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Summary

The benzimidazole derivatives are synthesized from benzene-1,2-diamine derivatives, aldehydes
and alkyl/aryl-chloride derivatives through 2 stages. A compound 2-arylbenzimidazole was obtained
from the reaction between benzene-1,2-diamine and benzaldehyde. The 2-arylbenzimidazole
derivatives was alkylation or arylation by K,COs; agent in acetone to form the N-alkyl/aryl-2-
arylbenzimidazole derivatives and obtained 11 derivatives, which are tautomer isomers. The
obtained derivatives are refined, determining the structure and physicochemical properties by thin
layer chromatography, melting point, UV, IR, "H-NMR, *C-NMR and MS. The synthetic derivatives
have been assessed for antioxidant activity by their ability to collect free radicals DPPH. The results
showed that synthesized benzimidazole derivatives had weak free radical inhibitory capacity with
ascorbic acid reference compound in test.

Keywords: Benzimidazole, 2-arylbenzimidazole, N-alkyl/aryl-2-arylbenzimidazole, antioxidant
activity.

Dat van dé o
Cac dan chat chra di vong benzimidazol
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khang ndm ¥ .. Trong dd, cé nhiéu hoat chét CHy
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Nilima Karmaker va CS. da téng hop cac HeC T R IG5 (megim)
dan chat 2-aryl-5-methylbenzimidazol, cac dan \©:N/>—@R <l 402
chat dwoc th(r hoat tinh chong oxy hoa bang -NO, 1054
thtr nghiém don géc tw do DPPH, két qua cho 2-aryl-5-methylbenzimidazol
thdy cac dan chét co hoat tinh chéng oxy hoa o
dang ké voi gia tri ICso 1a 1,054 — 19,05 pg/ml Hinh 1. Mét s6 dan chat benzimidazol
so v&i chét déi chiéu BHT (26,96 pg/ml) © v6i hoat tinh sinh hoc da dwoc nghién ctu
hinh 1).
( ) V&i cac tac dung dwoc ly quan trong nhw
trén cung véi nhiéu hoat chat da dwoc ching
i minh va st dung lam thubc trong |am sang, cac
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chét nay 71, Cung voi xu huwong nghién ctru
trén, dé tai nay thuc hién khao sat xay dwng quy
trinh t6ng hgp va danh gia hoat tinh sinh hoc
mot s6 dan chat N-alkyl/arylbenzimidazol dé tim
cac chat muc tiéu, cé hoat tinh chéng oxy héa
manh, it tdc dung phu cling nhw khdo sat céac
hoat tjnh sinh hoc da dang khac.
boi twong, nguyén vat
phwong phap nghién ciru

DP6i twong: Cac dan chét ngung tu chira di
vong benzimidazol va danh gia hoat tinh chéng
oxy-hoa clia cac dan chat téng hop.

Nguyén liéu téng hop va thir hoat tinh
chéng oxy-hoa: 4 - bromobenzen - 1,2 -
diamin (Merck), 4 - methylbenzen - 1,2 - diamin
(Merck), 4 - nitrobenzen - 1,2 - diamin (Merck),
4 - bromobenzaldehyd (Trung Qubc), 2 -
clorobenzyl clorid (Merck), allyl bromid (Trung
Quéc), natri metabisulfid (Merck), kali carbonat
(Merck), aceton (Merck), cloroform (Trung
Qubc), con tuyét dbi (Viet Nam), ethyl acetat
(Trung Quéc), n-hexan (Trung Quéc), silica gel
0.2-1 mm (Merck), 1,1 - diphenyl - 2 -
picrylhydrazyl (Merck), methanol (Merck).

Nguyén liéu dung xac dinh dé tinh khiét

Ban moéng trang sén Kieselgel 60 F,s4 cla
Hang Merck.

Cac hé dung méi str dung:

Hé A: n-hexan — ethyl acetat (8:1);

Hé B: n-hexan — cloroform — ethyl acetat
(8:1:1);

Hé C: n-hexan — ethyl acetat (4:1);

Hé D: n-hexan — cloroform — ethyl acetat
(4:5:1).

Dung cu va trang thiét bi

- Binh khai trién sic ki, mao quan, may do
nhiét d6 nong chay Kruss M5000;

- May do quang phd t ngoai Thermo UV-
Vis Evolution 350;

- May do quang phd hdng ngoai IR:
IRAffinity-1S (SHIMADZU);

- May do phé cong hwéng tr hat nhan
Bruker Avance Il 500 MHz;

- May khéi phd MSQ Plus DAD.

Phwong phap nghién ctru

Cac dan chéat benzimidazol co thé duwoc
tdng hop tir nhiéu phwong phap khac nhau (so
dd 1). Trong nghién clru nay, cac dan chét
dung dé khao sat hoat tinh sinh hoc duoc téng
hop qua 2 giai doan. Giai doan mot di tw
nguyén liéu 1a cac dan chat benzen-1,2-diamin
va aldehyd thom bang chudi phan &ng ngung
tu tao vong benzimidazol, sau d6 cac di vong

liu va

2-arylbenzimidazol tiép tuc dugc thé N-
alkyl/aryl dé tao cac dan chat cu6i cung theo so
do 2.
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So d6 1. Téng hop céc dan chat N-alkyl/aryl-
2-arylbenzimidazol (Trong so dé 1, téng hop céc
dan chét N-alkyl/aryl-2-arylbenzimidazol tcr
2-arylbenzimidazol theo nhanh a hodc qua 1
buoc tir benzen-1,2-diamin nhw nhanh b la
nhitng phuong phép cé dién, con d, e fla
nhiig phwong phap hién dai hon £ )

Giai doan moét dwoc thuc hién bang phan
&ng cong tach theo co ché sau (so d6 3).
Aldehyd thom sé& tao ra san pham cong (A) Sau
doé benzen-1,2-diamin phan (rng vé&i san pham
cOng & nhiét d6 cao tao thanh benzimidazolin
trung gian (B), cudi cung (B) bi oxy hoéa thanh
benzimidazol (C). Nén dung dw aldehyd vi
lwong dw ton tai dang cong hop véi natri bisulfid
dé loai bd bang séc ky cot. Tuy nhién, néu dw
nhiéu sé tao ra san pham 2 1an thé va lam gidm
hiéu suét phan ng. Ty |é s& dung benzen-1,2-
diamin : aldehyd : metabisulfid (1 : 1,1 :1,1) cho
hiéu suét tét.

Lo o
NH, /O/

@@

So do 2. Quy trinh 2 giai doan tong hop
cac dan chat benzimidazol trong nghién ctru
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So dd 3. Co ché phan ting téng hop
2-arylbenzimidazol

Giai doan 2 st dung phan &ng thé theo co
ché sau (so' d6 4). Phan (rng xay ra theo co’ ché
thé ai nhan don phan t& (SN+) gdm ¢é hai buéc,
trong d6 buéc cham 1a budc quyét dinh téc do

phan ng.
CH; CHZ CHZ CH2
O = e @’ gt
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So d6 4. Co ché phan ting thé N-alkyl/aryl

Cac dan chéat téng hop sau d6 duoc xac dinh
tinh chat ly héa va clu tric phan t& bang cac
phwong phap: phwong phap xac dinh diém
néng chay, phwong phap séc ki, phwong phap
xac dinh phé cong hwéng tr hat nhan, phwong
phap do khéi pho . Va khdo sat hoat tinh
chéng oxy-hoa bang phwong phap nhat gbc tw
do DPPH. .

Thuc nghiém, két qua va ban luan

Thwc nghiém

Téng hop dan chat 2-arylbenzimidazol
(A0, BO, CO)

Hoa tan 10 mmol benzen-1,2-diamin va mét
lwong twong wng 4-bromobenzaldehyd, natri
metabisulfid v&i 100 ml dung méi EtOH : H,O
(9,5 : 0,5) trong binh cau 2 c6. PBun hdi Iwu hén
hop & trong khoang nhiét do tlr 50 - 60 °C, phan
&ng duwoc theo d&i bang phwong phap sac ki
|&p mdng. Sau khi phan ng két thic, san pham
thd dwoc tinh ché bang sac ki cot (so dd 5),
hiéu suat 86%.

Na,S,05

NH, CHO
+
Ry NH,  Br

Ry = -Br, -CHj, -NO,

N
(e

N

H

EtOH : H,0 (9,5 : 0,5) Rs

So dd 5. Phan ting téng hop dén chét

2-arylbenzimidazol

Téng hop dan chat N-
alkyl/arylbenzimidazol (XT1 - 8)

Hoa tan 1 mmol 2-arylbenzimidazol va moét
lwgng twong &ng alkyl/aryl halogenid, K,COj;
(ty 1€ mol 2-arylbenzimidazol alkyl/aryl
halogenid : K,CO3 la 1 : 1,1 : 1,1) v&i 10 ml
aceton trong binh cau 2 ¢6. Bun hdi lwu hdn hop
@ trong khoang nhiét dé tir 50 - 60 °C, phan tng
duwoc theo ddi bdng phuong phap séc ki lép
méng. Sau khi phan trng két thic, san pham tho
duwoc tinh ché bang séc ki cot (so dd 6), hiéu

suét tir 51-91%.

Br
H
N ' RiX. KyCO;
RZ/O/N Aceton 80 °C

- /\% ©/§ qm
R, = -Br, -CHj,

-NO,
So d6 6. Phan ung téng hop dan chét
N-alkyl/aryl-2-arylbenzimidazol

Bang 1. Céc dan chét ngung tu N-alkyl/aryl-
2-arylbenzimidazol

Dan
R R
chét ! 2
/\}1,1 -Br
T
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Thar nghiém hoat tinh chéng oxy-hod

/\1/31 -CHs Hoat tinh chéng oxy héa clia mau dwoc xac

dinh théng qua phan (rng trung hoa gbc tw do

fuc , (DPPH). Phan (rng dwoc tién hanh theo phuong

XT3 " 22--2. g B 2" phap cia Shela va cong sw (2003). M3u thir
1 N . N s duwoc pha lodng theo giai mau 10 ndng dé. Dung

(B @Nﬁ 5 dich DPPH dwoc pha lodng véi methanol thanh

pHCH_ fa HiC z %CHQ néng d6 0,5 mM. U mau véi DPPH 30 phut
At 5 ¥ trong diéu kién khéng anh sang. Hoat tinh chéng

oxy hdéa dwoc khao sat thong qua gia tri OD do
& 517 nm bang may quang phé Thermo UV-Vis

XT4

Evolution 350.
Danh gia két qua
Ty 1& chong oxy héa dwoc tinh theo cdng
there: , e , ODching=0D thir
%Hoat tinh chong oxy hoa =—,_ —== X 100%

ODhing 1a d6 hép thu ciia mau ching

ODy. 1a d6 hép thu cia méu thir

Néng d6 ICs (mg/mL) clia mau sé dugc suy
ra tr phwong trinh héi quy tuyén tinh khao sat
dwoc. Két qua thtr nghiém hoat tinh chéng oxy-
hoa clia cac mau thr sé dwoc danh gia véi chat

dbi chiéu la acid ascorbic, dwoc xac dinh theo
quy trinh twong tuw.
Két qua va ban luan

Thwc nghiém

2 Téng hop dan chat 5(6)-bromo-2-(4-

s i“\z' ¥ bromophenyl)-1H-benzimidazol (A0)
ozN@"%CHE Chét rén, mau trang hay gan nhu tréng,
ik ¥ khong tan trong nwéc, tan trong EtOH, dé tan
trong aceton, DMSO. Hiéu suét 86%. TLC: Rs
-NO, (hé dung moi): A — 0,20; B — 0,20; C — 0,53.

Nhiét d6 néng chay 220,9 °C. IR (v cm™)

5 ( B
XT7 ~ ¥
e s

1622,13 (C=N); 1598,99 (C=C); 590,22 (C-Br).
"H-NMR (500 MHz, DMSO — d¢, & ppm): 13,19
(S 1H H1tautomer) 1314 (S 1H H1tautomer) 81
(d J= 85 HZ 2H HZ&G) 786 (S 1H H4tautomer)

* 7,76 (d, J = 8,5 Hz, 2H, Hsss); 7,69 (s, 1H, Hs.
Cl T tautomer) 7 62 (d J=9 HZ 1H H4tautomer) 7 5 (

NO, 1H, Hy-tautomer); 7,36 (d, J = 8,5 Hz, 1H, Hg); 7,33

——— (d, J = 8 Hz, 1H, Hs). C.NMR (125 MHz,
ﬁ DMSO - ds, 8 ppm): 151,58 (C,); 151,25 (Cy);
N 145,15 (Csa); 142,78 (Cra); 136,24 (C7a); 134,09

I SN =% (Caa); 132,00 (Csgs); 128,83 (Cyp); 128,48
F@m (Czss); 125,42 (Cs); 124,85 (Cs); 123,67 (Cy);

121,28 (C.); 120,62 (C;); 114,95 (Cs); 114,63
(Ce); 114,00 (C-); 113,18 (Cu). ESI — MS, m/z:
(IM+H]") = 350,99, két qua ESI — MS tim thay
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phu hop véi du kién 1a 350,92.

Téng hop dan chat 2 - (4-bromophenyl ) -
5(6) - methyl 1H - benz:mldazol (B0)

Chét rdn, mau trdng hay gan nhu trang,
khéng tan trong nwéc, tan trong EtOH, dé tan
trong aceton, DMSO. Hiéu suét 91%. TLC: R;
(hé dung méi): D — 0,39; B — 0,18; C — 0,31.
Nhiét d6 néng chay 2334 °C. IR (v cm™)
1627,92 (C=N); 1598,99 (C=C); 597,93 (C-Br).
"H-NMR (500 MHz, DMSO — dg, & ppm): 12,84
(S 1H H1tautomer) 12 80 (S 1H H1tautomer) 809
(d, J = 8,5 Hz, 2H, Hzss); 7,75 (d, J = 8,5 Hz,
2H, Hzgs); 7,53 (d, J = 8 Hz, 1H, Hatautomer); 7,45
(s, 1H, Hatastomer); 7,41 (d, J = 8,5 Hz, 1H,
H?tautomer) 7 31 (S 1H H7tautomer) 706 (d J 8
Hz, 1H, Hg); 7,02 (dd, J; = 8 Hz, J, = 1,5 Hz, 1H,
HS); 2,43 (S, 3H, H1”-tautomer); 2,41 (S, 3H,
H1tautomer). " C-NMR (125 MHz, DMSO — d,
8 ppm): 150,06 (Cy); 149,67 (Cy); 144,08 (Czp);
141,86 (Cza); 135,25 (Cy); 133,02 (Cs); 132,14
(Cs); 131,87 (Cass); 130,76 (Cra); 129,51 (Caa);
128,22 (Cuse); 128,16 (Crse); 124,22 (Cg);
123,41 (Cs); 123,00 (Cs); 122,93 (Cy); 118,64
(Cq); 118,51 (Cy); 111,06 (C4); 110,89 (Cy);
21,33 (Cy»); 21,22 (Cy»). ESI = MS, m/z: ((M+H]")
= 287,08, két quéd ESI — MS tim thay phu hop
v&i du kién 1a 287,02.

Téng hop dan chat 2 - (4-bromophenyl) -
5(6) - nitro - 1H - benzimidazol (C0)

Chét rdn, mau trdng hay gan nhu trang,
khéng tan trong nwéc, tan trong EtOH, dé tan
trong aceton, DMSO. Hiéu suét 91%. TLC: R;
(hé dung mdi): A — 0,04; D — 0,29; C — 0,21.
Nhiét d6 néng chay 2712 °C. IR (v cm™)
1595,13 (C=C); 1323,17 (C-NO); 607,58 (C-Br).
'H-NMR (500 MHz, DMSO — ds, & ppm): 8,49
(s, 1H, Hy); 8,15 (d, J = 8,5 Hz, 2H, H, va Hg);
8,14 (d, J = 8,5 Hz, 1H, Hg); 7,83 (d, J = 8,5 Hz,
2H, Hz va Hs); 7,78 (d, J = 8,5 Hz, 1H, Hy).
BC-NMR (125 MHz, DMSO — ds, § ppm): 150,1
(C2); 149,7 (Cy); 144,1 (Cra); 141,9 (Csa); 135,2
(C4); 133,0 (Cy); 132,1 (Cg, Cs); 131,9 (C3, Cs);
130,8 (Cs); 129,5 (Cs); 128,2 (C», Cg); 128,2
(Cz, Cg); 124,2 (Cg); 123,4 (Cp); 123,0 (Cy);
122,9 (Cy4); 118,6 (C7); 118,5 (C7); 111,1 (Cy);
110,9 (Cy); 21,3 (Cy»); 21,2 (Cy»). ESI— MS, m/z:
(IM+H]") = 315,96, két quéd ESI — MS tim thay
phu hop véi du kién 1a 315,97.

Téng hop 1 - allyl - 5(6) - bromo - 2 - (4-

bromophenyl) - 1H - benzimidazol (XT1)

Chét rén, mau trang hay gan nhuw tréng,
khéng tan trong nwéc, tan trong EtOH, dé tan
trong aceton, DMSO. Hiéu suét 91%. TLC: R;
(hé dung moi): A — 0,40 (0,44); B — 0,37 (0,42);
C - 0,80 (0,83). Nhiét d6 nong chay = 130,3 °C.
IR (v cm™) 1643,35 (C=N); 1595,13 (C=C);
588,29 (C-Br). "H-NMR (500 MHz, DMSO — db,
d ppm): 7,92 (d, J = 1,5 Hz, 1H, Hy.tautomer); 7,82
(d, J =2 Hz, 1H, H7tautomer); 7,78 (dt, J; = 8,5 Hz,
Jo> =2 Hz, 2H, Hags); 7,72 (dt, J; = 8,5 Hz, J, =
2 Hz, 2H, Hzss); 7,67 (d, J = 8,5 Hz, 1H, H,.
tautomer) 7 54 (d J= 8 5 HZ 1H H7tautomer) 744
(dd, J; =9 Hz, J, =2 Hz, 1H, Hg); 7,41 (dd, J; =
8,5 Hz, J, = 2 Hz, 1H, Hs); 6,05 (m, 1H, Hy);
5,21 (dd, J; = 10,5 Hz, J, = 1 Hz, 2H, H3tautomer);
494 (m, 2H, Hy); 4,87 (m, 2H, Hz tautomer)-
®*C-NMR (125 MHz, DMSO — dg, 5 ppm): 153,14
(Cy); 152,82 (Cy); 143,81 (Csa); 141,51 (Csp);
137,05 (C7a); 134,98 (Cza); 133,10 (C2); 133,02
(Cx); 131,80 (Cszss); 130,90 (Coge); 130,87
(Cose); 128,74 (Cy); 128,70 (Cy); 125,42 (Cs);
125,25 (Ceg); 123,78 (Cy); 123,72 (Cy); 121,62
(C4); 120,94 (C7); 116,73 (Cs); 116,64 (Cs);
115,10 (C;); 114,50 (Cy); 113,87 (Cs+); 112,90
(Cs); 46,71 (Cy»); 46,61 (Cq»). ESI — MS, m/z:
(IM+H]") = 390,90, két quéd ESI — MS tim thay
phu hop v&i dw kién 1a 390,95.

Téng hop 5(6)-bromo-2-(4-bromophenyl)-
1-(2-clorophenyl)-1H-benzimidazol (XT2)

Chét radn, mau trdng hay gan nhu trang,
khéng tan trong nwéc, tan trong EtOH, dé tan
trong aceton, DMSO. Hiéu suat 51%. TLC: Ry
(hé dung mbi): A — 0,38 (0,48); B — 0,41 (0,51);
C - 0,78 (0,87). Nhiét dé nong chay = 156,9 °C.
IR (v cm™) 1604,70 (C=N); 1568,13 (C=C);
569,00 (C-Br). "H-NMR (500 MHz, DMSO — dg,
& ppm): 7,96 (d, J = 1 Hz, 1H, Ha.tautomer); 7,77 (d,
J =1,5Hz, 1H, Hz.tautomer); 7,71 (1, J = 8 Hz, 3H,
Hzss V@ Hatautomer); 7,99 (1, J = 8,5 Hz, 2H,
Hass); 7,49 (dd, J; = 8 Hz, J, = 1 Hz, 2H, Hg va
Hs); 7,42 (dd, J; = 8,5 Hz, J, = 1,5 Hz, 1H, Hy);
741 (d, J = 6 Hz, 1H, H7iauomer); 7,31 (t, J =
7,5 Hz, 1H, Hs); 7,22 (m, 1H, Hz); 6,62 (m, 1H,
He); 562 (s, 2H, Hy). C-NMR (125 MHz,
DMSO - ds, & ppm): 153,4 (C,); 153,1 (Cy);
143,9 (C7a); 141,2 (C3a); 137,2 (Cy+); 136,4 (Cs);
136,4 (Cs); 135,1 (Cy); 131,8 (Cs, Cs); 131,8
(Cs, Cs); 131,0 (C2, Cg); 131,0 (Co, Cg); 128,8
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(Ce); 127,6 (Cg); 126,0 (C4, Cs); 126,0
(Cs, Ce); 125,6 (Csv, Cyv); 1254 (Cs, Cyv);
123,8 (Cs); 123,7 (Cs»); 121,7 (Cy); 121,0 (Cy);
115,2 (Cy); 114,6 (C;); 114,0 (Cy); 113,0 (Cy);
46,7 (Cy»); 46,6 (Cy»). ESI — MS, m/z: ((M+H]") =
474,86, két qua ESI — MS tim thay phu hop véi
duw kién & 474,92.

Téng hop 1-allyl-2-(4-bromophenyl)-5(6)-
methyl-1H-benzimidazol (XT3)

Chét rén, mau trang hay gan nhu tréng,
khéng tan trong nwéc, tan trong EtOH, dé tan
trong aceton, DMSO. Hiéu suét 82%. TLC: R;
(hé dung moi): A —0,31; B—-0,4; C — 0,49. Nhiét
ddé noéng chay = 94,6 °C. IR (v cm™) 1622,13
(C=N); 1587,42 (C=C). 'H-NMR (500 MHz,
DMSO - dg,  ppm): 7,74 (dd, J; = 7,5 Hz, J, =
1 Hz, 2H, Hy s ¢); 7,69 (dd, J; = 7,5 Hz, J, =
1 Hz, 2H, Hsgs); 7,58 (d, J = 8 Hz, 1H,
H4-tautomer); 7149 (Sv 1H1 H4-tautomer); 7v39 (da J=
8,5 Hz, 1H, Hr.tautomer); 7,3 (S, TH, H7_tautomer); 7,1
(d, J=9 Hz, 1H, Hg); 7,08 (d, J = 9 Hz, 1H, H5);
6,04 (m, 1H, Hz"); 5,18 (m, 2H, H3s"tautomer); 4,87
(m, 2H, H1”); 4,83 (m, 2H, H3”-tautomer); 2!44 (S,
3H! H‘l”’-tautomer); 2!42 (S! 3H1 H’1’”-tautomer)- ESI -
MS, m/z: ([M+H]") = 327,14, két qua ESI — MS
tim thay phu hop véi dw kién la 327,05.

Téng hop 2 - (4-bromophenyl) - 1 - (2-
clorobenzyl) - 5(6) - methyl - 1H -
benzimidazol (XT4)

Chét ran, mau trdng hay gan nhu trang,
khéng tan trong nwéc, tan trong EtOH, dé tan
trong aceton, DMSO. Hiéu suét 57%. TLC: R;
(hé dung méi): A — 0,30; B — 0,45; C — 0,58.
Nhiét do nong chay = 138,8 °C. IR (v cm™)
1570,06 (C=C); 599,86 (C-Br). 'H-NMR
(500 MHz, DMSO - ds, 6 ppm): 7,7 (dd, J; = 8
Hz, J, = 4,5 Hz, 2H, Hyss); 7,64 (d, J = 8 Hz,
1H, Hitautomer):7,98 (t, J = 8,5 Hz, 2H, Haiss);
7,52 (m, 2H, Hatautomer VA& Hg); 7,32 (1, J =
7,5 Hz, 1H, Hs); 7,28 (d, J = 8,5 Hz, 1H,
H7.tautomer); 7,21 (M, 2H, H7automer VA H72); 7,12
(d, J =8 Hz, 1H, Hg); 7,07 (d, J = 8 Hz, 1H, H5);
6,57 (&, J = 9 Hz, 1H, He); 5,58 (s, 2H,
H1”—tautomer); 5156 (S, 2H, H1”—tautomer); 2!43 (S, 3H,
Hitautomer); 2,39 (S, 3H, Hivaytomer). '~ C-NMR
(125 MHz, DMSO - dg, & ppm): 152,19 (C,);
151,76 (Cy); 142,89 (C7a); 140,72 (Csy); 136,19
(Csa); 134,04 (Cy); 133,89 (Cy); 132,62 (Cs);
131,77 (Cszss); 131,62 (Cra); 131,32 (Cs); 131,25
(Ce); 130,72 (C2s¢); 130,63 (Czse); 129,68 (C7);

129,66 (C7); 129,32 (Cq); 129,24 (Cq); 127,75
(Cq); 127,68 (Cyr); 127,24 (Cs); 126,99 (Cs);
124,49 (C,4); 124,09 (Cy); 123,42 (Cs); 123,38
(Ce); 119,14 (Cy); 119,06 (Cy); 110,49 (Cy);
45,81 (C4+); 45,69 (Cq-); 21,36 (Cy); 21,11 (Cq).
ESI- MS, m/z: (M+H]") = 411,05, két qua ESI -
MS tim thay phu hop véi dy kién 1a 411,03.

Téng hop 2 - (4-bromophenyl) - 1 - (4-
clorobenzyl) - 5(6) - methyl - 1H -
benzimidazol (XT5)

Chét radn, mau trdng hay gan nhu trang,
khéng tan trong nwéc, tan trong EtOH, dé tan
trong aceton, DMSO. Hiéu suét 46%. TLC: R;
(hé dung méi): A — 0,20; B — 0,39; C — 0,51.
Nhiét d6 nong chay = 153,1 °C. IR (v cm™)
1620,21 (C=N); 1597,06 (C=C); 597,93 (C-Br).
"H-NMR (500 MHz, DMSO - dg, 5 ppm): 7,7 (m,
2H, Hxse); 7,64 (d, J = 8,5 Hz, 1H, Ha.tautomer);
762 (t, J = 8 Hz, 2H, Hj3 & 5); 7,52 (s, 1H,
Hatautomer); 7,34 (M, 3H, Hy g ¢ va Hztautomer);
7,28 (s, 1H, H7tautomer); 7,08 (M, 2H, He va Hs);
6,99 (dd, J; = 8 Hz, J, = 5,5 Hz, 2H, H3477); 5,55
(S! 2H! H1”-tautomer); 5!54 (S, 2H, H1”-tautomer); 2!42
(S, 3H, H‘l”’-tautomer); 2139 (S, 3H, H1”‘-tautomer)-
BC-NMR (125 MHz, DMSO — ds, 5 ppm): 151,96
(Cy); 151,57 (Cy); 142,94 (Csp); 140,77 (Cop);
136,14 (C3,); 135,88 (C2); 135,86 (Cy»); 134,01
(Cra); 132,48 (Cs), 132,04 (Cs), 131,77 (Csss);
131,69 (Cs); 131,55 (Cs); 130,88 (Cy & 6);
130,81 (C» & &); 129,28 (Cy); 129,27 (Cyq);
128,78 (C3 g 77); 128,73 (C3 g 77); 127,91
(C4" & 5”); 127,83 (C4 & 6”); 124,40 (Ce); 124,01
(Cs); 123,40 (Cy); 123,34 (C7); 119,07 (Cu);
119,00 (C4); 110,60 (C;); 46,84 (Cq-); 46,70
(Cq); 21,40 (Cy»); 21,11 (Cy»). ESI — MS, m/z:
(IM+H]") = 410,96, két qua ESI — MS tim thay
phu hop v&i dw kién 1a 411,03.

Téng hop 1-allyl-2-(4-bromophenyl)-5(6)-
nitro-1H-benzimidazol (XT6)

Chét radn, mau trdng hay gan nhu trang,
khéng tan trong nwéc, tan trong EtOH, dé tan
trong aceton, DMSO. Hiéu suat 82%. TLC: Ry
(hé dung méi): D - 0,40; B — 0,21; C - 0,29
(0,35). Nhigt d6 nong chay = 150, 1 °C.
IR (v cm™) 1589,34 (C=C); 503,42 (C-Br).
"H-NMR (500 MHz, DMSO — dg, & ppm): 8,58 (s,
1H1 H4—tautomer); 8155 (Sa 1H1 H7—tautomer); 812 (dda
Ji = 9 Hz, J, = 2 Hz, 1H, Hg); 8,16 (dd, J; =
9 Hz, J, = 2 Hz, 1H, Hs); 7,89 (d, J = 9 Hz, 1H,
H4-tautomer); 7,77 (m, 5H, H2' & 6 H3’ & 5 va
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H7 tautomer); 6,07 (m, 1H, Hy); 522 (d, J =
11,5 Hz, 2H, H3tautomer); 5,10 (d, J = 4 Hz, 2H,
H1 tautomer) 502 (d J= 45 HZ 2H H1 tautomer)
4,89 (dd, J; =17 Hz, J, = 5,5 Hz, 2H, Hz"tautomer)-
C-NMR (125 MHz, DMSO — ds,  ppm): 156,91
(Cy); 155,83 (C,); 146,91 (Caa); 143,19 (Cs);
142,89 (Cg); 141,57 (Cya); 140,21 (Cra); 135,26
(Csa); 133,00 (Co); 132,74 (C2); 131,94 (Cass);
131,92 (Czgs); 131,04 (Case); 131,00 (Cose);
128,16 (Cq); 128,15 (Cq); 124,47 (Cy); 124,32
(Cy); 119,58 (Cs); 118,30 (Cg); 117,96 (Cs);
117,02 (C3+); 116,89 (C,); 115,36 (C4); 111,69
(C7); 108,08 (C7); 47,05 (C4-); 46,98 (C4-). ESI -
MS, m/z: (M+H]") = 357,76, két qua ESI — MS
tim thay phu hop véi dw kién la 358,02.

Téng hop 2-(4-bromophenyl)-1-(2-
clorobenzyl)-5(6)-nitro-1H-benzimidazol (XT7)

Chét rén, mau trang hay gan nhu tréng,
khéng tan trong nwéc, tan trong EtOH, dé tan
trong aceton, DMSO. Hiéu suat 59%. TLC: Ry
(hé dung moi): D — 0,42 (0,51); B — 0,20 (0,26);
C - 0,46 (0,53). Nhiét dé nong chay = 176,3 °C.
IR (v cm”) 1616,35 (C=N); 1591,27 (C=C);
1330,88 (C-NO,). "H-NMR (500 MHz, DMSO —
d6, 5 ppm): 8,65 (d, J = 2,5 Hz, 1H, Hytautomer);
8,54 (d, J = 2 Hz, 1H, H7automer); 8,2 (t, J =
2,5 Hz, 1H, Hg); 8,18 (t, J = 2,5 Hz, 1H, Hs); 7,96
(d, J =9 Hz, 1H, Hatautomer); 7,75 (d, J = 8,5 Hz,
2H, Hzgs); 7,7 (d, J = 9 Hz, 1H, H7.tautomer); 7,65
(dd, J; = 8,5 Hz, J, = 5,5 Hz, 2H, H3s5); 7,5 (dd,
J;=8Hz, J,=1,5Hz, 1H, Hy); 7,32 (t, J = 8 Hz,
1H, Hs»); 7,22 (tdd, J;, =8 Hz, J,=4 Hz, J3=1,5
Hz, 1H, H»); 6,72 (t, J = 8,5 Hz, 1H, Hg); 5,79
(S, 2H1 H1”—tautomer); 5771 (S! 2H1 H1”—tautomer)-
BC-NMR (125 MHz, DMSO — d¢, § ppm): 157,34
(C,); 156,25 (C,); 146,93 (Caa); 143,36 (Cs);
143,11 (Cg); 141,70 (Cra); 140,34 (Cra); 135,51
(Csa); 133,29 (Cy+); 133,06 (C2); 131,93 (Cass);
131,51 (Cz); 131,47 (Cs-); 130,92 (Cose);
129,78 (C7); 129,62 (Cy); 129,59 (Cy); 128,19
(Cq2); 127,77 (Cs); 127,58 (Cs'); 124,50 (Ce);
124,36 (Cq); 119,82 (Cy); 118,59 (Ce); 118,17
(Cs); 115,54 (Cy4); 111,76 (C;); 108,19 (Cy);
46,47 (Cy). ESI — MS, m/z: (IM+H]") = 441,96,
két qué ESI — MS tim thay phiu hop véi dw kién
la 442,00.

Téng hop 2-(4-bromophenyl)-1-(4-
clorobenzyl)-5(6)-nitro-1H-benzimidazol (XT8)

Chét radn, mau trdng hay gan nhu trang,

khéng tan trong nwéc, tan trong EtOH, dé tan
trong aceton, DMSO. Hiéu suét 48%. Séc ky lop
moéng: R¢ (hé dung méi): D - 0,39; B — 0,13;
C - 0,44. Nhiét do nong chay = 150,2 °C.
IR (v cm™) 1618,28 (C=N); 1595,13 (C=C);
1330,88 (C-NO,). "H-NMR (500 MHz, DMSO —
ds, 8 ppm): 8,62 (d, J = 2 Hz, 1H, Hytautomer);
8,58 (d, J = 2 Hz, 1H, Hz1automer); 8,19 (dd, J; =
6,5 Hz, J, = 2,5 Hz, 1H, Hg); 8,17 (dd, J; = 6,5
Hz, J, = 2,5 Hz, 1H, Hs); 7,93 (d, J = 9 Hz, 1H,
H4—tautomer); 7173 (ma 5H1 H2’ & 6 H3’ & 5 va
H?-tautomer); 7,35 (d, J= 8,5 HZ, 2H, H4" &5”); 7,03
(d, J = 8,5 Hz, 2H, Hs- 5 7). *C-NMR (125 MHz,
DMSO — ds, & ppm): 157,12 (C,); 156,02 (C,);
146,96 (Cs,); 143,34 (Cs); 143,10 (Ce); 141,71
(C7a); 140,23 (C7a); 135,40 (Csa); 135,21 (Cyp);
135,03 (Cy); 132,34 (Cs»); 132,29 (Cs); 131,97
(Css5); 131,11 (C2 s 6); 131,08 (C2 5 ¢); 130,35
(Ct); 128,85 (C3» & 7); 128,06 (Cy» & 67); 128,04
(Csa» 8 67); 124,51 (Cy); 124,37 (Cy); 119,75 (Cy);
118,54 (Cq); 118,16 (Cs); 115,49 (Cy); 111,79
(C7); 108,15 (Cy); 47,32 (C4»); 47,19 (C4-). ESI -
MS, m/z: (IM+H]") = 439,72, két qua ESI - MS
tim thay phu hop véi du kién 1a 439,98.

Két qua thir hoat tinh chéng oxy-hoa

Bang 2. Két qua thir hoat tinh chéng oxy-hoa
clia cac dan chét téng hop

Code IC5o (mg/mL)
A0 7,80
B0 10,07
Cco 2,72

XT1 2,04

XT2 3,04

XT3 12,94

XT4 8,28

XT5 9,47

XT6 4,05

XT7 11,51

XT8 7,31

Vit. C 0,004

Tw két qua thir hoat tinh chéng oxy-hoa trén
cho théy céc dan chat chira nhan benzimidazol
da téng hop co kha nang thu gom céac gbc ty do
DPPH twong d6i yéu so v&i chat dbi chiéu la
acid ascorbic trong th&r nghiém.
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IC50 (mg/mL)

14

12

10

A0 BO CO XT1 XI2

XT3 XT4 XI5 XI6e XI7 XI8 Vit.C

Hinh 2. Hoat tinh chéng oxy-hoé cta cac dan chét téng hop

Két luan

Nghién clu nay da tbng hop dwoc 11 dan
chat chira nhan benzimidazol déu 1a cac dong
phan tautomer cda nhau voi 8 dan chét thé
N-alkyl/aryl cubi cung. Céc dan chét trén déu
dugc tinh ché va xac dinh céu trac véi cac
phwong phap hién dai, tién tién. Két qua cho
thdy cac dan chét déu tinh khiét va cé cau tric
phu hop véi cong thire du kién. Vé két qua thir
hoat tinh chéng oxy-hoa cho thdy cac dan chét
chira nhan benzimidazol da téng hop van con
rat yéu so v&i chat dbi chiéu 1a acid ascorbic
trong th&r nghiém. D& danh gia kha nang chéng
oxy-hoa clia cac dan chét benzimidazol, ciing
nhw dé tim cac chat muc tiéu, ¢ hoat tinh sinh
hoc manh can tiép tuc nghién clru trén cac dan
chét khac.
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