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TOM TAT. Céac dan chat benzimidazol dugc tong hop qua 2 giai doan. Tong hgp 2-arylbenzimidazol tir nguyén liéu dau 1a
dan chét benzen-1,2-diamin va benzaldehyd. Dan chat 2-arylbenzimidazol dugc alkyl/aryl hoa tao dan chat N-alkyl/aryl-2-
arylbenzimidazol véi tac nhan K2COj3 trong aceton thu dwoc 8 dan chit. Cac dan chat thu dwoc déu duoc tinh ché, xac dinh
cAu tric, tinh chét 1y héa bang cac phuong phap sic ki 16p mong, nhiét d6 néng chay va cic phd IR, UV, MS, 'H-NMR va
I3C-NMR. Cac dén chét tong hop da duoc danh gia hoat tinh chong oxy-hoa bang kha nang thu gom cac gbc tu do DPPH,
két qua cho thay 2 dan chat A0-1 (ICso = 3,18 pg/mL) va A3 (ICso = 5,00 pg/mL) c6 kha ning trc ché cac gbc tu do twong tu
v6i chat ddi chiéu 1a acid ascorbic trong thir nghiém.

ABSTRACT. The benzimidazole derivatives are synthesized 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,CQOj3 agent in acetone to form the N-alkyl/aryl-2-arylbenzimidazole derivatives and obtained 8
derivatives. The obtained derivatives are refined, determining the structure and physicochemical properties by thin layer
chromatography, melting points, and the analysis of IR, UV, MS, *H-NMR, and *C-NMR spectra. The synthetic derivatives
have been assessed for antioxidant activity by their ability to collect free radicals DPPH. The results showed that 2 derivatives
AO0-1 (ICs0 = 3.18 pg / mL) and A3 (ICso = 5.00 pg / mL) had similar free radical inhibitory capacity with ascorbic acid
reference compound in test.

TU KHOA: Benzimidazol, 2-arylbenzimidazol, N-alkyl/aryl-2-arylbenzimidazol, hoat tinh chong oxy-hoa
KEYWORDS: Benzimidazole, 2-arylbenzimidazole, N-alkyl/aryl-2-arylbenzimidazole, antioxidant activity
1. GIOI THIEU

Véi cac tac dung duoc 1y quan trong nhu trén, cac din chat
chura nhan benzimidazol da va dang dugc quan tdm nghién
clru tim ra nhitng dan chét ¢6 hoat tinh sinh hoc manh, it tac
dung phu cling nhu khao sat cac hoat tinh sinh hoc da dang

Dan chit chira khung di vong benzimidazol dang dugc
nghién ctru rong rai do c6 nhicu hoat tinh sinh hoc da dang

nhu: khang ung thu [1], chong ting huyét ap [2], khang
khuén [3], khang ndm [4]....

Co6 mdt sb hoat chit chta dj vong benzimidazol dugc st

dung 1am thudc nhu: telmisartan (chdng ting huyét ap),
mebendazol va albendazol (tri giun san ky sinh), nhom thudce
PPI nhu omeprazol (tri viém loét da day ta trang),...
Nilima Karmaker va cong su da téng hop cac dan chét 2-
aryl-5-methylbenzimidazol, cac dan chét dugc thir hoat tinh
chéng oxy hoa bﬁng thtr nghiém don géc tu do DPPH, két
qua cho thdy cac dan chat c6 hoat tinh chéng oxy hoa dang
ké voi gia tri ICso 1a 1,054 — 19,05 pg/ml so véi chat dbi
chiéu BHT (26,96 pg/ml) [5]. (Hinh 1).
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Hinh 1. M¢t s6 dan chat benzimidazol véi hoat tinh
sinh hoc da dwoc bdo cdo

khéc.

Cung v6i xu huéng nghién ciru trén, dé tai nay thuc hién
khao sat xay dung quy trinh tong hop va danh gia hoat tinh
sinh hoc cac dan chat tbng hop dé tim cac chit muc tiéu.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1Poi tugng

Cac dan chit ngung tu chtra di vong benzimic}azol va
danh gia hoat tinh chong oxy-hoéa cta cac dan chat tong hop.

Nguyén liéu diing tng hop va xac dinh dd tinh khiét

4-bromobenzen-1,2-diamin (Merck), 4-methylbenzen-
1,2-diamin (Merck), 2-clorobenzyl clorid (Merck), allyl
bromid (Trung Qudc), benzyl bromid (Trung Qudc), natri
metabisulfit (Merck), kali carbonat (Merck), aceton (Merck),
cloroform (Trung Qudc), con tuyét doi (Viét Nam), ethyl
acetat (Trung Qudc), n-hexan (Trung Qudc).
Céc hé dung méi séc ky sir 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)
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3. PHUONG PHAP NGHIEN CUU

Céc dan chit benzimidazol dwoc tong hop tir nhiéu
phuong phap khac nhau (So dd 1). Trong nghién ctru nay,
céc dan chat dung dé khao sat hoat tinh sinh hoc dugc tong
hop qua 2 giai doan. Giai doan mot di tir nguyén li¢u 1a cac
dan chéat benzen-1,2-diamin va aldehyd thom bang chudi
phan Gng ngung tu tao vong benzimidazol, sau d6 cac di
vong 2-arylbenzimidazol tiép tuc dugc thé N-alkyl/aryl dé
tao cac dan chat cudi ciing theo So do 2.

Giai doan mot dugc thuc hién béng phan Gng cong tach
theo co ché sau (So d6 3). Aldehyd thom sé tao ra san pham
cong (A). Sau d6 benzen-1,2-diamin phan g v&i san pham
cong & nhiét d6 cao tao thanh benzimidazolin trung gian (B),
cudi ciing (B) bi oxy héa thanh benzimidazol (C). Nén dung
du aldehyd vi lugng du ton tai dang cong hop véi natri
bisulfit dé loai bo bang sic ky cot. Tuy nhién, néu du nhiéu
s& tao ra san pham 2 1an thé va 1am giam hiéu suat phan mg.
Ty 1€ str dung benzen-1,2-diamin : aldehyd : metabisulfit (1
: 1,01 : 1,01) cho hiéu suét tbt.
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So db 1. Tong hop cac dan chat N- alkyl/aryl-2-arylbenzimidazol
(Trong so do 1, tong hop cdc din chat N-alkyl/aryl-2-
arylbenzimidazol tw 2-arylbenzimidazol theo nhanh a hodc qua 1
buée tir benzen-1,2-diamin nhir nhanh b la nhitng phwong phdp cé
dién, con d, e, fla nhing phwong phdp hién dai hon[6])
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So' dd 3. Co ché phan img téng hop 2-arylbenzymidazol
Giai doan 2 su dung phan ung thé theo co ché sau (So d6
4). Phan img xay ra theo co ché thé ai nhan don phan tir (SN1)
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So db 4. Co ché phan vmg thé N-alkyl/aryl

Céc dﬁn chat tong hop sau d6 duge xdc dinh tinh chit Iy
hoéa va ciu trac phén tir bang cac phuong phap: phuong phap
xac dinh diém néng chay, phuong phéap sac ky, phuong phap
xac dinh phd cong huong tir hat nhan, phuong phap do khoi
phd,... Va khao sat hoat tinh chéng oxy-hoa bing phuong
phap trung hoa gdc tu do DPPH.

4. THUC NGHIEM

Téng hop din chit 2-arylbenzimidazol (A0)

Hoa tan 10 mmol dan chit cua benzen-1,2-diamin, 10,1
mmol 4-bromobenzaldehyd va 10,1 mmol natri metabisulfit
v6i 100 ml dung méi EtOH : H,0 (9,5 : 0,5) trong binh cau
2 ¢6. Pun hén hop phan tng ¢ khoang nhiét d¢ tir 50-60 °C,
phan tmg dwoc theo ddi bang phuong phap sic ky 16p mong.
Sau khi phan tng két thiic, san phim tho dwoc tinh ché bang
sac ky cot (So do 5), hiéu suét 86%.
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So d 5. Phan img téng hop dén chat 2-arylbenzimidazol
Téng hop din chit N-alkyl/arylbenzimidazol (A1-4)

Hoa tan 1 mmol 2-arylbenzimidazol, mot lugng twong
ung alkyl/aryl halogenid va K>COs; (ty 1€ mol 2-
arylbenzimidazol : alkyl/aryl halogenid : K;COz la1:1,1:
1,1) véi 10 ml aceton trong binh cau 2 ¢6. Pun hdi luu hén
hop, phan tng duogc theo ddi bing phuong phép sic ky 16p
mong. Sau khi phan ting két thiic, san pham tho dugc tinh
ché bang séc ky cot (So dd 6), hiéu suit tir 51-91%.
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So' dd 6. Phan tmg tong hop dan chat N-alkyl/aryl-2-
arylbenzimidazol
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Bang 1. Cdc dén chdt ngung tu N-alkyl/aryl-2-arylbenzimidazol
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Thir nghiém hoat tinh chéng oxy-ho4

Hoat tinh chéng oxy hoa ciia mau duge xac dinh thong qua
phén tmg trung hoa gdc ty do (DPPH). Phan tmg dugc tién
hanh theo phwong phap ciia Shela va cong su (2003). Mau
thir dugc pha lodng theo giai mau 10 nong do. Dung dich
DPPH duoc pha loing véi methanol thanh ndng d6 0,5 mM.
U miu véi DPPH 30 phut trong diéu kién khong anh sang.
Hoat tinh chng oxy hoa dugc khao sat thong qua gia tri OD
do ¢ 517 nm bang may quang phd Thermo UV-Vis Evolution
350.

Panh gia két qua
Ty 1& chéng oxy hoa duoc tinh theo cong thirc:

%Hoat tinh chdng oxy héa = _0Dchimg=0Dens % 100%
ODchﬁ'ng

ODhimg 12 d¢ hap thu cia mau chimg
ODug 14 d6 hép thu cia mAu thir
5. KET QUA VA BAN LUAN

Tong hgp din chit 5(6)-bromo-2-(4-bromophenyl)-1H-
benzimidazol (A0-1)

Chat ran, mau tring hay gan nhu tring, khong tan trong nudc,
tan trong EtOH, dé tan trong aceton, DMSO. Sic ky 1op
mong: Rt (hé dung moi): A —0,2; B-0,2; C—0,525. Nhiét
d$ néng chay 220,9 °C. IR (v em™) 1622,1 (C=N); 1599,0
(C=C); 590,2 (C-Br). 'H NMR (500 MHz, DMSO, & ppm) :
13,15 (s, 1H, H1); 8,1 (d, 2H, J = 8,5 Hz, H», He¢’); 7,86 (s,
1H, Hy4); 7,77 (d, 2H, J = 8,5 Hz, H3-, Hs'); 7,70 (s, 1H, H7);
7,62 (d, 1H, J =8 Hz, Hs); 7,50 (d, 1H, J = 8,5 Hz, Hy); 7,40-
7,30 (m, 1H, Hs, He) 3C NMR (125 MHz, DMSO, & ppm):
151,6 (Cy); 151,3 (Cy); 145,1 (Cra); 142,8 (Csa); 136,2 (Cr);
134,1(Cy); 132,0 (Cs, Cs7); 128,8 (C2, Cs’); 128,5 (Co, C¢);
125,4 (Ce); 124,9 (Ce); 123,7 (Cs); 121,3 (Ca); 120,6 (Ca);
114,9 (C); 114,0 (Cs); 113,2 (Cs). ESI - MS, m/z = [M+H]*
tim thay 350,99 ((M+H]* du kién 350,91).

Téng hop din chit 2-(4-bromophenyl)-5(6)-methyl-1H-
benzimidazol (A0-2)

Chat ran, mau tring hay gan nhu tring, khong tan trong nudc,
tan trong EtOH, d& tan trong aceton, DMSO. Séc ky 16p
méng: Rf (h¢ dung méi): A—0,11; B-0,18; C—-0,305. Nhiét
do nong chiy 233,4 °C. IR (v cm?) 1627,9 (C=N); 1599,0
(C=C); 597,9 (C-Br). 'H NMR (500 MHz, DMSO, & ppm) :
12,84 (s, 1H, H1); 12,80 (s, 1H, H1); 8,09 (d, 2H, J = 8,5 Hz,
Hs, Hs); 7,74 (d, 2H, J = 8,5 Hz, H»,, He); 7,53 (d, 1H, J =
8 Hz, He); 7,5 (s, 1H, H7); 7,41 (d, 1H, J = 8 Hz, Hs); 7,31
(s, 1H, Hs); 7,03 (dd, 1H, J =8 Hz, J = 18,5 Hz, Hs, He); 2,5-
2,4 (m, 3H, Hmety1). *C NMR (125 MHz, DMSO, & ppm):
150,1 (Cy); 149,7 (Cy); 144,1 (Cra); 141,9 (Csa); 135,2 (Cyo);
133,0 (Cr); 132,1 (Cs, Cs); 1319 (Cs, Cs); 130,8 (Cs);
129,5 (Cs); 128,2 (Cy, Cs); 128,2 (Co, C¢); 124,2 (Ce);
123,4 (Cs); 123,0 (Cs); 122,9 (Cs); 118,6 (Cy); 118,5 (Cy);
111,1 (Ca); 110,9 (C4); 21,3 (Crnettyr); 21,2 (Cmetny).ESI —
MS, m/z = [M+H]" tim thay 287,08 ([M+H]" du kién
287,02).

Téng hep 1-allyl-5(6)-bromo-2-(4-bromophenyl)-1H-
benzimidazol (Al)

Chat ran, mau tring hay gan nhu tring, khong tan trong nudc,
tan trong EtOH, dé tan trong aceton, DMSO. Hiéu suat 91%.
Sic ky 16p mong: Rf (hé dung moéi): A — 0,4 (0,44); B —0,37
(0,42); C - 0,8 (0,83). Nhiét @9 néng chay = 130,3 °C. IR
(v cm?) 1643,4 (C=N); 1595,1 (C=C); 588,3 (C-Br). H
NMR (500 MHz, DMSO, 6 ppm) : 7,91 (d, 2H, J = 1,5 Hz,
H7); 7,81 (d, 1H, J = 1,5 Hz, Hy); 7,77 (d, 4H, J = 8,5 Hz,
H», He); 7,72 (d, 4H, J = 7 Hz, H3, Hs"); 7,67 (d, 1H,J=8,5
Hz, 2H, H7); 7,53 (d, 2H, J = 8,5 Hz, H.); 7,44 (dd, 2H, J =
1,5Hz, J =8,5Hz, He); 7,40 (dd, 1H, J =2 Hz, J = 8,5 Hz,
Hs); 6,08-5,99 (m, 2H, H»*); 5,21 (d, 2H, J = 10,5 Hz , H3~);
4,93-4,92 (m, 4H, H;>*); 4,86 (dd, 2H, J =1 Hz, J = 17 Hz,
Hs-). ¥C NMR (125 MHz, DMSO, § ppm): 153,1 (C2);
152,8 (C,); 143,8 (Cs); 141,5 (Cza); 137,1 (Cra); 135,0 (Cra);
133,1 (C»»); 133,0 (C»»); 131,8 (Cs, Cs); 130,9 (Cx, Ce);
130,9 (C», C¢); 128,7 (Cy); 128,7 (Cy); 125,4 (Cs); 125,3
(Cs); 123,8 (Cs); 123,7 (Cs); 121,6 (C4); 120,9 (Cr); 116,7
(Ce); 116,6 (Ce); 115,1 (C7); 114,5 (Cys); 113,9 (Cs~); 1129
(Cs5+); 46,7 (Cy+); 46,6 (Cy+). ESI — MS, m/z = [M+H]" tim
thdy 390,90 ((M+H]" du kién 390,94).

Téng hop 5(6)-bromo-2-(4-bromophenyl)-1-benzyl-1H-
benzimidazol (A2)

Chat ran, mau tring hay gan nhu tring, khong tan trong nudc,
tan trong EtOH, d& tan trong aceton, DMSO. Hiéu suat 87%.
Séc ky 16p mong: Rt (hé dung mdi): A — 0,37 (0,44); B —0,36
(0,43); C-10,73 (0,79). Nhiét d néng chay = 156,8 °C. IR
(v em) 1604,8 (C=N); 1566,2 (C=C); 584,4 (C-Br). H
NMR (500 MHz, DMSO, & ppm) : 7,94 (s, 1H, Ha); 7,95 (d,
1H, J =1 Hz, Hy); 7,34-7,67 (m, 4H, H», He, H3, Hs); 7,48

Tap chi Khoa hoc Lac Hong @-



Te (5ng hop va khao sat hoat tinh chéng oxy-hoa cua mot $6 dén chdt chira nhén benzimidazol

(d, 1H, J = 8,5 Hz, Hg); 7,43 (d, 1H, J = 3,5 Hz, Hs); 7,30-
7,244 (M, 3H, Hy», Hs», He-); 6,97 (d, 2H, J = 7,0 Hz, Hs»,
H7-); 5,60 (d, 2H, J = 6,5 Hz, H,~). 3C NMR (125 MHz,
DMSO, § ppm): 153,4 (Cy); 153,1 (C,); 143,9 (Cra); 141,2
(Caa); 137,2 (C2>); 136,4 (Cs); 136,4 (Cs); 135,1 (Cy); 131,8
(Cs, Cs); 131,8 (C3:, Cs7); 131,0 (C, Cs); 131,0 (C2, C¢);
128,8 (Ce); 127,6 (Ce); 126,0 (C4~, Co»); 126,0 (Cs, Co);
125,6 (Cs+, C7+); 125,4 (C3», C7~); 123,8 (Cs~); 123,7 (Cs»);
121,7 (Cy); 121,0 (C4); 115,2 (C7); 114,6 (C7); 114,0 (Ca);
113,0 (Ca4); 46,7 (Ci~); 46,6 (Ci»). ESI = MS, m/z = [M+H]*
tim thay 440,91 ([M+H]* du kién 440,96).

Téng hep 1-allyl-2-(4-bromophenyl)-5(6)-methyl-1H-
benzimidazol (A3)

Chat rdn, mau tring hay gan nhu tring, khong tan trong nudc,
tan trong EtOH, d@ tan trong aceton, DMSO. Hi¢u suat 82%.
Séc ky 16p mong: Rr (hé dung méi): A —0,31; B—-0,4; C —
0,49. Nhié¢t do néng chiay = 94,6 °C. IR (v cm?) 1622,1
(C=N); 1587,4 (C=C). *H NMR (500 MHz, DMSO, & ppm)
27,74 (dd, 4H, J = 1 Hz, J = 8,5 Hz, Ha-, He?); 7,69 (dd, 4H,
J=1Hz, J=85Hz, Hy, Hs); 7,58 (d, 1H, J = 8 Hz, , HJ);
7,49 (s, 1H, Hy); 7,39 (d, 1H, J = 8 Hz, H7); 7,31 (5, 1H, Ha);
7,11-7,01 (m, 2H, Hs); 6,01-6,00 (m, 2H, H,); 5,20-5,12 (m,
2H, Hs~); 4,88-4,83 (M, 4H, H;»); 2,50 (dd, 3H, J = 1,5 Hz,
J =3,5Hz, Hz); 2,43 (d, 3H, J = 8 Hz, Hmetny1). ESI — MS,
m/z = [M+H]* tim thay 327,14 ((M+H]* du kién 327,05).
Téng hop 1-benzyl-2-(4-bromophenyl)-5(6)-methyl-1H-
benzimidazol (A4)

Chat rdn, mau tring hay gan nhu tring, khong tan trong nudc,
tan trong EtOH, d& tan trong aceton, DMSO. Hi¢u suét 85%.
Séc ky 16p mong: Rr (hé dung méi): A —0,3; B —0,39; C —
0,49. Nhiét do noéng chay = 165,5 °C. IR (v cm™) 1616,4
(C=N); 1564,3 (C=C); 599,9 (C-Br). *H NMR (500 MHz,
DMSO, & ppm) : 7,72-7,69 (m, 2H, Hx, Hs); 7,67-7,64 (m,
2H, Ha-, He); 7,61 (d, 1H, J = 8 Hz, Hs, He); 7,52 (s, 1H, Ha);
7,34 (d, 1H, J = 8 Hz, Hs, He); 7,30-7,22 (m, 3H, Hq», Hs,
He¢); 7,10-7,06 (m, 1H, Hy); 6,99-6,96 (m, 2H, Hs», H7»);
5,56 (s, 2H, H1~); 2,42 (s, 3H, Hmetny1); 2,39 (S, 3H, Humetny1).
3C NMR (125 MHz, DMSO, & ppm): 151,6 (Co); 142,9
(C7a); 140,7 (C3a); 136,9 (C2+); 136,3 (C2); 134,1 (Cs); 132,4
(Cs); 131,7 (C3, Cs); 131,4 (Cs, Cs); 130,9 (C», Cs); 130,8
(Cx, C¢); 129,4 (Cy); 128,8 (C4», Cs); 128,7 (Cs», Co);
127,4 (Cs»); 126,0 (Cs», C»); 125,9 (Cs», Cy~); 124,3 (Ce);
123,9 (Cg); 123,3 (C4); 123,3 (C4); 119,0 (C7); 118,9 (C7);
110,7 (Ca); 47,4 (C1+); 47,3 (Cretnyt); 21,4 (Crmemny); 21,1
(C). ESI — MS, m/z = [M+H]" tim thdy 376,97 ([M+H]*
du kién 377,07).

K&t qua thir hoat tinh chéng oxy-hoa

Béng 2: Két qua thir hoat tinh chéng oxy-héa ciia cdc dén chat

tong hop
A0-1 3,18
A0-2 5,84
Al 9,40
A2 10,0
A3 5,00
A4 11,7
Vit.C 4,02

Tir két qua thir hoat tinh chdng oxy-hoa trén cho thdy cac dan
chat da tong hop chira nhan benzimidazol c6 kha nang trung

hoa cac gbc ty do DPPH tir trung binh dén tét, dic biét co 2
dan chat A0-1 (ICso = 3,18 Hg/mL) va A3 (ICsp = 5,00
pg/mL) c6 kha nang trc ché cac gbc tu do twong tu v6i chat
dbi chiéu 1a acid ascorbic trong thir nghiém.

1C50 pg/mL
15 9.4 10
12 3. 185 -84 l l 4.02
0 sls
&P W R
v v N

Hinh 2: Hoat tinh chéng oxy-héa ciia cdc dén chdt tong hop
6. KET LUAN

Nghién ciru nay da tong hop duge 6 dan chit chira nhan
benzimidazol déu la cac dbng phén tautomer cia nhau voi 4
dan chét thé N-alkyl/aryl cudi cung. Cac dan chét trén déu
dugc tinh che va xac dinh cau tric véi cac ‘phuong phap hién
dai, tién tién. Két qua cho thiy cac dan chét déu tinh khiét va
¢6 chu trac phi hop véi cong thire du kién. Két qua thir hoat
tinh chéng oxy-hoa cho thdy cic dan chat chira nhan
benzimidazol 12 nhitng dan chit tiém ning.

7. LOI CAM ON

Cam on Dai hoc Lac Hf)ng da tai trg kinh phi cho dy an
nghién ctru cap co sé ma so0 LHU-RF-MP-18-02-12.
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