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Nghién ctru tdong hop va khao sat hoat tinh khang
khuan cta dan chat 3-aryl-2H-1,3-benzothiazin-
2,4(3H)-dion

V6 Thi M Hrong', Nguyén Hoang Than,
Nguyén Nhw Quynh, L& Minh Qudc va Pham Thij T6 Lién
Truong Pai hoc Y Duoc Can Tho

TOMTAT

D@t vén dé: Benzothiazin la nhém hop chét duoc ly da tdec dung vdi nhiéu trng dung trong diéu tri cdc
bénh ly khdc nhau: khdng viém, chéng ung thw, gidm dau va bdo vé tim mach, ... Ngoai ra, cdc hop chdt
ndy con cé hiéu quad trong viéc khdng nhiéu loai vi khuén va vindm. Muc tiéu: Téng hop va ddnh gid hoat
tinh khdng khudn cdc ddn chét 3-aryl-2H-1,3-benzothiazin-2,4(3H)-dion. Péi twong va phwong phdp
nghién: Cdcddn chét 3-aryl-2H-1,3-benzothiazin-2,4(3H)-dion dwocténg hop tirnguyén liéu ban déu la
acid thiosalicylic va cdc ddn chdt anilin qua hai giai doan chinh: tao lién két amid va téng hop cdc ddn
chdt 3-aryl-2H-1,3-benzothiazion-2,4(3H)-dion. Cdu truc cla cdc chét trung gian va san phdm duoc xdc
dinh bdng nhiét dé néng chdy, phé UV, IR, MS, NMR. Phwrong phdp thir hoat tinh khdng khudn si dung
phuwong phdp khuéch tdn trong thach va phuong phdp pha loéng. Két qua: Tir acid thiosalicylic dé téng
hop dwoc 4 dén chdt 1,3-benzothiazin-2,4-dion gdm: 3-phenyl-2H-1,3-benzothiazin-2,4(3H)-dion, 3-
(2-clorophenyl)-2H-1,3-benzothiazin-2,4-dion, 3-(3-clorophenyl)-2H-1,3-benzoxazin-2,4(3H)-dion, 3-
(4-clorophenyl)-2H-1,3-benzoxazin-2,4(3H)-dion cdc chédt nay dé duworc xdc dinh céu tric dwa trén cdc
phé IR, MS, NMR. Hiéu sudt cdc phan rng trung binh dat 45.54%. Két qud ddnh gid hoat tinh khdng
khudn cho thdy cd bén ddn chdt déu cé hoat tinh khdng khudn déi vdi Staphylococcus aureus va
Staphylococcus aureus khdng methicillin (MRSA), nhung khéng cé hiéu qud d6i véi Escherichia coli va
Pseudomonas aeruginosa. Két ludn: Da téng hop duoc 4 dén chdt 3-aryl-2H-1,3-benzothiazin-2,4(3H)-
dion. Nhi*tng hop chét nay cé tdc dung khdng khuén khd tét, trong d6é sén phdm 3-phenyl-2H-1,3-
benzothiazin-2,4(3H)-dion (2a) c6 khd ndng khdng S.aureus va, S.aureus khdng methicilin véi gid tri
MICkhd thép (8 ug/mL).

Tirkhéa: 1,3-benzothiazin, téng hop, khdng khuén, Staphylococccus faecalis, Staphylococcus aureus

1. DAT VAN DE

Benzothiazin la mdt nhédm hop chat heterocyclic
v@icautricdactruwng, duocnghién clruvinhirng
d&c tinh sinh hoc da dang, bao gém hoat tinh
khdng khuan, khdng ndm, khéng viém va chéng
ungthu...[1-3].Cachopchitthudc nhém nay da
cho thdy tiém ning trong viéc phat trién cac
thuéc diéu tri, dac biét |13 trong linh vwec khang
khuan[4].

Hién nay, tinh trang khang khang sinh cla vi khuan
ngay cang gia tang, dat ra thach thirc lén choy hoc
trong viéc tim kiém cac hop chat méi cé kha nang
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khang khuin hiéu qua. Cac dan chat 1,3-
benzothiazine [5, 6], d3 duwoc xdc nhan cé kha nang
(rc ché& sy phat trién cla mot s6 vi khuan gy bénh,
déng thoi mé ra tiém nang &ng dung trong diéu tri
nhiém khuan. Méc du d3 cé cac nghién clru vé cau
tric va hoat tinh clia cdc dan chat nay, thong tin chi
tiét vé qua trinh téng hop va hiéu qua khang khuan
cla ching van con han ché. Do d6, can thiét phai
tiép tuc nghién ctru, cai ti€én va phat trién thém céc
dan xuat m&i nhdm nang cao hiéu qua diéu trj cac
nhiém khuan. Trén co s& d6, nghién cru nay nham
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muc tiéu tdng hop cac dan chat 3-aryl-2H-1,3-
benzothiazion-2,4(3H)-dion tir nguyén liéu dau la
acid thiosalicylic déng thoi danh gid hoat tinh
khang khuan cta cac hop chat nay. Nghién ctiru gép

phan cung cap phwong phap téng hop va co sd ly
ludn cho cdc nghién cltu tiép theo vé nhém dan
chat benzothiazin, déng thdi chirng minh tiém
nang khang khuan ctia clia cdc dan chat nay.

Hinh 1. Khung c4u tric benzothiazin

2.DOITUONG VA PHUO'NG PHAP NGHIEN CU'U
2.1. Dditwong nghién ciru
B6h dan chat 3-aryl-2H-1,3-benzothiazin-2,4(3H)-dione.

2.2.Nguyén liéu, thiét bi

Acid thiosalicylic, anilin, 2-cloroanilin, 3-
cloroanilin, 4-cloroanilin (Across, Bi), toluen (Trung
Quéc), ethylcloroformat, SOCI, (Merck, Dirc) theo
tiéu chuin tinh khiét, chat chudn Dimethyl
sulfoxide (DMS0) 10% duing trong nudi cay.

Céac méi trudng nudi cay vi khuan: Tryptic Soy Broth
(TSB), Tryptic Soy Agar (TSA), Thach Mueller-Hinton
(MHA); céc chdng vi khun thir nghiém: Escherichia
coli ATCC 25922, Pseudomonas aeruginosa ATCC
27853, Streptococcus faecalis ATCC 29212,
Staphylococcus aureus ATCC 29213, Staphylococcus

aureus dé khdng methicilin (MRSA) ATCC 43300.

Thiét bi: Mdy do nhiét d6 néng chay Stuart SMP10
(Cole Palmer, Anh); mdy do phé UV-VIS Labomed
UVD - 3500, may do phd IR Anpha T Bruker (Dtrc),
M4y do phd HR-MS micrOTOF-Q Il 10187, may do
phd 'H-NMR va “C-NMR Brucker 500 MHz (Thuy ST)
va cac thiét bi khac.

2.3. Phwong phap nghién ctru

2.3.1. Phuo'ng phdp téng hop

4 dan chat 3-aryl-2H-1,3-benzothiazin-2,4(3H)-
dion dugc tdng hop tir acid thiosalicylic qua giai
doan[7]:

Giai doan 1: Téng hop cac dan chat N-aryl-2-
mercaptobenzamid (1a-1d)

la-1d
a:R=H; b: R =2-Cl; c: R= 3-Cl, R=4-Cl
Hinh 2. T6ng hop 4 dan chit N-aryl-2-mercaptobenzamid (1a-1d).

Giai doan 2: T6ng hop 4 dan chat 3-aryl-2H-1,3-benzothiazin-2,4(3H)-dion (2a-2d).

2a-2d
a:R=H; b: R=2-Cl; c: R=3-Cl, R=4-Cl
Hinh 3. Tong hop 4 dan chat 3-aryl-2H-1,3-benzothiazin-2,4(3H)-dion (2a-2d)
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2.3.2.Khdo sat hoat tinh khdng khuén

St dung phuong phép khuéch tén trong thach va
phuwong phap pha lodng dé xac dinh hoat tinh
khdng khuan song song v&ichirng 4m 13 dung moi
DMSOvachingduwonglalevofloxacin [8].

3.KETQUA

3.1.Kétquatdnghophdahoc

3.1.1. Téng hop cdc dén chdt N-aryl-2-
mercaptobenzamid (1a- 1d)

Trong binh cdu 250 mL, cho vao 15.4 gam (0.1
mol) acid thiosalicylic vd 200 mL toluen, I3p hé
théng sinh han. Khudy déu va lam lanh trén bép
khudy tir trong khodng 30 phut. Sau do6, tir tir
thém 22.5 mL (0.3 mol) SOCI, vao hén hgp phan
tng, khudy déuva dun hdiluu & nhiét d670-80°C
trong 1 gi®. Ti€p theo, thém tir tir 16.68 mL (0.15
mol) anilin vao binh phan &ng théng qua binh
l&ng, khudy déu va gia nhiét. Duy tri nhiét do &
120 - 125°C trong khoadng 3 gi®. Khi phan &ng két
thuc, dé hdn hop ngudi hoan toan, réi thém dung
dich NaHCO, bdo hoavao cho dén khipH cldiadung
dich dat 9-10. Sdn pham sé& tda xudng duwdi dang
tla min, mau vang. Loc két tla va rira tda bang
nuwdc cat dén khi pH dat trung tinh. Sau d6, cho
thém HCl 10% vao dung dich cho dén khi pH giam
xuéng1-2.Lockéttla, rira bang nwdc cat dén khi
pH trung tinh va siy tla & nhiét dé 60°C dé thu
duocsan phamtho.

Tién hanh phan ng twong tu vdi 0.15 mol 2-
cloroanilin, 3-cloroanilin va 4-cloroanilin. Cac san
pham thd thu dwoc s& dwoc tinh ché bang hon
hop ethanol 96% va nwdc theo cac ty Ié (5:1),
(9:1), (5:1), (4:1) va tdy mau bang than hoat tinh.
Locndéng, dé nguditlrtlr d€ san phdmkét tinh. Loc
18y sdn pham, rira bang hdn hop ethanol 96% va
nuwdc lanh, sau d6 sdy & 60°C dé thu dwgc cac san
phamtinh khiét(1a-1d) nhu sau:

N-phenyl-2-mercaptobenzamid (1a)

Hiéu suat: 66.87% (15.31 g). Tinh thé hinh kim,
mau trang khéng tan trong nwdc va tan trong
ethanol, pyridin, aceton, DMF. Nhiét d6 ndng
chay: 245.1°C. UV,__(nm): 257.2 nm. IR (cm™),
3290 (N-H), 1648.9 (C=0), 1498.8 (C=C). 'H-NMR
(500 MHz, DMSO-d,, ppm): 10.54 (s; 1H; -NH-
amid), 7.76 (m; 4H; H,, H,, H,, H,), 7.51 (t; J=8; 1H;
H,), 7.38 (m; 3H; H,, H,, H,), 7.14 (t; J=7.5; 1H; H,).
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“C-NMR (125 MHz, DMSO-d,, ppm): 165.7 (C=0
amid), 138.7(C,), 138.7(C,), 134.8(C,), 131.4(C,)
128.8(C,, C,), 128.4(C,), 126.4 (C, C,), 124.0(C,),
120.1 (C,, C,). C,;H,,NOS [M-H] m/z = 229.30 (dw
kién), m/z=228.04 (thucté).

N-(2-chlorophenyl)-2-mercaptobenzamid (1b)
Hiéu suat: 66.14% (17.43 g). Bot min vd dinh hinh
mau trang khéng tan trong nudc va tan trong
ethanol, pyridin, aceton, DMF. Nhiét d6 ndng
chay: 248.2°C. UV__(nm): 252.4 nm. IR (cm™):
3411.5 ( N-H), 1666.8 ( C=0), 1472.2 ( C=C),
751.1(C-Cl). "H-NMR (500 MHz, DMSO-d,, ppm):
10.32 ('s; 1H -NH- amid); 7.90 (d; J=7.5; 1H; H,);
7.78(d; J=8;1H; H,); 7.65 (d;J=8; 1H; H,); 7.56 (m;
2H; H,, H,); 7.42 (m; 2H; H,, H.); 7.33 (t; J=7.5; 1H;
H,). "C-NMR (125 MHz, DMSO-d,, ppm): 165.9
(C=0 amid); 137.1 (C,); 134.6 (C,); 133.4 (C,);
131.7(C,),129.6(C,),129.4(C,);,128.5(C,), 128.3
(C,), 127.7 (C.), 127.5 (C,), 126.3 (C,)), 126.2 (C,).
C,,H,,CINOS [M-H] m/z = 263.02 (du kién), m/z =
262.00 (thycté).

N-(3-chlorophenyl)-2-mercaptobenzamid (1c)
Hiéu suat: 56.23% (14.82 g). Bt min vd dinh hinh
mau trang khong tan trong nudc va tan trong
ethanol, pyridin, aceton, DMF. Nhiét d6 ndng
chay: 220.6°C. UV_ (nm): 258.4 nm. IR (cm™):
3327.7 (N-H); 1646.6 (C=0); 1523.3 (C=C); 775.1
( C-C1). 'H-NMR (500 MHz, DMSO-d,, ppm):
10.72 (s; 1H; -NH-); 7.96 (s; 1H; H,)); 7.79 (d; J=8;
1H; H,); 7.78 (d; J=8.5; 1H; H,); 7.69 (d; J=8.5; 1H;
H.); 7.53(t;J=7.5; 1H; H,); 7.41 (t; J=8; 2H; H,, H.);
7.20 (m; 1H; H,). ®C-NMR (125 MHz, DMSO-d,,
ppm): 165.9 (C=0 amid), 140.3 (C,), 136.5 (C)),
134.3(C,),133.1(C,), 131.6(C,), 130.4(C,), 128.5
(C,), 126.4 (C,, C,), 123.7 (C,), 119.5 (C,), 118.5
(C,). C,sH,,CINOS [M+Na]'m/z = 263.02 (dy kién),
m/z=286.00 (thycté).

N-(4-chlorophenyl)-2-mercaptobenzamid (1d)

Hiéu suat: 71.15% (18.75 g). B&6t min vo dinh hinh
mau trdng khong tan trong nwdc va tan trong
ethanol, pyridin, aceton, DMF. Nhiét d6 néng
chay: 224.5°C. UV, (nm): 259.4 nm. IR (cm’):
3290.1 (N-H); 1650.3 (C=0); 1517.2 (C=C); 746.2
( C-C1). 'H-NMR (500 MHz, DMSO-d,, ppm):
10.66 (s; 1H; -NH-); 7.77 (m; 3H; H,, H,, H,); 7.75
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(d;J=8;1H; H.); 7.51 (t; J=7.5; 1H; H,); 7.44 (d; J=9;
2H; H,, H.); 7.39 (t; J=7.5; 1H; H,). "C-NMR(125
MHz, DMSO-d,, ppm): 165.8 (C=0 amid); 137.8
(C,); 136.5 (C,); 134.5 (C,); 131.6 (C,); 127.7 (C,);
128.7 (C,, C.), 128.5 (C,), 126.5 (C,), 126.4 (C,),
121.7 (C,, C,). C,;H,,CINOS [M-H] m/z = 263.02
(dwkién), m/z=262.01 (thycté).

3.1.2. Téng hop cdc dén chdt 3-aryl-2H-1,3-
benzothiazion-2,4(3H)-dion (2a-2d)

Can chinh xac 4.58 gam (0.02 mol) N-phenyl-2-
mercaptobenzamid vao binh cdu. Thém 40 - 50
mLpyridinvao binh, khudy déutrén bép khuay ti
cho dé&n khi chat rdn hoan toan hoa tan. Lap hé
théng sinh han vao binh cdu, déng thdi cho
khoang 20 mL ethylcloroformat vao binh lang
gan, 1ap binh |3ng gan vao dau hé théng sinh han
va ti€n hanh 1am lanh hén hop. Tién hanh nhé
tirng giot ethylcloroformat t¥ binh lang gan vao
binh cau, khudy déu lién tuc. Duy tri nhiét dé
trong binh ciu & khoang 10-20°Ctrong 24 gio dé
phan &rng hoan tat. Sau khi phan &rng két thic, dé
hén hop ngudi dan dén nhiét d6 phong. Tiép
theo, tr tir thém dung dich HCl 1% vao, khudy
déu cho dén khi xuat hién két tda. Loc két tda va
rira bang nudc cat cho dén khi pH dung dich dat
trung tinh. Sau d6, chuyén két tda da rira vao
khoang 20 mL dung dich NaOH 1%, loc va rira két
tha bang nudc cat cho dén khi pH dung dich dat
trung tinh. Say két tla & 60°C dé thu dugc san
phamtho.

Ti€nhanh phdn rng twong ty véi0.02 mol cdc dan
chat N-(2-chlorophenyl)-2-mercaptobenzamid,
N-(3-chlorophenyl)-2-mercaptobenzamid va N-
(4-chlorophenyl)-2-mercaptobenzamid, thu
duoc4sanpham (2a-2d).

Céc san pham thu duoc s& dugc tinh ché bang
cach hoa tan chudng trong mot lugng n-hexan
néng. Tdy mau dung dich bang than hoat tinh, loc
néngva lam lanh dung dich dé san pham két tinh.
Loc 18y tinh thé va rira bang n-hexan lanh nhiéu
[an cho dén khithu dwgcsan phamtinh khiét.
Tién hanh phan ng tuong tu nhu trén vai
0.02 mol céc dan chat N-(2-chlorophenyl)-2-
mercaptobenzamid, N-(3-chlorophenyl)-2-
mercaptobenzamid va N-(4-chlorophenyl)-2-
mercaptobenzamid dé thu dwoc 4 san pham (2a-2d).
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DGi véi san pham 2b, hoa tan san pham trong
methanol v&i lwong téi thiéu, sau d6 tron déu vai
silicagel. Tién hanh sac ky cot nhanh véi hé dung
moi rira giai thay d6i tir PE (100%) d&n hdn hop
PE:aceton (85:15) dé thu dugc phan doan chira
thanh phan don gian hon. Cé cac phan doan nay
trén bé&p cachthldy & 60°C. San pham két tinh dudi
dang tinh thé sé& duwoc loc, rlra bang methanol
lanhvathuduocsadnphamtinhkhiét.

3-phenyl-2H-1,3-benzothiazin-2,4(3H)-dion (2a)
Hiéu suit: 20.29% (1.04g). Dang tinh thé hinh
kim, mau trang khdng tan trong nudc khéng tan
trong nudc va tan trong ethanol, methanol, n-
hexan, DMSO. Nhiét dd ndéng chay: 144.1°C.
UV, (nm):329.8;257;228.4.PhS IR (v,cm™, KBr):
1662.2 (v C=0 thiolacton) ; 1591.0 (v C=0 amid);
1498.8 (v C=C). 'H-NMR (500MHz, DMSO-d6, &
ppm):8.03(d, J/=8,1H,NH); 7.95(d, J/=7.5,1H, H,);
7.74(t,J=7.5,1H,H,); 7.69 (m, 2H,H,,H,); 7.50 (m,
3H, H,, H., H.); 7.35 (t, J=7.5, 1H, H,). “C-NMR
(125MHz, DMSO-d6, 6 ppm): 163.3 (C,); 159.4
(C,); 149.1 (C,); 140.2 (C,,); 132.6 (C,); 129.5 (C,,
C.); 127.0 (C,); 126.2 (C,); 126.0 (C,); 124.5 (C,,
C.);124.3(C,); 121.9(C,). C14H9CINO2S [M]'m/z
=255.04 (dwkién), m/z=255.03 (thycté).

3-(2-clorophenyl)-2H-1,3-benzothiazin-2,4-
dion (2b)

Hiéu suat: 17.50% (1.01g). Dang tinh thé hinh vay,
mau trang khong tan trong nudc khong tan trong
nudc va tan trong ethanol, methanol, n-hexan,
DMSO. Nhiét do néng chay: 156.3°C. UV (A, nm):
320.4 ; 253. IR ( v, cm”, KBr): 1651.7 (v C=0
thiolacton ); 1594.5 (v C=0 amid); 1474.1 (v C=0 );
734.1 (v C=Cl). 'H-NMR (500MHz, DMSO-d6, & ppm):
7.87 (d, J=7.5, 1H, H,); 7.77 (d, J=8, 1H, H,); 7.63 (d,
J=7.5, 1H, H,); 7.58 (d, 1H, H,); 7.54 (t, 1H, H,); 7.41
(g, J=(7.5;7), 2H, H,, H,); 7.32 (m, 1H, H,). “C-NMR
(125MHz, DMSO-d6, & ppm): 166.2 (C,); 157.2 (C,);
137.2 (C,); 134.7 (C,); 133.6 (C,); 131.9 (C,); 129.8
(C)); 129.5 (C,); 128.7 (C,); 128.5 (C); 127.9 (C,);
127.7 (C.); 126.5 (C,); 126.4 (C.). C,,H,CINO,S [M]'
m/z=289.5 (du kién), m/z=289.4 (thyc té).

3-(3-clorophenyl)-2H-1,3-benzoxazin-2,4(3H)-
dion (2c)
Hiéu suat: 22.74% (1.32g). Dang tinh thé hinh
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kim, mau trang khong tan trong nudc khong tan
trong nudc va tan trong ethanol, methanol, n-
hexan, DMSO. Nhiét d6 néng chdy: 141.5°C. UV
(A,., nm): 331.4; 258.4; 222.9. IR (v, cm”, KBr):
1655.0 (v C=0 thiolacton); 1588.4 (v C=0 amid);
1477.7 (vC=C); 736.9 (v C-Cl). "H-NMR (500MHz,
DMSO-d6, 6 ppm): 8.08 (d, J=8, 1H, NH); 7.97 (d,
J=8,1H, H,); 7.92 (s. 1H, H,); 7.78 (t, J=8, 1H, H,);
7.64 (m, 1H, H,); 7.56 (t, J=8, 1H, H,); 7.51 (t, J=8,
1H, H,); 7.51 (t, J=8, 1H, H.)); 7.45 (m, 1H, H,)). “°C-
NMR (125MHz, DMSO-d6, & ppm): 163.4 (C,);
158.2(C,); 138.5(C,); 140.0(C,,); 133.5(C,); 132.8
(C,); 131.1 (C,); 126.6 (C;); 126.2 (C,); 126.1 (Cy);
124.1(C,); 123.8 (C,); 122.5 (C,); 122.0 (C,).
C14H8CINO2S [M]"/mz = 289.5 (dv kién), m/z =
289.40 (thycté).

3-(4-clorophenyl)-2H-1,3-benzoxazin-2,4(3H)-
dion (2d)
Hiéu sudt: 19.51% (1.13g). Dang tinh thé hinh

Bang 1. K&t qua dinh tinh kha ning khang khuan

kim, mau trang khong tan trong nuwdc khong tan
trong nudc va tan trong ethanol, methanol, n-
hexan, DMSO. Nhiét dé néng chay: 128.2°C. UV
(A,., nm): 331.6; 259.2; 230.6. IR (v, cm”, KBr):
1679.3 (v C=0 thiolacton); 1591.2 (v C=0
thiolacton); 1488.6 (v C=0 amid). 'H-NMR
(500MHz, DMSO-d6, & ppm): 8.04 (d, J=8, 1H,
NH); 7.96 (d, J=7.5, 1H, H,); 7.75 (m, 3H, H,, H,,
H.); 7.57 (m, 2H, H,,H.); 7.50 (t, 1H, H,). "C-NMR
(125MHz, DMSO-d6, & ppm): 163.4 (C,); 156.7
(C,); 136.1 (C,); 140.0 (C,,); 131.0(C,); 132.8 (C,);
129.4(C,.C.); 126.2(C,); 126.1(C,); 125.9(C..C,);
124.1 (C,); 122.0 (C,.). C14H8CINO2S [M]' ' m/z =
289.5 (dukién), m/z=288.99 (thucté).

3.2. K&t qua dinh tinh kha ning khang khuan va
giatriMICchasanpham

Két qua dinh tinh khang khudn vdi néng dé cac
chat thir nghiém 2 mg/mL dugc trinh bay trong
Bang1.

Ma3u Kha ning khang khuan
E.coli P. aeruginosa S. faecalis S.aureus MRSA
2a - - + + +
2b - - + + +
2c - - + + +
2d - - + + +
Chiing DMSO 10% - - - - -

Chu thich: “+”: ¢ xudt hién vong khdng khudn; “-”: khéng xudt hién vong khdng khuén

Két qua dinh tinh so bd cho thay ca bdn dan chat 3-
aryl-2H-1,3-benzothiazin-2,4(3H)-dion déu cho
thay tdc dung khang khuan hiéu qua déi vdi
Staphylococccus faecalis, Staphylococcus aureus,

Bang 2. K&t qua MIC (pg/mL) cdia san pham

Staphylococcus aureus dé khang methycilin (MRSA)
ma khéng c6 hoat tinh trén 2 chdng vi khuan gom:
Escherichia coli, Pseudomonas aeruginosa. Két qua
th&r MIC dwoctrinh bay & Bang 2.

) MIC (ug/mL)
Mau
S.faecalis S.aureus MRSA
2a 16 8 8
2b > 1024 > 1024 1024
2c 64 64 64
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) MIC (pg/mL)
Mau
S.faecalis S.aureus MRSA
2d 64 64 64
Levofloxacin 2 0.5 0.5

Két qua nghién ctru cho thay hop chat 2a cé hoat
tinh khang khuan manh nhat trén ca ba ching vi
khuan thir nghiém. Cu thé, gia tri MIC cta 2a d6i
vai Staphylococcus faecalis, Staphylococcus
aureus, va Staphylococcus aureus khang
methicillin (MRSA) lan lwot 1a 16, 8 va 8 pg/mL.
Nhitng két qua nay cho thay hgp chat 2a cé tiém
nang I&n trong viéc phat trién thanh mét chat
khang khuan. Dic biét, gid tri MIC ca hop chat gan
twong duong véi MIC cla levofloxacin, mot loai
khang sinh phé bién.

4.BANLUAN

Qua trinh téng hop dan chat 3-aryl-2H-1,3-
benzothiazin-2,4(3H)-dion trong nghién clru nay
c6 mot sé cai tién dang chu y so vdi cdc phuong
phap d3a cong bé trwdec d4. Viéc sir dung toluen [am
dung mai gitip tdng hiéu qua hoa tan va dé dang
tach bé sau phan &rng, tranh sy hinh thanh cac san
pham phu kho tach [9]. S& dung SOCI, 1am tadc nhan
halogen hda, vdi viéc bd sung tir tir va kiém sodt
nhiét dé, gitp gidm thiéu that thoat va san pham
phu so véi cac phuong phap cii [10]. Bén canh do,
viéc st dung ethylchloroformiat déong vong va
cung cdp nhdm C=0 gilp don gian hda quy trinh
téng hop va giam bdt sé bude phan (rng so védi céc
nghién ctru truwdc day [11], dong thoi kiém soat
nhiét dd phan rng & murc 10 - 20°C gilp tranh su
bay hoiva phan hiy sdn pham. Nhirng cai tién nay
gilip nang cao hiéu suat va chat lvgng san pham so
v3i cdc phuwong phap da cong b6 trude do.

B&n hop chat 2a, 2b, 2c va 2d khéng cé hoat tinh
khdng ddi véi Escherichia coli va Pseudomonas
aeruginosa, nhung lai c6 hiéu qua manh vai cac
chang Staphylococcus faecalis, Staphylococcus
aureus va Staphylococcus aureus khang methicillin
(MRSA). Trong d6, hop chat 2a thé hién hoat tinh
khdng manh nhat vai gia tri MIC lan luot 13 16
pg/mL, 8 pg/mL va 8 pug/mL déi vai ba chdng vi
khuan nay, cho thay tiém ndng khang khuan vuot
tréi so vdi 2b, 2c va 2d. So véi cdc nghién clru khdc,
gia tri MIC cla hop chat 2a ddi vai Staphylococcus
aureus va Staphylococcus aureus khang methicillin

ISSN: 2615 - 9686

(MRSA) 1a kha an tuong, cho thay day 1a mot hop
chat c6 tiem nang khang khuidn manh mé. Theo
nghién ciru cta Liu et al. (2020), cac hop chat
tuwong ty c6 MIC déi vdi Staphylococcus aureus
khoang 16 pg/mL, trong khi hgp chat2acé MICla 8
ug/mL, cho thdy hiéu qua vugt trdi hon trong viéc
(rcché&vikhuan nay [12].

Hop chat 2a khong chira nhdm thé Cl trén vong
phenyl, diéu nay cé thé giai thich sy manh mé cua
hoat tinh khang khudn cta né. Sy vang mat cla
nhém thé Cl cé thé gilp tang cwdng su tuwong tac
cla hgp chat 2a vdi vi tri nhay cdm trén vi khuan,
d3c biét a trong viéc (rc ché& cdc qua trinh sinh téng
hop cha vi khudn. Nhém thé Cl cé thé anh huéng
dén ciu truc cda phan tl, lam gidm kha nang
tuong tac gitta hop chat va cdc muc tiéu sinh hoc
trén bé mat vi khuan, dan dén sy giam hoat tinh
khang khuan. Khéng ¢ nhém thé Cl trén vong
phenyl, hop chat 2a cé thé dé dang lién két vdi cac
muc tiéu sinh hoc trong méi trudrng khang thudc,
noi sy twong tac cia phan tlr vdi cac protein vi
khuan cé thé quan trong hon so véi nhitng yéu té
khéc.Viéc thay thé nhdm Cl tai cdc vi tri khac nhau
trén vong phenyl (vi tri 2, 3, 4) s& lam thay d&i ciu
trdc khéng gian cta phan tlr, anh hudng dén kha
nang twong tc cla hop chat véi cdc muc tiéu sinh
hoc. Cac hgp chat 2b, 2c va 2d, trong d6 nhdom Cl
thay thé& & cac vj tri khac nhau, cé hoat tinh khang
khuan t6t nhung khong manh bang hop chat 2a.
Cu thé, nhdm Cl & vi tri 3 (2¢) va 4 (2d) tao ra cac
hiéu &rng dién tlr khac nhau, lam thay déi tinh chat
phan tlr va dnh hudng dén mirc d6 twong tac voi
cac muc tiéu sinh hoc cla vi khuan. Két qua nay
cling phu hop véi cac nghién ctru trwdce, nhu cla
Smith et al. (2019) va Patel et al. (2021), cho thay vi
tri nhém Cl trén vong phenyl ¢ thé dnh huwéng I6n
dén kha nang rcchévikhuan [13, 14].

Sy thay d&i nhédm thé cé thé |am thay ddi cac tinh
chat vat ly cha hgp chat, nhu tinh than dau (logP)
va kha nang hoa tan trong nudc. Nhédm Cl cé thé
lam t3dng tinh than dau cda phan tl, vi vay viéc thay
th& nhdm Cl & céc vi tri khdc nhau cé thé thay déi
logP va anh hudng dén kha nang tham thau qua
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mang sinh hoc. Hop chat 2a, khéng ¢ nhém Cl, cé
thé cé logP thap hon, gitp tang kha ndng hoa tan
trong nwdc va dé dang ti€p can cac muc tiéu sinh
hoc cta vi khuan. Tuy nhién, viéc thi€éu nhém Cl
cling ¢ thé lam gidm tinh chon loc cda hop chat
ddivéicac muctiéu cuthétrénvikhuan [13].

Vé co ché khang khuan, mot gid thuyét co thé 1a
hop chat 2a trc ché qué trinh sinh téng hop protein
hodc DNA cla vi khuan, tir d6 lam gidm su phat
trién va sinh san cta ching. Viéc thiéu nhém Cl cé
thé giip hop chat nay dé dang lién két véi cac
protein quan trong cla vi khuan trong qua trinh
sinh téng hop, dac biét trong moi trudng khang
thu6c, noi cac protein nay tré thanh muctiéu chinh
[14]. Cac nghién clru ti€p theo cd thé tap trung vao
viéc phan tich cdu tric va chirc ndng cla cac muc
tiéu nay dé 1am rd co ché tdc déng cha hgp chat 2a
vacachogp chattuongty.

So vdi levofloxacin - mét khang sinh cd cdu truc
twong tuw va dang duoc st dung réng rai - gia tri
MIC cla cac hop chat tdng hop nay gan tuong
duong véi levofloxacin. Diéu nay chi ra rang viéc
phat trién cac dan xuat benzothiazin thay cho
benzoxazin trong cau tric cla levofloxacin 1a mot
hudng ditiém ndng. Tuy nhién, dé danh gia day dd
tiém nang khang khun va khang ndm cua cac cau
trdc nay, can thyc hién thém nhiéu nghién clru,
bao gdbm viéc gan cac nhédm thé hodc ngung tu vai

cac dj vong khdc dé t6i wu héa ddc tinh sinh hoc va
m& rong rng dung.

5. KET LUAN VA KIEN NGH|

P3tdng hop dwocvanhandang dugc4 hop chat 3-
phenyl-2H-1,3-benzothiazin-2,4(3H)-dion (2a), 3-
(2-clorophenyl)-2H-1,3-benzothiazin-2,4-dion
(2b), 3-(3-clorophenyl)-2H-1,3-benzoxazin-
2,4(3H)-dion (3c), 3-(4-clorophenyl)-2H-1,3-
benzoxazin-2,4(3H)-dion (2d). Két qua th&r nghiém
khang khuan cho thay tat ca cac hop chat nay déu
c6 kha ndng (rc ché vi khuan hiéu qua, dic biét déi
v@i Staphylococcus faecalis, Staphylococcus
aureus va chung Staphylococcus aureus khang
methicillin (MRSA). Hop chat 2a thé hién kha nang
khang khuan khd manh d6i véi Staphylococcus
aureusva MRSA véigia triMICla 8 pg/mL.

DAO DU'CNGHIEN CU'U

Nghién clru nay da dwoc sy cho phép va thyc hién
theo quy dinh cta Trudng Pai hoc Y Dwoc Can Tho.
Cam két sé liéu nghién clru dugc Trwdng Dai hoc Y
Duwoc Can Tho cho phép sir dung, cdng b6 va khéng
co xung doétloiichtrong nghién ctru.

LO1CAMON

Nhém tac gia xin cam on Trwong Dai hoc Y Duoc
Can Tho d3 ho trg va tao diéu kién thuan lgi dé
hoanthanh nghién ctru nay.
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Synthesis and evaluation of the antibacterial activity of
3-aryl-2H-1,3-benzothiazine-2,4(3H)-dion derivatives

Vo Thi My Huong, Nguyen Hoang Than, Nguyen Nhu Quynh,
Le Minh Quoc and Pham Thi To Lien

ABSTRACT

Background: Benzothiazine is a group of pharmacological compounds with diverse bioactivities and has
numerous applications in the treatment of various diseases, including anti-inflammatory, anticancer,
analgesic, and cardiovascular protective effects. In addition, these compounds have shown effectiveness
in combating a wide range of bacteria and fungi. Objectives: Synthesis and evaluation of the antibacterial
activity of 3-aryl-2H-1,3-benzothiazine-2,4(3H)-dion derivatives. Materials and methods: The 3-aryl-2H-
1,3-benzothiazine-2,4(3H)-dione derivatives were synthesized from thiosalicylic acid and aniline
derivatives through two main stages: amide bond formation and the synthesis of 1,3-benzothiazine-2,4-
dione derivatives. The structures of the intermediates and products were determined using melting point,
UV spectrum, IR spectrum, MS spectrum, and 'H-NMR, “C-NMR spectrum. The antibacterial activity was
tested using the agar diffusion method and dilution method. Result: From thiosalicylic acid, four 1,3-
benzothiazine-2,4-dione derivatives were synthesized, incuding 3-phenyl-2H-1,3-benzothiazine-2,4(3H)-
dione, 3-(2-chlorophenyl)-2H-1,3-benzothiazine-2,4-dione, 3-(3-chlorophenyl)-2H-1,3-benzothiazine-
2,4(3H)-dione, and 3-(4-chlorophenyl)-2H-1,3-benzothiazine-2,4(3H)-dione. These compounds were
structurally characterized using IR, MS, and NMR spectroscopy. "The average reaction yield is 45.54%. The
antimicrobial activity evaluation results indicate that all four derivatives exhibit antibacterial activity
against Staphylococcus aureus and methicillin-resistant Staphylococcus aureus (MRSA), but show no
efficacy against Escherichia coli and Pseudomonas aeruginosa. Conclusion: Four 3-aryl-2H-1,3-
benzothiazine-2,4(3H)-dione derivatives have been synthesized. These compounds exhibit good
antibacterial activity, with compound 3-phenyl-2H-1,3-benzothiazin-2,4(3H)-dion (2a) showing the ability
toinhibitS. aureus and methicillin-resistant S. aureus (MRSA) with a relatively low MICvalue (8 ug/mL).

Keywords: 1,3-benzothiazine, synthesis, antibacterial, Staphylococccus faecalis, Staphylococcus aureus
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