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TOM TAT

Dt van dé: cic din chat chalcon dic bigt chalcon di vong hign nay dwogc quan tdm nghién cieu nhw la tdc
nhan khiang vi sinh vat tiém nang.

Muc tiéu: sing loc nhitng dan chit chalcon di vong mdi cd tic dung khang vi sinh vit 6 thé phdt trién
thanh thudc diéu tri nhiém khudn.

Phuong phdp: phin ting ngung tu Claisen Schmidt diroc ding tong hop chalcon. Phuong phdp vi pha
loing trong phién 96 giéng dwoc dung dé' danh Qid tic dung khing vi sinh vdt ciia chalcon di vong téng hop.

Két qud: 12 dan chit chalcon di vong (pyridinyl chalcon, furfuranyl chalcon va thiophenyl chalcon) da duwgc

téng hop va khdo sdt tic dong khing vi khudn S. aureus, Strep. Faecalis, P. aeruginosae, E. coli va vi ndm C.
albicans. Cdc dan chit pyridinyl chalcon cho thiy cd tic dung manh hon cdc chalcon di vong con lgi.

Két lugn: nhom chit chalcon di vong, dic bi¢t pyridinyl chalcon la nhom tiém ning déphat trién chit khing
vi sinh vt méi. Dan chat 1-pyridin-2-yl-3-(2-chlorophenyl)-2-propene-1-one (N5) c6 thé'sir dung lam chat “lead
compound” dé'téng hop day dan chat mdi c6 tic dung khdng vi sinh vit.

Tir khéa: Chalcon di vong, hoat tinh khing vi sinh vit.
ABSTRACT

SYNTHESIS AND EVALUATION OF ATANTI-MICROBIAL ACTIVITY OF SOME HETEROCYCLIC
CHALCONES
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Background: chalcones especially heterocyclic chalcones recently have reported as potential antibacterial
agents.

Objectives: to screen for new like chalcone compounds named heterocyclic containing at least one
heterocyclic ring instead of benzene in typical chalcone which may show inhibition against microbial germs.

Methods: Claisen Schmidt reaction is applied for synthesis of heterocyclic chalcone, and their antimicrobial
activity is measured by micro-dilute method in 96 well plates.

Results: 12 new heterocyclic chalcones (pyridinyl chalcone, furfuranyl chalcone and thiophenyl chalcone)
were obtained with good yields and the results of antimicrobaterial activities on S. aureus, Strep. Faecalis, P.
aeruginosae, E. coli and C. albicans showed that chalcones with pyridine as A ring are stronger than those of other
tested heterocyclic chalcones.

Conclusions: The compound 1-pyridin-2-yl-3-(2-chlorophenyl)-2-propene-1-one (N5) shows significant
activity against both Staphylococcus aureus (MRSA and MSSA) and Candida albicans. It may be consider as a
lead compound for generation of new heterocyclic chalcone analogues for antimicrobial agents.
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DAT VAN DE

Chalon tuy la mot nhém phu cta flavonoid
nhung gan day c6 nhiéu dan chat duoc béo cdo
c6 tac dung sinh hoc rat da dang nhu khang
khuan, khang ndm, khang ung thu, chdng oxy
hoéa, trung hoa cac goc tu do, khang viém, giam
dau. 645679

Bén canh nhom chalcon truyén thong, cac
nghién ctu gan day vé hoat tinh sinh hoc ctia
cdc dan chat chalcon di vong nhu quinolinyl
chalcon, cac chalcon chita vong 1,4-dioxan da
thé hién tdc dung khang khudn, khang nam
kha tot.2”

Trong tong hop htu co, chalcon 1a tién
chat tong hop cac flavonoid khac nhu flavon,
isoflavon c6 hoat tinh sinh hoc da dang, cac
dan chat di vong nhw pyrazolin, isoxazolin, c6
tac dung khang vi sinh vat kha tot.12211121 Kha
nang giam thuong ton gan ctia mot s6 chalcon
chita vong 1,4-dioxan in vivo tit mutc do trung
binh dén kh4 manh.(0

Dé gép phan lam phong pht thém cac hop
chat chalcon ca vé ciu tric va hoat tinh sinh
hoc, chung t6i thuc hién dé tai tong hop va
khao sat tac dung sinh hoc mot s6 dan chat
chalcon di vong vdi vong A thay nhan benzen
bang cac nhan thom khac nhu thiofen, furfural
va pyridin.

Bédo cdo nay trinh bay qua trinh tong hop
va hoat tinh khéng vi sinh vat ctia cac dan chat
chalcon di vong.

PHUONG PHAP NGHIEN CUU
Hoa hoc

Tat ca nguyén liéu tong hop duoc mua tir
cong ty Aldrich va Merck, st dung truc tiép
khong tinh ché lai. Xac dinh nhiét d6 néng
chay trén may Gallenkamp véi nhiét ké khong
hiéu chinh. Ghi phé UV trén may U-2010
(HITACHI) va phd IR trén may FTIR 8201 PC
(SHIMADZU), phé 'H-NMR do trén may
Brucker (500 MHz).

Phan tng ngung tu Claisen-Schmidt (%
dwoc dung trong tong hop 12 dan chat chalcon
di vong (xem Bang 1).
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So d6 1. Phan 1tng Claisen Schmidt dung tong hop
chalcon dj vong

Cho vao erlen dan chét acetophenon va
dan chat benzaldehyd véi ty 1& mol (1:1). Hoa
tan tir ttr hon hop nguyén liéu véi mot lwong
toi thiéu methanol, cho tr tir lwgong KOH
twong dwong 2 lan s6 mol vao. Tién hanh &
nhiét d6 phong, theo déi bang sic ky lép
mong, dung mdi khai trién n-hexan - aceton (5-
2). Acid héa tir tir hdn hop bang HCI 10% dén
pH khoang 4. Taa hinh thanh duoc loc, rtta
bang nudc lanh, két tinh lai trong hén hop
methanol thu san pham. Sdy san pham ¢ 40°C.
Phuong phap thir vi sinh

Dinh tinh hoat tinh khang khuén, khang
nam dung phuong phap khuéch tan trén
thach. % Gia tri nong dd trc ch€ toi thiéu (MIC)
cua cac chat tong hop (c6 két qua dinh tinh so bd
duong tinh) dugc khao sat bang phuong phap vi
pha loang trén phién 96 giéng.(¥

Vi sinh vat thit nghiém gom cac vi khuan dai
dién gram dwong nhu Staphylococcus aureus
nhay véi methicillin ATCC 29213 (MSSA) va
khang methicillin ATCC 43300 (MRSA), vi
khuan dai dién nhém gram
Pseudomonas aeruginosae, Escherichia coli, vi nam
Candida albicans do B mon vi - Ky sinh, khoa
Duoc, Dai hoc Y Dugc thanh Phd H6 chi Minh
cung cap.

KET QUA VA BAN LUAN
Tong hop

am nhu

1-(Pyridin-2-yl)-3-(3-nitrophenyl)-2-propen-
1-on (N1)

Hiéu sudt: 65%. Diém chay: 179-180 °C. Pho
IR (v, cm, KBr): 1674 (Uc-0), 1616 (Uc-c nhan



thom). Phd 'H-NMR (500 MHz, DMSO-ds, 0
ppm): 8,83 (d, J = 4,5 Hz, 1H, He); 8,63 (s, 1H,
Ha); 8,40 (d, ] = 16 Hz, 1H, Hg); 8,31 (d, ] = 7,5
Hz, 1H, Ha); 8,29 (d, ] =2 Hz, 1H, Hx); 8,14 (d, ]
=8 Hz, 1H, He); 8,10-8,06 (m, 1H, H«); 7,98 (d, ]
= 16 Hz, 1H, Hy); 7,77 (t, 1H, Hs); 7,74-7,72 (m,
1H, Hs).
1-(Pyridin-2-yl)-3-(4-
dimethylaminophenyl)-2-propen-1-on (N2)

Hiéu suat: 58%. Diém chay: 136-137 °C. Pho
IR (v, cm?, KBr): 1651 (Uco), 1610 (Ucc nhan
thom). Ph6 'H-NMR (500 MHz, DMSO-4, &
ppm): 8,78 (d, ] = 4,5 Hz, 1H, He); 8,08 (d, ] = 8
Hz, 1H, Hs); 8,02 (t, 1H, Hy); 8,01 (d, ] = 15,5 Hz,
Hp); 7,79 (d, ] = 16 Hz, 1H, H,); 7,67-7,66 (m, 1H,
Hs); 7,65 (d, ] =9 Hz, 2H, Hz va He); 6,77 (d, ] =9
Hz, 2H, Hsva Hs); 3,02 (s, 6H, 2 x -CHa).
1-(Pyridin-2-yl)-3-(3,4,5-trimethoxyphenyl)-
2-propen-1-on (N3)

Hiéu suat: 76%. Diém chay: 158-160 °C. Pho
IR (v, cm, KBr): 1668 (Uc-0), 1610 (Uc-c nhan
thom), 1124 (uco.). Pho 'H-NMR (500 MHz,
CHCls-a, & ppm): 8,76-8,75 (m, 1H, He); 8,20 (s,
1H, Hx); 8,17 (d, ] = 16 Hz, 1H, Hg); 7,89 (t, 1H,
Hs); 7,87 (d, ] = 16 Hz, 1H, Hy); 7,51-7,48 (m,
1H, Hs); 6,96 (s, 2H, H2 va He); 3,94 (s, 6H, 2 x -
OCH:); 3,91 (s, 3H, -OCH).
1-(Pyridin-2-yl)-3-(2,4-dimethoxyphenyl)-2-
propen-1-on (Na)

Hiéu sudt: 63%. Diém chay: 147-148 °C. Pho
IR (v, cm?, KBr): 1656 (Uc-0), 1606 (Uc-c nhan
thom), 1276 (Uco.). Phé 'H-NMR (500 MHz,
DMSO-w, & ppm): 8,79-8,76 (m, 1H, He); 8,16
(d, ] = 16 Hz, 1H, Hy); 8,08 (d, ] = 8 Hz, 1H, Hz);
8,07 (d, ] = 16 Hz, 1H, Hy); 8,03 (t, 1H, Hy); 7,77
(d, ] = 85 Hz, 1H, Hs); 7,68-7,65 (m, 1H, Hs);
6,67 (d, ] = 2,5 Hz, 1H, Hs); 6,64 (d, ] =2 Hz, 8,5
Hz, 1H, Hs); 3,92 (s, 3H, -OCHs); 3,85 (s, 3H, -
OCHs).
1-(Pyridin-2-yl)-3-(2-chlorophenyl)-2-
propen-1-on (N5)

Hiéu suat: 51%, Diém chay: 99-101 °C. Pho IR
(v, cm?, KBr): 1674 (Uc-0), 1600 (Uc=c nhan thom).

Pho 'H-NMR (500 MHz, CHClz-a1, & ppm): 8,74
(d, ] =4,5 Hz, 1H, He); 8,36 (d, ] = 16 Hz, 1H, Hp);
8,28 (d, ] =16 Hz, 1H, H,); 8,20 (d, ] = 8 Hz, 1H,
Hz); 7,91-7,86 (m, 2H, H+ va Hs); 7,51-7,48 (m,
1H, Hs); 7,45-7,43 (m, 1H, He); 7,35-7,29 (m, 2H,
Hava Hs).
1-(Thiophen-2-yl)-3-(3-nitrophenyl)-2-
propen-1-on (Ne)

Hiéu suédt: 52%. Diém chay: 157-158 °C. Pho
IR (v, cm?, KBr): 1651 (Uc-0), 1600 (Uc-c nhan
thom). Phé 'H-NMR (500 MHz, DMSQO-uw, &
ppm): 8,77 (d, ] =1,5 Hz, 1H, H~); 8,43 (d, ] =5
Hz, 1H, Hs); 8,33 (d, ] = 8 Hz, 1H, Ha); 8,27 (d, ]
=2 Hz, 8 Hz, 1H, He); 8,09 (d, ] = 16 Hz, 1H,
Hp); 8,10 (d, ] = 1 Hz, 1H, H2); 7,85 (d, ] = 15,5
Hz, 1H, Hy); 7,77 (t, 1H, Hs); 7,54-7,34 (m, 1H,
Hy).
1-(Thiophen-2-yl)-3-(4-
dimethylaminophenyl)-2-propen-1-on (N7)

Hiéu sudt: 60%. Diém chay: 111-113 °C. Pho
IR (v, cm?, KBr): 1633 (uc-0), 1612 (Ucc nhan
thom). Phé 'H-NMR (500 MHz, CHCls-41, &
ppm): 7,83 (d, = 15,5 Hz, 1H, Hg); 7,83 (d, ] =9
Hz, 1H, Hx); 7,62 (d, ] = 6 Hz, 1H, Hs); 7,55 (d,
J=9Hz, 2H, H> va He); 7,23 (d, ] = 15,5 Hz, 1H,
H.); 7,16 (t, 1H, He); 6,70 (d, ] = 8,5 Hz, 2H, Hs
va Hs); 3,04 (s, 6H, 2 x -CHa).
1-(Thiophen-2-yl)-3-(3,4,5-

trimethoxyphenyl)-2-propen-1-on (Ns)

Hiéu sudt: 74%. Diém chay: 155-156 °C. Pho
IR (v, cm?, KBr): 1645 (Uc-0), 1596 (Uc<c nhan
thom), 1124 (Uco). Phd 'H-NMR (500 MHz,
CHCls-a1, & ppm): 7,88-7,87 (m, 1H, Hs); 7,77 (d,
J=15,5Hz, 1H, Hp); 7,69 (d, ] =1 Hz, 5 Hz, 1H,
Hs); 7,30 (d, ] = 15 Hz, 1H, Hy); 7,19 (t, 1H, Ha);
6,87 (s, 2H, Hz va Hs); 3,93 (s, 6H, 2 x -OCHa);
3,91 (s, 3H, -OCHa).
1-(Thiophen-2-yl)-3-(4-chlorophenyl)-2-

propen-1-on (Ns)

Hiéu sudt: 56%. Diém chay: 124-125 °C. Pho
IR (v, cm?, KBr): 1643 (Uc-0), 1583 (Uc-c nhan
thom). Phé 'H-NMR (500 MHz, CHCls-a1, &
ppm): 7,87-7,86 (m, 1H, Hx); 7,79 (d, ] = 16 Hz,



1H, Hp); 7,70-7,69 (m, 1H, Hx); 7,57 (d, ] = 8,5
Hz, 2H, H2va He); 7,40 (d, ] = 8,5 Hz, 2H, Hs va
Hs); 7,38 (d, ] = 16 Hz, 1H, Hy); 7,19 (¢, 1H, Hy).
1-(Furfuran-2-yl)-3-(3-nitrophenyl)-2-
propen-1-on (N1o)
Hiéu sudt: 54%. Diém chay: 183-184 °C. Phd
IR (v, cml, KBr): 1656 (Uc-0), 1604 (Ucc nhan
thom). Pho 'H-NMR (500 MHz, DMSO-s, 6
ppm): 8,73 (s, 1H, Hs); 8,31 (d, ] = 8 Hz, 1H,
H.); 8,27 (d, ] = 2 Hz, 8 Hz, 1H, Hs); 8,10 (¢, 1H,
H2); 7,94 (d, ] = 3,5 Hz, 1H, Hx); 7,91 (d, [ = 15,5
Hz, 1H, Hp); 7,85 (d, ] = 16 Hz, 1H, Hy); 7,76 (t,
1H, Hs); 6,83-6,82 (m, 1H, Hy).
1-(Furfuran-2-yl)-3-(4-
dimethylaminophenyl)-2-propen-1-on (N11)
Hiéu sudt: 62%. Diém chay: 103-104 °C. Pho
IR (v, cm, KBr): 1643 (Uc-0), 1612 (Ve nhan
thom). Phd 'H-NMR (500 MHz, DMSO-ds, &
ppm): 8,00 (d, J = 1 Hz, 1H, Hx); 7,67 (d, ] = 15
Hz, 1H, Hg); 7,66 (d, ] = 9 Hz, 3H, H2, He va
Hs); 7,40 (d, ] = 16 Hz, 1H, H,); 6,76-6,74 (m,
3H, Hs, Hs va He); 3,00 (s, 6H, 2 x -CH).
1-(Furfuran-2-yl)-3-(3,4,5-
trimethoxyphenyl)-2-propen-1-on (N12)
Hiéu sudt: 68%. Diém chay: 157-158 °C. Pho
IR (v, cml, KBr): 1654 (Uc-0), 1604 (Ucc nhan
thom), 1122 (Uco). Phd H-NMR (500 MHz,
CHCls-a1, & ppm): 7,80 (d, ] = 16 Hz, 1H, Hp);
7,66 (d,J=1Hz, 1H, H~); 7,34 (d, ] = 16 Hz, 1H,
H,); 7,34 (d, ] = 3,5 Hz, 1H, Hs); 6,88 (s, 2H, H2
va He); 6,61-6,60 (m, 1H, Hy); 3,93 (s, 6H, 2 x -
OCH:); 3,90 (s, 3H, -OCHs).
Tac dung khang vi sinh vat
Dinh tinh tadc dung khang vi sinh véat cua
cac chat tong hop ¢ nong d6 1024 ug/ml theo
phuong phap khuéch tan trén ban thach, két
qué tém tat trong Bang 1.
Bang 1. Duong kinh viing trc chévi sinh vit ctia cic
dan chat tong hop (mm)

Mau Vi sinh vat thir nghiém
S. P. C.
MS MRS faeca E. aerugi  albica
SA A lis coli nosa ns

Ns 9 7 - - - 10

Nio
Gia tri MIC (ug/ml) dwoc xac dinh theo
phuong phép vi pha loang trén plate 96 giéng,
két qua mo ta trong Bang 2.
BAN LUAN

Dan chat Ns ttc ché cic vi khuan gram
duong MSSA, MRSA thtt nghiém va vi ndm
Candida albicans véi MIC Ian luot 1a 4 ug/ml, 8
pg/ml va 8 pug/ml. Tt két qua xac dinh MIC cho
thdy tac dung khang MSSA ctia Ns tuong duong
voi  amoxicillin-acid  clavulanic, ampicillin-
sulbactam hay cefuroxim theo cach phan loai tai
lieu®.

N5 khang MRSA véi MIC = 8 pg/ml thé
hién kha
lomefloxacin hodc fleroxacin®.

Trén Candida albicans, Ns ¢4 MIC = 8
ug/ml cho thdy tac dung khang tuwong duong
fluconazol va thap hon micafungin c6 MIC = 2
ug/mle).

Bdng 2. Gid tri MIC (ug/ml) ciia cdc dan chit c hoat
tinh

nang khang twong duwong

Mau MIC (pg/ml)
MSSA MRSA Candida
albicans
N1 - 1024
N2 128 -
Ny 1024 1024 -
Ns 4 8 8
Ne - - 512
N7 512 1024 -
No - - 1024




Nio - - 1024

N1 256 1024 -
Gentamicin 2 4 -
Ketoconazol - - 16

(-): khong cé tic dung 6 nong do > 1024 pg/mi

Trén thi truong hién dang c6 mot sd biét
dwoc nhue K-Genlozin, Maxgel... chita 3 thanh
phan la gentamicin, clotrimazol va betamethasol
dipropionat tri bénh ngoai da. Trong do
gentamicin ¢4 tinh khang khuan, clotrimazol véi
tac dung khang nam va corticoid chong viém.
Tt két qua thie MIC ban dau cho thay tac dung
khang tu cau ctia N5 gan nhu tuwong duong véi
gentamicin, ngoai ra tac dung khang Candida
albicans cta Ns clng twong dwong voi
fluconazol nén nhin dinh N5 la mot hoat chat
titm nang c6 thé thay thé gentamicin va
clotrimazol trong cac ché€ pham trén néu dugc
nghién ctu day du hon vé tac dung khang vi
sinh vat, dugc lyc, doc tinh ...caa chat nay.

Lién quan ciu triic va tic dung

Cé thé so bo két luan sy thay thé nhan
thom benzen (vong A) bang nhan thom di
vong khac nhu pyridin, thiophen, furfuran da
tao nén dan chat twong tw chalcon tac dung
khang MSSA va MRSA. Trong sd chalcon di
vong tht nghiém, dan chat ¢4 nhan pyridin c6
tac dung khang MSSA va MRSA manh nhat.

Trong cong thirc ctia N5, su c6 mat cua
nhém thé Cl ¢ vi tri 2 trén vong B lam gia tang
déng ké dén kha ning khang khuan, khang
nam cua hop chat tong hop.

Nhom N-dimethylamino & vi tri 4 trén
vong B lam gidm tdc dung khang vi sinh vat
cua cac chalcon di vong tong hop.

KET LUAN

Ap dung phuwong phép ngung tu Claisen
Schmidt da tong hop duoc 12 dan chat chalcon
di vong. Cac chat nay da dwgc tinh khiét va
xac dinh cac thdng s6 ly hda déc trung, trong
d6 co6 cac pho IR, UV va H-NMR.

Trong 12 chat khao sat ¢6 10 chat c6 hoat
tinh khang vi sinh vat trong d6 Ns c6 tac dung
khang MSSA manh véi MIC = 4 pg/ml, khang

MRSA v6i MIC = 8 pg/ml va khang Candida
albicans manh véi MIC = 8 pg/ml. Day la chat
o tiém nang khang vi sinh vat tot ca vi khuan
tu cau va vi ndm, ¢6 thé dung lam “lead
compound” trong nghién ctru téng hop va
phat trién thanh thudc diéu tri bdi nhiém.

TAI LIEU THAM KHAO

1. Al-Issa, S. A.; Andis, N. AL (2005). Solvent-Free Synthesis
of Chalcones and N-Phenyl-2-Pyrazolines Under
Microwave Irradiation. J. Saudi Chem. Soc., 9 (3), 687-692.

2. Azad, M,; Munawar, M. A, Siddiqui, H. L (2007).
Antimicrobial Activity and Synthesis of Quinoline-Base
Chalcones. Journal of Applied Sciences, 7 (17), 2485-2489.

3. Bohm, B. A. (1998). Introduction to Flavonoids, Volume 2;
Harwood academic publishers: Bangalore, pp 375-376.

4. Bohm, B. A. (1998). Introduction to Flavonoids, Volume 2;
Harwood academic publishers: Bangalore, pp 244-247.

5. Clinical and Laboratory Standards Institute (2008).
Performance Standards for Antimicrobial Susceptibility
Testing; Eighteenth Informational Supplement. ISBN 1-56238-
653-0.

6. Clinical and Laboratory Standards Institute (2008). Reference
Method for Broth Dilution Antifungal Susceptibility Testing
of Yeasts; Third Informational Supplement. ISBN 1-56238-667-
0.

7. Dimmock, J. R.; Elias, D. W.; Beazely, M. A.; Kandepu, N. M.
(1999). Bioactivities of Chalcones. Current Medicinal
Chemistry, 6, 1125-1149.

8. Hiijova, E. Bioavailability of chalcones (2006). Bratisl Lek
Listy, 107(3), 80-84.

9. Kalirazan, R.; Sivakumar, S. U.; Jubie, S.; Gowramma, B.;
Suresh, B. (2009). Synthesis and Biological evaluation of some
heterocyclic derivatives of Chalcones. International Journal of
ChemTech Research, 1(1), 27-34.

10. Khan, S. A; Ahmed, B; Alam, T. (2006). Synthesis and
Antihepatotoxic Activity of Some New Chalcones Containing
1,4 - Dioxane Ring System. Pak. J. Pharm. Sci., 19 (4), 290-294.

11.  Mistry, R. N,; Desai, K. R. (2005). Studies on Synthesis of Some
Novel Heterocyclic Chalcone, Pyrazoline, Pyrimidine — 2 —
One, Pyrimidine — 2 — Thione, para-Acetanilide Sulphonyl
and Benzoyl Derivaties and their Antimicrobial Activity. E-
Journal of Chemistry, 2 (6), 30-41.

12.  Munawar, M. A.; Azad, M,; Siddiqui, H. L.; Nasim, F.-U.-H.
Synthesis and  Antimicrobial  Studies of  Some
Quinolinylpyrimidine Derivatives. Journal of the Chinese
Society 2008, 55, 394-400.

13.  Manju, YK Sharma, M, Chaturvedi, V., Bhatnagar, S;
Srivastava, K,; Puri, S. K,; Chauhan, P. M. S. Substituted
quinolinyl pyrimidines as a new class of anti-infective agents.
European Journal of Medinal Chemistry 2008, 15, 1-11.

14. Nguyén Van Thanh, Tran Cat Dong (2002). Xay dung md
hinh dénh gid chat cé tiém ning khang khuén, Y hoc TP. H6
Chi Minh 6 (1), 309-313.

15.  Smith, M. B,; March, J. (5th ed. 2001). Advanced Organic
Chemistry. New York: Wiley Interscience. pp.1218-1223.
ISBN 0-471-58589-0.









