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NGHIEN CU’U TONG HOP VA KHAO SAT HOAT TiNH BOC
TE BAO CUA GONIOTRIOL, DIMER- GONIOTRIOL, HOWIINOL A
VA CAC TIEN CHAT CUA CHUNG

NGUYEN THI HONG HANH, DOAN THI MAI HWONG, PHAM VAN CUONG,
BA THI CHAM, NGUYEN VAN HUNG

1. MO PAU

Styryl-lactone 12 mot trong 3 16p chét chinh c¢6 trong chi Goniothalamus ho na
(Annonaceae) [1 - 5], trong d6 howiinol A (12) va gon10tr101 (13) la hai hop chét ¢6 hoat tinh
chéng ung thu [6 - 8]. Trude day, ching t6i da cong b6 quy trinh téng hop howiinol A va cic
hop chat trung gian quan trong trén tap chi khoa hoc va hoi nghi khoa hoc chuyén nganh [9, 10,
11]. Trong bai bdo nay, ching tdi trinh bay phuong phap tong hop chat goniotriol (13) va dimer-
goniotriol (14) ddng thdi cong bd két qua nghién ctru hoat tinh gy doc té bao cua howiinol A
(12), goniotriol (13), dimer-goniotriol (14) va 1 s6 tién chat thudc 16p chét styryl lacton (8, 10,
11) ddi v6i 4 dong té bao ung thu 12 ung thu biéu md KB, ung thu gan HepG,, ung thu vii MCF;,
ung thu phdi LU-1.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Thiét bi, hoa chét

~ Phd NMR dugc ghi trén mdy Bruker Avance 500 MHz v6i TMS 1am chat chuan ndi. Pho
khoi lugng dugce do trén mdy MS 5989B Engine (Hewlet Packard) va mdy sac ki 1ong ghép khoi
ph6 v6i dau do MSD (LC/MSD Agilert series 1100), st dung mode ESI va dau do DAD. Hod
chat dung cho tong hop hitu co dugc mua cua hang Merck va Aldrich.

2.2. Téng hop
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Phuong phép tong hop howiinol A (12) va cdc tién chat 8, 10,11 da duoc ching t6i trinh
bay trong cong trinh cong bo trude [11].

Goniotriol 13

Cho 10 ml dung dich axit axetic 80% vao trong binh ciu c¢6 chira 100 mg alcol 10, roi
khuéy hdn hop phan ting & 80 — 90°C trong 4 gid. Sau khi quay cét chan khong dudi ap suat
giam thu dugc 110 mg cidn chét. Can chit dugc tinh ché trén cot silica gel voi hé dung moi
CH,Cl,/MeOH gradient thu dwoc 80 mg hop chat goniotriol tinh khiét. Hiéu suit ciia phan tmng
dat 93%.

Chat rian mau tring (CH,Cl,/MeOH) d.n.c. 177-178°C; ESI-MS: m/z 251 [M+H]* 'H-
NMR (CD;0D, 500 MHz): 4,10 (1H, dd, J=7,9; 3,8 Hz, H-6); 4,36 (1H, dd, J=5,7; 3,0 Hz, H-4);
4,52 (1H, dd, J=3,8; 3,7 Hz, H-5), 4,67 (1H, d, J=7.9 Hz, H-7), 6,10 (1H, d, ]=9,7 Hz, H-2); 6,94
(1H, dd, J=9,7; 5,8 Hz, H-3), 7,20-7,41 (5H, m, C¢Hs).

Dimer 14

Nho 5 giot BF;.0Et; vao binh clu ¢6 chira 50 mg alcol 10 va 3 ml CH,Cl, khan. Hon hop
phan tng dwoc khudy trong 48 gid ¢ nhiét d6 phong. Két thic phan tng, thém 10 ml dung dich
NaHCO; va chiét 3 1an véi CH,Cl,. Pha hiru co dugc rira mot 1an bang dung dich NaCl va lam
khan bang MgSO,. Sau khi quay khd dung méi dudi dp sudt thap, can thd dugc tinh ché qua cot
silica gel véi hé dung moi CH,Cl/MeOH gradient cho 20 mg chat rin mau tring dimer-
goniotriol (14) . Hiéu suét ctia phan tng 12 20%.

ESI-MS: m/z; 483 [M+H]* '"H-NMR (CD;0D, 500 MHz): 4,39 (d, J=3,0 Hz, H-6 + H-6");
4,80 (dd, J=5,2 ; 4,7 Hz, H-4 + H-4’); 4,96 (dd, J=4,4; 1,2 Hz, H-5 + H-5’), 5,14 (d, J=3,0 Hz,
H-7 + H-7°); 6,10 (d, J=9,9 Hz, H-2 + H-2’); 6,96 (dd, J=9,9; 5,2 Hz, H-3 + H-3"); 7,20-7,33 (m,
2 x C¢Hs). "C-NMR (CD;0D, 125 MHz): 69,1 (C-4 + C-4’), 78,7 (C-5 + C-5"), 84,9 (C-7 + C-
7), 86,8 (C-6 +C-6"), 123,3 (C-2 + C-2’), 1284 (C-9 + C-9” + C13 + C-13’), 128,7 (C-11 + C-
117), 128,9 (C-10 + C-10” + C-12 + C-12°), 140,9 (C-3 + C-3"), 141,3 (C-8 + C-8"), 163,4 (2 x
C=0).

2.3. Phwrong phap thir hoat tinh djc té bao

Do doc té bao in vitro duge thuc hién theo phuong phdp cuia Monks (1991), duoc Vién Ung
thu Qudc gia Hoa ky (NCI) xéc nhan la phép thu doc té bao chuan nham sang loc, phat hién cic
chat c6 kha nang kim ham sy phat trién hodc diét té bao ung thu ¢ diéu kién in vitro [12].

TG 4m CO, INNOVA CO-170, ta cay sinh hoc an toan cap II, mdy li tAm Universal 320R,
kinh hién vi nguoc Zeizz, ti lanh sau -25°C,-80°C, buf")ng dém té bao cua Fisher, may quang phé
Genios Tecan dugc sir dung dé thir hoat tinh gdy doc té bao. Bon dong té bao ung thu & ngudi
dugc cung cip boi ATTC gém: KB - ung thu biéu md (CCL — 17™); Hep G2 - ung thu gan (HB
—8065™); MCF-7 - ung thu vii (HTB — 22™) va LU-1 HTB-57™ - ung thu phéi.

Phirong phdp nudi cdy

Céc dong té bao ung thu nghién ctu dugc nudi céy trong cadc mdi truong nudi céy RPMI
1640 va DMEM c6 bd xung thém 10% huyét thanh phdi bd (FBS) va cic thanh phan kém theo
gdm 2 mM L-Glutamine, 1 mM sodium pyruvate, hon hop khéang sinh 100 don vi Penicillin va
100 ug Streptomycin, didu kién nudi 1a 5% CO,; 37°C; d6 4m 98%; vo trang tuyét d6i. Thoi gian
cdy chuyén khic nhau tiry thudc vao dic tinh ciia timg dong té bao. Té bao phat trién & pha log
s& duoc stir dung dé thir doc tinh.
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Phép thir sinh hoc xdc dinh @ déc té bao

200 pl dung dich té bao sau khi thu hoach ¢ pha log v&i ndng d6 3 x 10* té bao/ml dugc
cho vao phién vi lugng 96 giéng trong moi truong RPMI 1640 cho cdc dong té bao HepG,,
MCF;, KB va méi truong DMEM cho dong té bao LU-1. Mau chét thtr pha & cdc ndng do 64
ug/ml; 16 ug/ml; 4 pg/ml; 1 ug/ml va 0,25 pg/ml duge cho thém vao phién vi luong 96 giéng &
trén. Giéng diéu khién (chuén) gdm 200 pl dung dich té bao 3x10* té bao/ml ciing dwoc 0 &
37 C, 5% CO, trong 3 ngay. Sau 3 ngay, thém 50 ul MTT (1mg/ml pha trong méi truong nudi
ciy khong huyét thanh) vao phién vi lugng 96 giéng va gleng diéu khién roi o tiép 6 37°C trong
4 gid, sau d6 loai bo mdi trudng, thém 100 ul DMSO lic déu, doc két qua & bude séng 540 nm
trén mdy spectrophotometter Genios TECAN.

Cong thuec tinh:
[OD (chét thir) — OD (ngay 0)]

% sdng s6t = x 100%

OD (diéu khién)
% Kim ham = 100%
. Gi;i tri Icso duoc tinh dua trén Kkét qua ) liéu phﬁn tre“}m kim ham sy phat trién coa té bao
bang phan mém Tablecurve. Ellipticine dugc st dung lam doi chiing duong.

3. KET QUA VA THAO LUAN

Viéc tong hop howiinol A (12) dugc thyc hién qua 10 budc di tir chat thuong mai D-
glycero-D-gulo-heptono-y-lactone da dugc ching toi cong b6 trong cong trinh trude [11]. Hop
chat goniotriol (12) va dimer-goniotriol (14) dugc tong hop qua 1 budc di tir hop chat trung gian
10 v6i sy c6 mat cla xuc tac axit (hinh 1).

Cho 10 ml dung dich axit axetic 80% vao trong binh cau ¢6 chira 100 mg alcol 10. Hdn hop
phéan (mg dugce dun & 80-90°C trong 4 gio, sau d6 quay cat chan khong dudi dp suit giam thu
dugc 110 mg cin chit. Sau khi chay sac ki cot silica gel voi hé dung méi CH,Cl,/MeOH
gradient (0% - 5%) cho 80 mg hop chit 13 dudi dang rin mau trang Hiéu suit cia phén tng
dat 93%. Phd ESI-MS ciia 13 cho pic ion phén tir proton héa & m/z 251 [M+H]" tng vdi cong
thirc phan tir C;3H4,0s. Trén phé lH—NMR, ¢6 tin hi¢u cua 2 proton thudc vong lactone khdng no
60y 6,10 (1H, d, J=9,7 Hz, H-2); 6,94 (1H, dd, J=9,7; 5,8 Hz, H-3), 4 nhém metin gén voi oxy O
Ou 4,10 (1H, dd, J=7,9; 3,8 Hz, H-6); 4,36 (1H, dd, J=5,7; 3,0 Hz, H-4); 4,52 (1H, dd, J=3,8; 3,7
Hz, H-5), 4,67 (1H, d, J=7,9 Hz, H-7) va 5 proton vong thom & 7,20-7,71 (5H, m, C¢Hs). Két
hop céc dit liéu phd va so sanh v6i tai lidu tham khao cho phép xdc dinh chat thu dwoc chinh 1a
goniotriol [8].

Hop chit dimer-goniotriol 14 dugc téng hop tir alcol 10 v6i sy ¢6 mat cia xic tic axit
BF;.0Et, ¢ nhiét d6 phong trong 48 gid v6i hiéu suat dat 20%. Phd ESI-MS cho pic ion phan tir
proton héa & m/z 483 [M+H]" ting véi cong thitc phan tir CoHas0o. Phd 'H-NMR va C-NMR
ctia 14 rat giéng véi chat 13. Két hop dir liéu phé MS, 'H-NMR va "*C-NMR cho phép xéc dinh
chat 14 chinh 1a dimer d6i xtmg ciia goniotriol.

Howiinol A (12), goniotriol (13), dimer- goniotriol (14) va cac tién chat 8, 10, 11, duoc thu
hoat tinh ddc té bao di v6i 4 dong té bao ung thu LU-1, HepG,, KB va MCF;. Két qua thir hoat
tinh dwoc trinh bay trong bang 1. Hop chét goniotriol (13) ¢6 hoat tinh dbi véi dong té bao ung
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thu vii MCF; véi gid tri ICsy = 5,46 pg/ml. Chat dimer-goniotriol 14 khong c6 hoat tinh ddi voi
dong té bao ung thu gan HepG, nhung c6 hoat tinh ddi véi 3 dong ung thu KB, MCF;, LU-1.
Tét ca 4 chét con lai 13, 8, 10, 11 va howiinol A (12) déu c6 hoat tinh doc té bao d6i véi ca 4
dong té bao ung thu. Dic biét, hop chat 11 ¢6 hoat tinh cao nhit véi gid tri ICs, 1an luot 12 0,53;
0,71; 0,66 va 0,58 pg/ml ddi voi 4 dong té bao ung thu LU-1, HepG,, KB va MCF.
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Hinh 1. Quy trinh téng hop howiinol A (12), goniotriol (13) va dimer-goniotriol (14)

Bang 1. Két qua thr hoat tinh doc té bao cua cdc cht

Dong té bao
TT | Kihi¢u miu LU-1 HTB HepG, KB ICs, MCF,
ICs (ng/ml) ICs (ng/ml) (png/ml) ICs (pg/ml)
01 8 4,23 7,36 3,55 2,78
02 10 3,12 2,44 3,15 3,16




03 11 0,53 0,71 0,66 0,58
04 Howiinol A (12) 6,46 8,63 6,0 5,33
05 Goniotriol (13) >10 10,4 10,27 5,46
06 |Dimer-goniotriol (14) 7,42 >10 9,50 8,24
Ellipticine 0,31-0,62 0,31-0,62 0,31-0,62 0,31-0,62

Loi cajim on. Cac t;!lc gia xin cdm on B6 KH&CN, Vu Khoa hoc Xa héi va Ty nhién da cép kinh
phi dé thwc hién dé tai nghién clru co ban 2006-2008.
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SUMMARY

STUDY ON SYNTHESIS AND CYTOTOXIC ACTIVITY OF GONIOTRIOL,
DIMER- GONIOTRIOL, HOWIINOL A AND THEIR PRECURSOR

The styryl-lactones belong to a group of secondary metabolites commonly isolated from the
family Annonaceae. Among them, Howiinol A (12) has shown in vitro cytotoxic effect against
the cancer cell line L1210 and goniotriol (13) has shown in vitro cytotoxic effect against the
cancer cell line MCF;. Recently, we have announced the synthesis of howiinol A. Herein, we
report the synthesis of goniotriol (13) and dimer-goniotriol (14) from precursor 10.
Simultaneously, cytotoxic evaluation of these compounds againts several cancer cell lines was
performed. One of them, specially, compound 11 has high activity against 4 human cancer cell
lines LU-1, HepG,, KB va MCF; with ICsy = 0.53, 0.71, 0.66 and 0.58 pg/ml, respectively.
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