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TONG HOP MOT SO DAN CHAT FLAVONE VA 4-THIOFLAVONE CO
TIEM NANG KHANG KHUAN

D6 Tuong Ha®, Tran Thanh Pao®
(1) Trudng Dai hoc Ban Cong Ton B¢ Thang
(2) Trwong Bai hoc Y Dugc Thanh pho H6 Chi Minh
(Bai nhan ngay 03 thang 07 nam 2008, hoan chinh stra chita ngay 25 thang 08 nam 2008)

TOM TAT: M6t s6 dan chat co cdu trac flavone va 4-thioflavone (4-
thiocarbonylflavone) dugc tdng hop qua dan chat trung gian chalcone. Trong qui trinh téng
hop nay, 2’-hydroxyacetophenone dwoc ngung tu voi benzaldehyde thé trong méi truong
KOH-methanol, & nhiét do phong, tao thanh dan chéat chalcone twong (ng. Chalcone duoc
doéng vong khi dun hoi lvu trong dung moi dimethyl sulfoxide c6 mat chat xic tac oxy hoa iod
thu dwoc dan chét flavone. Phan (ing gitta flavone voi thudc thir Lawesson’s trong toluene dun
s0i tao thanh 4-thioflavone véi hiéu suat tlir 53-76%. Cac chat tong hop duoc tinh khiét hda
bang sac ky cot, do phé IR, UV va *H-NMR.

1.MO PAU

Flavone 1a m6t nhém hop chét chd yéu clia flavonoid, dd dwoc chirng minh cé nhiéu tac
dung dugc ly quan trong nhw khang ung thw, chéng oxy héa, bado vé chirc ndng gan, khang
viem"?* ... Tl nhitng nam 1990, nhiéu nghién ctru vé tac dung khang khuan va tac dung ting
dd nhay cdm khang sinh beta-lactam trén tu cau khang methicillin ctia nhém nay da dugc cong
b&*>®. Nh&m muc dich tao thr vién mau cac dan chat flavone va 4-thioflavone (Hinh 1) dung
cho cac thir nghiém sinh hoc, dac biét tic dung khang khuan va hiép dong khang khuan, nhiéu
nhégn hop chét flavone vai vong A khong thé, hoac thé mot/hai/ba nhém oxygen da duoc tong
hop”.

o S

flavone 4-thioflavone

Hinh 1. Céu trac cla flavone v a 4-thioflavone

2.VAT LIEU VA PHUONG PHAP NGHIEN CUU

Hda chat dung trong tong hop dwoc mua tir cic nha cung cap hoa chéat (Sigma, Fisher), st
dung truc tiép khong tinh ché lai. Phé *H-NMR duoc ghi trén may Varian Gemini 2000
instrument (200 MHz) spectrometer. 6 chuyén dich héa hoc trén phé *H-NMR duoc biéu
dién theo gia tri phan triéu (ppm) theo chigu gidm dan so sanh véi tetramethylsilane. Sy phan
tich cac dinh duoc viét tat bang cac ky hiéu m (da dinh), s (dinh don), bs (dinh don rong), d
(dinh d6i), bd (dinh ddi rong), t (dinh ba) va dd (cip ddi dinh ddi). Sic ky I6p mong phan tich
(TLC) duoc tién hanh véi ban méng nhdm trang silica gel 60F254 mua tir Merck. Sic ky tinh
ché thuc hién bang sic ky cdt nhanh, ding Kieselgel 60 (230~400 mesh, Merck). Diém chay
dwoc do bang méay Galenkampt véi nhiét ké khong hiéu chinh.
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2.1.Qui trinh téng hop cac dan chat flavone

Dan chét flavone duoc téng hop theo so dd 1 thdng qua dan chat trung gian chalcone®, md
ta téng quat nhu sau: 2’-hydroxyacetophenone phan (ng vi mot dan chat benzaldehyde trong
moi trudng methanol, x(c tac bang kali hydroxyd, & nhiét do phong, thoi gian phan tng tr 12
gio dén 48 gio theo ddi bang séc ky 16p méng véi hé dung méi chloroform-methanol (20:1).
Phan (rng két thuc, hén hop phéan ng dugc trung hoa bang dung dich acid HCI 10% dén pH
acid nhe, loc thu két ta, tinh ché trong methanol thu dwoc cac dan chét chalcone tuong (ng
CH(1-11). K& tiép, chalcone duoc xi Iy véi chét oxy héa iod trong dimethyl sulfoxide® & nhiét
dd 120 °C, trong thoi gian 12 gio, khi phan (ng két thic, lam ngudi dung dich phan (rng dén
nhiét do phong, thém tir ttr dung dich natri thiosulfat bdo hoa dén khi khéng con mau iod thira.
Thém nuoc dé két tha hoan toan, loc thu tla va két tinh lai trong hdn hop dung moi
dichlormethane-methanol thu duoc cac dan chét flavone tvong Gng (FL.1-11). (xem So d6 1)

R>
R
R, :
H
i H Ry 3 i X
—_— —_—
4

CH.(1-11) FL.(1-11)

~ So dd 1. So do téng hop cac dan chét flavone
i: dan xuat benzaldehyde, KOH, methanol, nhiét d6 phong
ii: iod, DMSO, 120 °C.

2.2.Qui trinh téng hop cac dan chat 4-thioflavone

Tong quat, flavone dwgc phan tan trong toluene, thém thudc thir Lawesson’s™" va dun
hdi lvu trong 8 @i, theo ddi phan (ng bang séc ky 16p mdng, véi hé dung moi trién khai
chloroform-methanol (20:1). Khi phan (rng két thic, 1am ngudi hdn hop dén nhiét do phong,
loc thu tda va tinh ché bang sic ky cot nhanh, véi hé dung mdi chloroform-methanol (50:1),
thu duoc cac dan chét 4-thioflavone tuong ¢ng. Qui trinh tém tat theo So dd 2.

10,11

lawesson's agent

R R4 toluen, 110 °C R

Flavone FL.(12-15)

So dd 2. Téng hop dan chét thioflavone
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3.KET QUA VA BAN LUAN

3.1.Két qua tdng hop

Tién hanh theo nhu mo ta trong phrong phap nghién ctiu, véi lugng chat phan (rng khodng
5 mmol. Hiéu sudt phan (rng dwgc tinh todn dua trén san pham két tinh da sdy khd. Cac chat
thu dugc cho mot vét duy nhat khi trién khai séc ky 16p méng, ding dung dich chdm sic ky
1% trong methanol, hé dung méi chloroform-methanol (20:1). Két qua tong hop va tinh chat ly
hoa clia san pham nhu sau:

FL.1. Flavone

Bot vo dinh hinh, tring dén vang nhat. Khdng tan trong nwdc, tan nhiéu trong chloroform,
methanol, acetone, dichloromethane. Hiéu suat tng hop 62 %. Biém chay 80 °C.

UV (1%, methanol, | .x nm): 294,5; 250,5; 205,5. IR (KBr, cm '1): 1647; 1604.

'H-NMR (200 MHz, CDCls) : 8.22-8.27 (dd, 1H, J = 7.8 Hz, 1.6 Hz, H5); 7.93-7.95 (dd,
2H, J=7.6 Hz, H2’ va H6"); 7.68-7.77 (t, 1H, J = 7.0 Hz, 1.6 Hz, H7); 7.40-7.60 (m, 7H, J =
8.4 Hz, 8.8 Hz, 7.8 Hz, 2.6 Hz, 2.4 Hz, H2’, H3’, H4’, H5’, H6’, H6 va H8), 6.85 (s, 1H, H3).

FL.2. 4’-Chloroflavone

Bat vo dinh hinh, vang nhat. Khong tan trong nuéc, tan nhiéu trong chloroform, methanol,
acetone, dichloromethane. Hiéu suét 85%. Diém chay 169 °C.

UV (1%, methanol, | .x nm): 296; 259; 209 IR (KBr, cm '1): 1639; 1606.

'H-NMR (200 MHz, CDCls;) : 8.22-8.26 (d, 1H, J = 8.0 Hz, H5); 7.86-7.91 (d, 2H, J = 9.0
Hz, H2’ va H6’); 7.69-7.77 (t, 1H, J = 8.6 Hz, 1.6 Hz, H7); 7.40-7.60 (m, 6H, J = 8.4 Hz, 8.8
Hz, 7.8 Hz, 2.6 Hz, 2.4 Hz, H2’, H3’, H5’, H6’, H6, H8), 6.81 (s, 1H, H3).

FL.3. 4’-Methylflavone

Bot két tinh trang. Khdng tan trong nudc, tan nhiéu trong chloroform, methanol, acetone,
dichloromethane. Hiéu sudt 65%. Diém chay 101 °C.

UV (1%, methanol, | mx nm): 303; 252; 206. IR (KBr, cm '1): 1637; 1604.

'H-NMR (200 MHz, CDCls) : 8.22-8.26 (d, 1H, J = 8.0 Hz, 1.6 Hz, H5); 7.82-7.86 (d, 2H,
J =8.2 Hz, H2" va H6’); 7.66-7.75 (t, 1H, J = 8.2 Hz, 1.4 Hz, 1.8 Hz, H7); 7.56-7.60 (d, 1H, J
= 7.6 Hz, H8); 7.38-7.46 (t, 1H, J = 8.0 Hz, 1.2 Hz, H6); 7.32-7.36 (d, 2H, J = 7.8 Hz, H3" va
H5’); 6.81 (s, 1H, H3); 2.44 (s, 3H, Ar-CHs).

FL.4. 3’,4’-Dichloroflavone

Bot két tinh trdng, dén vang nhat. Khong tan trong nudc, tan nhiéu trong chloroform,
methanol, acetone, dichloromethane. Hiéu suat 88%. Diém chay 184 °C.

UV (1%, methanol, | .x nm): 296; 260; 209. IR (KBr, cm '1): 1660; 1606, 823.

'H-NMR (200 MHz, CDCls): 8.22-8.26 (d, 1H, J = 7.4 Hz, H5); 8.04-8.05 (ds, 1H, J = 2.0
Hz, H2"), 7.42-7.78 (m, 6H, J = 2.2 Hz, 2.0 Hz, 1.6 Hz, 8.6 Hz, H5’, H6’, H6, H7, va H8);
6.80 (s, 1H, H3).

FL.5. 4’-Methoxyflavone

Bot két tinh tréng. Khong tan trong nuwéc, tan nhiéu trong chloroform, methanol, acetone,
dichloromethane. Hiéu suét 65%.

'H-NMR (200 MHz, CDCls): 8.22-8.26 (d, 1H, J = 8.0 Hz, H5); 7.88-7.93 (d, 2H, J = 8.8
Hz, H2’ va H6’); 7.66-7.72 (t, 1H, J = 8.6 Hz, 1.8 Hz, H7); 7.55-7.59 (d, 1H, J = 8.0 Hz, H8);
7.38-7.46 (t, 1H, J = 8.2 Hz, 8.0 Hz, H6); 7.02-7.06 (d, 2H, J = 9.0 Hz, H3" va H5"); 6.68 (s,
1H, H3); 3.90 (s, 3H, OCHs).
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FL.6. 3’,4’,5°-Trimethoxyflavone

B6t vo dinh hinh, vang nhat. Khong tan trong nuéc, tan nhiéu trong chloroform, methanol,
acetone, dichloromethane. Hiéu suét 63%. *H- NMR (200 MHz, CDCls) : 8.22-8.26 (dd, 1H, J
= 8.0 Hz, 1.2 Hz, H5); 7.68-7.72 (t, 1H, J = 8.4 Hz, 1.4 Hz, H7); 7.57-7.61 (t, 2H, H6 va H8);
7.44-7.48 (t, 1H, J = 7.8 Hz, H7); 7.15 (s, 2H, H2” va H6"); 6.79 (s, 1H, H3); 3.97, 3.94 (s, 9H,
3xOCHg).

FL.7. 3’,4’-Dimethoxyflavone

B6t vo dinh hinh vang nhat. Khéng tan trong nwéc, tan nhiéu trong chloroform, methanol,
acetone, dichloromethane. Hiéu suat 63%.

'H- NMR (200 MHz, CDCls) : 8.22-8.26 (dd, 1H, J = 8.0 Hz, 2.4 Hz, H5); 7.67-7.75 (t,
1H, J = 8.4 Hz, 7.4 Hz, 1.6 Hz, H7); 7.56-7.62 (m, 2H, H6 va H8); 7.40-7.60 (m, 4H, H2’,
H5’, H6 va H8); 6.98-6.03 (d, 1H, J = 8.6 Hz, H5’); 6.78 (s, 1H, H3); 4.0, 3.98 (s, 6H,
2XOCHj).

FL.8. 2’,4’-Dimethoxyflavone

B6t vd dinh hinh, trAng hay vang nhat. Khdng tan trong nuéc, tan nhiéu trong chloroform,
methanol, acetone, dichloromethane. Hiéu suat 73%.

'H- NMR (200 MHz, CDCly): 8.21-8.25 (dd, 1H, J = 8.2 Hz, 2.4 Hz, H5); 7.90-7.94 (d,
1H, J = 8.8 Hz, H2’); 7.64-7.70 (t, 1H, H7); 7.50-7.54 (d, 1H, J = 8.4 Hz, H8); 7.36-7.43 (t,
1H, H6); 7.14 (s, 1H, H5"); 6.62-6.66 (d, 1H, J = 8.0 Hz, H3"); 6.58 (s, 1H, H3); 3.94, 3.90 (s,
6H, 2xOCHs).

FL.9. 4’-Methylthioflavone

Bot két tinh trAng dén vang nhat. Khdng tan trong nuwéc, tan nhiéu trong chloroform,
methanol, acetone, dichloromethane. Hiéu suat 59%. Diém chay 102 °C.

UV (1%, methanol, | ne nm): 338; 239; 205. IR (KBr, cm '1): 1649; 1593; 771. 'H- NMR
(200 MHz, CDCly) : 8.22-8.26 (dd, 1H, J = 7.6 Hz, 1.6 Hz, 1.2 Hz, H5); 7.84-7.88 (d, 2H, J =
8.6 Hz, H2’ va H6); 7.67-7.76 (dt, 1H, J = 8.2 Hz, 7.0 Hz, 2.0 Hz, 1.6 Hz, H7); 7.56-7.60 (d,
1H, J = 7.8 Hz, H8); 7.39-7.46 (t, 1H, J = 8.2 Hz, 8.0 Hz, 1.2 Hz, H6); 7.34-7.38 (d, 2H, J =
8.6 Hz, H3’ va H5’); 6.80 (s, 1H, H3); 2.55 (s, 3H, SCHy).

FL.10. 4’-Trifluoromethoxyflavone

Tinh thé tréng min. Khong tan trong nuéc, tan nhiéu trong chloroform, methanol, acetone,
dichloromethane. Hiéu suat 82%. Diém chay 161 °C.

UV (1%, methanol, | nex NM): 292; 252; 208. IR (KBr, cm '1): 1643; 1608; 775. *H- NMR
(200 MHz, CDCly) : 8.23-8.27 (dd, 1H, J = 7.8 Hz, 1.6 Hz, H5); 7.97-8.01 (d, 2H, J = 8.8 Hz,
H2’ va H6’); 7.70-7.78 (t, 1H, J = 8.6 Hz, 7.0 Hz, 1.8 Hz, 1.8 Hz, H7); 7.56-7.60 (d, 1H, J =
8.4 Hz, H8); 7.41-7.48 (t, 1H, J = 9.2 Hz, 8.0 Hz, 6.8 Hz, H6); 7.37-7.41 (d, 2H, J = 8.2 Hz,
H3’ va H5’); 6.82 (s, 1H, H3).

FL.11. 3’-Bromo-4’-methoxyflavone

Bot vo dinh hinh mau trdng dén vang nhat. Khdng tan trong nwdc, tan nhiéu trong
chloroform, methanol, acetone, dichloromethane. Hiéu sudt 45%. Diém chay 186 °C.

UV (1%, methanol, | 1.x nm): 314; 238; 214 nm. IR (KBr, cm '1): 1643; 1595; 814. 'H-
NMR (200 MHz, CDCly): 8.21-8.26 (dd, 1H, J = 7.8 Hz, 2.0 Hz, H5); 8.16-8.17 (ds, 1H, J =
2.6 Hz, H2"); 7.83-7.88 (dd, 1H, J = 8.6 Hz, 2.2 Hz, H6"); 7.67-7.76 (t, 1H, J = 8.4 Hz, 8.6 Hz,
1.4 Hz, 1.6 Hz, H7); 7.56-7.60 (d, 1H, J = 8.2 Hz, H5’); 7.40-7.47 (t, 1H, J= 7.2 Hz, 8.0 Hz,
1.2 Hz, H6); 7.01-7.05 (d, 1H, J = 8.4 Hz, H8); 6.75 (s, 1H, H3); 3.99 (s, 3H, OCHj).
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FL.12. 2’,4’,7-Trimethoxy-4-thioflavone

B6t vo dinh hinh mau nau sam. Khdng tan trong nuwéc, tan it trong chloroform, methanol,
acetone, dichloromethane. Hiéu suat 53%.

'H-NMR (200 Hz, CDCl;), d 8.53-8.57 (d, 1H, J = 8.8 Hz, H5); 8.06 (s, 1H, H3’); 7.91-
7.95 (d, 1H, H6’); 6.97-7.02 (dd, 1H, J = 9.2 Hz, 2.4 Hz, H5’), 6.90 (ds, 1 H, J = 2.2 Hz, H8);
6.61-6.66 (dd, 1H, 8.8 Hz, 2.0 Hz, H6); 6.55 (s, 1H, H3); 3.95, 3.94, 3.90 (s, 9H, 3XOCHy).

FL.13. 3’,4’-Dichloro-7-methoxy-4-thioflavone

B6t vé dinh hinh mau nau anh xanh. Khdéng tan trong nuéc, tan it trong chloroform,
methanol, acetone, dichloromethane. Hiéu suat 76%.

'H-NMR (200 Hz, CDCI;), d 8.50-8.54 (d, 1H, J = 8.8 Hz, H5); 8.08 (ds, 1H, J= 1.2 Hz,
H3’); 7.76-7.80 (d, 1H, J = 8.2 Hz, H6"); 7.62 (s, 1H, H8), 7.58-7.62 (d, 1H, J=8.2 Hz, H 5’);
7.01-7.05 (d, 1H, J = 8.2 Hz, H6); 6.97 (s, 1H, H3); 3.97 (s, 3H, OCHj).

FL.14. 4’-Chloro-7-methoxy-4-thioflavone

Bot vé dinh hinh mau nau anh xanh. Khdéng tan trong nuéc, tan it trong chloroform,
methanol, acetone, dichloromethane. Hiéu xuat 76%.

'"H-NMR (200 Hz, DMSO-d;), d 8.51-8.55 (d, 1H, J = 8.8 Hz, H5); 7.90-7.94 (d, 2H, J =
8.8 Hz, 7.65 (s, 1H, H8); 7.49-7.53 (d, 2H, J = 9.0 Hz, H3’ va H5’); 6.96-7.06 (dd, 1H, J=9.2
Hz, 2.6 Hz, H6); 3.96 (s, 3H, OCHj).

FL.15. 4’-Methylthio-4-thioflavone

B6t vé dinh hinh mau nau anh xanh. Khdéng tan trong nuéc, tan it trong chloroform,
methanol, acetone, dichloromethane. Hiéu suat 56%.

'H-NMR (200 Hz, DMSO-dq), d 8.44-8.48 (d, 1H, J = 8.2 Hz, H5); 8.14-8.18 (d, 2H, J =
8.2 Hz, H2’ va H6’); 7.88-7.93 (d, 1H, J = 9.6 Hz, H3’ va H5"); 7.44-6.63 (m, 4H, H3, H6, H7,
H8); 2.59 (s, 3H, SCH3).

3.2.Ban luan

Ngung tu 2’-hydroxyacetophenone va cac dan chat benzaldehyde voi xdc tac KOH trong
methanol & nhiét d6 phong trong khoang thoi gian thay dai tir 6 gio dén 7 ngay, thu dugc cac
dan chét chalcone. Hiéu suét téng hop kha cao khi st dung cac benzaldehyde c6 chita nhém
thé halogen. Phan (rng tao chalcone xuc tac bang kiém cho hiéu xudt cao hon va thoi gian phan
ng rat ngén hon so voi xuc tac bang acid. Cac dan chét chira nhidu nhém hydroxy tu do
thuong bi oxy hoda trong qué trinh phan ng nén phai dwoc bao vé bang nhém methyl (tao
methoxy).

Phan (*ng oxy hoa dong vong tao flavone, tién hanh voi xic tac oxy héa dong vong bang
iod trong dimethyl sulfoxide (DMSO) cho san phadm chinh v&i hiéu suét cao, dé tinh ché.
Nguoc lai, st dung xtc tac brome/pyridine trong qua trinh oxy héa déng vong chalcone da tao
san phdm phu do phan ng brom héa nhan thom cla flavone. Méac khac khi oxy héa dong
vong bang SeO, vira tao kim loai két tia min kh tinh ché, vira dét tién do xuc tac dung ti Ié
cao.

Phan (ing thiol hda 4-carboxy ciia flavone tao thanh 4-thioflavone nén nung nhe hén hop 2
chét phan (ng (flavone va thudc thir Lawesson’s) trong 30 phut truéc khi dun hoi luu trong
toluene cho hiéu suét t6t hon. Nhém hydroxy tw do dé bi oxy héa nén can bao vé trudc bang
cac nhom dé dang hoan nguyén tré lai nhém hydroxy tw do sau phan (rng, vi du cac géc
methyl (-CH,) hay benzyl (-CH,CgHs).
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4.KET LUAN

Trong nghién clru nay, ching toi 4p dung qui trinh tdng hop don gian, ph hop véi qui mod
phong thi nghiém dé digu ché hang loat cac dan chét flavone va 4-thioflavone véi hiéu suét
cao, dé tinh ché. Téng cdng thu duoc dwoc 15 dan chét trong d6 11 dan chét céu trdc flavone
va 4 dan chét céu trdc 4-thioflavone. Cac chét téng hop duoc khao sat mot s6 dac diém Iy hoa
va cac phd IR, NMR proton. Céc chat cd dd tinh khiét cao (> 97% dua theo *H-NMR) c6 thé
slr dung dé khao sat tac dong sinh hoc.

SYNTHESIS OF SOME FLAVONES AND 4-THIOFLAVONES AS POTENT
ANTIBACTERIAL AGENTS

Do Tuong Ha™, Tran Thanh Dao®
(1) Ton Duc Thang University
(2) University of Medicine and Pharmacy, Ho Chi Minh City

ABSTRACT: A series of flavones and thioflavones were synthesized via the chalcone
pathway, in which 2’-hydroxyacetophenone is condensed with benzaldehyde derivatives in the
medium of potassium hydroxide — methanol at room temperature. The obtained chalcones
were treated by iodine in refluxed dimethyl sulfoxide turning into the corresponding flavones.
Reaction of flavones and Lawesson’s reagent in boiling toluene gave the 4-thioflavones with
high vyields from 53-76%. All the synthetic compounds were purified by column
chromatography and recorded their UV, IR and *H-NMR spectra.

Keywords: synthetic flavone, 4-thioflavone.
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