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TOM TAT

Benzimidazole va cdc dan xudt ciia ching dwoc xem la khung suon
quan trong trong cac nganh cong nghiép duwoc phdm, phdam nhugm,
héa chdt néng nghiép va vdt li¢u. Do do, viéc nghién ciru phat trién
phirong phdp tong hop di vong benzimidazole luén dirge cdc nha
khoa hoc quan tam, ddc biét la hudng téi héa hoc xanh. Trong
nghién ciru nay, quy trinh tong hop dan xudt benzimidazole trong
diéu kién khong dung moi da dwoc thuc hién voi uu diém la sir
dung chat oxi héa NazS;0s ré tién va than thién moi truong, khong
sur dung dung moi hitu co va thoti gian phan ing ngan. Ap dung
quy trinh trén, muoi dan xuat benzimidazole da dwoc tong hop
thanh céng véi hiéu sudt kha tot (51-85%).

Tir khod: Benzimidazole, hoa hoc xanh, sodium metabisulfite, téng
hop hitu co khong dung moi

ABSTRACT

Benzimidazole and their derivatives are known as important
frameworks in the pharmaceutical, dye, agrochemical, and
materials industries. Therefore, the development of an efficient
synthetic method to obtain the benzimidazole heterocycle has
always been of interest to scientists, especially focusing on green
organic synthesis. In this study, the synthetic method of
benzimidazole derivatives under solvent-free conditions was
successfully developed. This method is highlighted by
solvent-free reaction conditions and short reaction time with the
use of Na,S;0s as an inexpensive and environmentally friendly
oxidizing agent. Applying the above procedure, ten benzimidazole
derivatives were successfully synthesized in rather good yields (51-
85%).

Keywords: Benzimidazole, green chemistry, sodium metabisulfite,
solvent-free organic synthesis
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1. GIOI THIEU

Trong nhimg nam gan day, cac hop chat di vong
lubn nhan dwoc sy quan tAm dic biét cua cac nha
khoa hoc trén thé gigi trong nghién ciru va phat trién
thudc. Mot trong sé do 1a di vong benzimidazole.
Day la khung sudn quan trong trong thiét ké va tong
hop cac loai thubc méi do c6 phé hoat tinh sinh hoc
rong nhu khang khuan, khang nim, khang oxi hoa,
khang ung thu, diéu tri dai thio duong va ha huyét
ap (Bui et al., 2016; Baldisserotto et al., 2020;
Morcoss et al., 2020).

C6 nhiéu phuong phap khac nhau dé tong hop di
vong benzimidazole nhu phan img ngung tu gitra o-
phenylenediamine v&i carboxylic acid, dan xut
carboxylic acid (nitrile, acid chloride, othorester)
hoac aldehyde (Tandon & Kumar, 2004; Wang et
al., 2007; Bahrami et al., 2010). Gan day, phwong
phép tong hop di vong benzimidazole théng qua
phan tmg ngung tu gitta o-phenylenediamine va
benzylamine ciing di dwoc cong bd (Nguyen et al.,
2013; Naresh & Narender, 2014; Nix va ctv., 2016;
Sharma et al., 2017). Tuy nhién, nhiing phuong
phap nay ciing c6 mot s6 han ché nhu st dung dung
mdi hiru co, chat xdc tac kim loai chuyén tiép, héa
chat dit tién va thoi gian phan tng kéo dai.

Trong hoa hoc hién dai, cac nha khoa hoc dang
huéng t6i cac quy trinh tong hop xanh theo d6
khéng sir dung kim loai nang, quy hiém, doc hai lam
tac nhan phan ung, tong hop khéng sir dung dung
mdi hitu co doc hai va dat tién, tranh sir dung hda
chit tac dong dén moi truong,... Trén co s¢ do, bai
bao nay trinh bay két qua nghién cau vé thiét ké quy
trinh tong hop dan xuit benzimidazole trong diéu
kién khong dung méi, sir dung tac nhan oxi héa la
sodium metabisulfite, mot mudi vo co c6 gia thanh
thap, it doc va than thién méi truong.

2. THUC NGHIEM
2.1. Vit ligu va thiét bi

Phé 'H-NMR, 3C-NMR dugc ghi trén may
JEOL 400 MHz va 100 MHz (d6 dich chuyén héa
hoc ¢ duoc tinh theo ppm, hang sé ghép cap J tinh
biang Hz). Khéi phd (MS) duoc do trén may Agilent
6530 qTOF. Sic ky l6p mong (ban nhom silica gel
60 Fas4 (Merk) trang sin do day 0,2 mm). Sic ky cot
st dung silica gel ¢& hat 0,040-0,063 mm
(Himedia).

2.2. Téng hop din xuit benzimidazole

Phuong phdp chung tong hop dan xuét
benzimidazole: Trong 6ng nghiém dung tich 10 mL
chira 0-phenylenediamine (0,1 mmol, 1 eq.), sodium
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metabisulfite (Na2S20s) (38 mg, 0,2 mmol, 2 eq.) va
cac dan xuit benzylamine twong tmg (0,3 mmol,
3eq.). Hon hop duogc day kin va khudy véi toc do
700 vong/phut & 140°C trong 1,5 gio. Tién trinh
phan tmg duoc theo ddi bang sic ky 16p mong. Sau
khi phan tmg két thuc, hdn hop dugc 1am ngudi &
nhiét d6 phong, thém 2 mL nudc vao hdn hop va san
pham dugc chiét bang ethyl acetate (3x3 mL). Lp
hitu co dugce rira nhiéu 1an voi dung dich NaCl bio
hoa (3x3 mL), sau d6 dugc lam khan bing Na,SO4
khan. Dung méi duoc c6 dudi dudi ap suat kém thu
dugc san pham tho. San pham thé duoc tinh ché
bang sic ky cot silica gel thu dwoc san pham
benzimidazole twong tmg (3a-j). CAu triic cia cic
san phém duoc xac nhan dua trén cac dit liéu phé
nghiém bao gdbm HRMS, H-NMR va so sanh voi
cac dir liéu da dugc cong bd (N va ctv., 2016; Laoc,
2017).

2-Phenyl-1H-benzo[d]imidazole (3a): Chat ran
mau tring (14,79 mg, hiéu suit 76%). Rt = 0,38
(Hex:EtOAc = 2:1). Nhi¢t d6 nong chay. 295-
297°C. Phé HR-ESI-MS m/z: Cho manh ion gia
phan tr [M+H]" = 195,0914 tinh todn [M+H]* =
195,0922 va [M-H]~ = 193,0774 tinh todn [M—H]~
=193,0766. Suy ra céng thirc phan tur 1a CizHioN2.
'H-NMR (400 MHz, DMSO-ds, 6 ppm): 12,93 (s,
1H, -NH-), 8,20-8,18 (m, 2H, >CH-), 7,68 (d, J =
7,2, 1H, >CH-), 7,58-7,48 (m, 4H, >CH-), 7,25-
7,18 (m, 2H, >CH-). 3C-NMR (100 MHz, DMSO-
de, 0 ppm): 151,1, 143,7, 134,9, 130,1, 129,8, 128,9,
126,3,122,4,121,6, 118,8, 111,2.

2-(p-Tolyl)-1H-benzo[d]imidazole (3b): Chat
rin mau tring (10,65 mg, hiéu suit 51%). R = 0,35
(Hex:EtOAc = 2:1). Nhiét do nbng chay: 279-
281°C. Phé HR-ESI-MS m/z: Cho manh ion gia
phan tir [M+H]" = 209,1045 tinh todn [M+H]* =
209,1079 va [M-H]™ = 207,0928 tinh toan [M-H]
= 207,0922. Suy ra cbng thirc phan tur la Ci4H12No2.
'H-NMR (400 MHz, DMSO-ds, 6 ppm): 12,84 (s,
1H, -NH-), 8,08 (d, J = 8,0, 2H, >CH-), 7,65 (dd,
J1=78,J,=1,2, 1H, >CH-), 7,52 (dd, J: = 6,8, J,
= 1,6, 1H, >CH-), 7,36 (d, J = 7,6, 2H, >CH-),
7,23-7,16 (m, 2H, >CH-), 2,38 (s, 3H, -CH3). *C-
NMR (100 MHz, DMSO-ds, 0 ppm): 151,3, 143,7,
139,5, 134,8, 129,4, 127,3, 126,3, 122,2, 121,5,
118,6, 111,1, 20,9.

2-(4-Methoxyphenyl)-1H-benzo[d]imidazole
(3c): Chét ran mau trang (12,12 mg, hiéu suit 54%).
Ri = 0,33 (Hex:EtOAc = 1:1). Nhiét d nong chay:
227-229°C. Phd HR-ESI-MS m/z: Cho manh ion gia
phén tr [M+H]* = 225,1110 tinh todn [M+H]" =
225,1028 va [M—H]~ = 223,0884 tinh todn [M—H]"
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=223,0871. Suy ra cong thirc phan tir 1a C14H12N20.
IH-NMR (400 MHz, DMSO-ds, § ppm): 12,76 (s,
1H, -NH-), 8,12 (d, J = 9,2, 2H, >CH-), 7,62 (dd,
J1=7.8, =20, 1H, >CH-), 7,50 (dd, J, = 6,6, J»
= 1,8, 1H, >CH-), 7,21-7,17 (m, 2H, >CH-), 7,12
(d,J =88, 2H, >CH-), 3,84 (s, 3H, —~OCHj). 3C-
NMR (100 MHz, DMSO-ds, 6 ppm): 160,5, 151,2,
143,8, 134,9, 127,9, 122,6, 122,0, 121,3, 1184,
114,3,110,9, 55,2.

2-(2-Chlorophenyl)-1H-benzo[d]imidazole
(3d): Chétran mau tring (12,31 mg, hiéu suit 54%).
Rt = 0,36 (Hex:EtOAc = 2:1). Nhiét d6 ndng chay:
231-233°C. Ph HR-ESI-MS m/z: Cho manh ion gia
phan tir [M+H]* = 229,0519 tinh toan [M+H]" =
229,0533 va [M—H]™ = 227,0386 tinh toan [M—H]
=227,0376. Suy ra cdng thirc phan tir 1a C13HyCIN,.
IH-NMR (400 MHz, DMSO-ds, 6 ppm): 12,74 (s,
1H, -NH-), 7,92-7,90 (m, 1H, >CH-), 7,71 (d, J =
7,6, 1H, >CH-), 7,67-7,65 (m, 1H, >CH-), 7,57 (d,
J=7.2,1H, >CH-), 7,55 (td, J: = 7,6, J. = 2,0, 1H,
>CH-), 7,52 (td, J1 = 7,2, J,= 1,6, 1H, >CH-), 7,28-
7,21 (m, 2H, >CH-). **C-NMR (100 MHz, DMSO-
ds, 5 ppm): 149,0, 143,1, 134,5, 132,0, 131,5, 131,1,
130,3, 129,9, 127,3, 122,6, 121,6, 119,0, 111,6.

2-(Pyridin-2-yl)-1H-benzo[d]imidazole  (3e):
Chat ran mau tring (11,41 mg, hiéu suat 59%). R¢ =
0,20 (EtOAc = 100%). Nhiét @6 néng chay: 254-
256°C. Phé HR-ESI-MS m/z: Cho manh ion gia
phan tir [M+H]* = 196,0868 tinh toan [M+H]* =
196,0875 va [M—-H]~ = 194,0732 tinh toan [M-H]~
= 194,0718. Suy ra cdng thic phan tir 1a Ci2HgNs.
IH-NMR (400 MHz, DMSO-ds, § ppm): 13,13 (s,
1H, -NH-), 9,37 (dd, J: = 2,4, J, = 0,8, 1H, >CH-),
8,69 (dd, J1 =5,0, J. = 1,4, 1H, >CH-), 8,51 (dt, J;
=8,0,J.,=2,0, 1H,>CH-), 7,66 (s, 2H, >CH-), 7,60
(ddd, J1=8,0,J>= 4,8, J3=0,8), 7,27-7,23 (m, 2H,
>CH-). ¥*C-NMR (100 MHz, DMSO-ds, 6 ppm):
150,4, 148,8, 147,4, 133,7, 126,1, 123,9, 122,3.

5-Chloro-2-phenyl-1H-benzo[d]imidazole (3f):
Chét ran mau tring (19,42 mg, hiéu suit 85%). R =
0,35 (Hex:EtOAc = 2:1). Nhiét d6 néng chay: 210-
212°C. Phé HR-ESI-MS m/z: Cho manh ion gia
phéan tae [M+H]* = 229,0540 tinh toan [M+H]* =
229,0533 va [M—H]~ = 227,0394 tinh toan [M-H]
=227,0376. Suy ra cdng thizc phén tir 12 C13HyCIN,.
IH-NMR (400 MHz, DMSO-ds, 6 ppm): 13,14 (s,
1H, -NH-), 8,20-8,16 (m, 2H, >CH-), 7,66-7,51
(m, 5H, >CH-), 7,24 (dd, J;=8,4, J, = 2,0, 1H,
>CH-). 8C-NMR (100 MHz, DMSO-ds, § ppm):
152,5, 130,1, 129,6, 128,9, 126,5, 122,3.
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5-Chloro-2-(p-tolyl)-1H-benzo[d]imidazole

(3g): Chét ran mau trang (15,10 mg, hiéu suat 62%).
Rf = 0,42 (Hex:EtOAc = 2:1). Nhiét d6 ndng chay:
238-240°C. Ph HR-ESI-MS m/z: Cho manh ion gia
phén tir [M+H]* = 243,0688 tinh toan [M+H]" =
243,0689 va [M—H]™ = 241,0548 tinh todn [M-H]"
= 241,0533. Suy ra cong thac phan t la
C14H11CIN2. H-NMR (400 MHz, DMSO-dg, 6
ppm): 12,99 (s, 1H, —-NH-), 8,02 (d, J = 8,0, 2H,
>CH-), 7,54 (s, 2H, >CH-), 7,33 (d, J=7,6, 2H,
>CH-), 7,17 (dd, J1: =8,8,J.=2,0, 1H, >CH-), 2,34
(s, 3H, —CHj3). *C-NMR (100 MHz, DMSO-dg, 6
ppm): 152,7, 139,9, 1295, 126,9, 126,4, 122,1,
20,9.

5-Chloro-2-(4-methoxyphenyl)-1H-benzo[d]imidazole
(3h): Chatran mau trang (19,61 mg, hiéu suat 76%).
Rt = 0,39 (Hex:EtOAc = 1:1). Nhiét d6 ndng chay:
183-185°C. Ph HR-ESI-MS m/z: Cho manh ion gia
phan tr [M+H]* = 259,0621 tinh toan [M+H]* =
259,0638 va [M—H]™ = 257,0498 tinh toan [M—H]
= 257,0482. Suy ra cong thac phan tx la
C14H11CIN2O. *H-NMR (400 MHz, DMSO-ds, ¢
ppm): 12,96 (s, 1H, -NH-), 8,12 (d, J = 8,8, 2H,
>CH-), 7,68-7,62 (m, 1H, >CH-), 7,52-7,50 (m, 1H,
>CH-), 7,20 (d, J=6,8, 1H, >CH-), 7,13 (d, J = 8,8,
2H, >CH-), 3,85 (s, 3H, ~OCH3). *C-NMR (100
MHz, DMSO-ds, ¢ ppm): 160,8, 1529, 152,6,
144,8, 142,5, 133,7, 128,1, 126,0, 125,7, 122,1,
121,9, 119,6, 117,8, 114,3, 112,2, 110,7, 55,3.

5-Chloro-2-(2-chlorophenyl)-1H-benzo[d]imidazole
(3i): Chét rin mau trang (17,55 mg, hiéu suit 67%).
Ri = 0,42 (Hex:EtOAc = 2:1). Nhiét d6 néng chay:
120-122°C. Ph HR-ESI-MS m/z: Cho manh ion gia
phan tr [M+H]" = 263,0143 tinh todn [M+H]* =
263,0143 va [M—H]™ = 260,0998 tinh toan [M—H]
= 260,0973. Suy ra cbng thac phan to la
C13H8C|2N2. 1H-NMR (400 MHZ, DMSO-de, 0
ppm): 12,93 (s, 1H, -NH-), 7,93-7,90 (m, 2H,
>CH-), 7,70-7,64 (m, 3H, >CH-), 7,57 (td, J. = 7,6,
J,=2,0, 1H, >CH-), 7,53 (td, J; = 7,6, J, = 1,6, 1H,
>CH-), 7,28 (dd, J: = 8,8, J, = 2,0, 1H, >CH-). 3C-
NMR (100 MHz, DMSO-ds, 0 ppm): 150,4, 132,0,
131,5, 131,4, 130,3, 129,3, 127,4, 122,5.

5-Chloro-2-(pyridin-3-yl)-1H-benzo[ d]imidazole
(3): Chat ran mau tring (16,12 mg, hiéu suat 70%).
Ri = 0,25 (Hex:EtOAc = 2:1). Nhiét @6 nong chay:
103-105°C. Ph6 HR-ESI-MS m/z: Cho manh ion gia
phén ti [M+H]* = 230,0520 tinh todn [M+H]" =
230,0485 va [M—H] = 228,0342 tinh toan [M—H]
=228,0328. Suy ra cong thic phén tir 1a C12HsCINs.
'H-NMR (400 MHz, DMSO-ds, 6 ppm): 13,33 (s,
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1H, -NH-), 9,35 (dd, J, = 2,4, J, = 0,8, 1H, >CH-),
8,71 (dd, J: = 4,8, J» = 1,6, 1H, >CH-), 8,50 (dt, J:
= 8,8, J, = 2,0, >CH-), 7,69-7,66 (m, 2H, >CH-),
7,61 (ddd, J, = 8,0, Jo = 4,8, Js = 0,8, 1H, >CH-),
7,27 (dd, J; = 8,4, J, = 1,6, 1H, >CH-). *C-NMR
(100 MHz, DMSO-ds, & ppm): 150,8, 150,2, 147,5,
133,8, 125,6, 124,0, 122,7.

3. KET QUA VA THAO LUAN

Theo cong bd trude day cua Nir va ctv. (2016)
va Loc (2017), sodium metabisulfite la tdc nhan oxi
héa hiéu qua xGc tién phan tmg ngung tu giita o-
phenylenediamine va benzylamine tao ra khung
benzimidazole (So d6 1). Ap dung phuong phap
nay, mudi dan xuét benzimidazole da dwgc tong hop
thanh céng véi hiéu suat thu dugc 1a kha tot (41-
90%). Tuy nhién, phuwong phap tong hgp nay ¢ han
ché 1a phai st dung dung méi hiru co la
dimethylsulfoxide (DMSO) va thoi gian phan ung
con twong ddi dai (18 gid). Nham cai thién quy trinh
t6ng hop khung benzimidazole theo hudng héa hoc
xanh, diéu kién téng hop khong st dung dung moéi
(neat) duoc nghién cau.

Pé thiét lap diéu kién tong hop, phan ung giira
o-phenylenediamine la va benzylamine 2a duoc st
dung 1am md hinh khao sat (So d6 2). Budc dau cac
phan tng dugc thyc hién & 120°C (Nt va ctv., 2016)
trong khoang thoi gian 2 gio sir dung cac ti I¢ duong
luvong khéc nhau gitra 1a, 2a va Na;S;0s (Bang 1,
STT 1-6). Két qua thu dugc cho thay luong chat oxi
héa sodium metabisulfite ¢6 anh huong dén hiéu
suit cua phan tng. Khi c6 dinh luong benzylamine
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la 3 duong luong (eq.) va tang luong chat oxi hoa
(Naz2S20s) tr 1 eq. dén 2 eqg. thi hiéu Suat cua san
pham thu dugc ciing ting dan va dat cao nhat 12 63%
(g vai viéc st dung 2 eq. chét oxi hoéa (Bang 1,
STT 6). Trong khi do, hiéu suat san pham giam khi
luong benzylamine la 2 eq. va tang lwong oxi hoa tir
1,5 eq. dén 2 eq. (Bang 1, STT 2-3). Tir két qua nay
cho thdy, ti 1& dwong luong giita (1a):(2a):Na,S,0s
t6t nhat la 1:3:2 khi thyc hién phan wng ¢ 120°C
trong khoang thoi gian 2 gio.

fINHQ (T\NHZ Na;S;0 fj: >_<j>
W, g2 DO, 120°C, 18
1ad b Jaj (41 90%)
R"H, CHyCLNO, RECLH
X CH,N

So d6 1. Téng hop din xuit benzimidazole sir

dung dung méi hiru co
NH :

+
7]

So d6 2. Phan tng o-phenylenediamine va
benzylamine

N323205

neat

Bang 1. Khao sat diéu kién téng hep din xuit benzimidazole

STT (la)(eq.) (2a)(eq.) Na:S:0s(eq.) Thaigian(h) Nhiétdd (°C) Hiéu suat 3a (%)
1 1 2 1 2 120 H = 40%
2 1 2 1,5 2 120 H=41%
3 1 2 2 2 120 H=39%
4 1 3 1 2 120 H=43%
5 1 3 1,5 2 120 H =59%
6 1 3 2 2 120 H=63%
7 1 3 2 2 130 H =68%
8 1 3 2 1,5 140 H=76%
9 1 3 2 1,5 150 H=74%

Tiép theo, nhiét o phan tmg duoc khao sét, theo
do6 phan tng duoc thyc hién véi ti 1€ duong luong
cua cac chat phan img nhu trén nhung thay doi nhiét
do tir 120°C dén 150°C (Bang 1, STT 7-9). Két qua
cho thay khi tang nhiét do tir 120°C dén 140°C, san
pham thu duoc véi hidu suét tang tir 63 dén 76% va
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thoi gian phan tng giam tir 2 gio xudng 1,5 gio. Tuy
nhién, khi ting nhiét d6 lén 150°C thi hiéu suét cua
phan g giam chi con 74%. T c&c dir liéu trén cho
thay, thuc hién phan tng & nhiét do 140°C 1a phu
hop nhat, twong ing Vvéi hiéu suat dat duoc 1a 76%.
Tur két qua khao sat cho thiy, diéu kién tong hop dan
xuét benzimidazole tét nhét Ia sir dung benzylamine
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(3 eq.), sodium metabisulfite (2 eq.) va nhiét do
phan tng ¢ 140°C trong khoang thoi gian 1,5 gio

(Bang 1, STT 8).

Bang 2. Két qua tong hop céc din xuit benzimidazole

Tép 60, S6 1A (2024): 48-54

NH
OO ey e o
R NH X/ neat, 140°
1a-b 2a-e 3a-j
Hiéu suat (%6)?
STT Ky higu San pham Tong hop sir dung Téng hep khong
dung méi DMSQP dung moi°
H
1 3a @[N@ 80% 76%
N
N
2 3b @[ @CHS 81% 51%
N
N
3 3c @[ ) oCH, 83% 54%
N
H
N
4 3d @[N%@ 70% 54%
(¢]]
N
5 3e N 72% 59%
NN
s
6 3f /@[ ) 83% 85%
cl N
H
N
7 39 /@[ )—@Cm - 62%
o] N
N
8 3h )@[ ) oCH, 86% 76%
Cl N
H
N
9 3i /C[ %@ 65% 67%
Cl N
(¢]]
s
10 3 /@[ ) 65% 70%
cl N N

Ghi cht: ®Hiéu sudt san phdam thu dwoc sau khi tinh ché bang sdt ky cét silica gel.
®Téng hop sir dung dung méi hizu co (DMSO): ti 16 mol (1):(2):NazS20s = 1:2:1, nhiér d@3: 120°C, thai gian: 18 gic (Ni

va ctv., 2016 va Lgc, 2017).

°Téng hop khong dung mdi: ti 1¢ mol (1):(2):Na2S20s = 1:3:2, nhiér dé: 140°C, thai gian: 1,5 gio-

O Phan irng khéng duot thyc hién.
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Co ché cuia phan tmg duoc trinh bay trong So dd
3 (Sharma et al., 2017). Dau tién, din xuat
benzylamine bi oxi ha bang sodium metabisulfate
tao ra imine (1), tiép theo chét than hach (1a) sé& tan
cong vao tam carbon cua imine (1) tao ra diamine
(11) va chat trung gian nay sau d6 loai phan tu
ammonia (NHs) tao ra chat trung gian (I11). Sy déng
vong ndi phan tir xay ra hinh thanh chat trung gian
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(IV) va cudi cing la qua trinh oxi héa bai NazS,0s
tao thanh khung benzimidazole.

Dua trén diéu kién tong hop tét nhat tim duoc
(Bang 1, STT 8), chin dan xuat benzimidazole (3b-
j) mang céc nhom thé khac nhau da duoc tong hop
thanh cong. Két qua qua duoc trinh bay trong Bang
2.

HoN 1
H
Q e
~ ’Ol ~ HN R? (yNH
R" °NH, —> R'"NH 2
R? NH,

CE PRI lo]

3a-j

\ -NH3

@H“— @f

So d6 3. Co ché ciia phan tng ngung tu benzimidazole

Tat ca cac phan tng diéu duoc thyc hién trong
diéu kién khong dung méi, didu nay cho thiy tinh
linh hoat va hiéu qua ctaa quy trinh phan tng. Cac
dan xuat 2-arylbenzimidazole voi cac nhém thé
khac nhau di duoc téng hop thanh cong véi hiéu
suit kha tét (51-85%) va thoi gian phan tng ngan
(1,5 gio). Trong d6, cac diamine mang nhom thé
chloro (-Cl) cho théy kha nang phan ng tt nhat
vai hiéu suat tét (62-85%). Dac biét, hop chét (3f)
mang nhém thé phenyl & vi tri s6 2 cua vong
benzimidazole cho hiéu suit cao nhat (85%). Két
qua nay c6 thé duoc giai thich theo co ché trong So
dd 3, theo d6 cac nhom thé R va R? s& anh huong
truc tiép dén qué trinh phan tng. Két qua trong
Bang 2 (STT 1-4) cho thay su hién dién cua ca
nhém thé rat dién tir nhu —Cl1 (hop chat 3d) hay day
dién tir nhu —CHs, ~OCHs (hop chét 3b, 3c) trén
nhan thom cua benzylamine déu khong anh huong
nhiéu dén hiéu sut phan (ing va tat ca déu lam giam
hiéu suat so véi truong hop khéng mang nhém thé
(hop chét 3a). Tuy nhién, sy hién dién caa nhom —
Cl trén nhan thom cua tac chét diamine thuc su 1am
tang hiéu suat phan ung (so sénh hiéu suit tong hop
cua 3a voi 3f, gitra 3b vai 3g, gitra 3¢ vai 3h, gitra
3d véi 3i, gitra 3e vai 3j). Nguyén nhan la do sy hién
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dién cta nhém rut dién tir nhu —CI gitp lam tang
hoat tinh caa imine trung gian (I11) tir d6 sy dong
vong noi phan tir dién ra dé dang hon (So dd 3). So
v6i phuong phap cit st dung dung méi hitu co
(DMSO) thi hiéu suit san pham thu dwoc nhin
chung khong thay doi nhiéu ngoai trir cac truong
hop (3b-e) nhung wu diém ndi bat cua phuong phép
mai 1a rat ngan thoi gian phan ung (tir 18 gio xuong
con 1,5 gio) va khéng st dung dung mdi hiru co.

4. KET LUAN

Phuong phap téng hop cac dan xuét
benzimidazole da dugc xay dung thanh céng dua
trén phan ing ngung tu gitta o-phenylenediamine va
benzylamine st dung chat oxi héa sodium
metabisulfite trong diéu kién khong dung méi. Biéu
kién tong hop don gian, nhanh chéng, hiéu qua va
than thién véi moi truong theo hudng hda hoc xanh.
Ap dung quy trinh nay, muoi din xuat
benzimidazole da dugc tong "hop thanh cong véi
hiéu suat khé tét (51-85%). Két qua nghién ciu nay
cung cép co s khoa hoc cho viéc mé rong tong hop
thu vién cac dan xuat benzimidazole phuc vy nghién
ctu sang loc nham phét hién cac hoat chit tng dung
trong nghién ctru va phét trién thuéc moi.



Tap chi Khoa hoc Pai hoc Can Tho

TAI LIEU THAM KHAO

Bahrami, K., Khodaei, M. M., & Negjati, A. (2010).
Synthesis of 1,2-disubstituted benzimidazoles, 2-
substituted benzimidazoles and 2-substituted
benzothiazoles in SDS micelles. Green
Chemistry, 12(7), 1237-1241.
https://doi.org/10.1039/C000047G

Baldisserotto, A., Demurtas, M., Lampronti, 1.,
Tacchini, M., Moi, D., Balboni, G., Pacifico, S.,
Vertuani, S., Manfredini., S., & Onnis, V. (2020).
Synthesis and evaluation of antioxidant and
antiproliferative activity of
2-arylbenzimidazoles. Bioorganic Chemistry, 94,
103396.
https://doi.org/10.1016/j.bioorg.2019.103396

Bui, H. T. B., Ha, Q. T. K., Oh, W. K., Vo, D. D.,
Chau, Y.N. T, Tu, C. T. K,, Pham, E. C., Tran,
P.T., Tran, L. T., & Mai, H. V. (2016).
Microwave assisted synthesis and cytotoxic
activity evaluations of new benzimidazole
derivatives. Tetrahedron Letters, 57(8), 887-891.
https://doi.org/10.1016/j.tetlet.2016.01.042

Loc, L. T. X. (2017). Nghién citu phicong phdp tong
hop benzimidazole (luan van thac si). Pai hoc
Can Tho.

Morcoss, M. M., El Shimaa, M. N., Ibrahem, R. A,,

Abdel-Rahman, H. M., Abdel-Aziz, M., & Abou EI-

Ella, D. A. (2020). Design, synthesis, mechanistic
studies and in silico ADME predictions of
benzimidazole derivatives as novel antifungal
agents. Bioorganic Chemistry, 101, 103956.
https://doi.org/10.1016/j.bioorg.2020.103956

Naresh, G., Kant, R., & Narender, T. (2014).
Molecular iodine promoted divergent synthesis

54

Tép 60, S6 1A (2024): 48-54

of benzimidazoles, benzothiazoles, and 2-benzyl-
3-phenyl-3,4-dihydro-2H-benzo [€e][1,2,4]
thiadiazines. The Journal of Organic Chemistry,
79(9), 3821-3829.
https://doi.org/10.1021/jo5000797

Nguyen, B. T., Ermolenko, L., & Al-Mourabit, A.
(2013). Selective autoxidation of benzylamines:
application to the synthesis of some nitrogen
heterocycles. Green chemistry, 15(10), 2713-
2717.
https://doi.org/10.1039/C3GC41186A

N, P. T., Hiéu, M. V., & Hué, B. T. H. (2016).
Téng hop dan xuét benzimidazole. Tap chi Khoa
hoc Bai hoc Can Tho, 47, 107-113.
https://doi.org/10.22144/ctu.jvn.2016.607.

Sharma, R., Abdullaha, M., & Bharate, S. B. (2017).
Metal-Free lonic-Liquid-Mediated Synthesis of
Benzimidazoles and Quinazolin-4(3H)-ones
from Benzylamines. Asian Journal of Organic
Chemistry, 6(10), 1370-1374.
https://doi.org/10.1002/ajoc.201700214

Tandon, V. K., & Kumar, M. (2004). BFs-Et.0
promoted one-pot expeditious and convenient
synthesis of 2-substituted benzimidazoles and
3,1,5-benzoxadiazepines. Tetrahedron Letters,
45(21), 4185-4187.
https://doi.org/10.1016/j.tetlet.2004.03.117

Wang, R., Lu, X. X,, Yu, X. Q., Shi, L., & Sun, Y.
(2007). Acid-catalyzed solvent-free synthesis of
2-arylbenzimidazoles under microwave
irradiation. Journal of Molecular Catalysis A:
Chemical, 266(1-2), 198-201.
https://doi.org/10.1016/j.molcata.2006.04.071



	1. GIỚI THIỆU
	2. THỰC NGHIỆM
	2.1. Vật liệu và thiết bị
	2.2. Tổng hợp dẫn xuất benzimidazole

	3. KẾT QUẢ VÀ THẢO LUẬN
	4. KẾT LUẬN

