26,9
(C-2); 28,0 (C-16); 29,7(C-27); 29,9 (C-26);
30,0 (C-19); 31,6 (C-1); 32,7 (C-12); 35,5 (C-
15); 36,4 (C-20); 39 (C-22); 39,7 (C-4); 45,3 (C-
13); 47,2 (C-5); 47,8 (C-8); 48,8 (C-14); 52,0
(C- 17); 70,7 (C-25); 80,8 (C-3); 118,9 (C-2¢);
125,6 (C-23); 128 (2x=CH); 128,8 (2x=CH);
130,1 (=CH); 134,6 (=CH); 139,3 (C-24); 144,2
(=CH); 166,8 (C-1&).

11 - KET QUA VA THAO LUAN

Cau trdc cua chét cycloart-23Z-ene-33-25-
diol c6é hai nhém hydroxyl, trong d6 nhém
hydroxyl bac hai c6 thé phan ting v6i anhidrit
hoic clorua clia cic axit dé tao thanh céc dan
xudt cua cycloart-23Z-ene-33-25-diol. Cac dan
xuat (2a-2d) dugc tong hop theo so do 1 va 2.

CH2C|2, Py
DMAP, 50°C
24h
2
1
2a) R =CHj, (90%)
2b) R = CgHs (94%)
2¢) R=(CHg),CH (92%)
So do 1
o}
Cl
CHzclz, Py o
o
DMAP, 50°C
24h, 90%
1
2d
So do 2



Nhu da chi ra trong so d6 1, cycloart-23Z-
ene-3B-25-diol (1) tic dung vGi anhydrit cta
cdc axit trong dung moi diclorometan, c6 mat
pyridin va xidc tic 4-dimetyl aminopyridin, &
nhiét do khoang 50°C trong khoang 24 h, cho
cac chat 2a, 2b va 2¢ véi hiéu suat tuong tng la
90, 94 va 92%.

Chat 2d duoc téng hop theo so d6 2. Cho
chat 1 phan tng vé6i cinamoyl clorua trong moi
truong pyridin va xuc tic la 4-dimetyl
aminopyridin, ¢ nhiét do 50°C trong khoang 24

h, thu dugc chat 2d véi hi¢u suat 90%.

Cac chit 2a - 2d dugc tht hoat tinh khang
vi sinh vat kiém dinh. Két qua thir hoat tinh ctia
céc chat nay duoc trinh bay & bang 1. Cu thé 1,
chit 2a c6 hoat tinh khang cac dong E. coli, B.
subtillis, S. aureus, C. albicans va S. cerevisiae.
Chat 2b c6 hoat tinh khang cac dong B. subtillis,
A. niger, C. albicans va S. cerevisiae. Chit 2¢
¢6 hoat tinh khdng cac dong F. oxysporum va S.
cerevisiae. Chat 2d c6 hoat tinh khang cac dong
A. niger va S. cerevisiae.

Table 1: Kha nang khang vi sinh vat ctia cac dan chét 2a - 2b

NG Chat Antimicrobial activity MIC, pg/ml
Ec Pa Bs Sa An Fo Ca Sc
1 2a 50 ) 50 50 ) ) 50 50
2 2b ) ) 50 ) 50 -) 50 50
3 2c ) ©) 200 ) ) 50 ) 50
4 2d ) ) ) ) 50 ) ) 50

Tém lai, ching t6i da téng hop dugc din
xudt 2a-2d cua cycloart-23Z-ene-33-25-diol (1)
v6i hiéu suat cao. Cac chit nay da dugc nghién
ctu kha nang khang céc vi sinh vat kiém dinh .
Két qua cho thdy, ca bon chit nay déu c6 hoat
tinh khang mot s6 dong vi sinh vat nghién ctu.

Loi cam on: Cdc tdc gid chdn thanh cdm on sy
tai tro cia IFS (the International Foundation
for Sciences) Stockholm, Sweden, Grant F/2768-
3, Té chitc cdm pho bién vi khi OPCW
(Organization for the Prohibition of Chemical
Weapons), va dé tai nghién ciiu co ban.
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