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ABSTRACT

Heterocyclic compounds containing 1,3,4-oxadiazole or benzimidazole
core substructures have been known to possess diverse bioactivities such
as antimicrobial, antifungal, analgesic, anti-inflammatory, antiviral,
anticancer, anti-hypertensive, anti-diabetes and antioxidant and are
considered to be important candidates for further development of new
medicines. Combination of these two structural features is, therefore,
expected to produce more potently bioactive compounds. In this research,
a synthetic path way has been successfully developed for the synthesis of
hybrid 1,3,4-oxadiazole/benzimidazole derivatives. The strong points of
this synthetic method come from the simpleness, effectiveness, and
cheapness and environmental friendliness thank to using non-toxic
oxidants including MnO;and I,/K,CO3. Based on this method, four hybrid
1,3,4-oxadiazole/benzimidazole derivatives were successfully synthesized
in good yields (63-67 %).

TOM TAT

Cdc hop chdt di vong chira khung 1,3,4-oxadiazole hay benzimidazole
dwoe biét c6 nhiéu hoat tinh sinh hoc ddng quy nhiwr khang khudn, khang
nam, giam dau, khdng viém, khdng virus, khdng ung thu, ha huyét ap,
khang ddi thao duo’ng va khang oxy hoa. Chinh vi vay viéc két hop hai
khung co ban nay hira hen tgo ra cac hap chdt méi c6 tiem nang vé hoat
tinh sinh hoc c6 thé it ung dung trong cac nghién ciu phat trién thuéce méi.
Trong nghién ciru nay, quy trinh tong hop khung két hop 1, 3,4-oxadiazole
va benzimidazole dwoc dé xuat. Uu diém cia quy trinh tong hop la tinh
don gidn, hiéu qud, sir dung cdc tac nhan oxy héa ré tién, it doc hai nhw
MnO; va L/KCOs. Ap dung quy trinh nday, bon dan xudt 1,3,4-
oxadiazole/benzimidazole da dirgc tong hop thanh céng véi hiéu sudt cao
(63-67 %).

Trich din: Nguyén Thi Kim Huyén, Danh La Dtrc Thanh, Mai Van Hiéu va Bui Thi Biru Hug, 2019. Tong
hop dan xuat mang khung két hop 1,3,4-oxadiazole/benzimidazole. Tap chi Khoa hoc Trudng Dai
hoc Can Tho. 55(5A): 58-65.

1 GIOI THIEU

Hop chat di vong chira khung 1,3,4-oxadiazole
ddc biét duoc quan tdm nghién ctru trong thoi gian
gan day do c6 pho hoat tinh sinh hoc kha rong va

dang quy nhu khang nim (Kumar and Khokara,
2005), khang viém (Kadi et al., 2007), giam dau
(Gilani et al., 2010), khang co giat (Kashaw et al.,

2010), khang khuan (Kumar, 12010) va khang ung
thu (Liu ef al., 2012). Mot sb dan xuét cua 1,3,4-
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oxadiazole c6 dugc tinh cao da dugc phat trién thanh
thuéc nhu raltegravir, furamizole, tiodazosin va
nesapadil. Song song do6, di vong benzimidazole
cling mang nhiéu hoat tinh sinh hoc quy nhu khang
viém, khang ndm, khéng oxy hoa ciing nhu kha ning
khang ung thu va lu6n cho thay tiém ning dé nghién
ctru va phat trién (Keri ef al., 2015). Do nhitng hoat
tinh phong pht va da dang cia khung 1,3,4-
oxadiazole va benzimidazole nén viéc két hop hai
khung nay hira hen c6 thé tao ra cac dn xuat méi co
hoat tinh sinh hoc cao, ting dung trong nghién ctru
phat trién thude méi.

C6 nhiéu phuong phéap khac nhau dé tong hop
nén ciu tric nhan 1,3,4-oxadiazole nhu phan tng
gitrta cac alkanedioic acid dihydrazide vdi carbon
disulfide trong KOH/ethanol (Maslat et al., 2002);
tr carboxylic acid va benzohydrazide sit dung tac
nhan 1,1'-carbonyldiimidazole (CDI) va
triphenylphosphine (Rajapakse et al., 20006);
phuong phap ghép vong diacylhydrazine st dung
thionyl chloride (Martin and Bruce, 2007). Nhin
chung, cac phuong phap nay van con mot s6 han ché
vé diéu kién phan tmg ciing nhu sir dung cic tac
nhan phan tmg c6 tinh doc hai, dat tién va chua thuc
su hi¢u qua. Bén canh d6, cho dén nay van chua c6
nhidu nghién ctru tong hop khung két hop 1,3,4-
oxadiazole/benzimidazole. Bai bao trinh bay két qua
nghién ciru vé phuong phép tong hop hiéu qua cac
dan xuidt mang khung ké& hop 1,3.4-
oxadiazole/benzimidazole.

2 THU'C NGHIEM
2.1 Vit li¢u va thiét bi

Phé 'H-NMR, BC-NMR dugc ghi trén may
Brucker 500 MHz (d6 dich chuyén hoa hoc & dugc
tinh theo ppm, hing sé ghép cip J tinh bang Hz) tai
Vién Han 1am Khoa hoc va Cong nghé Viét Nam,
Ha No6i va trén may Brucker 600 MHz va may
Brucker 400 MHz tai Nhat Ban. Phd khéi lugng MS
dugc do trén may 1100 series LC/MS/MS Trap
Agilent. Cac héa chét sir dung c6 ngudn gdec Merck
(trtr hydrazine hydrate, K,COs, DMSO va methanol
¢6 ngudn gboc Trung Qudc; cic dung moi ethyl
acetate, hexane, ethanol, dichloromethane c6 nguon
gbc Viét Nam). Sic ky 16p mong st dung ban trang
san 60Fas4 (Merck) do day 0.2 mm. Sic ky cot sir
dung silica gel ¢ 0,040-0,063 mm (Merck).

2.2 Téng hgp

2.2.1 Téng hop 3,4,5-
trimethoxybenzohydrazide

Téng hop ethyl 3,4,5-trimethoxybenzoate (2):
Hoa tan 3,4,5-trimethoxybenzaldehyde (1) (196,07
mg; 1 mmol) bing 5 mL EtOH trong binh cau 25
mL, sau d6 thém oxone (614,74 mg; 1 mmol) vao
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hdn hop. Phan tmg dugc dun & 70°C, toc do khudy
700 vong/phut trong thoi gian khoang 12 gio. Theo
ddi tién trinh phan ung bang sac ky 16p mong
(SKLM). Khi phan tmg két thic thi trung hoa hén
hop phan tmg bang HCI 10%, sau d6 chiét voi
EtOAc (3x30 mL). Lép hiru co dugc rira nhiéu lan
v6i dung dich NaCl bao hoa, lam khan bang
Na;SOs, loc va cd duéi dung méi. San phim tho
dugc tinh ché bang sic ky cot silica gel (Hex:EtOAc
= 5:1) thu dugc san pham 1a chit rin mau trang nga
(218,49 mg; hiéu sudt 91%), Ry = 0,28 (Hex:EtOAc
= 5:1). FT-IR (KBr) v (cm™): 2994; 2963; 2935;
2838; 1706; 1591; 1507; 1456; 1414; 1367; 1332;
1254; 1227; 1180; 1132; 991; 761.

Téng hop 3,4,5-trimethoxybenzohydrazide
(3): Hoa tan ethyl 3,4,5-trimethoxybenzoate (2)
(120,05 mg; 0,5 mmol) bang mot luong vira du
EtOH trong binh cau hai ¢4 dung tich 10 mL. Sau
d6 thém hydrazine hydrate 80% (50 mg; 1 mmol) va
dun hoan luu & 80°C trong thoi gian khoang 19 gio,
tdc d6 khudy 600 vong/phit. Ctr cach 10 gid dun lai
thém hydrazine hydrate 80% (50 mg; 1 mmol). Theo
doi phan tng béang SKLM, khi phan tmg két thic s&
¢6 két tinh trang xudt hién, tién hanh loc thu két tinh,
rira lai nhiéu lan bang nude lanh, thém dung dich
mudi NH4Cl bdo hoa vao phan dung dich dé trung
hoa luong hydrazine hydrate du. San phdm thu dugc
1a chit rin mau tring (96,09 mg; hiéu suit 85%), Ry
= 0,18 (EtOAc). FT-IR (KBr) v (cm™): 3373; 3335;
3296; 3196; 3010; 2970; 2939; 2840; 1653; 1614;
1584; 1543; 1504; 1464; 1436, 1414; 1347, 1248,
1234; 1187; 1129; 991. 'H-NMR (600 MHz,
DMSO-ds, 6 ppm): 9,74 (s, 1H, >NH); 7,14 (s, 2H,
2x >CH-); 4,46 (s, 2H, -NH2); 3,79 (s, 6H, 2x -
OCH3); 3,68 (s, 3H, -OCH3). '3C-NMR (150 MHz,
DMSO-ds, 6 ppm): 165,9; 153,0; 140,2; 128.8;
104,9; 60,5; 56,4.

2.2.2 Téng hop dan xudt 1H-
benzo[d]imidazole-2-carbadehyde

a. Tong hop dan xudt N-aryl-o-nitroaniline

Phwong phap chung tong hop N-aryl-o-
nitroaniline (Hb-d)

Hoa tan K,COs (276 mg; 2 mmol) trong 4 mL
nude cit trong binh cdu dung tich 25 mL. Sau dé
thém 1an lugt dan xudt 1-halo-2-nitrobenzene (1
mmol) va amine twong tng (1 mmol). Pun hén hop
phan tmg ¢ 100°C, téc do khudy 700 vong/phut
trong 4-5 gio. Theo di tién trinh phan tmg bing
SKLM. Sau khi phan tmg két thic, trung hoa hon
hop phan tng bang dung dich HCI 10% sé& xuét hién
tinh thé. Loc, rira tinh thé nhiéu 1an bang nudc lanh,
sdy kho thu dugc san pham tuong ung.
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N-Benzyl-2-nitro-4-(trifluoromethyl)aniline
(Hb): tinh thé mau vang cam (281,28 mg; hiéu suét
95%), Ry = 0,4 (Hex:EtOAc = 9:1). FT-IR (KBr) v
(ecm™): 3381; 3100; 3028; 2866; 1645; 1578; 1339;
1255; 1148; 1115; 912; 696. 'H-NMR (CDCls, 400
MHz, s ppm): 8,66 (s, 1H, >NH); 8,50 (s, 1H, >CH-
); 7,55-7,58 (m, 1H, >CH-); 7,33-7,41 (m, 5H,
>CH-); 6,91 (d, /=9,2 Hz, 1H, >CH-); 4,60 (d, J =
5,6 Hz, 2H, -CH,-). *C-NMR (CDCl;, 100 MHz, §
ppm): 146,7; 136,3; 132,2; 131,3; 129,1; 128,1;
127,0; 124,9; 122,2; 118,0; 117,7; 114,9; 47,2.

N-(2-Chlorobenzyl)-2-nitroaniline (Hc): tinh
thé mau vang cam (254,19 mg; hi¢u suit 97%), Ry =
0,48 (Hex:EtOAc = 9:1). FT-IR (KBr) v (cm™):
3388; 3082; 2925; 1615; 1568; 1511; 1439; 1417,
1348; 1288; 1243; 1153; 1036; 748. 'H-NMR
(CDCl3, 400 MHz, 6 ppm): 8,47 (s, 1H, >NH); 8,21
(dd, J;=1,6 Hz, J, = 8,4 Hz, 1H, >CH-); 7,23-7,46
(m, SH, >CH-); 6,67-6,75 (m, 2H, >CH-); 4,65 (d, J
= 6,0 Hz, 1H, -CH2-). *C-NMR (CDCls, 100 MHz,
Jd ppm): 145,1; 136,3; 129,8; 128,9; 128,3; 127,2;
126,9; 116,0; 114,0; 44,7.

N-(2-Chlorobenzyl)-2-nitro-4-
(trifluoromethyl)aniline (Hd): tinh thé mau vang
(303,64 mg; hiéu suat 92%), R;= 0,46 (Hex:EtOAc
= 9:1). FT-IR (KBr) v (cm™): 3385; 3101; 1640;
1574; 1534; 1436; 1415; 1333; 1258; 1233; 1148;
1116; 1054; 749. 'H-NMR (CDCl;, 400 MHz, &
ppm): 8,69 (s, 1H, >NH); 8,51 (s, 1H, >CH-); 7,89
(dd,J;=1,6,J,=28,8, 1H,>CH-); 7,44-7,46 (m, 1H,
>CH-); 7,26-7,32 (m, 3H, >CH-); 6,86 (d, J=9,2,
1H, >CH-); 4,70 (d, J = 6,0, 2H, -CH2-). *C-NMR
(CDCls, 100 MHz, 6 ppm): 146,6; 133,7; 133,3;
132,3; 131,4; 130,0; 129.,4; 128.,4; 127,4; 125,0;
125,0; 114,8; 102,4; 44.9.

b. Téng hop dan xudt N'-aryl-o-phenyldiamine

Phwong phap chung tong hop N-aryl-o-
phenyldiamine (4b-d)

Hoa tan hoan toan hop chat Hb; He hay Hd (0,5
mmol) bing 5 mL MeOH trong b1nh cau dung tich
25 mL; sau d6 thém mubi CH;COONH, (192,5 mg;
2,5 mmol) vao hdn hop va dé binh cdu chira hdn hop
vao chdu nudc da; thém tir tir Zn (162,5 mg; 2.5
mmol) vao hén hop; khudy hdn hop véi toc do
khudy 600 vong/phut trong khoang thoi gian 4-5
gio; theo doi tién trinh phan ing bang SKLM. Sau
khi phan (g két thuc, tién hanh loc hdn hgp phan
g dé loai bo Zn du, thu dich loc, c6 dudi MeOH;
thém nuéc dé hoa tan mudi CH;COONH,, sau dé
chiét véi EtOAc (3x30 mL). Lép hitu co dugc rira
nhiéu 1an bang dung dich NaCl bao hoa, lam khan
bang Na,SO4, loc va ¢6 dudi dung moi. San pham
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tho dugc tinh ché bing sic ky cot silica gel
(Hex:EtOAc = 5:1) thu dugc san pham tuong ung.

N'-Benzyl-4-(trifluoromethyl)benzene-1,2-
diamine (4b): tinh thé mau d6 nau (99,79 mg; hiéu
sudt 75%), Ry = 0.33 (Hex:EtOAc = 5:1). FT-IR
(KBr) v (em™): 3407; 3295; 2924; 1606; 1530;
1447; 1329; 1300; 1226; 1143; 1101; 754.

N’-(2-Chlorobenzyl)benzene-1,2-diamine
(4¢): tinh thé mau nau (98,63 mg; hiéu suit 85%),
Ry = 0,46 (Hex:EtOAc = 5:1). FT-IR (KBr) v (cm
1):3417;3351;3058;2923; 1625; 1595; 1509; 1445;
1273; 1037; 743.

N'-(2-Chlorobenzyl)-4-
(trifluoromethyl)benzene-1,2-diamine (4d): tinh
thé mau do nau (109,52 mg; hiéu suat 73%), R, =
0,32 (Hex:EtOAc = 5:1). FT-IR (KBr) v (cm™):
3414; 3341, 2917; 2847; 1624; 1528; 1442; 1336;
1224; 1107; 919; 879; 809; 753; 681; 606.

c. Tong hop dan xudt (1H-benzo[d]imidazol-
2-yl)methanol

Phwong phap chung tong hop din xuit (1H-
benzo|d]imidazol-2-yl)methanol (5a-d)

Can lan lugt hop chat 4a  (1,2-
phenylenediamine); 4b; 4¢ hay 4d (0,2 mmol) va
acid glycolic (30,4 mg; 0,4 mmol) vao binh cau 10
mL, tiép tuc thém 1 mL dung dich HCI 4N véao hon
hop; dun hdn hop ¢ 120°C, téc d6 khudy 700
vong/phut trong khoang thoi gian 4-7 gid; khi phan
g két thuc, trung hoa hdn hop phan tmg bang dung
dich NaOH 10%, sau d6 chiét bang EtOAc (3x20
mL). Lép hitu co dugce rira véi dung dich NaCl bao
hoa, lam khan bang Na,SOs, loc va ¢6 dudi dung
moi. San pham thd dugc tinh ché bang sic ky cot
silica gel thu dugc san pham twong tmng.

(1H-Benzo[d]imidazol-2-yl)methanol  (5a):
tinh thé mau tring (23,78 mg; hiéu suit 80%), R, =
0,18 (EtOAc). FT-IR (KBr) v (cm™): 3249; 3067;
2927; 2783; 1621; 2783; 1621; 1453; 1438; 1409;
1369; 1307; 1211; 1207; 1042; 1014; 995; 980; 837;
740; 654. "H-NMR (600 MHz, DMSO-ds, § ppm):
7,55 (s, 2H, >CH-); 7,19 (s, 2H, >CH-); 4,85 (s, 2H,
-CHz-).

(1-Benzyl-5-(trifluoromethyl)-1H-
benzo|[d|imidazol-2-yl)methanol (5b): tinh thé
mau dé nhat (39,79 mg; hiéu sudt 65%), Ry = 0,29
(Hex:EtOAc = 1:1). FT-IR (KBr) v (cm™): 3172;
2961; 2926; 2855; 1627; 1497; 1455; 1408; 1332;
1203; 1170; 1154; 1102; 1052; 929; 808; 722. 'H-
NMR (600 MHz, DMSO-ds, ¢ ppm): 7,98 (s, 1H,
>CH-); 7,6 (d, J = 8,4 Hz, 1H, >CH-); 7,51 (d, J =
8,4 Hz, 1H, >CH-); 7,32 (t,J = 7,8 Hz, 2H, >CH-);
7,26 (t,J=17,8 Hz, 1H, >CH-); 7,2 (d, J = 7,8 Hz,
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2H, >CH-); 5,91 (t, J = 6, 1H, -OH); 5,62 (s, 2H, -
CHz-); 4,77 (d, J = 5,4 Hz, 2H, -CH2-OH). BC-
NMR (150 MHz, DMSO-ds, 6 ppm): 156,4; 141,3;
137,6; 136,3; 128,7; 127,7; 126,9; 125,8; 124,0;
122,8; 122,6; 119,2; 119,1; 116,4; 116,3; 116,2;
111,7; 56,5; 46,8.

(1-(2-Chlorobenzyl)-1H-benzo|d]imidazol-2-
yhmethanol (5¢): tinh thé mau cam nhat (42,99 mg;
hiéu suit 79%), Ry= 0,30 (Hex:EtOAc = 1:1). FT-
IR (KBr) v (cm™): 3141; 3063; 2926; 2850; 1463;
1445; 1417; 1342; 1257; 1240; 1201; 1044; 1011;
862; 769; 748; 710. 'H-NMR (600 MHz, DMSO-dj,
dppm): 7,65 (d, J= 7,8 Hz, 1H, >CH-); 7,52 (d, J =
7,8 Hz, 1H, >CH-); 7,29 (t, J = 7,8 Hz, 1H, >CH-);
7,26 (d, J= 7,8 Hz, 1H, >CH-); 7,22-7,17 (m, 3H,
>CH-); 6,55 (d,J=17,8 Hz, 1H, >CH-); 5,72 (s, 1H,
-CH,-OH); 5,63 (s, 2H, -CHz2-); 4,69 (d, J=4,8 Hz,
2H, -CH>-OH). *C-NMR (150 MHz, DMSO-dys, §
ppm): 154,3; 141,9; 135,5; 134,4; 131,7; 129,7;
129,4; 127,7; 127,6; 122,9; 122,2; 119,5; 110,5;
56,9; 44,7.

(1-(2-Chlorobenzyl)-5-(trifluoromethyl)-1H-
benzo[d]imidazol-2-yl)methanol (5d): tinh thé
mau trang nga (40,81 mg, hiéu suat 60%), R, = 0,38
(Hex:EtOAc = 1:1). FT-IR (KBr) v (cm™): 3268;
2927; 2855; 1630; 1458; 1406; 1326; 1226; 1153;
1119; 1051; 1038; 926; 808; 762; 676. 'H-NMR
(600 MHz, DMSO-ds, d ppm): 8,02 (s, 1H, >CH-);
7,53-7,51 (m, 3H, >CH-); 7,32 (t, J = 7.8 Hz, 1H,
>CH-); 7,19 (t, J = 7,8 Hz, 1H, >CH-); 6,57 (d, J =
7,8 Hz, 1H, >CH-); 5,83 (t, J = 5,4 Hz, 1H, -OH);
5,7 (s, 2H, -CH2-); 4,73 (d, J = 5,4 Hz, 2H, -CHa-
OH). BC-NMR (150 MHz, DMSO-ds, & ppm):
157,1; 141,8; 138,2; 134,0; 132,0; 130,0; 129.8;
128,1; 127,9; 126,3; 124,5; 123,3; 120,0; 119,9;
117,0; 111,9; 57,1; 45,4.

d. Tong hop dan xudt 1H-benzo[d]imidazole-
2-carbaldehyde

Phuwong phap chung téng hop din xuét 1H-
benzo|d]imidazole-2-carbaldehyde (6a-d)

Hoa tan hop chat 5a; 5b; 5¢ hay 5d (0,1 mmol)
bang 3,5 mL hon hop dung mdéi DCM:MeOH (6:1)
trong binh cdu 10 mL; sau d6 thém MnO, da duoc
hoat hoa (87 mg; 1 mmol) vao dung dich phén ung.
Hon hop phan tng duge khudy khoang 20 gio, toc
d6 khudy 600 vong/phut; theo ddi tién trinh phan
g bang SKLM; sau khi phan tng két thuc, loc loai
b6 MnO, du, ¢6 dudi dung méi. San pham thé dugc
tinh ché bang sic ky cot silica gel (Hex:EtOAc =
2:1) thu duoc san pham twong tng.

1H-Benzo|d]imidazole-2-carbaldehyde (6a):
tinh thé mau tring (13,14 mg; hiéu suit 90%), R, =
0,65 (Hex:EtOAc = 1:1). FT-IR (KBr) v (cm™):
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3433; 2925; 2854; 2723; 1653; 1522; 1462; 1429;
1160; 1090; 1057; 730. 'H-NMR (500 MHz,
DMSO-ds, 6 ppm): 9,96 (s, 1H, -CH=0); 7,85 (d, J
=7,5Hz, 1H,>CH-); 7,59 (d, J= 8 Hz, 1H, >CH-);
7,43 (t,J =8 Hz, 1H, >CH-); 7,34 (t, /= 8 Hz, 1H,
>CH-).

1-Benzyl-5-(trifluoromethyl)-1H-

benzo[d]imidazole-2-carbaldehyde (6b): tinh thé
mau tring (28,89 mg; hiéu sudt 95%), R, = 0,72
(Hex:EtOAc = 2:1). FT-IR (KBr) v (cm™): 3047;
3026; 2924; 2879; 1703; 1466; 1406; 1358; 1342;
1327; 1228; 1154; 1117; 1052; 812; 716. 'H-NMR
(500 MHz, DMSO-ds, 6 ppm): 10,11 (s, 1H, -
CH=0); 8,33 (s, 1H,>CH-); 7,98 (d,/=8,5 Hz, 1H,
>CH-); 7,78 (dd, J; = 1,5 Hz, J> = 8,5 Hz, 1H, >CH-);
7,33-7,30 (m, 2H, >CH-); 7,28-7,25 (m, 1H, >CH-);
7,21-7,19 (m, 2H, >CH-); 5,93 (s, 2H, -CH>-).

1-(2-Chlorobenzyl)-1H-benzo|d]imidazole-2-
carbaldehyde (6¢): tinh thé mau tring (24,04 mg;
hiéu sudt 89%), R, = 0,75 (Hex:EtOAc = 2:1). FT-
IR (KBr) v (cm™): 3062; 2924; 2860; 1700; 1462;
1440; 1412; 1353; 1329; 1043; 847; 749. 'H-NMR
(600 MHz, DMSO-ds, 6 ppm): 10,01 (s, 1H, -
CH=0); 7,94 (d, J= 8,4 Hz, 1H, >CH-); 7,59 (d, J
=7,8Hz, 1H,>CH-); 7,52 (d, /= 8,4 Hz, 1H, >CH-
); 7,47 (t,J=7,8 Hz, 1H, >CH-); 7,42 (t,J= 7,8 Hz,
1H, >CH-); 7,29 (t, /= 7,8 Hz, 1H, >CH-); 7,16 (t,
J =178 Hz, 1H, >CH-); 6,43 (d, J = 7,8 Hz, 1H,
>CH-); 5,94 (s, 2H, -CHz-). *C-NMR (150 MHz,
DMSO-ds, 8 ppm): 185,1 (-CH=0); 145,9; 142,0;
136,1; 133,9; 131,4; 129,5; 129,2; 127,6; 126,9;
124,2; 121,8; 111,7; 45,4.

1-(2-Chlorobenzyl)-5-(trifluoromethyl)-1H-
benzo[d]imidazole-2-carbaldehyde (6d): tinh thé
mau tring (30,42 mg; hiéu suit 90%), R, = 0,61
(Hex:EtOAc = 2:1). FT-IR (KBr) v (cm): 2926;
2854; 1704; 1627; 1486, 1460; 1446; 1404; 1343;
1327;1224; 1159; 1122; 1051; 1042; 927; 811; 743.
'H-NMR (500 MHz, DMSO-ds, 6 ppm): 10,06 (s,
1H, -CH=0); 8,33 (s, 1H, >CH-); 7,88 (d, J = 8,5
Hz, 1H,>CH-); 7,78 (dd, J; = 1,5 Hz, J,=9 Hz, 1H,
>CH-); 7,54 (dd, J; = 1 Hz, J> = 8 Hz, 1H, >CH>-);
7,33-7,30 (m, 1H, >CH-); 7,19-7,16 (m, 1H, >CH-
); 6,49 (dd, J; =1 Hz, J, =8 Hz, 1H, >CH-); 5,99 (s,
2H, -CH»-).

2.2.3 Téng hop dan xudt 1,3,4-
oxadiazole/benzimidazole

Phwong phap chung tong hop din xuit 1,3,4-
oxadiazole/benzimidazole (7a-d)

Can  3,4,5-trimethoxybenzohydrazide 3)
(11,305 mg; 0,05 mmol) va hop chit 6a; 6b; 6¢ hay
6d (0,05 mmol) vao binh cau 10 mL, sau d6 thém 2
mL EtOH; dun hoan luu hon hop phan tmg & 70°C,
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téc do khudy 700 vong/phit trong khoang 4-9 gid.
Khi phan tmg két thuc, c¢6 dudi dung méi thu duge
san phdm imine twong tmg (Ia-d) va duoc sir dung
ngay trong budc tiép theo ma khong can tinh ché.

Tiép tuc cho 1an luot hop chét Ia; Ib; Ic hay Id
(0,05 mmol), I, (38,1 mg; 0,15 mmol) va K,COs
(34,5 mg; 0,25 mmol) vao binh cAu 10 mL, sau d6
thém 0,5 mL DMSO; dun hdn hop phan tng &
100°C téc do khudy 800 vong/phut trong khoang
thoi gian 4-8 gio; sau khi phan (mg két thiic thém 2
mL dung dich Na,S,0; bio hoa vao hon hop phan
(g dé trung hoa I, du s& thy xuét hién tinh thé mau
trdng; loc thu tinh thé, 1am kho, tinh ché bang biang
sic ky cot silica gel (Hex:EtOAc = 1:1) thu duoc san
pham (7a-d) trong tng.

2-(1H-Benzo|d]imidazol-2-yl)-5-(3,4,5-

trimethoxyphenyl)-1,3,4-oxadiazole (7a): tinh thé
mau tring (14,26 mg; hiéu sudt 81%), R, = 0,38
(Hex:EtOAc = 1:1). Mp = 215-217°C. FT-IR (KBr)
v(cm™): 3459;3162; 3122; 2941; 1595; 1557; 1498;
1460; 1417; 1328; 1240, 1132; 1000; 744. MS (ESI)
m/z 352,9 [M+H]". "TH-NMR (500 MHz, DMSO-dj,
dppm): 7,73 (s, 2H, >CH- ); 7,41 (s, 2H, >CH- );
7,37-7,35 (m, 2H, >CH- ); 3,95 (s, 6H, 2x-OCH3);
3,79 (s, 3H, -OCH3). 3C-NMR (125 MHz, DMSO-
ds, Oppm): 164,4;157,7;153,5;141,0; 137,1; 118,0;
104,3; 60,3; 56,2.

2-(1-Benzyl-5-(trifluoromethyl)-1H-

benzo|d]imidazol-2-yl)-5-(3,4,5-
trimethoxyphenyl)-1,3,4-oxadiazole (7b): tinh thé
mau tring (22,19 mg; hiéu suit 87%), R,y = 0,47
(Hex:EtOAc = 1:1). Mp = 189-191°C. FT-IR (KBr)
v(cm™): 2925; 2848; 1594; 1547; 1494; 1460; 1416;
1336; 1234; 1162; 1121; 719. MS (ESI) m/z 511,0
[M+H]". '"H-NMR (500 MHz, DMSO-ds, § ppm):
8,31 (s, 1H, >CH-); 7,95 (d, J= 8,5 Hz, 1H, >CH-
); 7,75 (dd, J; = 1,5 Hz, J; = 7,5 Hz, 1H, >CH- );
7,35 (s, 2H, >CH-~); 7,34-7,31 (m, 2H, >CH-); 7,28-
7,26 (m, 2H, >CH-); 6,18 (s, 2H, -CHz- ); 3,91 (s,
6H, 2x-OCHs ); 3,79 (s, 3H, -OCH3). 3C-NMR
(125 MHz, DMSO-ds, 6 ppm): 164,6; 156,9; 153,5;
141,6; 141,2; 139,6; 137,9; 136,1; 128,7; 127,7;
126,8; 124,6; 121,5; 118,1; 117,6; 113,1; 104,4;
60,3; 56,2; 48,2.

2-(1-(2-Chlorobenzyl)-1H-benzo[d]imidazol-
2-y1)-5-(3,4,5-trimethoxyphenyl)-1,3,4-
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oxadiazole (7¢): tinh thé mau trang (21,19 mg; hiéu
suat 89%), R, =0,54 (Hex:EtOAc = 1:1). Mp = 204-
202°C. FT-IR (KBr) v (cm™): 3009; 2966; 2933;
1594; 1495; 1453; 1415; 1259; 1126; 1042; 1001;
801; 738. MS (ESI) m/z 476,7 [M+H]". 'H-NMR
(500 MHz, DMSO-ds, 6 ppm): 7,95-7,93 (m, 1H,
>CH-); 7,64-7,62 (m, 1H, >CH-); 7,56 (d, J= 17,5
Hz, 1H, >CH-); 7,45-7,42 (m, 2H, >CH-); 7,32 (s,
3H,>CH-); 7,17 (t, 1H,J=7,5 Hz, >CH-); 6,5 (d, J
= 17,5 Hz, 1H, >CH-); 6,17 (s, 2H, -CH2-); 3,91 (s,
6H, 2x-OCH3); 3,78 (s, 3H, -OCH3). 3C-NMR (125
MHz, DMSO-ds, 6 ppm): 164,2; 157,2; 153,5;
142.2; 141,1; 137,5; 135,9; 133,9; 131,5; 129,5;
129,1; 127,6; 126,6; 125,4; 123,8; 120,6; 117,7;
111,4; 104,3; 60,2; 56,2; 46,3.

2-(1-(2-Chlorobenzyl)-5-(trifluoromethyl)-

1H-benzo|d]imidazol-2-yl)-5-(3,4,5-
trimethoxyphenyl)-1,3,4-oxadiazole (7d): tinh thé
mau tring (23,13 mg; hiéu suat 85%), Ry = 0,61
(Hex:EtOAc = 1:1). Mp = 207-209°C. FT-IR (KBr)
v (ecm™): 3036;2943; 2859; 1594; 1549; 1493; 1449;
1420; 1329; 1234; 1167; 1126; 1044. MS (ESI) m/z
545,0 [M+H]*. '"H-NMR (500 MHz, DMSO-ds, §
ppm): 8,35 (s, 1H, >CH-); 7,89 (d, J= 8.5 Hz, 1H,
>CH-); 7,76 (dd, J; = 1,5 Hz,J,=17,5 Hz, 1H, >CH-
); 7,57 (dd, J; = 1 Hz, J> = 7 Hz, 1H, >CH-); 7,34-
7,31 (m, 3H, >CH-); 7,19-7,16 (m, 1H, >CH-); 6,55
(d, J= 8 Hz, 1H, >CH-); 6,23 (s, 2H, -CH>-); 3,91
(s, 6H, 2x-OCH3); 3,78 (s, 3H, -OCH3). *C-NMR
(125 MHz, DMSO-ds, 0 ppm): 164,3; 156,4; 153,3;
141,7; 141,4; 139,7; 137,7; 133,0; 131,3; 129,2;
128,9; 127,2; 126,7; 121,2; 117,9; 117,8; 117,2;
112,4; 104,9; 59,9; 56,2; 46,5.

3 KET QUA VA THAO LUAN

Quy trinh tdng hop cac dan xuit mang khung két
hop 1,3,4-oxadiazole/benzimidazole dugc trinh bay
trong Hinh 1. Theo quy trinh nay, sy ghép vong tao
khung 1,3,4-oxadiazole dugc thyc hién bé“mg phan
g giita dan xuét benzimidazole-2-carbadehyde
(6a-d) voi hydrazide (3) st dung tac nhan I, trong
moi truong kiém yéu K,CO;. Chat trung gian
hydrazide (3) dugc tong hop tir tac chit ban dau 1a
3,4,5-trimethoxybenzaldehyde (1). Pau tién nhom
formyl dugc oxy hda boi tdc nhan oxone trong dung
moi ethanol tao thanh ethyl ester (2) trong tmg. Tiép
theo nhom ethyl ester s€ bi amino giai boi hydrazine
tao chét trung gian hydrazide (3).
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MeO
Oxone  MeO OEt NHoNH, H,0. HZO
MeO EtOH MeO EtOH
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EtOH, reflux /©E /: ‘
R;
6a-d
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\ N
MeO (6] N 2
o)\( |
NQ I, K,CO5 | MeO N”NVLN
MeO - H ‘R1
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7a: Ry=H, Ry=H, 63% (total yield)

7b: Ri=benzyl, R,=CF3, 67% (total yield)
7c: Ry=2-Clorobenzyl, R,=H
7d: R,=2-Clorobenzyl, R,=CF3,

, 67% (total yield)
66% (total yield)

Hinh 1: Quy trinh téng hop din xuit 1,3,4-oxadiazole/benzimidazole

Chét trung gian tiép theo can thiét trong quy
trinh tdng hop cic dan xuit mang khung két hop
1,3,4-oxadiazole/benzimidazole (Hinh 1) 1a cic dan
xuit benzimidazole-2-carbadehyde (6a-d). Cac dan
xudt nay duoc tong hop tir tac chat ban dau Ia nhiing
dan xuét 1-halo-2-nitrobenzene (Nb-d) va nhiing
amine tuong Ung tao nhitng dan xuit N-aryl-o-
nitroaniline (Hb-d) (Hinh 2). Phan tng thudc loai
thé than hach SyAr. Phan tmg c6 uvu diém 1a thoi
gian phan g nhanh, diéu kién phan tmg ém diu, sir
dung dung moi la nude than thién véi moi trudong,
san pham tao thanh c6 thé sir dung ngay trong budc
tiép theo ma khong can phai trai qua giai doan tinh
ché. Hiéu suit tong hop cua ca ba dan xuit Hb-d
déu dat trén 90%. Tiép theo, nhom nitro (NO,) trén
cac nhan thom cua cac dan xuidt Hb-d dugc khur

/@[X R{NH, /@[
_—
Ry NO, K2C03, Hzo R;

Nb-d Hb-d
Nb: Ry=benzyl, R,=CF3, X=Cl

Nc: Ry=2-Clorobenzyl, Ro=H, X=F
Nd: Ry=2-Clorobenzyl, R,=CF3, X=CI

6a: R1=H, R2=H

6b: Ry=benzyl, R,=CF3;

6¢: R4=2-Clorobenzyl, R,=H
6d: Ry=2-Clorobenzyl, R,=CF3

Ry

6a-d

thanh nhém amine st dung tac nhan khir 1a kém (Zn)
tao ra nhitng dan xuat N’-aryl-o-phenyldiamine (4b-
d) trong tng. Diéu kién thyc hién phan tmg kha ém
diu, higu suat tao san pham tét (73-85%). Dé tao
thanh khung benzimidazole, cic dan xuét 4a-d duoc
cho ngung tu véi acid glycolic trong méi trudng acid
(HC) tao thanh cac dan xuét (1H-benzo[d]imidazol-
2-yl)methanol (5a-d) twong tng vé6i hiéu suit kha
t6t (60-89%). Cudi cung, oxy hda nhém hydroxy tu
do bdi MnO; tao cac chat trung gian benzimidazole-
2-carbadehyde (6a-d) v&i hiéu sudt phan tng
khoang 90%. Nhin chung tit ca cac budc trong quy
trinh tong hop cac chit trung gian (6a-d) déu kha dé
dang, str dung céac tac nhan ré tién, d& tim va dic biét
céc diéu kién phan ung don gian phu hop cho viéc
thyc hién phan tng 6 quy mo 16n.

Ry Zn Ry
NH CH3COONH, /@ENH
NO, MeOH Ry NH;
4a-d
4a: R1=H, R2=H

Hb: Ry=benzyl, R,=CF3
Hc: R4=2-Clorobenzyl, R,=H
Hd: R4=2-Clorobenzyl, R,=CF3

N
L
Ry N ©

4b: Ri=benzyl, R,=CF3
4c: R4=2-Clorobenzyl, R,=H
4d: R4=2-Clorobenzyl, R,=CF3

O
HO)K/OH

HCl
Ry
MnO N
2 2\
DCM:MeOH  Rj N OH
5a-d

Hinh 2: Quy trinh tong hop chit trung gian benzimidazole-2-carbadehyde (6a-d)

63



Tap chi Khoa hoc Truong Pai hoc Can Tho

Dé tong hop cac dan xuit mang khung két hop
1,3,4-oxadiazole/benzimidazole, dau tién tac chat
hydrazide (3) dugc cho ngung tu véi cac
benzimidazole-2-carbadehyde (6a-d) tao thanh cac
imine tuong tng (Ia-d) (Hinh 2). Céc imine trung
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gian (Ia-d) dugc tiép tuc xur 1y v6i tac nhan
I,/K,CO; trong dung mdi DMSO. Trong diéu kién
ndy su ghép vong tao khung 1,3,4-oxadiazole dién
ra hidu qua véi hiéu suét cac san phim kha t6t (63-
67%). Co ché phan tng tao khung 1,3,4-oxadiazole
duoc trinh bay trong Hinh 3.

R» R2
Ri N HHo
N2 LN OMe
L vty o™
Rs H 0 Ri 0O oM H-OEt
H2N< OMe © o e @
6a-d H e
OMe
OMe H&Et
R2 R> R2
QN *)) QN o)
' \
NJ?( QN OMe - '/\l)\/NEN OMe (N\
R R \
k OMe 1 H OMe R1 COH2
OMe OMe
L
K2CO3 K,CO3
Ry
OMe R3 OMe
N N OMe
. ”5@‘3“9 - Qkﬁ/@(
I N \ OM
R, NN OMe R, NN y

Hinh 3: Co ché phan ng ngung tu/oxy héa tao khung 1,3,4-oxadiazole

Dé tao khung 1,3,4-oxadiazole, cic nghién ctru
trudc day thuong sir dung cac tac nhan doc hai véi
moi truong nhu thionyl chloride (Martin and Bruce,
2007). Trong nghién ctru nay, phuwong phap t6t hon,
don gian, than thién v4i moi truong hon va dat hi¢u
suat tot hon da dugc xay dung bao gdm viée sir dung
tac nhan I, dé thyc hién phan tmg ghép vong tao
khung 1,3,4-oxadiazole/benzimidazole dong thoi st
dung dung méi H>O va tic nhan oxy héa MnO; than
thién v6i méi truong. Cac dan xuit mang khung két
hop 1,3,4-oxadiazole/benzimidazole (7a-d) tong
hop duogc hira hen mang nhiéu hoat tinh sinh hoc tbt.
Nghién ciru nhiam danh gia hoat tinh khang virus,
déc biét 1a khang virus Zika cua cac dan xuit nay
dang t1ep tuc duoc thyc hién va s€ dugc cong bd
trong thoi gian toi.

4 KET LUAN

Dé tai da xay dung thanh cong phuwong phap tong
hop dan xuat mang khung két hop 1,3,4-oxadiazole
va benzimidazole bang cach sir dung tic nhan dong
vong I./K>COs . Ap dung phuong phap nay, bon dan
xuét 1,3,4-oxadiazole/ benzimidazole da duoc téng
hop thanh cong v6i hidu suét tot. Két qua nghién ctru
nay cung cip co sé khoa hoc cho nghién ctru tiép
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theo nham phat trién cac tic nhan mdi ung dung
trong tong hop Hoa Duoc.
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