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TOM TAT: Céc dan chat imin chia nhan 6-fluorobenzo[d]thiazol dwoc téng hop qua 2 giai doan. 2-Amino-6-
fluorobenzo[d]thiazol (1) dugc dong vong tir cAc nguyén liéu dau 1a dan chat 4-fluoroanilin, brom va kali thiocyanat trong
mdi truong acid lodng. San phiam thu duoc ghép véi cac dan chit benzaldehyd khac nhau tao ra dwoc 6 dan chat. Céc dan
chat tong hop déu dwoc xac dinh d6 tinh khiét bang sic ki 16p mong va nhiét d6 nong chay, xac dinh cau tric bang cac
phuong phép phé UV, IR, H-NMR, 3C-NMR va MS.

ABSTRACT: Some imine derivatives containing 6-fluorobenzo[d]thiazole ring were synthesized through 2 stages. The
compound 2-amino-6-fluorobenzo[d]thiazole (1), which was prepared from the reaction between 4-fluoroaniline, bromine
and potassium thiocyanate, reacted with benzaldehydes to give 6 derivatives. All of the synthesized compounds were
characterized by melting point, thin layer chromatochraphy, structural elucidation by UV, IR, *H-NMR, *C-NMR and MS.

TU KHOA: Benzo[d]thiazol, Benzaldehyd, N-(Benzo[d]thiazol

-2’-yl)-1-phenylmethanimin
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1. GIOI THIEU

Benzo[d]thiazol 1a di vong ngung tu gilta vong benzen va
thiazol tai vi tri 4, 5 cua thiazol.
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Nhéan benzothiazol ¢6 mit trong nhiéu hoat chét ¢ tac
dung dugc ly khac nhau dugc tmg dung rong réi trong
nganh dwoc nhu tri bénh tiéu duong, khang viém, khang
virus, chdng co giat, tri giun san, khang khuan khang nam
[1, 2]. Mot vai din chat c6 hoat tinh giéng auxin va
cytokinin gitip diéu hoa qua trinh ting trudng thuc vat [3]
dugce st dung phd bién trong nong nghiép.

Di c6 nhiéu cong trinh nghién ciru vé cac phuong phéap
téng hop nhan benzothiazol trén thé gidi, di tir nguyén lidu
ban dau 13 din chét anilin, dAn chit phenylthioure [4], o-
aminothiophenol [5]... Hién nay, cac nghién ctru trong
nu6e vé tong hop cac dan chét benzothiazol con han ché.
Do vay, v6i mong mudn goép phan lam phong pha hon cac
nghién ctru vé di vong benzothiazol, chiing toi chon dé tai
“nghién ctru tong hop mot s6 din chat chua nhan 6-
fluorobenzothiazol” nhim muc dich nghién ctru tong hop
cac hoat chit mgi c6 hoat tinh sinh hoc tiém nang.

2. THUC NGHIEM
2.1  Péitwong

Céc dan chat ngung tu voi benzaldehyd chira nhan 6-
fluorobenzo[d]thiazol.

Nguyén ligu ding téng hep

4-Fluoroanilin, kali thiocyanat, acid acetic bang, dung
dich brom dam dic, NH3 25%, ethanol, methanol, toluen va
cac aldehyd: 2-clorobenzaldehyd, 4-clorobenzaldehyd, 2-
nitrobenzaldehyd 3-nitrobenzaldehyd 4-nitrobenzaldehyd,
4-hydroxybenzaldehyd.
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Binh cau 2 co, nhi¢t k&, bep khuay tur gia nhiét, sinh han,
hé thong loc ap suat giam, may cd quay, binh hat am, ta
say, phéu nho giot, 6ng claisen...

2.2 Phwong phap nghién ciru

Giai dogn 1. Téng hop 2-amino-6-fluorobenzo[d] thiazol

sinh han

Brom dgm dic

chiju da

Hinh 1. Thiét b; téng hop giai doan 1.

Nho tir tir 6,1 ml brom 90% (0,12 mol) vao binh cau c6
chita san 11,1 g 4-fluoroanilin (0,1 mol), 14,6 g KSCN
(0,15 mol) da dugc hoa tan trong 20 ml nuéce cat va 20 ml
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acid acetic bang. Lap rap hé théng phan ¢ng nhu hinh 1.
Hon hop phan tmg dwoc khudy tir ¢ 0-5 °C trong 2 gio sau
d6 dé yén o nhiét ¢ phong trong 10-12 gio thiy xuat hign
taa.

Thém 100 ml nudc vao binh phan tng, dun ¢ 85 °C trong
15 pht, loc lay dich. Lam lanh dich loc roi kiém héa bang
dung dich NH325% cho dén pH 7-8. Loc, rira taa. Say kho.
Két tinh lai trong hon hop methanol — nuéc thu dwgc 2-
amino-6-fluorobenzo[d] thiazol (1)

1

3 2 7
F 7a
4 KSCN 8 S
F NH, ———~ />;NH2
5 1 Br,, acid acetic 5 7 4a r?j3

So dd 1 Tong hop 2-amino-6-fluorobenzo[d]thiazol

Giai dogn 2. Tong hop cac ddn chat N-(6-fluorobenzo[d]
thiazol-2 ’-yl)-1-phenylmethanimin.
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Hinh 2. Thiét bj téng hop giai doan 2.

Cho 1,68 g 2-amino-6-fluorobenzo[d]thiazol (0,01 mol),
0,02 mol dan chat benzaldehyd, 25 ml toluen va vai giot
acid acetic bang vao binh cau 100 ml. Lip rap hé thong
phan tng nhu hinh 2. Bun héi lwu & nhiét 6 110 °C trong 2
gio.

Sau phan wng, xuat hién taa dang tinh thé mau vang nhat.
Ngam hén hop phan tng trong d4 lanh 30 phdt Loc, rira
tua. Sy kho. Két tinh lai trong hon hop ethanol — nuée thu
dugc cac dan chét (2a-2f)
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So dd 2 Tong hop cac dan chat N-(6-fluorobenzo[d]
thiazol-2-yl)-1-phenylmethanimin.

Kiém tra d¢ tinh khiét va xdc dinh cdu tric

Céc dan chat tong hop s& dugc danh gia do tinh khiét
bang phuong phap sac ky 16p mong sir dung bang sic ky
trang san cua Merck voi 6 hé dung méi A: cloroform —
aceton (3:1); B: diclorometan — ethyl acetat (5:1); C: n-
hexan — aceton (7:3); D: n-hexan — ethyl acetat (5:3); E: n-
hexan — toluen (2:8); F: toluen — methanol (5:1); do nhiét
d6 néng chay véi may do diém néng chay KRUSS va xéac
dinh céu tric héa hoc biang cac phd UV do trén may UV-

Vis EVOLUTION 300, phé IR do trén may IRAffinity-1S-
Shimadzu, phd H-NMR va 3C-NMR trén méay Bruker
AVANCE 500 MHz va phé MS trén may ESI-MS, MSQ
PLUS DAD.

3. KET QUA VA BAN LUAN
3.1. Téng hep 2-amino-6-fluorobenzo[d]thiazol

Dé tai c6 su ké thira va phét trlen tir nghién ciru “Téng hop
va khao sét hoat tinh khang nim, khang khuan cia mot so
dan chit 2-acetamidobenzothiazol” cua tac gia ding trén
tap chi Duwoc hoc nim 2018 [6] vé phuong phap tong hop
di vong benzothiazol. Qua trinh dong vong benzothiazol
duoc rat ngan xudng con 1 giai doan so véi qua trinh déng
vong benzothiazol 2 giai doan trong nghién ctru ndm 2018
v6i muc dich tang higu suat tong hop.

San pham giai doan 1 dugc tién hanh xac dinh d9 tinh khiét
va chirtng minh cau tric héa hoc cho cac két qua nhu sau:
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Hiéu sudt 62,9%. Dang ran, tinh thé hinh kim, mau tring.
Séc ky I16p mong: Re (hé dung mdi) 0,41 (A); 0,25 (B); 0,38
(C). Nhiét @6 nong chay 184 °C. UV Amax(nm) 238. IR (cm
1. 3386 (—NH>); 1465(C=C nhan thom); 850 (C—F fluoro).
IH-NMR (500 MHz, DMSO, & ppm): 7,57 (dd, 3Ju.r = 9 Hz,
4) = 3 Hz, 1H, Hy); 7,43 (s, 2H, NHy); 7,30 (dd, 3) = 9 Hz,
“nr = 5Hz, 1H, Ha); 7,03 (td, 3] ~ 3Jur= 9 Hz, U = 2,5 Hz,
1H, Hs).23C-NMR (125 MHz, DMSO, & ppm) 166,3 (Cy);
158,0 (Cs); 149,4 (Cua); 131,8 (C7a); 118,1 (Cs); 112,6 (Cs);
107,7 (Cy). ESI-MS: [M+H]* = 169,08 phii hop khéi lwong
phan tir du kién 168,19.

3.2. Téng hep cac din chat N-(6’-fluorobenzo[d]thiazol-
2’-yl)-1-phenylmethanimin.

Biing 1: Cau tric c4c dan chat ngung tu véi benzaldehyd
chira nhan 6-fluorobenzo[d]thiazol va hiéu suat tong hop

Higu suat

DAn chat

2a @—Noz 68,3%
NO,

2b @ 41,9%
0N

2 @ 61,2%
ci

2d @ 60,9%

2 Om 57.8%
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Nghién ciu téng hop mét sé dan chat imin chiza nhan 6-fluorobenzo[d]thiazol

Bang 1 cho thiy hiéu suat tong hop cua cac dan chat 2a-
2f trong cing diéu kién phan tung s& khac nhau phy thudc
vao nhém thé -R cua din chit benzaldehyd. Céc
benzaldehyd c6 nhom thé mang hiéu tng rut dién tir cua
nhan thom manh (nhém NO;: -1, -C) sé tham gia phan ung
V6i hiéu suit cao hon cac benzaldehyd c¢6 nhom thé mang
hiéu tng rat dién tir vao nhan thom yéu (nhém Cl: -1, +C)
va thap nhat la cac banzaldehyd mang nhém day dién tir
(nhém OH: -1, +C). Cac dan chat tong hop dugc ¢ giai doan
2 duoc tién hanh xac dinh d6 tinh khiét va ching minh cau
trdc hoa hoc cho céc két qua nhu sau:

2a: N-(6 "-fluorobenzo[d]thiazol-2 ’-yl)-1-(4 -nitro
phenyl)methanimin.
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Dang rén, tinh thé hinh kim, mau vang cam. Sic ky 16p
mong: R (hé dung moi) 0,85 (D); 0,51 (E); 0,87 (F). Nhiét
dd néng chay 210 °C. UV Amx(nm) 221; 262. IR (cm™)
1584 (C=N imin); 1563 (N=O nitro); 1341 (C=N nhan
thom); 850 (C-F fluoro). *H-NMR (500 MHz, CDCls, §
ppm) 9,19 (s, 1H, Hi); 8,37 (d, J = 8,5 Hz, 2H, Hs, Hs);
8,20 (d, J = 9 Hz, 2H, Hx, Hg); 7,96 (dd, %) = 7,5 Hz, “n-r
= 4,5 Hz, 1H, Hs); 7,56 (dd, 3Jur = 9 Hz, 4 = 3 Hz, 1H,
Hz); 7,25 (td, 3] ~ 3Jue = 8 Hz, 4 = 2,5 Hz, 1H, Hs). 13C-
NMR (125 MHz, CDCls, 8 ppm) 170,1 (C); 161,6 (Ca);
159,6 (C¢»); 150,3 (C4); 148,2 (Cs); 1399 (Cy); 136,2
(C7); 130,7 (Cy, C¢); 124,6 (Cs-); 124,2 (Cs:, Cs); 115,6
(Cs»); 108,1 (C7»). ESI-MS: [M+H]* = 302,17 phu hop khéi
lwong phén tir du kién 301,3.

2b: N-(6 "-fluorobenzo[d]thiazol-2 ’-yl)-1-(3 -nitro
phenyl)methanimin.
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Dang rn, tinh thé hinh kim, mau vang nhat. Séc ky 16p
mong: Ry (hé dung mdi) 0,73 (D); 0,41 (E); 0,75 (F). Nhiét
d6 nong chay 180 °C. UV Amax(nm) 218; 359. IR (cm™)
1609 (C=N imin); 1529 (N=O nitro); 1347 (C=N nhén
thom); 841 (C-F fluoro). *H-NMR (500 MHz, CDCl; - d6,
& ppm) 9,19 (s, 1H, Hy); 8,87 (s, 1H, Hy); 8,43 (dd, 3) =8
Hz, 4J = 1 Hz, 1H, Hs); 8,36 (d, J = 8 Hz, 1H, H¢); 7,96
(dd, 3 = 9 Hz, “Jur = 4,5 Hz, 1H, Hy); 7,73 (t, J = 8 Hz,
1H, Hs); 7,56 ( dd, 3Ju.r = 8 Hz, 4 = 2 Hz, 1H, Hy); 7,23 —
7,27 (m, 1H, Hs). BC-NMR (125 MHz, CDCls, § ppm)
162,9 (C»); 148,8 (Ci); 136,3 (C¢»); 135,55 (Cs); 130,2
(Csa); 127,2 (Cr); 124,6 (Crw); 124,5 (Cs); 124,4 (Cs);
115,6 (C4); 115,4 (Cy'); 108,2 (C47); 108,0 (Cs); 89,7 (C7).
ESI-MS: [M+H]* = 302,05 phu hop khdi lugng phan tir du
kién 301,3.

2c: N-(6 -fluorobenzo[d]thiazol-2 ”-yl)-1-(2 -nitro
phenyl)methanimin.

C1sHgONaSE > 4" 6 5  Pt:3013

Dang rén, tinh thé hinh kim, mau vang. Séc ky 16p méng:
Ry (hé dung mai) 0,84 (D); 0,46 (E); 0,85 (F). Nhiét do
néng chay 178 °C. UV Amax(NmM) 220; 263. IR (cm™) 1564
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(C=N imin); 1520 (N=0O nitro); 1343 (C=N nhan thom);
866 (C-F fluoro). *H-NMR (500 MHz, CDCls, & ppm) 9,56
(s, 1H, Hy); 8,45 (d, J = 7,5 Hz, 1H, H3); 8,14 (d, J = 8 Hz,
1H, He¢?); 7,97 (dd, ) = 9 Hz, 9Jue = 4,5 Hz, 1H, Hs); 7,80
(t, J=7,5Hz, 1H, Hs); 7,73 (td, J = 8 Hz, J = 1,5 Hz, 1H,
Hs); 7,55 (dd, 3Jue =8 Hz, 4 = 2,5 Hz, 1H, H7); 7,22 —
7,26 (m, 1H, Hs?). ®C-NMR (125 MHz, CDCls, & ppm)
161,8 (C»); 161,6 (Ci); 150,0 (Cs); 148,3 (Cy); 136,0
(Cs7a); 133,7 (Cra); 132,9 (Cs); 130,2 (Cy); 129,4 (Ce);
124,9 (Cy); 1248 (Cy); 1154 (Cs); 108,0 (Cs»); 107,9
(C). ESI-MS: [M+H]* = 302,08 phu hop khéi lwgng phan
tir du kién 301,3.

2d:  1-(4’-Clorophenyl)-N-(6-fluorobenzo[d]thiazol-2 -
yl)methanimin
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Dang rén, tinh thé hinh kim, mau vang nhat. Sic ky 16p
mong: Ry (hé dung mdi) 0,91 (D); 0,49 (E); 0,85 (F). Nhiét
dd6 noéng chay 189 °C. UV Amax(nm) 221; 264. IR (cm™)
1563 (C=N imin); 1450 (C=N nhan thom); 834 (C—X
halogen).'H-NMR (500 MHz, CDCls, & ppm) 9,02 (s, 1H,
H.); 7,96 (d, J = 8,0 Hz, 2H, Hs,, Hs); 7,92 (dd, 3] = 9 Hz,
4Jur = 5 Hz, 1H, Hy); 7,49 — 7,54 (m, 3H, H7 Ha, He);
7,23 (td, 3] ~ 3Jpr= 9 Hz, 4 = 2,5 Hz, 1H, Hs»). *C-NMR
(125 MHz, CDCls, & ppm) 171,0 (C»); 161,4 (Cy); 159,4
(Ce); 148,3 (Csn); 139,7 (Cyn); 135,1 (Cy); 133,1 (Cyo);
131,3 (C», C¢); 129,5 (Cs, Cs?); 124,2 (Cs); 115,2 (Cs»);
108,0 (C7). ESI-MS: [M+H]* = 291,17 (ddng vi 3*Cl) phu
hop khdi lwong phan tir duy kién 290,74.

2e:  1-(2’-Clorophenyl)-N-(6-fluorobenzo[d]thiazol-2 -
yl)methanimin
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Dang ran, bt min, mau vang nhat. Sac ky 16p mong: R¢
(hé dung mbi) 0,83 (D); 0,41 (E); 0,84 (F). Nhiét do ndng
chay 143 °C. UV Amax(nm) 260; 294. IR (cmt) 1621 (C=N
imin); 1203 (C=N nhén thom); 804 (C-X halogen).'H-NMR
(500 MHz, CDCls, 8 ppm) 9,50 (s, 1H, Ha); 8,38 (d,J =7,5
Hz, 1H, H3); 7,95 (dd, 3 = 9 Hz, “0u.r = 5 Hz, 1H, Hs);
7,54 (d, J = 7,5 Hz, 1H, He); 7,49 (2H, Hy, Hs); 7,42 (d, J
=6,5 Hz, 1H, Hy); 7,21 — 7,26 (m, 1H, Hz).). 3C-NMR
(125 MHz, CDCls, & ppm) 175,1 (C»); 162,9 (C4); 161,5
(Ce); 137,7 (Cya); 134,1 (C7a); 130,3 (C2); 129,5 (Cr);
127,4 (Cs); 124,5 (C3); 124,4 (Ce); 115,7 (Cs); 115,5
(C4); 108,2 (Cs»); 107,9 (Cy»). ESI-MS: [M+H]* = 291,05
(ddng vi CI) pht hop khéi lugng phan tir du kién 290,74,

2f: N-(6 ”-fluorobenzo[d]thiazol-2 "-yl)-1-(4 -hydroxy
phenyl)methanimin.

"
" 2
Fo LAgn s ST 3
6" p N:c®OH
o~ FN 20 H 4
CiaHgFN,08 =~ 4"" @ 30 6 5 PU:27230

Dang ran, tinh thé hinh kim, mau vang nhat. Sic ky l6p
mong: Rs (hé dung méi) 0,86 (D); 0,56 (E); 0,91(F). Nhiét
d6 ndéng chay 239 °C. UV Amax(nm) 217; 268. IR (cm™)
3034 (O-H phenol); 1572 (C=N imin); 1160 (C=N nhan
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thom); 837 (C—F fluoro). 'H-NMR (500 MHz, CDCl3 &
DMSO, & ppm) 9,89 (s, 1H, ~OH); 8,89 (s, 1H, H1); 7,85 —
7,90 (m, 3H, Hy, He, Ha); 7,52 (dd, 3Jp.r = 8 Hz, 4 = 2 Hz,
1H, H7); 7,18 (td, 3] ~ 3Jur = 9 Hz, 4 = 2,5 Hz, 1H, Hs»);
6,97 (d, J = 8,5 Hz, 2H, Hs, Hs). 3C-NMR (125 MHz,
CDCl; & DMSO, & ppm) 1659 (Cy); 163,0 (Cs); 148,3
(C1); 132,6 (C», C¢); 126,1 (Cs); 123,6 (Caa); 123,5 (Crva);
116,4 (Cs, Cs); 114,7 (Cy); 114,5 (Cs»); 108,1 (Cs+); 107,9
(C7). ESI-MS: [M+H]* = 273,4 phu hop khéi lugng phéan
tur du kién 272,30.

4. KET LUAN

Nghién ctu da xay dung dwoc quy trinh tong hop céc
dan imin chira nhan 6-fluorobenzo[d]thiazol. Két qua thu
dugc 6 dan chit N-(6’-fluorobenzo[d]thiazol-2’-yl)-1-
phenylmethanimin. Cac dan chét tong hop dugc xac dinh
do tinh khiét bang sic ki 16p mong va nhiét d6 néng chay,
ching minh ciu tric bang cac phuwong phap phd UV, IR,
IH-NMR, C-NMR va MS. Trong tuong lai, cic dan chat
trén s& duoc thir hoat tinh khang khuan, khang nim nham
tim ra nhitng dan chét c6 hoat tinh manh.

5. CAM ON

Cam on Daj hoc Lac H6ng da tai trg kinh phi cho du an
nghién cau cap co s6 ma s6 LHU-RF-MP-18-01-13, cam

on PGS. TS. Truong Phuong dinh huéng cho nghién cuu
dé tai.
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