TAP CHI KHOA HQC TRUONG PAI HQC HONG PUTC - SO 67.2023

TONG HOP VA NGHIEN CUU CAU TRUC MOQT SO DAN XUAT
BENZENESULFONAMIDE CO CHUA DI VONG BENZOTHIAZOLE

Nguyén Thi Ngec Mail, Vii Hong Nam?, Dwong Thi Anh Nguyét?
TOM TAT

Ba dan xudt benzothiazole aniline 2a, 2b, 2¢ duoc tong hep thanh cdng tir phan ing
khiz hop chdt nitro srong 1img véi tac nhan khir Na2S204 trong dung mdi C2H50H véi
hiéu sudt khodng 75%. Khi cho 3 benzothiazole aniline 2a, 2b, 2c tac dung véi TsCl thu
duwoc 3 ddn xudt benzenesulfonamide 3a, 3b va 3c vdi hiéu sudt tir 72+80%. Cdu tric cua
3a, 3b va 3c duoc xac dinh chinh xac bang cac phurong phap phé hién dai 1a IR, NMR va
MS. Bén canh d6 3a, 3b va 3c ciing thé hién hoat tinh khang vi sinh vdt kiém dinh trén mgt
so ching vi khudn va ching nam véi gia tri MIC tir 150+200 pg/ml.

Tw khoa: Benzothiazole aniline, benzenesulfonamide, vi song, hogt tinh khang vi
sinh vat kiém dinh.

1. PAT VAN BE

Cac benzenesulfonamide cé hoat tinh sinh hoc phong phu, trong do ndi bat 1a hoat
tinh khang vi sinh vat kiém dinh [1] va hoat tinh doc té bao [2]. Mot s6 lugng 16n cac dan
xuit benzenesulfonamide cho thdy nhiéu co ché hoat dong chng ung thu, bao gdm wc ché
anhydrase carbonic, xao tron chu ky té bao ¢ pha G1, &rc ché tring hop tubulin, tc ché
chic ning cua chat hoat héa phién mi NF-Y [3]. Hon nita, mot sé loai thudc
benzenesulfonamide nhu pazopanib, belinostat va dabrafenib di duoc st dung trong diéu
tri khdi u. Pazopanib duoc biét dén nhu mét chat tc ché tyrosine kinase thu thé da muc
tiéu manh va cé chon loc, ddng thoi di dwoc phé duyét cho ung thu biéu md té bao than va
sarcoma m6 mém [4]. Belinostat 1a mot chat wc ché histone deacetylase, da dugc chi dinh
dé diéu tri ung thu hach té bao T ngoai vi. Chat &c ché dabrafenib di duoc phé duyét dé
diéu tri khéi u ac tinh khong thé cit bo hoic di can [5]. Tuy nhién cac dan xuat
benzenesulfonamide c6 chira di vong benzothiazole lai chua dugc nghién ciu nhiéu. Trong
bai viét nay, phuong phap tong hop va xac dinh ciu tric cua mot sé benzenesulfonamide
c6 chtra di vong benzothiazole da duoc trinh bay.

2. NOI DUNG NGHIEN CUU
2.1. Thi nghiém
2.1.1. Hoa chat va thiét bj

Céc dung mdi va hoa chat sir dung dé tong hop cac benzenesulfonamide dugc mua
tir Sigma-Aldrich, Merck Corp, Aladdin, Viét Nam va Trung Quédc. Phd IR duogc do trén
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may FT-IR 4700, phé cong hudng tir hat nhan (NMR) duoc do trén may Bruker Avance
500 Hz trong dung mdi DMSO-ds, d6 chuyén dich hda hoc &, don vi ppm; phé khéi luong
(ESI-MS) dugc do trén may LQT Orbitrap XL voi ngudn ESI theo phwong phap do
[M+H]" va [M-H]" trong dung mdi methanol tai Vién Han Iam Khoa hoc va Céng nghé
Viét Nam. D6 chuyén dich héa hoc cua cac tin hiéu trong phé NMR duoc ghi & don vi
tuong d6i ppm. Mot s6 giai doan trong qué trinh tdng hop ¢6 str dung 10 vi séng, nhan hiéu
Elextrolux (san xuat tai Thai Lan, 2012).

2.1.2. Tong hop

Cac hop chit trung gian 1a, 1b, 1c, 2a, 2b va 2¢ dugc tong hop theo So do 1. Céac
dan xuét nitro ¢ chtra di vong benzothiazole dwgc tdng hop theo phuong phéap cé hd chiéu
Xa nang lugng vi song, khdng sir dung xuc tic va dung moi [6], cac amine thu duoc tir
phan @ng khtr hop chét nitro twong tng theo phuong phép cua [7].
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So d0 1. Tong hep cac din xuit ciia benzothiazole aniline 2a, 2b va 2c
Quy trinh chung téng hep cac hop chdt 1a, 1b va 1c

Aldehyde thom (2,37 mmol) va 2-aminothiophenol (0,25 ml, 2,37 mmol) duoc tron
déu trong cbc thuy tinh 100 ml. Hon hop duoc chiéu xa bang 10 vi séng ¢ ché do trung
binh (400 W) trong khoang 4-5 phut. Bé tranh hién tugng qué nhiét trong qué trinh phan
g, mdi lan quay dwoc thuc hién trong khoang 30 giay dén 1 phat. Tién trinh phan ng
dugc theo ddi bang TLC trong hé dung mdi ethyl acetate/n-hexane ti I¢ 1/2. San pham sau
phan tmg duogc két tinh lai trong dung méi ethanol tuyét ddi thu dugc cac dan xuét nitro co
chtra di vong benzothiazole, ky hiéu 1a 1a, 1b va 1c. Hiéu suat dat duoc 1a 85% - 88%.

Quy trinh chung téng hop céc benzothiazole aniline 2a, 2b va 2¢

Na,S,04 durgc thém tur tir vao hon hop 1a (hoic 1b, 1c, 2 mmol) va ethanol (50 ml)
dun hoi lvu (khoang 80°C - 100°C) trong binh cau hai ¢ 100 ml. Tién trinh phan tng duoc
theo ddi bang TLC trong hé dung méi ethyl acetate/n-hexane ti 1& 1/2. Hdn hop sau phan

g duoc loc ndng trén phéu buchner. Dung dich sau khi loc dugce chung cat bst dung moi
(1/3 thé tich) rdi duoc thém tir tir nwéc lanh téi khi luong chat rin mau vang khong doi.
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Chat rin mau vang duoc két tinh lai bing ethanol tuyét déi thu duoc cac benzothiazole
aniline, ky hiéu 1a 2a, 2b va 2c. Hiéu suat phan &ng khir dat 62% =+ 72%.

Quy trinh chung téng hep cac benzenesulfonamide 3a, 3b va 3c

Céc benzenesulfonamide 3a, 3b, 3¢ dugc tong hop theo So' dd 2 va theo 2 quy trinh
thuc nghiém khac nhau.
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Quy trinh 1: Benzothiazole aniline 2a (hoic 2b, 2¢; 1 mmol) dwoc cho vao binh cau
chtra 20 ml DCM c6 hoa tan 1 mmol TsCl va 1 mmol piridine lam méi truong base. Hon
hop phan g duoc khudy gia nhiét & nhiét do 70°C trong 5+6 gio, sau d6 d6 hon hop vao
cde dung 100 ml nudc da thdy cd chét ran tach ra. Chat rin duoc loc va két tinh lai trong
ethanol tuyét déi thu dugc cac din xuit benzenesulfonamide, ky hiéu 1a 3a, 3b va 3c voi
hiéu suét dat tir 55% + 58% [8].

Quy trinh 2: Hop chét benzenesulfonamide 3a, 3b, 3¢ dugc diéu ché bang cach thém
ting giot TsCI (1,00 g, 5,25 mmol) vao hdn hop dang khudy gém 2a hoic 2b hoic 2¢
(5,90 mmol) va 10 ml tetrahydrofuran. Tiép theo Ia thém ting giot dung dich potassium
carbonate 0,59 M (K>COQj3 10 ml, 5,90 mmol) va hdn hop nay dugc khudy ¢ nhiét do phong
trong 6 gio. Sau khi acid hda bang HCI 5M, két taa tring dwoc tach ra, loc chat ran thu
dugc san pham 1a sulfonamide thd. San pham tho dugc hoa tan trong ethanol néng va duoc
loc ndng loai bét tap chit ran. Dich loc dugce dé yén trong 24 gio thu duoc cac tinh thé
khéng mau. Loc hit chan khéng cac tinh thé khdng mau va siy kho thu dugc cac
benzenesulfonamide tinh khiét véi hiéu suat 72% - 80% [9].

2-(Benzo[d]thiazol-2-yl)-4,5-dimethoxy-benzenesulfonamide (3a), hiéu suat: 75%,
te = 187 °C; IR (v (cmY): 3474, 3308, 3200 — 2500 (br.), 3006, 2937, 2836, 1625, 1582,
1559, 1526, 1289, 1250, 1174, 1083, 1067, 1015. *H NMR (500 MHz, DMSO-ds), &
(ppm), J (Hz): 9,37 (s, 1H): 7,99 (d, J = 7.5, 3H), 7,92 (d, J = 8,0, 1H), 7,46 (td, J = 7.0,
1,0, 1H), 7,35 (td, J = 7,0, 1,0, 3H), 7,02 (s, 1H), 6,51 (s, 1H), 3,79 (s, 3H), 3,74 (s, 3H),
2,35 (s, 3H); °C NMR (125 MHz, DMSO-dg), & (ppm): 167,2; 158,7; 153,52; 148,7;
144.3; 141,7, 137,5; 134,3; 130,5; 130,0; 126,4; 125,0; 124,1; 123,7; 122,3; 122,0; 111,1;
108,8; 56,4; 55,2; 24,3; EI-MS m/z: [M+H]", 440,9 au.
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4-(Benzo[d]thiazol-2-yl)-2-methoxy-3-(tosylamino)phenol (3b), hiéu suit: 72%,
tne = 191 °C; *H NMR (500 MHz, DMSO-dg), & (ppm), J (Hz): 9,78 (s, 1H), 9,38 (s, 1H);
8,01 (d,J=6,5,3H),7.92(d, J=6,5, 1H), 7,46 (td, J = 6,0, 1,0, 1H), 7,35 (td, J = 6,0, 0,5,
3H), 7,27 (d, J = 7,0, 1H), 6,27 (d, J = 7,5, 1H), 3,74 (s, 3H), 2,35 (s, 3H); 1*C NMR (125
MHz, DMSO-ds), o (ppm): 167,0; 164,23; 153,5; 151,9, 150,9; 148,0; 142,6; 134,5;
129,8; 126,6; 125,4; 124,3; 122,7; 122,2; 121,5; 117,7; 116,7;116,0; 111,4;110,7; 55,72,
24,3; EI-MS m/z: [M+H]*, 426,9 au.

6-(Benzo[d]thiazol-2-yl)-2,3-dimethoxy-benzenesulfonamide (3c), hiéu suat: 80%,
tne = 184 °C; *H NMR (500 MHz, DMSO-dg), & (ppm), J (Hz): 9,35 (s, 1H); 8,05 (dd, J =
7,5,0,5Hz, 3H), 7,96 (dd, J = 7,5, 0,5 Hz, 1H), 7,48 (td, J = 7,5, 1,5 Hz, 1H), 7,42 (d, J =
9,0 Hz, 3H), 7,39 (td, J = 7,5, 1,5 Hz, 1H), 6.48 (d, J = 9,0 Hz, 1H), 3,84 (s, 3H), 3,73 (s,
3H); 2,37 (s, 3H); 3C NMR (125 MHz, DMSO-dg), & (ppm): 167,2; 158,7; 153,52; 148,7;
144.3; 141,7, 137,5; 134,3; 130,5; 130,0; 126,4; 125,0; 124,1; 123,7; 122,3; 122,0; 111,1,
108,8; 56,4; 55,2; 24,3; EI-MS m/z: [M+H]", 440,9 au.

2.2. Két qua va th4o luan
2.2.1. Tong hop

Téng hop cac dan xuét benzothiazole anilin 2a, 2b va 2c dugc thé hién trong So do
1. Qué trinh khir nhom nitro thanh nhém amine duoc t6i wu hoa bang cach sir dung mot s6
phuong phap khir c6 dién (bang 1). Tat ca cac thi nghiém déu duoc thyc hién trong téi da
20 gio va duoc theo ddi bang sic ky 16p mong (TLC). Céc thi nghiém 1, 3 va 5 xay ra
trong dung mdi nude nude déu phan eng cham hozc khdng phan ung do chat phan tng it
tan trong nude. Pac biét, tic nhan khir Fe/NH4Cl khong thé hién hoat tinh khtr trong
truong hop nay vi tinh acid cia ammonium chloride ¢6 thé yéu hon mudi cua hop chat
amine twong ung va amine tu do duoc tao thanh sau d6 bi oxi héa ngay lap tic dan dén
dung dich mau den nhu quan sat dugc. Khi cho Fe/HCI vao thi san pham thu dwoc 12 mudi
va chira sat. Do d6, Na»S;04 duoc chon lam tac nhan cho phan wng khir. Ngay khi cho
thudc thir Na2S204/NaOH/H20 vao (thi nghiém 5) thi dung dich sau phan &g chuyén sang
mau den do & diéu kién base, aniline ty do duoc tao thanh va bi oxi hda boi oxi trong
khong khi. S¢ di aniline ¢6 mau den 1a do vong benzene chira 3 nhom nhuong electron -
OCHpg, - NH2 va O lam tang mat do electron trén vong benzene nén bi oxi héa nhanh.

Bang 1. T6i wu héa diéu kién phan &ng khir nhém nitro

STT | Tac nhan khir |Dung méi | Thoi gian (h) Hién tuong Hiéu suat (%)
1 Fe/NH4CI H,O  |18h, dun héi lvu | Dung dich mau den 0
2 Fe/NH4Cl | CoHsOH  [20h, dun héi luu | Dung dich mau den 0
3 | Felcon. HCI H.0 12h, dun héi lvu |Dung dich mau vang 45
4 Fe/con. HCI | CoHsOH | 7h, dun héi luu  [Dung dich mau vang 60 (mubi)
> lelfég“/ H,0  [0,5h, dun hdi lwu | Dung dich mau den 0
6 Na;S:0s | CoHsOH | 7h, dun hoi lwu | Chat ran vang vang | 62 (amine tu do)
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Trong 2 quy trinh tong hop cac benzenesulfonamide thi quy trinh 1 phan ¢ng xay ra
trong thoi gian dai, hiéu suat phan tmg twong d6i thap, chéat xuc tac sir dung khdng than
thién v4i moi truong. Trong khi d6, quy trinh 2 thé hién tinh chat wu viét hon d6 1a tranh
sir dung chat xdc tac chuyén pha bang cach st dung THF lam dung mdi hoa tan trong
nudéc, toe do phan tng va hiéu suét ciing cao hon so Vi quy trinh 1, hon nita chat xdc tac
base duoc sir dung ciing than thién voi méi truong, dap ung duoc yéu cau tong hop hoa
hoc xanh. Két qua tong hop cac benzenesulfonamide dugc trinh bay & bang 2.

Bang 2. Két qua tong hep cac benzenesulfonamide

STT 1 2 3
Ky hiéu 3a 3b 3c
OCH, S s
e | G [ e

N HN OCH3 HN OCH3

CTCT Mo e 1°
o
CHj CHg CHs
A b Tinh thé hinh kim | Tinh thé hinh kim | Tinh thé hinh kim
Trang thai ton tai N S e o R
mau trang stra mau trang sira mau trang stra

Nhiét dd néng chay (°C) 187 191 184
Hiéu suat (%) 75 72 80

2.2.2. Cau trac

Céc chit duoc xac dinh cau trdc mot cach chinh xac théng qua cac phuong phap pho
hién dai nhu IR, NMR, MS va quy két dya theo [10]. Két qua phan tich phd cua cac chat
duoc trinh bay rd & myc 2.1.2. Du6i day chung t6i trinh bay chi tiét két qua phan tich cau
tric caa hop chit 3a duoc chon lam chit dai dién.

Phé IR cua 3a thé hién day du cac dao dong hda tri dic trung cua cac nhém chic: IR
(v (cm™): 3474 + 3200 (NH), 3006 (C-H thom), 2937 + 2836 (C-H no), 1625 (5=0), 1582
+ 1526 (C=C vong thom) 1289 1250 (C-O ether).
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Hinh 1. Phé *H NMR va (+)MS ciia hop chit 3a
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Ph6 *H NMR thé hién day du cac tin hiéu cong hudéng cua cac proton khong twong
duong cua 3a. Pya vao do chuyén dich héa hoc, hinh dang van phé va hang sé tach J co
thé dé dang quy két cac tin hiéu cong hudong cua cac proton 3a (duge danh sb thi tu nhu
cdng thic & hinh 1). Cu thé: Tin hiéu caa NH duoc thé hién 1a mot van don, cuong do 1H
& 6= 9,37 ppm. Tin hiéu caa 2 nhdm —OCHs (H10a va H11a) dugc thé hién 1a 2 van don,
mdi van cuong d6 3H ¢ & = 3,84 ppm va & = 3,73 ppm. Tin hiéu cia nhém —CH3 (H20)
cling duoc thé hién 1a mot van don, cuong d6 1H & 8= 2,35 ppm. Céc tin hiéu cong huong
con lai 1a caa 10 proton ving nhan thom. Tin hiéu cia H9 va H12 duoc thé hién Ia 2 van
don, mdi van cuong do 1H, do chuyén dich hda hoc lan luot 1a § = 7,02 ppm va & = 6,50
ppm (do H9 va H12 khong c6 tuwong tac vai cac proton nao khac va ¢ vi tri ortho co6 cac
nhém déy electron nén do chuyén dich héa hoc &1a nhd nhit trong cac proton thom). Tin
hiéu caa H5 1& mot van do6i, cuong do 1H 6 6= 7,99 ppm (d, J = 7,5, 1H), do H5 c6 tuong
tac ortho manh vai H4; Tin hiéu cta H2 la mét van doi, cuong do 1H & 6= 7,92 ppm (d, J
= 8,0, 1H), do H2 c6 tuong tac ortho manh véi H3, Tin hiéu cua H4 dugc thé hién la 1 van
ba, cuong d6 1H ¢ 6= 7,46 ppm (td, J = 7,0, 1,0, 1H), do H4 ¢6 tuong tac ortho vai H3,
H5 va tuong tac meta vai H2; Tin hiéu caa H3 1a mét van ba, cuong d¢ 1H 6 6= 7,35 ppm
(td, J = 17,0, 1,0, 1H), do H3 c6 tuong tac ortho vai H2, H4 va tuong tac meta yéu vGi Hb.
Tin hiéu cong huong cia H15 va H19 1a twong dwong nhau vé do chuyén dich héa hoc,
cling dugc thé hién 1a 1 van doi, cuong d6 2H & 6= 7,99 ppm (d, J = 7,5, 2H); tin hiéu
cong huong caa H16, H18 1a twong dwong nhau vé d6 chuyén dich hoa hoc, ciing dugc thé
hién 12 1 van déi, cudng d6 2H & 5= 7,35 ppm (td, J = 7,0, 1,0, 2H).

Trén ph6 *C NMR cua 3a ciing thé hién day du céac tin hiéu cong huong cua cac C
khéng tuong duong. Co 3 C ving no la C20 (6= 24,3 ppm); C10a va C10b ¢ 6= 56,4 ppm
va 55,2; Céc tin hi¢u con lai la ctia 17C khong twong duong ¢ vung thom (5 (ppm): 167,2;
158,7; 153,52; 148,7; 144,3; 141,7; 137,5; 134,3; 130,5; 130,0; 126,4; 125,0; 124,1; 123,7,
122,3; 122,0; 111,1; 108,8).

Theo cong thirc dy kién, hop chat 3a c6 cong thirc phan tir 13 C22HaoN204S; tng véi
phan tir khdi 1a 440 amu. Trén phd (+) MS cua 3a thiy cd pic ion phan tr m/z = 440,9
amu, didu ndy ching té cong thic du kién cua 3a 1a hoan toan phi hop.

2.2.3. Hoat tinh sinh hoc

Ba mau 3a, 3b va 3c duoc thir nghiém hoat tinh khang vi sinh vat kiém dinh trén 4
chung vi khuan va 4 ching nam. Két qua thir hoat tinh khang vi sinh vat kiém dinh 3a, 3b va
3¢ duoc trinh bay ¢ bang 3.

Bang 3. Két qua thir heat tinh khang vi sinh vat kiém dinh ciaa 3a, 3b va 3¢

Nong do tic ché tdi thieu (MIC, ul)
T | Kyhigu | Vi khuan Gr (-) | Vikhuan Gr (+) Nam méc Nam men
mau | E, P. B. S. A. F. S. C.
coli |aeruginosa |subtillis| aureus |niger|Oxysporum cerevisiae |albicans
1 | Mai_3a |150 - - - - - - 150
2 | Mai_3b |150 - - 150 - - 200 150
3 | Mai_3c - - 200 - -

(-): khéng xdc dinh (khéng biéu hién hoat tinh tai nong dg thir nghiém)

107




TAP CHI KHOA HQC TRUONG PAI HQC HONG PUTC - SO 67.2023

Két qua thur nghiém cho thay ca 3 mau 3a, 3b va 3¢ déu biéu hién hoat tinh khang lai

mét s6 chiing vi khuan va ching nim véi gia tri MIC = 150200 pl.

3. KET LUAN
Cac benzenesulfonamide c6 chira di vong benzothiazole 3a, 3b va 3¢ dugc tong hop

tir phan ng gitta TsCl va amine tuong (ng ¢6 sir dung chat xic tac vo co than thién moi
truong véi hiéu suat khé cao tir 72% -+ 80%. Thong qua cac phuong phap phd hién dai da
chting minh céu trdc caa 3 hop chat 3a, 3b, 3¢ nhu du kién ban dau Ia hoan toan chinh xéc.
3 hop chit benzenesulfonamide ciing thé hién hoat tinh khang vi sinh vat kiém dinh trén
mét s6 chang vi khuan va ching nim véi gia tri MIC = 150+200 pg/ml.
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SYNTHESIS AND STRUCTURAL STUDY OF SOME
DERIVATIVES OF BENZENESULFONAMIDE CONTAINING
BENZOTHIAZOLE RING

Nguyen Thi Ngoc Mai, Vu Hong Nam, Duong Thi Anh Nguyet
ABSTRACT

Three benzothiazole aniline derivatives, namely 2a, 2b, and 2c, were successfully
synthesized through the reduction reaction of nitro compounds using Na25204 as the
reducing agent in C2H50H solvent, yielding approximately 75%. Upon reacting three
benzothiazole anilines, 2a, 2b, and 2c, with TsCI, three benzenesulfonamide derivatives,
3a, 3b, and 3c, were obtained with an efficiency ranging from 72% to 80%. The structures
of 3a, 3b, and 3c were accurately determined using modern spectroscopic methods
including IR, NMR, and MS. Furthermore, compounds 3a, 3b, and 3c exhibited
antimicrobial activity against certain bacterial and fungal strains, with MIC values
ranging from 150 to 200 pg/ml.

Keywords: Benzothiazole aniline, benzenesulfonamide, microwave, antimicrobial
activity.
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