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TOM TAT: Mot so ddn chat c6 cdu tric fiavone va 4-thioflavone (4-

.thmcarbony{ﬂavone) duwoc téng hop qua ddn chat trung gian chalcone. Trong qui trinh tong

hop nay, 2'-hydroxyacetophenone duwgc ngung tu voi benzcldehyde thé trong méi trudng
KOH-methanol, & nhiét dj phong, tao thanh ddn chat chalc ne twong u'ng Chalcone dugc
déng vong khi dun hoi luu trong dung méi dimethyl sulfox:de c6 mdt chat xiic tdc oxy héa iod
thu duoc dén chat flavone. Phan img giita flavone voi thuéc thir Lawesson’s trong toluene dun
s6i tao thanh 4-thioflavone voi hi¢u sudt 1ir 53-76%. Cdc chdt téng hop dwoc tinh khiét héa
bang sdc ky cét, do phé IR, UV va 'H-NMR.

1.MO PAU

Flavone 12 mét nhém hop chat chi yéu cia ﬂavonoid, da duogc chlmg minh cé nhiéu tac
dung dugc ly quan trong nhu khéng ung thu, chong oxy hoa, bao vé chirc nang gan, khang
viém'**,... Tir nhiing nam 1990, nhiéu nghlen ciru vé tac dung khang khuén va tic dung ting
do nhay cam khang sinh beta-lactam trén ty c4u khang methicillin ciia nhém nay da dugc cong
b6*>%, Nhim muc dich tao thw vién mau cac din chat flavone va 4-thioflavone (Hinh 1) ding
cho céc thir nghlem sinh hoc, ddc biét tac dung khang khuén va hiép ddng khang khudn, nhneu
nhém hop chat flavone véi vong A khong thé, hoc thé mét/hai/ba nhém oxygen di dugc tong

hop’.

flavone 4-thioflavone

Hinh 1. Céu triic cua flavone v 2 4-thioflavone

2.VAT LIEU VA PHUONG PHAP NGHIEN CUU

Hoa chét dung trong tong hop dugc mua tir cac nha cung cAp héa chét (Sigma, Fisher), sir
dung truc tiép khong tinh ché lai. Phd 'H- NMR dugc ghi trén mdy Varian Gemini 2000
instrument (200 MHz) spectrometer. D) chuyen dich héa hoc trén phdé 'H-NMR duoc biéu
dién theo gia tri phan triéu (ppm) theo chiéu giam dén so sénh véi tetramethylsilane. Sy phén
tich cac dinh dwoc viét tit bang céc ky hidu m (da dinh), s (dinh don), bs (dinh don rong), d
(dinh d61), bd (dmh ddi rong), t (dinh ba) va dd (c@p doi dinh doi). Séc ky 16p mong phan tich
(TLC) duge tién hanh véi ban mong nhdm tréng silica gel 60F254 mua tir Merck. Sac ky tinh
ché thyc hién bing sic ky cot nhanh, dung Kieselgel 60 (230~400 mesh, Merck). Diém chay
duge do bing may Galenkampt v&i nhiét ké khong hiéu chinh.
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2.1.Qui trinh téng hop cic din chit flavone

Dan chét flavone dugc tong hop theo so 6 1 théng qua dan chat trung gian chalcone®, md
ta tbng quat nhw sau: 2’-hydr0xyacetophen0ne phan tmg véi mot dan chét benzaldehyde trong
mdi truong methanol, xdc tac bang kali hydroxyd, & nhiét o phong, thoi gian phan Ung tir 12
gitr dén 48 gio theo doi bang sic ky 16p mong véi hé dung méi chloroform-methanol (20:1).
Phén {ng két thic, hén hop phan (g duoc trung hoa bang dung dich acid HCI 10% dén pH
acid nhe, loc thu két tia, tinh ché trong methanol thu dugc cic din chét chalcone tuong ung
CH(1-11). Ké tiép, chalcone dugc xir ly vai chét oxy héa iod trong dimethy! sulfoxide’ & nhiét
dd 120 °C, trong thoi gian 12 gid, khi phan tng két thuc, 1am ngudi dung dich phan ing dén
nhiét d6 phong, thém tir tir dung dich natri thiosulfat bao hoa dén khi khéng con mau iod thira.
Thém nuéc dé két tia hoan toan, loc thu tia va két tinh lai trong hén hop dung mdi
dichlormethane- methanol thu dugc céc din chét flavone twong ting (FL.1-11). (xem So dé 1)

R
OH *
& F x R
0 4
(0]

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

R=H, OCH
R,. Ry, Ry, R, H, OCH,, SCH,, I

So db 1. So d6 tng hop cac dan chat flavone
i: din xuét benzaldehyde, KOH, methanol, nhiét d6 phong
ii: iod, DMSO, 120 °C.

2.2.Qui trinh tdng hop cic din chit 4-thioflavone

Tdng quat, flavone dugc phan tan trong toluene, thém thudc thir Lawesson’s va dun
héi luu trong 8 gio, theo doi phan tng béng sic ky lép mong, v6i h¢ dung méi trién khai
chloroform-methanol (20 1). Khi phan {mg két thic, lam ngudi hdén hop dén nhiét do phong,
loc thu tia va tinh ché bing sic ky cot nhanh, véi hé dung mdi chloroform-methanol (50: 1),
thu duge cac din chat 4-thioflavone twong trng. Qui trinh tém tit theo So d6 2.

10,11

lawesson's agent

toluen, 110 °C

Flavone . FL.(12-15)

So dd 2. Tong hop din chit thioflavone
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3.KET QUA VA BAN LUAN

3.1.Két qua téng hop

Tién hanh theo nhu m6 ta trong phwong phap nghnen ctru, voi lugng chét phan ung khoang
5 mmol. Hiéu suat phan img dugc tmh toan dya trén san pham két tinh da sdy kho. Céac chit
thu duoc cho mot vét duy nhét khi trién khai sic ky 16p mong, dung dung dich chdm sac ky
1% trong methanol, hé dung méi chloroform-methanol (20:1). Két qua téng hop va tinh chat ly
héa cia san pham nhu sau:

FL.1. Flavone

Bot vé dinh hinh, tring dén vang nhat. Khong tan trong nude, tan nhiéu trong chloroform,
methanol, acetone, dichloromethane. Hiéu sut tng hop 62 %. Piém chay 80 °C.

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

'H-NMR (200 MHz, CDCl;) : 8.22-8.27 (dd, 1H, J = 7.8 Hz, 1.6 Hz, H5); 7.93-7.95 (id,
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, 7TH, 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

B6t v6 dinh hinh, vang nhat. Khong tan trong nude, tan nhiéu trong chloroform methanol,
acetone, dichloromethane. Hiéu suit 85%. Diém chay 169 °C.

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

'H-NMR (200 MHz, CDCl;) : 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 tréng. Khéng tan trong nudc, tan nhiéu trong chloroform, methanol, acetone,
dichloromethane. Hiéu suit 65%. Diém chay 101 °C.

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

'H-NMR (200 MHz, CDCl;) : 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-CH3).

FL.4. 3’.4’-Dichloroflavone

Bot két tinh tring, dén vang nhat. Khéng tan trong nudc, tan nhiéu trong chloroform,
methanol, acetone, dichloromethane. Hiéu suit 88%. Piém chay 184 °C.

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

'H-NMR (200 MHz, CDCl;): 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 tring. Khéng tan trong nudc, tan nhiéu trong chloroform, methanol, acetone,
dichloromethane. Hiéu suit 65%.

'H-NMR (200 MHz, CDCl;): 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, OCH3).
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FL.6. 3’,4’,5’-Trimethoxyflavone

Bot v6 dinh hinh, vang nhat. Khong tan trong nudc, tan nhiéu trong chloroform, methanol,
acetone, dichloromethane. Hiéu suét 63%. 'H-NMR (200 MHz, CDCl,) : 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,
3X.OCH3)

FL.7. 3’,4’-Dimethoxyflavone

Bot vo dinh hinh vang nhat. Khong tan trong nudc, tan nhiéu trong chloroform, methanol,
acetone, dichloromethane. Hiéu suét 63%.

'H-NMR (200 MHz, CDCl;) : 8.22-8.26 (dd, 1H, J = 8.0 Hz, 2.4 Hz, H5); 7.67-7.75 (4,
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,
2x0OCH3;).

FL.8. 2’.4’-Dimethoxyflavone

Bot vo dinh hinh, tring hay vang nhat. Khong tan trong nudc, tan nhiéu trong chloroform,
methanol, acetone, dichloromethane. Hiéu suét 73%.

'H- NMR (200 MHz, CDCls): 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, HS”); 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 tring dén vang nhat. Khéng tan trong nuéc, tan nhiéu trong chloroform,
methanol, acetone, dichloromethane. Hiéu sut 59%. Piém chay 102 °C.

UV (1%, methanol, Aga nm): 338; 239; 205. IR (KBr, cm ™'): 1649; 1593; 771. 'H-NMR
(200 MHz, CDCl,) : 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 HS5”); 6.80 (s, 1H, H3); 2.55 (s, 3H, SCH;).

FL.10. 4’-Trifluoromethoxyflavone

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

UV (1%, methanol, Apa nm): 292; 252; 208. IR (KBr, cm ™): 1643; 1608; 775. 'H- NMR
(200 MHz, CDCIl;) : 8.23-8.27 (dd, 1H, J= 7.8 Hz, 1.6 Hz, HS); 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 tring dén vang nhat. Khong tan trong nuéc, tan nhiéu trong
chloroform, methanol, acetone, dichloromethane. Hiéu sudt 45%. Piém chay 186 °C.

UV (1%, methanol, An. nm): 314; 238; 214 nm. IR (KBr, cm 1) 1643; 1595; 814. 'H-
NMR (200 MHz, CDCls): 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, OCH,).
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FL.12. 2’,4’,7-Trimethoxy-4-thioflavone

B&t vo dinh hinh mau ndu sam. Khong tan trong nudc, tan it trong chloroform, methanol,
acetone, dichloromethane. Hiéu suét 53%.

'H-NMR (200 Hz, CDCl3), 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, 3xOCH3;).

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

Bt vo dinh hinh mau ndu 4nh xanh. Khong tan trong nudc, tan it trong chloroform,
methanol, acetone, dichloromethane. Hiéu suat 76%.

'H-NMR (200 Hz, CDCl:), 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

Bo6t vé dinh hinh mau nau anh xanh. Khéng tan trong nudc, tan it trong chloroform,
methanol, acetone, dichloromethane. Hiéu xuit 76%.

'H-NMR (200 Hz, DMSO-dg), d 8.51-8.55 (d, 1H, J = 8.8 Hz, H5); 7.90-7.94 (d, 2H, ] =
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, OCH,).

FL.15. 4’-Methylthio-4-thioflavone

B4t vo dinh hinh mau ndu 4nh xanh. Khéng tan trong nudc, tan it trong chloroform,
methanol, acetone, dichloromethane. Hiéu suét 56%.

'H-NMR (200 Hz, DMSO-dg), 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, SCH;).

3.2.Ban luan

Ngung tu 2’-hydroxyacetophenone va cac din chit benzaldehyde véi xtic tic KOH trong
methanol ¢ nhiét d phong trong khoang thoi gian thay dbi tir 6 gitr dén 7 ngay, thu dugce cac
dan chit chalcone. Hiéu suit tong ho‘p kha cao khi sir dung cac benzaldehyde c6 chira nhém
thé halogen. Phan g tao chalcone xiic tac bang kiém cho hiéu xuét cao hon va thdi gian phan
{rng rit ngén hon so v&i xic tic bang acid. Céc dan chét chira nhleu nhém hydroxy tu do
thuong bi oxy hoa trong qua trinh phan ng nén phai dugc bao vé bang nhém methyl (tao
methoxy).

Phan {mg oxy hoa déng vong tao flavone, tién hanh véi xic tic oxy hoéa dong vong béng
iod trong dimethyl sulfoxide (DMSO) cho san phim chinh véi higu suét cao, dé tinh ché.
Ngu’qc lai, str dung xtc tdc brome/pyridine trong qua trinh oxy héa déng vong chalcone da tao
san pham phu do phan {ng brom héa nhan thom cua flavone. Méc khac khi oxy héa déng
vong bing SeO, vira tao kim loai két tiia min kho tinh ché, vira dit tién do xc tac ding ti I¢
cao.

Phan tmg thiol ha 4-carboxy ciia flavone tao thanh 4-thioflavone nén nung nhe hdn hop 2
chat phan tmg (flavone va thudc thir Lawesson’s) trong 30 phut truéc khi dun hdi hru trong
toluene cho hi¢u suat tot hon. Nhém hydroxy tu do dé bj oxy héa nén can bao vé truéc bing
cac nhom dé dang hoan nguyén trd lai nhém hydroxy tir do sau phan g, vi du céc gbc
methyl (-CH3) hay benzyl (-CH,;Cg¢Hs).
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4.KET LUAN

Trong nghién ciru nay, chung t0i 4p dung qui trinh téng hop don gian, phii hop véi qui md
phong thi nghiém dé diéu ché hang loat céc dan chat flavone va 4-th10flavone v&i hiéu sudt
cao, dé tinh che Téng cong thu dugc duoc 15 dan chét trong d6 11 din chat céu tric flavone
va 4 din chét cdu triic 4-thioflavone. Cac chit tbng hO'p dwoc khao sat mot sb dic diém 1y hoa
va cac pho IR, NMR proton. Céac chét c6 d6 tinh khiét cao (> 97% dua theo IH—NMR) c6 thé
sir dung d¢é 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 yields 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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