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TOM TAT

Trong bai viét ndy, hai ester 5a, 5b va hai hydrazide 6a, 6b c6 chi#a di vong
benzothiazole dd duwoc tong hop thanh cong tir chat dau 1a 4-hydroxybenzaldehyde, trong
do giai doan déng vong benzothiazole ¢6 hé tro chiéu xa ning lirong vi séng. Cdu tric cua
bon hop chdt nay duoc xac dinh qua cac phuong phap phé hién dai nhw IR, NMR va MS,
Két qua thir nghiém hoat tinh khang vi sinh vdt kiém dinh cho thdy ca hai mdu 6a, 6b déu c6
hoat tinh trung binh Va yéu doi véi mét sé ching Vi khudn hodc ndm.

Tiur khod: Ester, hydrazide, benzothiazole, 4-hydroxybenzaldehyde, vi séng.
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1. PAT VAN BE

Benzothiazole 1a mot hop chit di vong c6 chira sulfur, bao gdm mot vong benzene
ngung tu VGi vong thiazole. Di vong benzothiazole ban déu dugc tim thay trong nhiéu hop
chat tu nhién tir bién va trén can, duoc st dung rong réi 1am chat xac tac luu hoa, chat chng
oxy h6a, chét diéu hoa tang truong thyuc vat, tac nhan chdng viém, chat ¢c ché enzyme, thude
nhudm, vt liéu huynh quang va thiét bi phat quang dién do hoat tinh duoc pham va sinh hoc
cao cua noé [1-4]. bac biét, benzothiazole dong vai tro quan trong trong linh vuc hoa dugc va
mang nhiéu hoat tinh sinh hoc phong pht bao gom chéng ung thu [5, 6], chéng vi khuan [7],
chéng lao [8,9], chéng oxy hoa [10], ...

Mot sb ester cd chaa di vong benzothiazole ¢ hoat tinh sinh hoc cao, ester 1a hop
chat trung gian dé tdng hop ra nhiéu ddy chat c6 hoat tinh cao nhu carboxylic acid,
hydrazide, hydroxamic acid, hydrazone, thiazolidine [11-12]. Trong bai viét nay, phuong
phap tong hop va xac dinh cau tric cua mot sb ester va hydrazide cd chia di vong
benzothiazole tir chat dau 1a 4-hydroxybenzaldehyde dugc trinh bay chi tiét.

2. PHUONG PHAP NGHIEN CUU
2.1. Hoa chit va thiét bj

Hoé chét duoc sir dung dé tong hop c6 xuat xir Viét Nam, Trung Quéc va Merk
bao gom: 4-hydroxybenzaldehyde, nitric acid, acetic acid, o-aminothiophenol, sodium
dithionite, ethanol, hydrazine hydrate, dimethyl formamide (DMF).

1 Khoa Khoa hoc Tir nhién, Triwong Pai hoc Hong Pire; Email: nguyenthingocmai@hdu.edu.vn
2 Sinh vién I6p K25 DHSP KHTN, Khoa Khoa hoc Tu nhién, Trueong Dai hoc Héng Puic
3 Sinh vién I6p K24 DHSP Hod hoc, Khoa Khoa hoc Tu nhién, Triong Dai hoc H5ng Puc
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Cac mau phan tich dugc do trén may Avance Bruker tai Vién Hoa hoc — Vién Han
lam Khoa hoc va Cong nghé Viét Nam trong dung méi DMSO & nhiét d6 phong. May do
phd *H NMR c6 tan s6 l1a 500 MHz va phé *C NMR 1a 125 MHz. Hoat tinh khang vi sinh
vat kiém dinh cua cac chit dugc thir nghiém tai Vién Hoa hoc cac hop chét thién nhién —
Vién Han l1am Khoa hoc va Cong nghé Viét Nam.

2.2. So dd tong hep cac chat

Cac chat dugc téng hop theo So db 1.
H,N

/ : S
HNO; HS
HO —> HO - OH
OCHO CH3COOH QCHO Microware @N/ :
2 NO,

4-hydroxybenzaldehyde O,N 1
S S
NayS;04 @ ) OH CH3COOH N/>_Q70H
C2H:0H N NH-C—CHj
3 NH, 4 o
O

DMF, K,COg, Nal N2H4 H0

jeitegeg s ety

o 5a, 5b HN™ 'Co' CHs 6a 6b (Ic5 CHs
5a: R=H, X=ClI
5b: R=CHs, X = Br 6a: R=H; 6b: R=CHj3

So dd 1. So @6 tong hop ester va hydrazide tir 4-hydroxybenzaldehyde
2.3. Tong hop cac chat
2.3.1. Tong hop chat 1

Nho tir tr 2,5 ml dung dich HNO; dic vao binh cau chta hdn hop gém 4-
hydroxybenzaldehyde (4 gam, 32,86 mmol) va acetic acid (50 ml) & 0-5°C. Hon hop phan ting
duoc khudy lanh thém 45 phit, sau d6 khudy gia nhiét & 80°C cho dén khi ¢6 khi mau nau do
thodt ra thi dimng phan tmg. Cho nuéc lanh vao hdn hop phan ing thay tach ra chét ran mau
vang nhat. Loc, rira chét ran nhiéu Ian véi nu6e lanh cho dén khi nuéce loc trong sudt, 1am kho
thu duoc duoc chat rin, dang bot min, mau vang nhat, ky hiéu 1, hiéu suat dat 80%.

2.3.2. Tong hop chat 2

Hop chit 1 (0,55 g, 3,3 mmol) va 2-aminothiophenol (3,5 ml, 3,3 mmol) dugc tron
déu trong cde rdi bit kin cbe. Hon hop dugc chiéu xa bang 10 vi séng & ché d6 trung binh.
Thoi gian phan tng khoang 4 phit (dé tranh hién tuong qua nhiét can chia nho thoi gian
mdi 1an chiéu xa). Cac san pham tho duoc 1ay ra khoi 16 va két tinh trong ethanol thu dugc
tinh thé mau hong nhat, ky hiéu 2, hiéu suat dat 90%.
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2.3.3. Tong hop chat 3

Hop chét 2 (0,242 g, 1 mmol) dugc cho vao binh cau dung tich 100 ml ¢é chua sin 20
ml ethanol tuyét di. Hon hop dwoc khudy va gia nhiét & nhiét d6 khoang 80-100°C. Na,S,0,
(1,1 g, 6 mmol) duoc cho rat tir tir vao hdn hop phan tng va khudy gia nhiét hdn hop cho dén
khi dung dich phan ing mat mau hoan toan (khoang 6-8 gi®). Tién trinh cua phan tmg duoc
theo ddi bang TLC. Loc néng hdn hop phan tng, phan dung dich duoc cat bt dung méi, cho
thém nudc lanh thiy tach ra chat rin mau vang nhat, ky hiéu 1a 3, hiéu suat dat 80%.

2.3.4. Tong hop chat 4

Hop chat 3 (0,48 gam, 2 mmol) duoc dun hdi luu trong 20 ml dung dich acid acetic
trong 8 gid. Dung dich thu dugc dé bay hoi bot dung méi thay tach ra tinh thé mau hong
nhat. Loc va két tinh chat ran trong ethanol thu dugc tinh thé hinh kim mau héng nhat, ky
hiéu 1a 4. Hiéu suit dat 70%.

2.3.5. Tong hop chadt 5

K,CO;3 (0,89, 6 mmol), ester (CICH,COOC;Hs hoac CH;CH(Br)COO C;Hs (0,4 ml) va
Nal (0,6g, 4 mmol) dugc cho vao binh cau chira 0,568 gam hop chat 4 (2 mmol) trong DMF
(10 ml). Khudy hdn hop phan g & nhiét d6 phong trong khoang 3 gio. Sau khi phan tng két
thuac, loc bo pha“m chét ran. Dung dich duogc c6 can bot dung méi, thu dugc chat rin mau tréng.
Chat ran duoc két tinh lai trong ethanol tuyét d6i thu dugc tinh thé hinh kim, mau trang, ky
hiéu 5a va 5b, hiéu suat dat 75%.

5b: *H NMR (DMSOQds, 500 MHz) § (ppm): 9,20 (s, 1H); 8,86 (s, 1H); 8,11 (d, J=7,5
Hz, 1H); 8,03 (d, J = 8,0 Hz, 1H); 7,75 (dd, J = 2,0; 8,5 Hz, 1H); 7,52 (td, J = 1,0; 8,0 Hz, 1H);
7,46 (td, J=1,0; 8,0 Hz, 1H); 7,06 (d, J = 9,0 Hz, 1H); 5,11 (g, J = 7,0 Hz, 1H), 4,17 (m, 1H);
2,18 (s, 1H); 1,63 (d, J = 6,5 Hz, 3H); 1,19 (t, J = 7,0 Hz; 3H); **C NMR (DMSOds, 125
MHz) ¢ (ppm): 171,0; 168,8; 166,9; 153,6; 149,7; 134,2; 128,7; 126,4; 125,9; 125,1; 1231,
122,5; 122,1; 120,1; 113,6; 73,1; 61,0; 24,5; 18,0; 13,9.

2.3.6. Tong hop hydazide 6

Cho 5 ml hydrazine hydrate 80% vao binh cau chtra 5a hoic 5b (1 mmol) trong
ethanol (10 ml). Hon hop phan tmg dugc dun hoi luu trong 3h. Sau d6 dé nguoi tach ra
chét rin mau trfmg, loc chét rin va rira nhiéu 14n véi ethanol lanh thu duoc chat rin Xép
mau trang, ky hiéu 1a 6a, 6b (H = 77%).

6a: IR, v (cm™): 3242; 3236; 3052; 2982; 2820; 1680; 1594; 1516; 1498; 1315;
1110; *H NMR (DMSO-ds, 500 MHz) 6 (ppm): 9,62 (s, 1H); 9,55 (s, 1H); 8,79 (s, 1H); 8,11
(d, J=8,0 Hz, 1H); 8,02 (d, J = 8,0 Hz, 1H); 7,77 (dd, J = 2,5; 8,5 Hz, 1H); 7,52 (td, J = 1,0;
8,5 Hz, 1H); 7,43 (td, J = 1,0; 8,0 Hz, 1H); 7,20 (d, J = 9,0 Hz, 1H); 4,70 (s, 2H), 4,41 (s, 2H);
2,18 (s, 3H); *C NMR (DMSOds, 125 MHz) ¢ (ppm): 168,7; 166,8; 166,1; 153,6; 149,9;
134,2; 128,1; 126,5; 125,9; 125,1; 123,3; 122,5; 120,6; 112,9; 67,1; 23,9; Cong thuc phan tir
du kién: C17H16N403S, EI-MS m/z: [M-H] 354,8 amu; [M-H]* 356,9 amu.
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6b: *H NMR (DMSOds, 500 MHz) 6 (ppm): 9,49 (s, 1H); 9,43 (s, 1H); 8,73 (s, 1H);
8,11 (d, J =6,5 Hz, 1H); 8,02 (d, J = 6,5 Hz, 1H); 7,77 (dd, J = 2,0; 7,0 Hz, 1H); 7,52 (td,
J=1,0; 8,5 Hz, 1H); 7,43 (td, J = 1,0; 8,0 Hz, 1H); 7,17 (d, J = 7,5 Hz, 1H); 5,00 (q, 1H);
4,34 (s, 2H), 2,18 (s, 3H) 1,51 (d, J = 5,5 Hz, 3H); C NMR (DMSOds, 125 MHz) &
(ppm): 169,7; 168,6 ;166,8; 153,5; 149,6; 134,2; 128,5; 126,5; 125,8; 125,1; 123,5; 122,5;
122,1; 120,8; 113,5; 73,9; 23,9; 18,5; Cong thic phan tr du kién: C1gH1gN4O5S, EI-MS
m/z: [M-H]" = 370,8 amu.

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Téng hep cac chat

Quy trinh tong hop cac chat tir 1-4 duoc thuc hién theo tai liéu [13], do tinh sach caa
céc chat dya vao TLC vai hé dung mdi n-hexane: ethyl acetate = 1:2. Trong d6 qua trinh
tong hop chat 2 tir chat 1 ¢6 hd tro chiéu xa nang lugng vi song trong diéu kién khong co
dung méi da rut ngan thoi gian phan @ng, tiét kiém nguyén liéu va nang cao hiéu suat phan
tmg. Co ché cua phan ung déng vong benzothiazole tao thanh Chét 2 dugc dé xuat nhu sau:

SH H SH _ Chuyen H* SH
+ )
Ar N)vH N/<
H2 Ar Ar

NH
2 . Ar

S S
@[ chuyen proton @[ H @[ />—Ar
N Ar [I\] Ar N
H

_H2

Phan tng khtr nhém nitro & hop chat 2 thanh nhém chirc amine & hop chét 3 dugc thyuc
hién trong méi trudng trung tinh, sir dung dung méi 1a ethanol tuyét ddi va tac nhan khi 1a
Na,S,04. Uu diém ciia phuong phap khir nay 1a san pham 3 thu duoc & dang o-aminophenol tu
do, quy trinh xt Iy don gian, hiéu sut cao (80%), tac nhan Na,S,0,4 kha ré va dé kiém.

Ether 5a, 5b duoc tong hop théng qua phan ung Finkelstein véi xdc tac Nal va
K,COs, dung moi DMF duoc ding dé thay thé cho dung méi acetone. Uu diém khi thay
thé dung méi la phan ung xay ra d& dang hon va hiéu suat cao hon, diéu nay dugc giai
thich 1a do diém s6i cia DMF cao hon acetone va DMF c¢6 kha ning hoa tan chat phan tng
t6t hon. Co ché phan ung tong hop ether 5 duoc dé xuat gom 2 giai doan:

Giai doan 1: Tao dan xuat iodide va phenolate:

(@)
O
Et + I
Cl Et
\)J\O/ _ I\)J\O/ +
R1

S)
Cl
R
S -KHCO; S
/) OH + K2CO3 / oK
N N
R>

R>
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Giai doan 2: Phan ting thé nucleophile

Trong giai doan tao 6a, 6b, do tinh chét nucleophile manh cua hydrazine hydrate nén
ngay khi dugc thém vao, acetohydrazide da dugc hinh thanh va tao két toa. Két tua dugc
rira lai nhiéu 1an bang ethanol lanh dé tao ra san pham du tinh khiét.

3.2. X4c dinh céu tric

Tin hiéu cua cac proton va carbon dugc quy két thong qua viéc phan tich phd IR, *H
NMR, C NMR, HMBC, MS va dya theo tai liéu [14]. Két qué quy két tin hiéu pho cua
cac chét 5a, 5b, 6a dugc trinh bay ¢ myc 2.3. Trong bai viét nay, hop chat 6b duoc Iya
chon dé trinh bay chi tiét két qua phan tich pho.

Acetohydrazide 6b c6 hai nhém amide nén 6b c6 thé ton tai & mot sé dang do su
quay han ché xung quanh lién két don C-N duya trén sy lién hop ciia nguyén tir nitrogen va
nhém >C=0. Hinh 1 thé hién hai dang tdn tai ctia 6b lam vi duy, trong d6 dang | dugc uu
tién hon dang 11 do hiéu tmg khong gian. Lién két hydrogen ciing tao ra mot s6 dang hop
chét 6b nhu 111, IV va V.

@@%Hz—@@*ﬁ*

I >-=< NH

@3@%.“;? @ o @E@ﬁ

NH

Hinh 1. Mt s6 dang ton tai do chuyén dong quay C-N va lién két hydrogen ciia hop chit 6b

Hop chét 6b ¢6 ciu tao phuc tap vdi cong thuc phan tir du kién 1a C1gH1303N,S
(M = 370 amu) nén phé MS di dugc s dung dé kiém ching. Trén phd (+) MS cta 6b
(Hinh 2) thiy c6 pick ion gia phan tir m/z = 370,8 amu (cudng do 100%), diéu nay chimg
to cong thirc phan tir ciia hop chat 6b nhu duy kién ban dau 1a chinh xAc.

Trén phd *H NMR ciia 6b co day du cac tin hidu cong hudng cta cac proton khong
twong dwong (cach danh s6 thir ty cua 6b nhu cong thirc ¢ hinh 2 dwoc st dung cho viée
quy két cac tin hiéu phd). Tin hiéu ciia cic proton no dwoc thé hién & ving  nho hon 6
ppm. Cu thé, tin hiéu caa H15 & 6 = 1,51 ppm (d, J = 5,5 Hz, 3H); H18 & § = 2,18 ppm (s,
3H); H14 ¢ 6 = 5,00 ppm (g, J = 5,5 Hz, 1H); NH, ¢ 6 = 4,34 ppm (s, 2H). Céc tin hi¢u
NHa va NHb la cac van don ¢ 6 = 9,49 ppm (s, 1H) va & 6 = 9,43 ppm (s, 1H). Cac tin hi¢u
cua cac proton thom nam & vung o0 tu 7+ 9 ppm, dua vao do chuyén dich hoa hoc, hinh
dang van phd va hang sb tuong tac spin — spin (J) ¢6 thé quy két dugc cac tin hiéu proton
thom nhu ¢ hinh 2.
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Hinh 2. Mt phan phé *H NMR va (+) MS cia hgp chit 6b

Déi vai tin hiéu cong huang cua carbon, dua vao phd *C NMR c6 thé dé dang quy
két dugc cac tin hiéu C ¢ ving no (C14, C15, C18) va 2 tin hiéu C cia 2 nhém carbonyl
(C16, C17), con cac tin hiéu cong hudng cua carbon vung thom phai dua vao céc pick giao
trén phd 2 chiéu HMBC (hinh 3). Dya vao van giao caa H9 suy ra dugc tin hiéu cua C13,
C11, C7; dya vao van giao cua H13 suy ra dugc tin hiéu cua C9, C11, C7; tir van giao cua
C7, C11 va C13 c6 thé phan biét duoc tin hiéu cua NHa va NHb nhu da quy két & phan
phd *H NMR (do NHa chi c¢6 1 pick giao véi C16). Két qua phan tich phé cia 6b duoc
trinh bay chi tiét & bang 1.

H10

NHa NHb H13 H2 HS Ho H4 H3
_ A L " ___ ppm
NHbxC13 HQxCl3 —
@ @) H4xC
H13xC9 8 ® H3xC5 I
H5xC3
‘ H10xC8 Frpaas
H2xc4 H10xC12
130
H5xC1 H3xC1
0 ] .
15
2 1 9 10 14 52
3 S 7 s ciel 16
2 Oig HN—NH> . sdi
= &~ N ) 12  CHz 2
5
HN-K
hydazide 6 b o
-145
NHbxC11 H13xC11 HoxC11 H10xC11
' . . . - 150
H2xC6 H4axCé6 B
—~ 160
H13xC7 HOxC7 [-xes
S L)
# NHbxciz
e -170
NHaxC16
T T T T T T T
9.6 9.4 9.2 9.0 8.8 8.6 8.4 8.2 8.0 7.8 7.6 7.4 7.2 Ppm

Hinh 3. Mgt phan phé HMBC ciia hgp chit 6b
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Biang 1. Két qua phan tich phé HMBC ciia hep chét 6b

@[ o18 HN NH,
12 CH3

hydrazide 6b b

'H NMR 3¢ NMR HMBC
Proton J (ppm), J (Hz2) Carbon | J (ppm) x: ¢ van giao voi

- - C1 1342 -
H2 8,11 (d, J=6,5, 1H) C2 122,1 H2 x C4, C6
H3 7,43 (td, J=1,0; 6,5, 1H) C3 125,1 H3 x C1, C5
H4 7,54 (t,J=17,0;1,0, 1H) C4 126,4 H4 x C2, C6
H5 8,02 (d,J=6,5, 1H) C5 122,5 H5 x C1, C3

- - C6 153,5 -

- - C7 166,8 -

- - C8 1258 -
H9 7,77 (dd, J=7,5; 2,0; 1,01H) C9 123,5 H9 x C7, C11, C13
H10 7,58 (d,J =75, 1H) C10 120,8 H10 x C8, C11, C12

- - Cl1 149,6 -

- - C12 128,5 -
H13 8,73 (s, 1H) C13 1135 H13 x C7, C9, C11
H14 5,00(q,J =5,5, 1H) C14 73,9 H14 x C11
H15 1,51 (d,J=5,5, 1H) C15 18,5 H15 x C16

- - C16 168,7 -

- - C17 168,6 -

- - C18 23,9 -
NHa 9,49 (s, 1H) - - NHa x C16
NHb 9,43 (s, 1H) - - NHb x C11, C13, C17
NH, 4,34 (s, 2H) - - NH, x C16

3.3. Hoat tinh sinh hoc

Hai hydrazide 6a va 6b duoc chon dé thir nghiém hoat tinh khang vi sinh vét kiém dinh
trén mot so chung vi khuan va nam. K&t qua thir nghiém dugc the hién ¢ bang 2 cho thay, mau
6a co biéu hién hoat tinh trc ché 01 chiing nAm men S. cevevisiae; mau 6b c6 biéu hién hoat
tinh trc ché 02 chung B. subtilis va S. cevevisiae vai gia tri MIC tir 150 - 200 pg/ml.

Bang 2. Két qua thir hoat tinh khang vi sinh vat kiém dinh cia 6a va 6b

] Nong do trc ché tdi thiéu (MIC, pg/ml)
K}l Vi khuén Gr (-) Vi khuan Gr (+) Nam mdc N&m men
TT | hiéu
mau E. P. B. S. A. F. S. C.
coli | aeruginosa |subtilis farueus | niger |oxysporum | cevevisiae |albicans
1 6a - - - - - - 150
2 6b - - 200 - - - 200
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4. KET LUAN
Bbn hop chat méi cd chaa di vong benzothiazole bao gdm 2 ester 5a, 5b va 2

hydrazide 6a, 6b dugc tong hop thanh cong tir chat dau la 4- hydroxybenzaldehyde. Trong
do, giai doan dong vong benzothiazole va giai doan tao ester da dugc cai tién va téi uu hoa
dé lam tang hiéu suat phan tng. C4u tric cua céc ester va hydrazide méi duoc xac dinh
chinh xac thong qua céc phuong phap phd hién dai 1a IR, NMR va MS. Két qua thir hoat
tinh khang vi sinh vat kiém dinh hai hydrazide 6a, 6b cho thiy ca hai chit c6 hoat tinh
trung binh va yéu trén mot s6 chung vi khuan va nam.
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SYNTHESIS AND STRUCTURE DETERMINATION OF SOME
ESTER AND HYDRAZIDE CONTAINING BENZOTHIAZOLE
FROM 4-HYDROXYBENZALDEHYDE

Nguyen Thi Ngoc Mai, Vu Hong Nam, Tran Phu, Nguyen Thi Khanh Linh, Le Duy Ngoc, Le Quy
Bieu, Nguyen Thanh Nam, Nguyen The Anh

ABSTRACT

In this paper, two esters 5a, 5b and two hydrazides 6a, 6b containing benzothiazole
were successfully synthesized from 4-hydroxybenzaldehyde, in which the benzothiazole
ring closure was assisted by microwave energy irradiation. The structures of these four
compounds were determined by modern spectroscopic methods such as IR, NMR and MS.
The antibacterial activity test results showed that both samples 6a, 6b had moderate and
weak activities against some bacterial or fungal strains.

Keywords: Ester, hydrazide, benzothiazole, 4-hydroxybenzaldehyde, microwave.
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