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Summary
Benzimidazole derivatives are present in many groups of drugs such as antidiabetic drugs,
cancer, viral, malaria, cardiovascular, neurological, endocrine, ophthalmic disease and especially
antimicrobial activity. In this research, benzimidazole derivatives with substituents at position five

and alkyl derivatives were
substances.

investigated the antibacterial and antifungal activity of synthetic

Key words: Benzimidazol, benzimidazol derivatives, alkyl derivatives.

Dat van dé

Benzimidazol dwoc coi la mot nhom thude
day hiva hen cla cac hop chét di vong duoc tao
thanh b&i imidazol va vong benzen, thé hién mét
loat hoat tinh sinh hoc ™. Cac d&n chét
benzimidazol cé mét trong nhiéu nhém thubc
nhw thuéc tri dai thao duwong, ung thw, virus, sét
rét, cac bénh tim mach, than kinh, noi tiét, nhan
khoa ¥, va dic biét la tac dung khang nim
khang khuan P2 Vi vay myc tiéu ctia nghién
ctru nay la tdng hop cac dan chét benzimidazol
v&i cac nhom thé & vij tri sd 5 va cac dan chéat
alkyl va khdo sat hoat tinh khang khuan, khang
nam cla cac chat tdng hop.

Nguyén liéu va phwong phap

Nguyén liéu

Nguyén liéu ding trong téng hop

3,4-diaminotoluen, 1,2-phenylendiamin,
4-nitro-o-phenylendiamin, acid formic, benzyl
bromid, 2-clorobenzyl-clorid, dicloromethan,
aceton, ethyl acetat, cloroform.

Nguyén liéu dung trong kiém nghiém

Ban méng silica gel GF254 ctia Hang Merck.

Chiju trach nhiém: Trurong Phuong
Email: nguyetphuong1234@gmail.com
Ngay nhan: 11/9/2020

Ngay phan bién: 26/02/2021

Ngay duyét bai: 20/4/2021

Cac hé dung méi: Hé (A): aceton - hexan

(45:55); hé (B): ethyl acetat - hexan (7:3);
hé (C): cloroform - aceton (6:4); hé (D):
cloroform - ethanol (65:35) va hé (E):

dicloromethan - ethanol (6:4).

Nguyén liéu thir vi sinh

Cac chung vi khudn dung trong thtr nghiém:
Staphylococcus aureus: MSSA (ATCC 26213),
MRSA (ATCC 33591), Streptococcus faecalis
ATCC 29212; Pseudomonas aeruginosa ATCC
27853; Escherichia coli ATCC 35218.

Cac chang ndm dung trong th(r nghiém:
Candida albicans,  Trichophyton  rubrum,
Trichophyton mentagrophytes.

Moi trwong thtr nghiém: Tryptic Soy Agar,
Tryptic Soy Broth, RPMI 1640.

Dung cu va trang thiét bj

Dung cu, trang thiét bj tbng hop va tinh ché
sén phdm: Can Kern ABS-220-4, t4 huat LV-
FH12A, may khudy ti gia nhiét, ca tir, bép dién,
may hat chan khong, phéu Buchner, may co
quay Stuart, t0 sdy Memmert xuat x& Blrc.

Kiém nghiém san phdm: May do MS
Shimadzu LCMS, may cong hwéng tr hat nhan
Bruker 500 MHz, may UVD-2960 cua Hang
Labomed, may quang phé hdng ngoai (Infared
Spectroscopy- IR) FTIR 8201 PC (SHIMADZU),
séc ky ban moéng GF,s4, binh séc ki, budng soi
UV VilberLourmart.

Phwong phap nghién ciru

Téng hop cac chét theo so dd sau:
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So dd 1. So db téng hop céc dén chét benzimidazol

Két qua va ban luan

Téng hop 1H-benzo[d]imidazol (1)

Trong binh cdu 250 mL, cho 27 g
o-phenylendiamin (0,23 mol), 16 mL acid formic
(0,34 mol), dun céach thdy trong vong 2 gio.
Sau phan &ng, d& san phdm nguoi. Thém tir tw
NaOH 10%, l&c nhe binh cho dén khi quy tim
héa xanh. Loc |4y tia bang phéu Buchner, rira
tla v&i 25 mL nwéc lanh. San phdm thé dwoc
két tinh lai trong 400 mL nuwéc séi, sau do6 dé
ngudi dich loc dén 10 °C. Loc 14y san pham két
tinh, ria béng 25 mL nwéc lanh va sdy khod &
nhiét do 55 - 60 °C. Thu dwoc 25 g san pham
(1) tinh khiét (0,21 mol). Hiéu suét dat 85%.

1H-benzo[d]imidazol (1)

C/HgN,. P.tI: 118,14. Bot két tinh mau tréng,
tan trong ethanol, methanol, aceton, cloroform,
c6 nhiét do néng chay 172-173 ‘C; SKLM: R;
(hé dung méi): A (0,5), B (0,2), C (0,4);
IR (cm™): 3113 (v N-H amin); 3061 (v C-H nhan
thom) 1456 (v C=C nhan thom); 'H-NMR
(500 MHz, DMSO-ds, 8 ppm): 8,13 (s,1H, H2),
7,68 (dd, 2H, J = 6,0; 3,5; H4 va H7), 7,41 (s,
1H, H1), 7,30 (dd, 2H, J = 6,0; 3,0 Hz, H5 va
H6). *C-NMR (125 MHz, DMSO-ds, 5 ppm):
140,5 (C2); 130,8 (C3a, C7a); 123,1 (C5,C6);
115,5 (C4,C7). MS: m/z 119 (M+H)"; 117 (M-H)".
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Téng hop 5-methyl-1H-benzo[d]imidazol (2)
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Tién hanh twong tw chat (1). Nho ting giot
NaOH 30%, cho dén khi c6 tia mau nau sang.
Loc l&y tGa bang ph&u Buchner, rira tGa bang
nwéc lanh. San phadm thé dwoc két tinh lai trong
36 mL hén hop nuéc : con ti 1é 5:4, sau do dé
ngudi dich loc dén 10 °C. Loc |4y san pham két
tinh, rira bang 25 mL nuéc lanh va sdy kho &
nhiét d6 55-60 °C. Thu dwgc 0,37g san pham
tinh khiét. Hiéu suét dat 37%.

5-methyl-1H-benzo[d]imidazol (2)

CgHsN,. P.t.I: 132,07. Bot két tinh mau tréng,
nau, tan trong ethanol, methanol, cloroform,
aceton cé nhiét d6 néng chay 112-113 °C;
SKLM: A (0,33); B (0,3); C(0,38). IR (cm™):
3071 (v N-H amin), 3016 (v C-H nhan thom),
1444 (v C-H nhan thom). "H-NMR (500 MHz,
DMSO-ds, 5 ppm): 12,28 (s,1H, H1), 8,12 (s,1H,
H2), 7,47 (d, 1H, J = 8,5 Hz, H6), 7,37 (s, 1H,
H4); 7,00 (dd, 1H, J = 8,0: 0,5 Hz, H7): 2,41 (s,
3H, H8). *C-NMR (125 MHz, DMSO-ds, & ppm):
141,5 (C2); 130,8 (C3a, C5, C7a): 123,11 (C4,
C6, C7); 21,18 (C8); MS: m/z 133 (M+H)".
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Téng hop 5-nitro-1H-benzo[d]imidazol (3)
Trong binh c&u 100 mL, cho 0,03 mol nitro-o-

phenylendiamin, 0,04 mol acid formic, dun cach
thily & 100 °C trong vong 2 gid. Sau phan ng,
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dé san phadm ngudi. Loc lay tGa b&ng phéu
Buchner, rira tda v&i 25 mL nwéc lanh. Sén
phdm thé dwoc két tinh lai trong 400 mL nwéc :
cbn ti 18 2:1, sau d6 d& ngudi dich loc dén 10 °C.
Loc ldy sé&n pham két tinh, rlra bang 25 mL
nwéc lanh va sy khd & nhiét do 55 - 60 °C. Thu
duoc 4,17 g san pham tinh khiét (0,026 mol).
Hiéu suéat dat 85%.

5-nitro-1H-benzo[d]imidazol (3)

C7HeN,. P.tl: 163,04. Bot két tinh mau vang,
nau, tan trong ethanol, methanol, aceton,
cloroform, cé nhiét dé néng chay 208-209 °C:
SKLM: R; (hé dung mai): A (0,5), B (0,2), C (0,4);
IR (cm'1): 3113 (v N-H amin); 3061 (v C-H nhéan
thom); 1460 (v C=C nhan thom) ; 'H-NMR
(500 MHz, DMSO- d6, 6 ppm) ): 13,08 (s,1H, H1);
8,54 (s,1H, H2); 8,51(d, 1H, J = 1,5Hz, H4); 8,12
(dd, 1H, J = 9,0 Hz, 2,5Hz, H7); 7,77(d,1H, J =
9,0 Hz; H6); ™C-NMR (125 MHz, DMSO - dg,
& ppm): 146,68 (C5); 142,60 (C2, C3a, C7a);
117,51 (C6,C7); 114,09 (C4); MS: m/z 162
(M-H)..
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Téng hop 1,3-bis(2-clorobenzyl)-1H-benzo
[d]imidazol-3-ium clorid (4)

Cho 1 g benzimidazol vao trong binh céu,
sau dé thém 2,26 mL (ti 1€ mol 1:2) va 10 mL
TEA dun hdi lvu 18 gi& thu dwoc san pham.
Pudi TEA béng cach dun trén bép khudy tir cho
dén khi quy tim khéng hoéa xanh, thu dwoc cén,
sau d6 thém 20 mL aceton vao binh cau. Loc lay
tha trén phéu Buchner, rlra tia bang 40 mL
aceton lanh. San pham thé két tinh trong 20 mL
con tuyét déi. Thu dwoc 1,44 g san pham tinh
khiét (4 mmol). Hiéu suét 46,28%.

1,3-bis (2-chlorobenzyl) -1H-benzo [d]
imidazol-3- iumclorid (4)

C,1H17ClsN,. P.tl: 403,73. Bot két tinh mau
tréng, tan trong cloroform, ethanol, methanol,
tan it trong nwéc, khdng tan trong aceton, tao
két tha trdng dén vang véi AgNOs, co nhiét do

néng chay 203-204 °C; SKLM: R; = 0,25 (C);
0,95 (D); 0,8 (E) IR (cm™) 1175 (v C-N amin),
1555 (v C-H nhan thom), 3051 (v C-H nhan
thom); "H-NMR (500 MHz, DMSO-dg, 5 ppm):
10,17 (s,1H, H2), 7,95 (dd, J = 6,5 Hz, 3,0 Hz,
H4 va H7); 7,66 (dd, 2H, J = 6,0 Hz, 3,0 Hz, H5
va H6); 7,58 (dd, 2H, J = 8,0; 1,0 Hz, H3 va
H3"); 7,53 (dd, 2H, J = 7,5; 1,5 Hz H6’ va H6");
7,46 (dt, 2H, J = 7,0; 2,0 Hz, H5' va H5") ; 7,42
(dt, 2H, J = 7,5; 1,0 Hz, H4 va H4") ; 5,96 (s,
4H, H8 va H8a); *C-NMR (125 MHz, DMSO-
de, 5 ppm): 144,0 (C2); 132,9 (C1' va C1”);
131,1 (C2’ va C2”); 131,0 (C3a va C7a); 130,9
(C6’ va C6”); 130,8 (C3’ va C3”); 130,0 (C4’ va
C4”); 127,9 (C5 va C5”); 127,0 (C5 va C6);
114,0 (C4 va C7); 48,4 (C8 va C8a). Khéi phd
phan gidi thdp: MS: m/z 439 (M+Cl,); phu hop
voi m/z dw kién 403.

Cl

Téng hop 1,3-dibenzyl-1H-benzo[d]
imidazol-3-ium bromid (5)

Cho 0,5 g benzimidazol (4 mmol) vao trong
binh cdu ch*ra 10 mL aceton, thém 1,5 mL
benzylbromid (12 mmol) (ti & mol 1:3), thém tw
tr 0,7 g KOH. Khudy trong 3 gi¢ & nhiét do
phong, sau dé loc l4y tha. Rira tda bing 20 mL
aceton. LAy tda khudy trong NaHCOj3; bao hoa.
Loc lay tGa, riva tGa trén phéu loc bang 30 mL
nwédc cat. Thu dwoc 0,97 g san pham tinh khiét
(3 mmol). Hiéu suét 77%.

1,3-dibenzyl-1H-benzo [d] imidazol-3-ium
bromid (5)

Co1H19BrN,. P.t.I: 379,30. Bot mau tréng, tan
trong ethanol, methanol, khdng tan trong aceton,
cloroform, tao tda v&i AgNO3, cé nhiét d6 néng
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chdy 206 - 207 °C; SKLM: R 0,13 (C), 0,75 (D),
0,74 (F) IR (cm™): 1190 (v C-N amin ); 1558 (v
C=C nhan thom); 3034 (v C-H nhan thom);
"H-NMR (500 MHz, DMSO-dg, 6 ppm) ): 10,08
(s, 1H, H2), 7,97 (dd, 2H, J = 6,5; 3,5 Hz H4 va
H7); 7,64 (dd, 2H, J = 6,5; 3,0 Hz, H5 va H6);
7,54 - 7,52 (m, 4H, H2', HE’, H2”, H6"); 7,45 -
7,39 (m, 6H, H3, H4’, H5’, H3”, H4”, H5"); 5,80
(s, 4H, H8, va H8a). "C-NMR (125 MHz,
DMSO-ds, 5 ppm): 144,2 (C2); 143,5 (C1 va
C1”); 136,9 (C7a); 133,63 (C3a); 128,6 (C3’ va
C5’); 128,3 (C3” va C5"); 127,7 ( C2’ va C6’);
127,3 (C4 va C4"); 122,3 (C5); 121,5 (C6);
119,4 (C7); 110,6 (C4) va 47,6 (C8 va C8a).
Khéi phd phan giai thdp: MS: m/z 299 (M+).

Téng hop  1,3-dibenzyl-5-methyl-1H-
benzo[d]imidazol-3-ium bromid (6)

Cho 0,01 mol 5-methylbenzimidazol vao
trong binh cdu chva 20 mL dicloromethan, sau
do6 thém 0,03 mol benzylbromid (ti & mol 1:3),
thém t t» 1,72 g KOH. Khudy trong 3 gio
& nhiét dd phong, sau phan (ng loc lay dich.
Co6 dudi hét dicloromethan trén bép khudy tur,
dé nguoi con lai cadn. Thém 20 mL aceton lanh,
thay tGa trdng xuét hién. Loc |4y tda trén phéu
Buchner, rva tGa bang 20 mL aceton. L&y tta
khudy trong NaHCO; bao hoa, sau d6 rra lai
béng nudc. Két tinh lai trong 24 mL hén hop
cdn : aceton (1:5). Loc |4y san pham két tinh
trén phéu loc Buchner, rira ta bang 30 mL
aceton lanh. Thu dwoc 1,09 g sdn phdm tinh
khiét (3,5 mmol). Hiéu suét 34,8%.

1,3 - dibenzyl - 5 - methyl - 1H - benzo [d]
imidazol-3-ium bromid (6)

CH2(BrN,. P.tl: 393,32. Bot két tinh mau
trdng héng, tan trong ethanol, methanol,
cloroform khéng tan trong aceton, c6 nhiét do
néng chay 208 - 209 °C; SKLM: R: 0,25 (C);
0,95 (D); 0,84 (E); IR (cm-1): 1174,65 (v C-N
(amin); 1552,70 (v C=C nhan thom); 3138,18
(v C-H nhan thom); "H-NMR (500 MHz, DMSO-
de, 8 ppm) 10,15 (s, 1H, H2); 7,85 (d, 1H, J =
8,5; H7); 7,83 (s, 1H, H4); 7,55 — 7,36 (m, 11H,
H2', H3', H4’, H5', HE’, H2”, H3”, H4”, H5", HE”,
H6); 5,80 (s, 2H, H8a); 5,78 (s, 2H, H8); 2,45 (s,
3H, H9). *C-NMR (125 MHz, DMSO-dg, & ppm):
142,2 (C2); 137,1 (C5); 134,0 (C1’); 134,0 (C17);
131,3 (C2’ va C2"); 129,1 (C3a); 128,9 (C7a);
128,9 (C6’ va C6”); 128,4 (C3’ va C3"); 128,2
(C5, C5”,C4, C4”); 113,6 (C4); 113,3 (C7); 49,9
(C8a); 49,8 (C8). MS: m/z 313 (M)"

3

Téong hop  1,3-bis(2-chlorobenzyl)-5-
methyl-1H-benzo[d]imidazol-3-ium clorid (7)

Lam twong tw chat (6). Két tinh lai trong
24 mL hén hop con: aceton (1:5). Loc lay san
phdm két tinh trén phéu loc Buchner, rira tia
b&ng 30 mL aceton lanh. Thu dwoc 1,91 g san
pham tinh khiét (5 mmol). Hiéu suét 50,12%.

1,3-bis(2-chlorobenzyl)-5-methyl-1H-benzo
[d]imidazol-3-ium clorid (7)

C22H19C|3N2. P.tl: 417,76 Bét két tinh mau
trdng héng, tan trong ethanol, methanol, khéng
tan trong aceton, ethyl acetat, tao két tda voi
AgNO; cdé nhiét d6 nong chay 217 - 218°C;
SKLM: R: 0,25 (C); 0,75 (D); 0,72 (E); IR (cm™):
1174,65 (v C-N amin); 1552,70 (v C=C nhan
thom); 3138,18 (v C-H nhan thom);
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'"H-NMR (500 MHz, DMSO-ds, & ppm): 9,97
(s, 1H, H2); 7,82 (d, 1H, J = 9,0 Hz, H7); 7,79
(s, 1H, H4); 7,60 - 7,57 (m, 2H, H6 va H3’); 7,50
-7,42 (m, 7H, H4', H5', HE’, H3”, H4”, H5”, H6");
5,91 (s, 4H, H8 va H8a); 2,47 (s, 3H, HI);
*C-NMR (125 MHz, DMSO-ds, & ppm): 1434
(C2); 137,4 (C5); 132,9 (C1’); 132,8 (C1”); 131,4
(C2); 131,1 (C2’); 131,1 (C3a); 130,9 (C7a);
130,8 (C6’); 130,9 (C7a); 130,8 (C6’); 130,7
(C6”); 130,5 (C3'); 130,0 (C3” va C4); 129,2
(C4”); 128,5 (C5'); 129,2 (C5"); 127,9 (C6);
113,6 (C4); 113,3 (C7); 48,4 (C8); 48,2 (C8a);
21,2 (C9); MS: m/z 381 (M").

Téng hop 1,3-dibenzyl-5-nitro-1H-
benzo[d]imidazol-3-ium bromid (8)

Cho 3 mmol 5-nitrobenzimidazol vao trong
binh cidu chira 20 mL dicloromethan, sau d6
thém 9 mmol benzylbromid, 0,3 g CTAB, thém
tir tr 1,72 g KOH. Khudy trong 3 gi& & nhiét do
phong, sau phan tng loc lay dich. C6 dudi hét
dicloromethan trén bép khudy twr, d& ngudi con
lai c&n. Thém 20 mL aceton lanh, théy tda trdng
xuét hién. Loc lay tGa trén phéu Buchner, r&ra
tia badng 20 mL aceton. LAy tGa khudy trong
NaHCO; bao hoa, sau d6 rira lai bang nuoc.
Két tinh lai trong 24 mL hén hop cdn : aceton
(1:5). Loc 14y san pham két tinh trén phéu loc
Buchner, rda bang 30 mL aceton lanh.
Thu dwoc 0,3 g san phdm tinh khiét (5 mmol).
Hiéu suat 29,07 %.

1,3-dibenzyl-5-nitro-1H-benzo [d] imidazol-
3-ium bromid (8): C,1HsBrN;O, P.t.I: 424,30.
Bot két tinh mau vang, tan trong ethanol,
methanol, khéng tan trong aceton, ethyl acetat;
SKLM: R; 0,25 (C), 0,72 (D), 0,74 (E); IR (cm™):

1153,43 (v C-N amin); 1591,27 (v C=C
nhan thom); 3228,84 (v C-H nhan thom);
"H-NMR (500 MHz, DMSO-dg, & ppm): 10,27
(s, 1H, H2), 9,03 (d, 1H, J = 2 Hz, H4), 8,49 (dd,
1H, J = 9,0; 2,0 Hz, H6); 8,21 (d, 1H, J = 9,0;
2,0 Hz H7); 7,58 — 7,57 (m, 2H, H2” va H6");
7,55 - 7,53 (m, 2H, H2 va H6); 7,48 -7,41 (m,
6H, H3', H4’, H5’, H3”, H4” va H6”); 5,92 (s, 2H,
H8a,); 5,86 (s, 2H, H8). BC-NMR (125 MHz,
DMSO-dg, 6 ppm): 146,9 (C5); 145,8 (C2); 134,7
(C1); 133,5 (C17); 133,4 (C2 va C27); 131,0
(C3a); 129,1 (C7a); 129,0 (C6’ va C6”); 128,9
(C3’ va C3”); 128,9 (C4’ va C4”); 128,5 (C5’ va
C5”); 128,4 (C6); 115,0 (C7); 111,0 (C4); 50,6
(C8); 50,4 (C8a). MS: m/z 344 (M").

) o
3a N@ Br
Nhén xét: Cac dan chat alkyl cua

benzimidazol gan vao vi tri N1 va N3 tao mudi
amoni bac 4 & vi tri N3, muédi clorid, bromid tao
tha trdng dén vang khi dinh tinh v&i AgNOs, két
qua MS phu hop voi két qua dw kién, két qua
NMR phu hop véi két qua duw kién.
Bang 1. Bién luén cho céu truc san phédm alkyl
cta benzimidazol

Vi tri Nhém‘ thé gan  C, Hn’v_i tri
: vao N so0 2
H2 ~10,08
c2 ~ 144,18
H8 va H8a ~5.8
C8va C8a ~48

Két qua dinh tinh kha nang khang khuan
khang ndm

Tht vi sinh bdng phwong phap khuéch tan
trong thach, thu dwoc két qua dwoc trinh bay
trong bang sau.
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Bang 2. Két qua dinh tinh hoat tinh khang khuén, khang nam
clia 8 dan chét benzimidazol

S.

Chat MRSA MSSA E. coli

P. C. T. T. rubrum

faecalis aeruginosa albicans mentagrophytes

01 - - - :

02 - - - -

03 - - - -

04 - - - -

05 - - - -

06

07

08 - - -

Vanco +
mycin

Ceftaz
idim

Flucon
azol

DMSO - - - -

Ghi chu:
duong kinh 16 8 mm;
NA: Khéng thir nghiém.

Nhén xét: Trong 8 dan chat benzimidazol thi
nghiém trén cac loai vi khudn va ndm, c6 2 dan
chat benzimidazol cé tac dong trén MRSA,
MSSA. Trong d6 dan chéat 07 cho thay két qua
khang MRSA so bd tét nhat thong qua két qua
duong kinh vong khang khuén (24 mm), chéat 06

- Khéng c6 hoat tinh khang khuén, dwong kinh vong tron khéng khuan bao gém

cho thdy kha nang khang MSSA tét nhét
(19 mm).

Déi v&i thir trén 2 loai ndm soi Trichophyton
rubrum va Trichophyton mentagrophytes chét
05, 06 c6 hoat tinh trén cé 2 loai.

Bang 3. MIC céc chét téng hop (ug/mi)

Chat MSSA MRSA Trichophyton mentagrophytes Trichophyton rubrum
5 256 512
6 64 64 512 512
7 128 256

Ghi chu: *-" khéng thuere hién vi am tinh trong thir nghiém dinh tinh.

Phan (ng alkyl héa vo&i tac nhan alkyl
halogen sé& thay th& H & N1 bang benzyl hay
2-clorobenzyl va déng thoi cling tao mudi amin
bac 4 & N3 (mubi clorid ho&c bromid). C4u tric
dw doan phu hop véi phéd NMR va MS. Pinh tinh
ion CI', Br bang AgNO; cho thdy san phdm hoa
tan trong nuwdc cé tao tha tlr trdng dén vang.

Téng hop cac dan chat benzimidazol qua
phan (ng déng vong véi nguyén liéu ban dau

la 1,2-phenylendiamin, 3,4-diaminotoluen,
4-nitro-o-phenylendiamin cho hiéu suét kha cao
85% & c& 3 dan chéat benzimidazol,
5-methylbenzimidazol, 5-nitrobenzimidazol.
Riéng déi véi phan (ng déng vong 5-methoxy
benzimidazol t» nguyén liéu 4-methoxy-2-
nitroanilin qua 2 phan ng khi& va dong vong
van chuwa tinh khiét, con 1an tap.

Phwong phap alkyl héa benzimidazol,
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5-methylbenzimidazol, 5-nitrobenzimidazol v&i
2 tac nhan alkyl héa dwoc thir nghiém trong cac
diéu kién phan tng khac nhau cho hiéu suét
khong én dinh.

- Trong d6 phan (rng gitta benzimidazol va
benzylbromid trong dung mdi aceton, voi tac
nhan kiém hoa la KOH cho hiéu suét kha cao.

- Phan rng trong dung méi DCM, tac nhan
kiém hoa 1a KOH hodc phan &ng chi st dung
tac nhan kiém hoa la triethylamin cho hiéu suét
trung binh twr 30 - 50%.

- Tuy nhién khi thtr nghiém v&i tac nhan kiém
la triethylamin, th&i gian phan (ng dién ra kha
dai: 18 gio. Bén canh dé, thay dung méi la DCM
hay aceton véi tac nhan kiém 1a KOH phan &ng
sé xay ra trong thai gian ngén hon la 3 gio.

Trong d6, phan trng alkyl héa v@i ti 1é mol 1:1
hay 1:3 déu cho san pham la mudi amoni bac 4.

Hiéu sut phan &ng thé alkyl halogen khong
4n dinh, c6 thé do trong qué trinh phan &ng,
KOH, triethylamin da phan &ng v&i nguyén liéu
alkylhalogen tao thanh alcol, diéu nay c6 thé
gay ra nham lan trong qua trinh l1ay san pham
va khé khan trong tinh ché san phadm. Vi vay
can phai kiém soat pH bang cach cho KOH tir
tlr trong qua trinh phan (rng. Néu nghién ctru
thém, ching ta nén khdo sat trén nhiéu hé
dung méi khac nhau va nhiéu tac nhan trung
hoa acid sinh ra trong phan (ng khac nhau, dé
tranh khéi sy pha nguyén liéu, va gidm hiéu
suat phan ng hodc phan ng khong thé xay ra
do mét nguyén liéu.

Hoat tinh khang khuan va khang ndm duwoc
khao sat trén 8 dan chét, trong dé co 2 dan chét
duwoc ghi nhan so bd cho thdy cé hoat tinh
khang khuén trén MRSA va MSSA, 2 chét co
hoat tinh khang ndm soi Trichophyton rubrum
va Trichophyton mentagrophytes . T d6 co thé
thay, viéc gén cac nhém thé lén khung cau truc
benzimidazol giup lam tang hoat tinh khang
khudn dac biét 1a véi nhém thé benzyl va
2-clorobenzyl trén 5-methylbenzimidazol.

Két luan

Pa tdng hop dwoc 8 dan chat cula
benzimidazol. Ba th(r sang loc hoat tinh khang
khudn, khang ndm v&i két qua 1a c6 2 dan chéat
06, 07 cho thdy cé hoat tinh khang MRSA va
MSSA, dan chét 05, 06 c6 hoat tinh khang ndm
sgi  Trichophyton rubrum va Trichophyto
mentagrophytes. C6 thé két luan khi gan thém
nhém thé trén khung cau truc benzimidazol cho
thay kha nang khang khuan tét hon.
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T6i wu hoa tong hop véi hé tre vi song
va nghién ctru docking mét s6 din chat 1,3,5-triazin
trong wng ch¢ DHFR

Pham Canh Em" 2, L& Thi Twong Vi',Nguyén Thi Thanh Vin'

Lé Thi Bich Ngoc', Nguyén Thi Kim Ngin', Trwong Ngoc Tuyén'’
'Khoa Duoc - Pai hoc Y Duoc TP. Hé Chi Minh

’Khoa Dugc - Pai hoc Quéc té Hong Bang

SKhoa Duwroc - Bénh vién Nhi déng Thanh phé

Summary
Replacement of chloride ions in cyanuric chloride give several variants of 1,3,5-triazine
derivatives which were investigated as biologically active small molecules. Response surface
methodology (RSM) approach was used for optimization of the process parameters and identifying
the optimal conditions for microwave-assisted synthesis of 1,3,5-triazine derivatives bearing
substituted aniline moiety. The structures were confirmed by IR, "H-NMR, *C-NMR and MS spectra.
Molecular docking studies (in silico) were conducted on compounds to recognize the hypothetical

binding motif of the title compounds within the active site of DHFR enzyme.
Keywords: 1,3,5-triazine, anticancer, molecular docking.

Dat van dé

Uc ché dihydrofolat reductase (DHFR) tir lau
da dwoc xac dinh 1a muc tiéu quan trong dé phat
trién cac tac nhan hoa tri liéu khang khuan,
khang ky sinh trung cling nhw khang ung thuw.
Sw e ché enzym DHFR dan dén sy gidm folat
ndi bao can thiét cho phan &ng chuyén mot
carbon, do d6 rat quan trong cho qua trinh sinh
tdng hop thymidylat, nucleotid purin, methionin
va nhiéu hop chat khac can thiét cho RNA, DNA
va sinh tbng hop protein. Ngoai ra, enzym nay
cé ai lwc lién két cao va cdé tinh chon loc déi véi
cac déng co chéat do do6 khé bj thay thé béi chat
nén tw nhién. Chinh vi th&, DHFR la muc tiéu ly

twdng cho thiét ké thudc hop Ii va hiéu qua " 2.
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Nhan triazin da thu hat sy chu y cta nhiéu
nha nghién ctu vé tiém néng diéu tri cling nhw
hoat tinh sinh hoc da dang. Vi du, cac dan chét
1,3,5-triazin (s-triazin) c6 tac dung khang déc
manh, khang sét rét, khang virus, khang ung
thw, khang khuan khang ndm va khang lao ©* ©.

Hexamethylmelamin (Altretamin) la dan xuét
1,3,5-triazin dwoc sl dung trong 1am sang v&i
muc dich tri liéu 1a khang ung thw phdi, budng
trieng va ung thw va. Dan chét 1,3,5-triazin c6
chira nhdm amin khac nhau tai vi tri 2, 4 hoac 6
dworc biét dén nhw Ia thube khang ung thw (hinh
1). Cac quy trinh khac nhau sé dwoc st dung
dé tdng hop cac dan chat mono-, di- hoac tri-
thé cla 1,3,5-triazin. Hop chat quan trong nhat
dé téng hop cac dan chat 1,3,5-triazin la
cyanuric clorid. Khd nang phan (rng cla cac
nguyén tl Cl v&i tdc nhan ai nhan (nucleophile)
duoc kiém soat béi nhiet do " °.
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