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GIOI THIEU LUAN AN
1. Pitvan dé

Khung cau trdc benzimidazol-2-thion dugc nghién ctru nhiéu trong nhimg
nam gan day voi cac tc dung sinh hoc phong phu, da dang: gay doc té bao,
chéng dong Kinh, tri dai thao dudng, khang viém, giam dau, khang khuan
khang nim, chdng ky sinh tring, chong khéi u, chong oxy héa, chong trim
cam va trc ché tiét acid da day.

Nham tiép buéc nhitng két qua trén, gop phan tao co so cho viéc phét
trién thudc khang sinh, khang nim va khang ung thu méi, dé tai “Téng hop
va thtr tAc dung sinh hoc cua céc di vong 1H-Benzo(d) imidazol-2(3H)-thion
qua trung gian dan chét thioure” dwoc tién hanh vai nhitng muc tiéu:

1.Tur c4c dan chat 1,2-diaminobenzen, tong hop, kiém tra d6 tinh khiét va
xéac dinh cu tric cac benzimidazol-2-thion.

2.T6ng hop, kiém tra d6 tinh khiét va xac dinh cau tric cac dan chat alkyl
va acyl cua cac benzimidazol-2-thion.

3.Thtr hoat tinh khang ndm, khang khuan va hoat tinh déc té bao cua cac
chat tong hop dugc. Docking trén mot vai dich tac dong dé so bo tim hiéu co
ché tac dong cua cac chat co hoat tinh.

2. Tinh cap thiét cia deé tai

Céc bénh nhidm khuan voi cac chung vi khuan nguy hiém khang khang
sinh, nhidm ndm va ung thu dang méi lo ngai 16n, de doa sirc khoe con ngudi.
Viéc nghién ciru tim kiém nhitng nhom thuée khang khuan, khang nam va
khéng ung thu méi dang 1a mot van dé cap thiét cua nganh dugc.

3. Nhing déng gop méi cha luan an

D tong hop va xac dinh cau truc cua 49 san pham. Theo dit liéu tra trén
SciFinder ngay 27/1/2022, trong sé 49 chat tong hop dugc c6 17 chat méi.

D3 tim ra mot phuong phap méi trong tong hop cac benzimidazol-2-
thion, thuc hién béng cach dun chay cac 1,2-diaminobenzen véi thioure,
khong dung dung méi. Tim ra va so sanh hiéu qua cac phuong phap alkyl hoa
cac benzimidazol-2-thion. Tim ra quy luat thé alkyl hoic acyl trén céc vi tri
trén vong benzimidazol-2-thion.

Pi khao sat tac dung khang khuan, khang nim, khang té bao ciia cac chét
téng hop, thuc hién khao sat cac co ché tac dong & mirc do phan tir khang vi
khuan MRSA va tim ra cac méi lién quan vé cau tric — tac dung caa ching.

4. Bo cuc cha luan an

Luan an gébm 160 trang: mé dau 2 trang, tong quan 39 trang, dbi twong
va phuong phap nghién ctiu 26 trang, két qua nghién cau 65 trang, ban luan
24 trang; két luan va kién nghi 4 trang. Luan an c6 23 bang va biéu db, 55 so
dd, 16 hinh, va 143 tai liéu tham khao.



Chuong 1: TONG QUAN

1.1. Benzimidazol-2-thion
Benzimidazol-2-thion 1a mot dan chat cua benzimidazol, ciu tao boi
khung benzimidazol 1ién két véi mdt nhém thion (=S) & vi tri carbon s0 2.

1.2. Xuc tac chuyén pha

Chét xuc tac trong cac phan ung di pha rat quan trong vi néu thiéu cac
chat xtc tac nay, cac phan ang di pha chi dién ra tai giao dién gitra cac pha,
phan {mg thuong cham hoic khdng hiéu qua. Xdc tac chuyén pha dugc ding
hiéu qua dé alkyl hda cac benzimidazol-2-thion tai S va/hoac N.

1.3. Tac dung sinh hoc cia benzimidazol-2-thion

Khung benzimidazol-2-thion duoc chirng minh ¢6 nhiéu tac dung: khang
nam, khang khuan, diét ki sinh trung, doc té bao, chéng dong kinh, tri dai thao
duong, khang viém, giam dau, khang histamin, chéng loét da day.

1.4. Xac dinh cau tric va kiém nghiém

Xac dinh c4u trc va kiém nghiém cac chat thir nghiém béng cac phuong
phép xac dinh nhiét d6 nong chay, phuong phap sic ky, phuong phéap quang
phd IR, quang phd UV, phd cong huong tir hat nhan (NMR), khéi pho.

1.5. Xac dinh hoat tinh sinh hoc ciia chét tong hep
Hoat tinh khang khuan va khang nim dugc xac dinh bang cac phuong
phép pha lodng va khuéch tan trén ban thach. Hoat tinh gay doc té bao cua
céc chat thir nghiém c6 thé duoc xac dinh théng qua phuong phap MTT.
1.6. Docking in silico va giai thich co ché tac dong 6 mire d9 phan tir
Béng céch sang loc ao co s& dit liéu phan tir nho, ¢6 thé xac dinh céc chat
rc ché tiém nang mai trén muc tiéu quan tdm hoic nguoc lai, tim dich tac
dong cho cac phan tir chat thé hi¢n tét trong thuc nghiém. Nang luong gan
két AGuock (kcal/ mol) dugc st dung dé xep hang cac chat thir nghiém, gia tri
nay cang am thi nang luc gan két cua phol tr va protein dich cang tbt.

Chuong 2. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Péi tweng nghién ciu
Benzimidazol-2-thion va céc dan xuit S-alkyl, N,S-dialkyl, N-acyl va
N,N-diacyl cua benzimidazol-2-thion.
5-methylbenzimidazol-2-thion va céc dan xuat S-alkyl, N,S-dialkyl, N,N-
dialkyl, N-acyl va N,N-diacyl cia 5-methylbenzimidazol-2-thion.
5-nitrobenzimidazol-2-thion va cac dan xuat S-alkyl, N,S-dialkyl, N-acyl
va N,N-diacyl cta 5-nitrobenzimidazol-2-thion.
5-methoxybenzimidazol-2-thion va cac dan xuat S-alkyl, N,S-dialkyl, N-
alkyl, N,N-dialkyl, N-acyl va N,N-diacyl ctua 5-methoxybenzimidazol-2-thion.



2.2. Phwong phap nghién ctru

1,2-diaminobenzen va cac dan xuat 5-methyl; 5-
nitro; 5-methoxy cua 1,2-diaminobenzen

PP 1: Thioure, 170 °C, 3 phut
PP 2: CS,, KOH, EtOH, dun hdi luu, 8 h

\ 4
Benzimidazol-2-thion va c4c dan xuét 5-methyl; 5-
nitro; 5-methoxy ctia benzimidazol-2-thion

Tong hop dan xuét alkyl Téng hop dan xuat acyl
benzimidazol-2-thion benzimidazol-2-thion
+R’X +R7(C0O).0/R"COCI,
pyridin, hoi luu, 8 h
Téng hop x £ A " ;
ddng thoi Dan k>)(uat _N—_adcyl \I/azN ,hl\_l—dlacyl
43N xuit enzimidazol-2-thion
> théalkylé N Ph hap A: S d ic tAc chuyén ph
1vitriva2 > wong phap A: St dung xdc tac chuyéen pha
vi tri
» Phwong phap B: dung mbi C.HsOH/ K,COs
T(i)ng hop > Phuwong phap C: dung mdi aceton/ KOH
dan xuat
»| thé alkyl & Phwong phap D: Su dung dung méi pyridin
1vitri
Phuong phap E: hdn hop dung méi DCM: TEA
(10:1) trong 3 gio
Téng hop Phwong phap F: dung mbi triethylamin
dan xuat
7| thealkylo Phuwong phéap G: hén hop dung méi DCM: TEA
2 vitri (10:1) trong 10 gid:

So d 2.3. Phuong phap téng hop céc dan xuit benzimidazol-2-thion



Kiém nghiém san pham bing sic ky 16p mong, cac phuong phap phé uv,
IR, MS, *H-NMR va **C-NMR. Dinh tinh kha ning khang khuan, khang ndm
ctia cac chit thir nghiém bang phuong phap khuéch tan trong thach. Xac dinh
nong do trc ché téi thiéu (MIC) ddi véi vi khuan va vi ndm thir nghiém bang
phuong phép pha loang ban dinh lugng. Khao sat ddc tinh té bao duoc thuc
hién trung tim Khoa hoc Cong nghé Dugc Sai Gon, Pai hoc Y dugc TPHCM.
Danh gia ti 1¢ té bao song bang phwong phap MTT.

Thuc hién docking phan tir cac chat cho tac dung khang MRSA véi phan
mém AutodockVina 1.1.2. Cau tridc 3 chiéu (3D) cuia cac dich tac dong khang
MRSA dugc tai tir ngan hang dir liéu protein (PDB), st dung cdng cu
Autodock Tool 1.5 dé x6a cac phan tir nuwéc, thém hydro, tich dién va cudi
cfmg cac cau truc dich tac dong dai phan tu du'oc dugc luu ¢ dang *.pdbat.
Két qua docking dugc danh gla boi nang lugng gan két AGgock (kcal/mol) va
sy twong tac gitra phdi tir voi cac acid amin trong khoang gén két.

Chuong 3. KET QUA NGHIEN CUU

3.1.Téng hop, kiém tra dd tinh khiét va xac dinh cdu trdc céac
_ benzimidazol-2-thion
Tong hop dugc 4 san pham (tha tu tue 1 — 4).

1. (2a): Benzimidazol-2-thion
Phd NMR: 'H- NMR (500 MHz, DMSO, & ppm): 12,49
6 AN , (s, 2H, -NH, H1 va H3); 7,14-7,09 (m, 2H, H4 va H7);
5©9[N S 7,1-7,07 (m, 2H, H5 va H6). BC-NMR (125 MHz,
4 H? DMSO, 4 ppm): 168,2 (C2, C=S), 132,2 (C8va C9), 122,3
(C4va C7), 109,5 (C5 va C6). MS: m/z = 149,20 [M-H]
2. (2b): 5- methylbenzimidazol-2-thion
Phé NMR: 'H-NMR (500 MHz, DMSO, & ppm): 12,37

HiGs Ao R, (s, 2H, H1 va H3), 7,01 (d, J = 8 Hz, 1H, H7), 6,94 (s,
»=s  1H, H4), 6,92 (d, J = 8 Hz, 1H, H6), 2,33 (s, 3H, H10).
TN Pho *C-NMR (125 MHz, DMSO, & ppm): 167,8 (C2),

132,4 (C9), 131,6 (C8), 130,2 (C5), 123,1 (C6), 109,5
(C4), 109,0 (C7), 20,9 (C10, CH3). MS: Gié tri tinh toan cho [M+H]* (CsHsN.S)
=165,2367; gia tri do duoc la 165,0464.
3. (2c): 5-nitrobenzimidazol-2-thion
N A Phé NMR: 'H-NMR (500 MHz, DMSO, § ppm): 13,12
s (s, 1H, H3); 13,03 (s, 1H, H1); 8,07 (dd, J=9 Hz, 2 Hz,
N 1H, H6); 7,88 (d, J = 2 Hz, 1H, H4); 7,29 (d, J = 9 Hz,
1H, H7).



3C-NMR (125 MHz, DMSO, & ppm): 171,8 (C2), 142,6 (C5), 137,3 (C8),
132,2 (C9), 118,9 (C7), 109,2 (C4), 104,6 (C6). MS: Gi4 tri tinh toan cho
[M-H] (C7H4N30,S) = 194,1918, gié tri do duoc la 194,0017.
4. (2d): 5-methoxybenzimidazol-2-thion
Pho NMR: 'H-NMR (500 MHz, DMSO, & ppm):

10 0.5 ~2 K3 12,38 (s, 1H, H3); 12,34 (s, 1H, H1); 7,02 (d, J =9
HsC C[ “es  Hz,1H,H7);6,72 (dd, J = 9 Hz, 2 Hz, 1H, H6); 6,67
* 78Ny (d, J =2 Hz, 1H, H4); 3,74 (s, 3H, H10); **C-NMR

(125 MHz, DMSO, & ppm): 167,8 (C2); 155,7 (C5);
133,0 (C9); 126,3 (C7); 109,9 (C8); 109,7 (C6); 94,4 (C4); 55,5 (C10); MS:
Gi4 tri tinh toan cho [M+H]* (CsHeN,OS)* = 181,2361; [M-H] (CsH-N,OS)"
= 179,2202, gi4 tri do duoc Ia 181,0506 va 179,0675.

3.1.Téng hop, kiém tra @ tinh khiét va xac dinh cau trdc cac din chit
~alkyl va acyl cuaa cac benzimidazol-2-thion
Tong hop dugc 35 dan xuat alkyl benzimidazol-2-thion (thi ty tir 5 — 39).

5. (3aa) 2-(allylthio)benzimidazol

r H ) Phé NMR: 'H-NMR (500 MHz, DMSO, § ppm):
6 XY N12 10/ 2 12,50 (s, 1H, -NH); 7,43 (s, 2H, H4 va H7); 7,13-
5@[,{2—3 7,10 (m, 2H, H5 va H6); 6,04-5,96 (m, 1H, H11);

4 5,33-5,29 (m, 1H, H12a, trans); 5,10 (d, J = 10 Hz,
1H, H12b, cis); 3,95 (dt, J =7 Hz, 2 Hz, 2H, -CH,, H10). *C-NMR (125 MHz,
DMSO, 6 ppm): 149,3 (C2, C-S); 133,7 (C8 va C9); 121,3 (C4 va C7); 118,0
(C5, C6, C11 va C12); 33,8 (C10). MS: m/z = 191,44 [M+H]".

6. (3aa’) Ll-allyl-2-(allylthio)benzimidazol

. Phé NMR: 'H-NMR (500 MHz, DMSO, & ppm):

| 7,57-7,56 (m, 1H, H5); 7,45-7,43 (m, 1H, H6); 7,18-

1" Hm 7,16 (m, 2H, H4 va H7); 6,04-5,91 (m, 2H, H11 va

(O N 1. HII); 5,32 (d, J = 17 Hz, 1H, H12 trans); 5,18 (d,

6 />2_sﬂ/_ J =10 Hz, 1H, H12 cis); 5,12 (d, 1H, J = 10 Hz,
5 8 Nj H12’ cis), 4,96 (d, J = 17 Hz, 1H, H12’ trans); 4,79
¢ (d, J =4 Hz, 2H, -CH,, H10); 4,00 (d, 2H, J = 7 Hz,

-CH,, H10). 3C-NMR (125 MHz, DMSO, & ppm): 150,6 (C2, C-S); 147,9
(C9); 135,9 (C8); 133,5 (C5); 132,3 (C6); 121,6 (C4); 121,5 (C7); 118,3
(C11°); 117,7 (C11); 117,2 (C12°); 109, 7 (C12); 45,5 (C10); 34,5 (C10’). MS:
m/z = 231,36 [M+H]".

7. (3ab) 2-(benzylthio)benzimidazol

Phé NMR: !H-NMR (500 MHz, MeOD, & ppm): 7,48 (s, 2H, H4 va H7);
7,38-7,36 (M, 2H, H2’ va H6"); 7,30-7,26 (m, 2H, H3’ va H5"); 7,26-7,23



(m, 1H, H4%); 7,22-7,19 (m, 2H, H5 va H6); 4,49 (s,
2H, -CHa, H10). 3C-NMR (125 MHz, MeOD,  ppm):

3 4

2 5

s Aok, n=/  151,1(C2,C-S);138,3(C1°); 129,9 (C8 va C9, C4 va
SCBENH o C7); 129,6 ( C2’ va C6°, C3* va C5°); 128,6 (C5 va
< C6); 123,5 (C4’), 38,0 (C10). MS: m/z = 241,21
[M+H]"*.
8. (3ab’)  1-benzyl-2-(benzylthio)-benzimidazol
v_ & Phé NMR: *H-NMR (500 MHz, MeOD, § ppm): 7,66

»{ Vs, , (d, J =8 Hz, 1H, H4); 7,34-7,32 (m, 2H, H5 va H6);

@ 7,29-7,22 (m, 8H, H2’ va H6’, H3° va H5’, H2** va H6>,

@[ oo e H3VVaHS™); 7,19 (m, 1H, H7); 7,03-7,01 (m, 2H, H4

sy va H4"’); 5,29 (s, 2H, -CH,, H10); 4,52 (s, 2H, -CH,

) H11). *C-NMR (125 MHz, MeOD, § ppm): 152,5 (C2,

C-S); 144,2 (C9); 138,3 (C17°); 137,3 (C1°); 136,9 (C8);

130,0 (C3’ va C5°); 129,8 ( C3>> va C5°’); 129,7 (C2’ va C6°); 128,9 (C4>);

128,8 (C4’); 127,9 (C2’ va C6>’); 123,9 (C6); 123,6 (C5); 118,8 (C7); 111,2
(C4); 38,8 (C10 va C11). MS: m/z = 331,21 [M+H]".

9. (3ac) 2-[(2-clorobenzyl)thio]- benzimidazol

5 & Phé NMR: 'H-NMR (500 MHz, MeOD, & ppm): 7,49
o Q (s, 2H, H4 va H7); 7,41 (dd, J = 8 Hz, 1 Hz, 1H, H3);
CL)ss—"a  7,38(dd,J=75Hz, 1,5 Hz, 1H, H6); 7,26-7,23 (m, 1H,
NN H4%); 7,21 (dd, J = 5,5 Hz, 3,5 Hz, 2H, H5 va H6);
7,18-7,15 (m, 1H, H5); 4,60 (s, 2H, -CH,, H10). *C-
NMR (125 MHz, MeOD, & ppm): 150,6 (C2, C-S); 136,1 (C8 va C9); 135,2
(C1°); 132,0 (C2’ va C5°); 130,8 (C3’ va C4’); 130,4 (C5 va C6) 128,2 (C4

va C7); 123,6 (C6); 36,0 (C10). MS: m/z = 275,17 [M+H]".

10. (3ac’)  1-(2-clorobenzyl)-2-[(2-clorobenzyl)thio]-benzimidazol
Phé NMR: 'H-NMR (500 MHz, MeOD, & ppm): 7,71

Oy e (d, J=8Hz, 1H, H4); 7,45 (dd, J = 8 Hz, 1 Hz, 1H, H7);
;@s.. 7,37 (dd, J = 8 Hz, 1 Hz, 1H, H3"’); 7,35 (dd, J = 7,5
6 1 & Hz, 1,5 Hz, 1H, H3?); 7,31-7,24 (m, 3H, H6, H5, H4"*);
@[ s 7,23-7,22 (M, 2H, H5’ vaH6’); 7,16 (td, J= 7,5 Hz, 1,5

;@3- Hz, 1H, H4’); 7,06 (td, J =7,5 Hz, 1 Hz, 1H, H5"’); 6,40
s«  (d,J=7,5Hz, 1H, H6’); 5,40 (s, 2H, -CH,, H11); 4,63
(s, 2H, -CH>, H10). *C-NMR (125 MHz, MeOD, & ppm): 144,1 (C2, C-S);
137,0 (C8); 135,9 (C17’); 135,3 (C9), 134,5 (C1°); 133,5 (C3”); 132,2 (C3™’);
130,9 (C6’ va C6°’); 130,8 (C2°’); 130,7 (C2°); 130,3 (C57); 128,5 (C4’va
C4°’); 128,2 (C5’); 124,3 (C6); 123,9 (C5); 119,2 (C7); 111,1 (C4); 46,2
(C11); 37,0 (C10). MS: m/z = 400,12 [M+H]*.



11. (3ad) 2-[(2-methylbenzyl)thio]-benzimidazol
o Phé NMR: 'H-NMR (500 MHz, DMSO, & ppm): 7,45
6©8[N>LS 10 4 (S,2H,H4 vaH7); 7,38 (d,J=7,5Hz, 1H, H6); 7,21-
5NN 'z 7,16 (m, 2H, H5 va H6); 7,14 -7,12 (m, 3H, H3’, H4’
“os ;@’ va H5’); 4,57 (s, 2H, -CHy, H10); 2,39 (s, 3H, -CHjs,
s« H11). BC-NMR (125 MHz, DMSO, § ppm): 149,6 (C2,
C-S); 136,6 (C17); 134,9 (C2"); 130,3 (C8 va C9); 129,7
(C3’va C6”); 127,6 (C4’ va C5°); 126,0 (C5 va C6); 121,3 (C4 va C7); 33,6

(C10); 18,7 (C11). MS: m/z = 253,51 [M-H].

12. (3ad’) 1-(2-methylbenzyl)-2-[(2-methylbenzyl)thio]- benzimidazol
Phé NMR: 'H-NMR (500 MHz, DMSO, & ppm): 7,65
RN (d, J =7,5 Hz, 1H, H7); 7,35 (d, J =7,5 Hz, 1H, H4);
”ECS" 7,30 (d, J =7,5 Hz, 1H, H3”’); 7,20 (d, J =7,5 Hz, 2H,
6 A& Ny S, H5VvaHe); 7,18 (d, J =4, 2H, H6’ va H6™"); 7,15-7,08
@[ =S \12 (m, 3H, H5’, H4”> va H5”"); 6,99 (t, J = 7,5 Hz, 1H,
A T + H4%); 6,30 (d, J =7,5 Hz, 1H, H3’); 5,33 (s, 2H, -CH,,
s~ «  H11); 4,60 (s, 2H, -CH;, H10); 2,33 (s, 3H, -CHs H13);
2,32 (s, 3H, -CHs, H12). *C-NMR (125 MHz, DMSO,
d ppm): 151,4 (C2, C-S); 142,9 (C1°); 136,6 (C9); 136,3 (C1°"); 135,2 (C2*’);
134,5 (C2°) 134,0 (C8); 130,2 (C3°*); 130,2 (C3°); 129,8 (C6**); 127,8 (C6°),
127,2 (C5°); 126,0 (C5* va C4°); 124,9 (C4°); 121,8 (C6); 121,7 (C5); 117,8
(C4); 109,8 (C7) 44,8 (C11); 34,4 (C10); 18,7 (C13), 18,6 (C12). MS: m/z =

359,29 [M+H]*.

13. (3ae)  2-[(2-fluorobenzyl)thio]-benzimidazol
Phé NMR: 'H-NMR (500 MHz, DMSO,  ppm): 12,57
T H, (s, 1H, -NH); 7,52 (td, J =7 Hz, 1,5 Hz, 2H, H4 va H7);
6@{“)53 ° ¢ 735-7,31(m, 2H, H3’ va H4’); 7,20 (dd, J = 8,5 Hz,
NN ;@3. 8,5 Hz, 1H, H5%); 7,14 - 7,11 (m, 3H, H5, H6 va H6’),
4,58 (s, 2H, -CH,, H10). °C-NMR (125 MHz, DMSO,
%Y §ppm): 161,3 (C2’°, C-F); 159,4 (C2, C-S); 149,1 (C9);
131,2 (C8); 131,1 (C6%); 129,7 (C5°); 129,7 (C1°); 124,5 (C5); 124,5 (C6);
124,4 (C4’); 121,5 (C3’); 115,5 (C7); 115,3 (C4); 28,8 (C10). MS: m/z =
259,40 [M+H]".
14. (3ae’) 1-(2-fluorobenzyl)2-[(2-fluorobenzyl)thio]benzimidazol
Phé NMR: IH-NMR (500 MHz, DMSO, & ppm): 7,62 (dd, J = 8 Hz, 2 Hz,
1H, H7); 7,50 (td, J = 7,5 Hz, 1,5 Hz, 1H, H3”’); 7,44 (dd, J = 6,5 Hz, 2 Hz,
1H, H3); 7,35 - 7,31 (m, 2H, H4* va H4*’); 7,23 -7,16 (m, 4H, H5’, H5"’,
H6’, H6"); 7,11 (td, J = 7,5 Hz, 1 Hz, 1H, H4); 7,07 (td, J =7,5 Hz, 0,5 Hz,
1H, H6); 6,87-6,85 (td, J = 7,5 Hz, 1 Hz, 1H, H5); 5,41 (s, 2H, -CH,, H11);



4,62 (s, 2H, -CHp, H10). BC-NMR (125 MHz

e, DMSO, § ppm): 161,6 (C-F, C2°*); 159,2 (C-F, C2°);
;@ 150,7 (C2, C-S); 142,8 (C9); 136,2 (C8); 131,3

s NN, T (C37); 130,0 (C4°°); 128,9(C3), 128,9 (C6™’); 124,7
@9[ an Ty (C6”); 124,6 (C4°); 124,5 (C17°); 124,1 (C1°); 123,1
Lo e s (C57); 122,0 (C5%); 117,9 (C5 va C6); 115,5 (C4);
s 109,8 (C7); 41,0 (C11); 29,6 (C10). MS: m/z =

367,13 [M+H]".

15. (3af)  2-[(4-fluorobenzyl)thio]-benzimidazol

Tow, Phé NMR: H-NMR (500 MHz, DMSO, & ppm):
6©8[N/>gs 10 7,52 (t,J=7,5Hz, 1H, H2’); 7,45 (dd, J =5 Hz, 3Hz,
vz 2H, H4 va H7); 7,32 (g, J = 7 Hz, 1H, H6%); 7,20 (t,
‘:QF J =9,5 Hz, 1H, H5); 7,14-7,12 (m, 3H, H6, H3’ va
5\ H5°); 4,58 (s, 2H, -CHy, H10). *C-NMR (125 MHz,
DMSO, & ppm): 161,3 (C4’, C-F); 149,1 (C2, C-S);
131,2 (C8 va C9); 129,7 (C1°); 124,5 (C4, C7, C3’ va C5°), 121,4 (C2’ va

C6%); 115,4 (C5 va C6); 28,8 (C10). MS: m/z = 259,40 [M+H]*.

16. (3af) 1 -(4-fluorobenzyl)2-[(4-fluorobenzyl)thio]benzimidazol
o SaF Pho NMR: 'H-NMR (500 MHz, DMSO, & ppm):
N 7,62 (dd, J = 7 Hz, 2 Hz, 1H, H7); 7,50 (td, J = 7,5

N ” Hz, 1,5 Hz, 1H, H4); 7,45 (dd, J = 7 Hz, 2,5 Hz, 1H,
6©B[N>Ls 10 H6); 7,35 - 7,31 (m, 2H, H2’ va H2"’); 7,23-7,16 (m,
5NN * 2 4H,H3’vaH5', H3” vaH5”), 7,12 (, =7 Hz, 1H,

3 e s H6%); 7,07 (t, J =7,5 Hz, 1H, H5); 6,81 (td, J = 6,5

s\ Hz, 1,5Hz, 1H, H6™"); 5,41 (s, 2H, -CHa, H11); 4,62

(s, 2H, -CHy, H10). **C-NMR (125 MHz, DMSO, §

ppm): 162,0 (C4*’, C-F); 159,0 (C4’, C-F); 150,7 (C2, C-S); 142,8 (C9);

136,2 (C8); 131,2 (C1°); 129,9 (C6); 128,8 (C1°°); 128,8 (C2’ va C2”’); 124,4

(C5); 122,9 (C4); 121,9 (C3’ va C5); 117,9 (C6> va C6”’); 1155 (C3”’ va
C5°°); 109,8 (C7); 41,0 (C11); 29,6 (C10). MS: m/z = 367,14 [M+H]".

17. (3ba) 2-(allylthio)-5-methylbenzimidazol
Phd NMR: 'H-NMR (500 MHz, MeOD, & ppm):
S n 7,36 (d, J = 8 Hz, 1H, H6), 7,27 (s, 1H, H4), 7,03
SCC[ Hf” (dd, J= 8 Hz, 1 Hz, 1H, H7), 6,21 — 5,94 (m, 1H,
! H12), 5,24 (dd, J =17 Hz, 1 Hz, 1H, H13a, H trans),
T 5,08 (d, J = 10 Hz, 1H, H13b- H cis), 3,86 (d, J =

3



6.5 Hz, 2H, H11), 2,44 (s, 3H, H10). *C-NMR (125 MHz, MeOD, § ppm):

170,4 (C2), 150,2 (C9), 141,2 (C8), 134,5 (C12), 133,4 (C5), 124,8 (C6),

118,6 (C13), 114,5 (C4 va C7), 36,5 (C11), 21,61 (C10). MS: m/z = 205,61

[M+H]".

18. (3bb)  2-(benzylthio)-5-methylbenzimidazol

Phé NMR: H-NMR (500 MHz, MeOD, & ppm):

3

. s 2/ 736(d,J=8Hz LH, H6), 7,34~ 7,32 (m, 2H,
Hsc\sCQENyis Y=/"  H2'vaH6'),7,28—7,25(m, 2H, H3’ va H5'), 7,25
N —7,20 (m, 2H, H4 va H4'), 7,03 (dd, J= 8,5 Hz, 1

7 1

Hz, 1H, H7), 4,45 (s, 2H, H11), 2,43 (s, 3H, H10);
3C-NMR (125 MHz, MeOD, & ppm): 150,4 (C2), 138 (C8 va C9), 133,5
(C1°), 129,9 (C3' va C5'), 129,6 (C2' va C6'), 128,6 (C5 va C4°), 124,9 (C6),
114,5 (C4 va C7), 38,2 (C11), 21,6 (C10). MS: m/z = 253,3 [M-H]

19. (3bb’) 1,3-dibenzyl-5-methylbenzimidazol-2-thion

. Phé NMR: 'H-NMR (500 MHz, MeOD, & ppm):
o » 7,37-17,32 (m, 4H, H2’, H6’, H2*” va H6""), 7,32
Q - 7,26 (m, 4H, H3’, H5’, H3”’ va H5”*), 7,29 —
3

0 4 7,23 (m, 2H, H4’ va H4>*), 6,92 (t, J = 8 Hz, 1H,
HC- SN H6), 6,91 (t, J = 8 Hz, 1H, H7), 6,86 (s, 1H, H4),
R N/ES 5,61 (s, 4H, H11 va H12), 2,32 (s, 3H, H10). 1*C-

7 N NMR (125 MHz, MeOD, & ppm): 135,8 (C2),
Kiﬁ' 135,3 (C9), 132,3 (C5), 130,1 (C6), 1288 (C3'va

s\ /=2 C5’), 128.8 (C3’’va C57°), 127,8 (C2’ va C2”),

¢ 3 127,8 (C6° va C6”°), 127,5 (C1° va C17°), 127.4

(C4> va C4°%), 124,1 (C8), 110,0 (C4), 109,4 (C7), 48,6 (C11, (CHy)), 48,5
(C12 — (CHy)), 21,5 (C10 (CHs)). MS: m/z = 345,35 [M+H]*.

20. (3bc) 2-[(2’-clorobenzyl)thio]-5-methylbenzimidazol
s«  Pho NMR: *H-NMR (500 MHz, MeOD, & ppm):
o « ¢ ol Vs 737(td,J=85Hz, 1,5Hz, 2H, H4’ vaH5'), 7,33
HCSAIN, 9= (dd, J = 7,5 Hz, 1,5 Hz, 1H, H6"), 7,27 (s, 1H,
@BEN%S w % H4), 7,21 (td, J = 7,5 Hz, 1,5 Hz, 1H, H6), 7,13
1 (td, J = 7,5 Hz, 1,5 Hz, 1H, H7), 7,03 (ddd, J =
8,5 Hz, 1,5 Hz, 0,5 Hz, 1H, H3’), 4,55 (s, 2H,
H11), 2,43 (s, 3H, H10). *C-NMR (125 MHz, MeOD, § ppm): 149,8 (C2),
136,2 (C9), 135,1 (C8), 133,5 (C5), 132,0 (C1' va C2°), 130,7 (C3' va C5’),
130,3 (C4' va C6), 128,2 (C4), 125,0 (C6), 114,7 (C7), 36,2 (C11), 21,6

(C10). MS: m/z = 287,30 va 289,09 [M-H]".

7
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21. (3bc’) Hon hop hai dong phan giita 1-(2-clorobenzyl)-2[(2-
clorobenzyl)thio]-5-methylbenzimidazol va 2[(2-clorobenzyl)
thio]-3-(2-clorobenzyl)- 5-methylbenzimidazol

‘3 Phé NMR: *H-NMR (500 MHz, CDCls, 8 ppm): 7,65

sQ )¢ s « (d,J=8Hz, 1H, H7), 7,57 (s, 1H, H4), 7,48 — 7,45
Rk Q (m, 2H, H nhan thom), 7,38 — 7,35 (m, 2H, H nhan
Ty @ thom), 7,33 (d, J = 8 Hz, 2H, H nhan thom), 7,24 —

7% 7,14 (m, 4H, H nhan thom), 7,13 — 7,10 (m, 2H, H
.o, s () nhan thom), 7,07 (dd, J = 85 Hz, 1 Hz, 1H, H nhan
JIyrs, & thom), 7,06 -6,93 (m, 4H, H nhan thom), 6,86 (s, 1H,
H nhan thom), 6,43 (td, J = 6,5 Hz, 1 Hz, 2H, H nhan

S Wal thom), 5,27 (s, 4H, CH,, H11), 4,71 (d, 4H, CH;,

H12), 2,46 (s, 3H, CHs, H10), 2,38 (s, 3H, CHs, H10).
BC-NMR (125 MHz, CDCls, & ppm): 151,2 (C2), 150,7 (C2), 143,8 (C nhan
thom), 141,7 (C nhin thom), 136,4 (C nhin thom), 134,9 (C nhan thom),
134,9 (C nhan thom), 134,4 (C nhan thom), 134,2 (C nhéan thom), 133,2 (C
nhan thom), 133,1 (C nhan thom), 132,6 (C nhan thom), 132,3 (C nhan thom),
132,3 (C nhan thom), 132,1 (C nhan thom), 131,3 (C nhéan thom), 129,7 (C
nhan thom), 129,6 (C nhan thom), 129,2 (C nhan thom), 128,9 (C nhan thom),
128,9 (C nhan thom), 127,3 (C nhan thom), 127,2 (C nhan thom), 127,1 (C
nhén thom), 118,6 (C nhin thom), 118,2 (C nhin thom), 109,3 (C nhin thom),
108,8 (C nhan thom), 45,1 (CHy), 44,9 (CHy), 35,4 (CH>), 35,4 (CHy), 21,7
(CHs), 21,6 (CH3). MS: m/z = 413,16; 415,16 va 417,07 [M-H]".

22. (3bd)  2-[(2’-methylbenzyl)thio]-5-methylbenzimidazol
Phé NMR: H-NMR (500 MHz, MeOD, & ppm):

5 4

o . 2 w0 Ns 737 (br,1H,H6), 7,27 (br, 1H, H4), 7,21 (d, J= 7,5
HOS AN, =€ Hz, 1H, H3),7,18 - 7,13 (m, 2H, H5' va HE'), 7,07 -
@ N TR 7,03 (m, 2H, H7 va H4'), 4,48 (s, 2H, H11), 2,44 (s,

7

3H, H10), 2,41 (s, 3H, H12). 3C-NMR (125 MHz,
MeOD, & ppm): 138,1 (C2), 135,6 (C1° va C9), 131,6 (C2’ va C5), 130,8 (C3’
va C6’), 129,0 (C4’ va C5’), 127,2 (C4 va C6), 124,9 (C7 va CB), 36,6 (C11),
21,6 (C10), 19,2 (C12). MS: m/z = 267,25 [M-H].

23. (3bd’) 1,3-bis(2-methylbenzyl)-5-methylbenzimidazol-2-thion

Phé NMR: H-NMR (500 MHz, CDCls, & ppm): 7,25 — 7,16 (m, 4H, H3’ va
H3’, H5’va H5"*), 7,09 (t, J = 7 Hz, 2H, H6” va H6”), 6,89 (d, J = 8 Hz, 1H,
H6), 6,85 (d, J = 7,5 Hz, 1H, H7), 6,80 (t, J = 8 Hz, 2H, H4’ va H4"") , 6,73
(s, 1H, H4), 5,62 (s, 2H, H11), 5,61 (s, 2H, H12), 2,46 (s, 3H, H13), 2,43 (s,
3H, H14), 2,30 (s, 3H, H10).
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BC-NMR (125 MHz, CDCls, & ppm): 170,9 (C2,

C=S), 135,6 (C1°), 1354 (C1>*), 1333 (C9), 1333
"\)7¢%  (C8), 1332 (C2'), 1325 (C2”), 1306 (C5), 1306
e, S (C6), 1303 (C3*), 127,6 (C3°), 127.5 (C4), 126,4
L s (C4’), 126,3 (C4”), 126,3 (C5°), 126,0 (C5°), 124,1
TN (C6°), 110,0 (C6°*), 109,5 (C7), 47,0 (CHz, C11), 46,7
5@&3 (CHy, C12), 21,4 (CHs, C13), 19,4 (CHs, C14), 19,4
R (CHs, C10). MS: Gia tri tinh toan cho [M+H]"*

(CasH2sN,S)* = 373,5364; gia tri do duoc 12 373,2174.

24. (3be) 2-(2’-fluorobenzyl)thio-5-methylbenzimidazol
Phé NMR: tH-NMR (500 MHz, MeOD, § ppm): 7,37
s . (d,J=8Hz 1H, H7), 7,32 (td, J = 7,5 Hz, 1,5 Hz,
T Fp 1H, H6), 7,29 — 7,24 (m, 2H, H4’ va H5'), 7,09 — 7,
\@[ Yes—/ «  06(m,1H, H3),7,05-7,02 (m, 2H, H4 va HE"), 4,48
YN (s, 2H, H11), 2,44 (s, 3H, H10). *C-NMR (125 MHz,
MeOD, § ppm): 163,2 (C2°), 161, 2 (C2), 149,8 (C9),
132,0 (C8), 130,8 (C5), 130,8 (C7), 125,7 (C1'), 125,6 (C6), 125,4 (C6),
125,4 (C5"), 125,0 (C3"), 116,5 (C4°), 116,3 (C4), 31,6 (C11), 21,6 (C10).

MS: m/z = 273,23 [M+H]".

25. (3be”) 1,3-bis(2-fluorobenzyl) -5-methylbenzimidazol-2-thion
Phé NMR: *H-NMR (500 MHz, CDCls, & ppm): 7,37
o F —7,32(m, 2H, H3’ va H3"), 7,27 — 7,23 (M, 2H, H4’
0 va H4”*), 7,12 — 7,08 (m, 2H, H5’ va H5*"), 7,07 —
Hac\s@i.qy:s 7,01 (m, 3H, H4 va H7 va H6), 6,95 (d, J = 9 Hz, 2H,
NN H6’ va H6), 5,67 (s, 4H, CH,, H11 va H12), 2,35 (s,
3H, H10). ¥C-NMR (125 MHz, CDCls, & ppm):
& )F 171,0 (C2, C=S), 161,4 (C2’), 159,4 (C2"), 133,6
§ 3 (C9), 132,0 (C8), 129,8 (C5), 129,8 (C1°), 129,8

(C17°), 129,6 (C6), 129,6 (C6”), 129,5 (C6”’), 124,6
(C4°),124,4 (C4’), 122,9 (C4), 115,5(C57), 115,3 (C5"), 109,8 (C7), 109,2
(C3%),109,1(C3”’),41,6 (CHy, C11), 41,5 (CHy, C12), 21,5 (CH3, C10). MS:
m/z = 381,10 [M+H]".

26. (3bf) 2-[(4-fluorobenzyl)thio]-5-methylbenzimidazol
Phé NMR: 'H-NMR (500 MHz, MeOD, & ppm):
s, 7,37 -7,34 (m, 3H, H6 va H3' va H5'), 7,27 (s, 1H,
“HCEASN,, pf H4), 7,04 (dd, J = 8,5 Hz, 1Hz, 1H, H7), 7,01 - 6,97
:CBEN/ STn ° (m, 2H, H2' va H6"), 4,44 (s, 2H, H11), 2,44 (s, 3H,
' H10). °C-NMR (125 MHz, MeOD, & ppm): 164,6
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(C4), 162,7 (C2), 150,1 (C9), 134,6 (C8), 134,6 (C6), 131,8 (C5), 131,7 (C2'
va C6'), 125,1 (C5), 116,4 (C3' va C5'), 116,2 (C4 va C7), 37,4 (C11), 21,6
(C10). MS: m/z = 271,30 [M-H]-.

27. (3cb) 2-(benzylthio)-5-nitrobenzimidazol
» . Pho NMR: *H-NMR (500 MHz, MeOD, § ppm): 8,30
o o s p (d, J =2 Hz, 1H, H4); 8,07 (dd, J = 9 Hz, 2 Hz, 1H,
:@EN;*S /=5 H6); 7,49 (d, J = 8,5 Hz, 1H, H7); 7,43-7,40 (m, 2H,
700 H2’ H6); 7,30-7,27 (m, 2H, H3’ H5°); 7,25-7,22 (m,

1H, H4’); 4,57 (s, 2H, S-CH,). C-NMR (125 MHz,
MeOD, & ppm): 157.5 (C2); 150,0 (C8); 144,5 (C5); 137,8 (C9); 130,0 (C3’,
C57);129,7 (C2°,C6’); 128,8 (C1°); 125,5 (C4°); 119,0 (C6); 114,2 (C7); 111,5
(C4); 37,3 (C10). MS: m/z = 284,38 [M-H]".

28. (3cc) 2-[(2’-clorobenzyl)thio]-5-nitrobenzimidazol

s«  Phé NMR:H-NMR (500 MHz, MeOD, & ppm): 8,39
oms oty K )0 (s, 1H, H4); 8,15 (dd, J = 9 Hz, 2 Hz, 1H, H6); 7,55
? C[N/ s~/ & (dd,J=75Hz 2Hz 2H, H4 va H5"); 7,43 (dd, J =
Ee Ny 8 Hz, 1 Hz, 1H, H7); 7,28 (td, J = 7,5 Hz, 1,5 Hz,
1H, H3"); 7,23 (td, J = 7,5 Hz, 1,5 Hz, 1H, H6"); 4,72
(s, 2H, C10).). 3C-NMR (125 MHz, MeOD, & ppm): 144,6 (C2); 135,7 (C8);
135,3 (C5); 132,3 (C9, C17); 130,8 (C3°,C5); 130,6 (C2°,C6” va C4); 128,3
(C6 va C7); 119,1 (C4); 35,2 (C10). Gia tri tinh toan cho [M-H]

(C14H9N30,SCI) = 318,7602, gia tri do dugc la 318,0128.

7

29. (3¢cc?) 3-(2-clorobenzyl)-2-[(2-clorobenzyl)thio]-5-nitro
benzimidazol
Phé NMR: 'H-NMR (500 MHz, MeOD, & ppm): 8,30
5"“" 3"2,.C| (s, 1H, H4); 8,06 (dt, J = 8,5 Hz, 2 Hz, 1H, H6); 7,52

o oy - 7,45 (m, 3H, H7, H3’, H3”); 7,37 (dd, J = 7,5 Hz,

oNSE AL N3121 i@.s 1,5Hz,2H,H6’, H6); 7,28 - 7,26 (m, 2H, H5’, H5”);

;@[N’TS %0 C 7,24 -7,17 (m, 2H, H4°, H4”); 4,69 (s, 2H, H11, N-

’ CHy); 4,67 (s, 2H, H10, S-CH,). ®C-NMR (125

MHz, MeOD, & ppm): 144,4 (C2); 140,6 (C8); 136,6

(C5); 135,5 (C9); 135,2 (C17); 135,1 (C6’°, C4%); 132,2 (C2°, C57); 132,2

(C2, C6™); 131,1 (C377); 130,7 (C5°); 130,5 (C3’); 128,4 (C1); 128,2

(C4°°); 119,0 (C6); 114,2 (C7); 111,6 (C4); 44,2 (C11); 35,2 (C10). Gia tri

tinh toadn cho [M-H]" (C21H1CloN3O,S)” = 443,3286, gia tri do duoc la
443,4003.

30. (3cd) 2-[(2-methylbenzyl)thio]-5-nitrobenzimidazol
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. . Phé NMR: 'H-NMR (500 MHz, MeOD, & ppm):

. e + 8,38 (s, 1H, H4); 8,15 (dd, J = 9 Hz, 2 Hz, 1H, H6);

OZNfCQEN/;LS p=¢  7,58(d,J=10Hz, 1H, H7); 7,35 (d, J = 7,5 Hz, 1H,

ssAen 0T H3Y); 7,22-7,18 (m, 2H, H4® va HS); 7,12 (td, J =

7,5 Hz, 2 Hz, 1H, H6’); 4,64 (s, 2H, S-CH>); 2,46 (s,

3H, CHs;). 3C-NMR (125 MHz, MeOD, & ppm): 144,6 (C2); 138,2 (C8);

135,1 (C5); 131,7 (C1°, C9); 131,0 (C3’va C5’); 129,3 (C2°,C6’va C4’);

127,33 (C6 va C7); 119,1 (C4); 35,2 (C10); 19,2 (C11). Gia tri tinh toan cho
[M-H]" (C1sH12N30,S)" = 298,34186, gid tri do duoc la 298,0667.

31.(3cd’)  1-(2-methylbenzyl)-2-[(2-methylbenzyl)thio]-5-nitro-
benzimidazol va 3-(2-methylbenzyl)-2-[(2-methyl-benzyl)thio]
-5-nitrobenzimidazol

— Phé NMR: *H-NMR (500 MHz, CDCls, & ppm):

*Q o . . 864 (s, 1H, H4); 8,18 (dd, J= 9 Hz, 2 Hz, 1H, H
oo ln °_)°  nhan thom); 8,06 (dd, J=9 Hz, 2 Hz, 1H, H nhan
:C[N/ﬁs [, ‘tw  thom); 7,96 (d, J = 2 Hz, 1H, H nhan thom); 7,77
TN e (d, J = 8,5 Hz, 1H, H nhan thom); 7,37 (d, J = 7,5
ometow “0)7  Hz 2H,Hnhan thom); 7.25 - 7,17 (m, 8H, H nhan
U 0rs o thom); 7,14 - 7,12 (m, 2H, H nhan thom); 7,08-7,04

o o (m, 2H, H nhan thom); 7,02 (d, J = 8,5 Hz, 1H, H
=N nhan thom); 6,54 (dd, J = 7,5 Hz, 3,5 Hz, 2H, H
v nhan thom); 5.26 (d, 4H, 4H-CHy, H10); 4,72 va

4,70 (s, 4H, 4H-CH,, H11); 2,43 va 2,41 (s, 6H, H12, CH3). 2,35 (s, 3H,
CHs); 2,31 (s, 3H, CHs). °C-NMR (125 MHz, MeOD,  ppm): 158,7 (C2);
157,0 (C2); 147,7 (C nhan thom); 143,7 (C nhan thom); 143,0 (C nhan
thom); 142,9 (C nhan thom); 140,5 (C nhén thom); 137,2 (C nhan thom);
137,2 (C nhan thom); 135,7 (C nhan thom); 135,3 (C nhan thom); 135,3 (C
nhan thom); 133,5 (C nhén thom); 133,3 (C nhan thom); 132,1 (C nhan
thom); 131,9 (C nhan thom); 130,9 (C nhan thom); 130,8 (C nhéan thom);
130,7 (C nhéan thom); 130,7 (C nhan thom); 130,3 (C nhan thom); 128,4 (C
nhéan thom); 128,4 (C nhéan thom); 128,3 (C nhan thom); 128,3 (C nhan
thom); 126,7 (C nhan thom); 126,6 (C nhan thom); 126,4 (C nhan thom);
126,3 (C nhan thom); 125,9 (C nhan thom); 125,6 (C nhan thom); 118,5 (C
nhan thom); 118,2 (C nhan thom); 118,0 (C nhén thom); 114,7 (C nhén
thom); 109,9 (C nhan thom); 105,9 (C nhan thom); 46,3 (CHy); 46,2 (CH>);
35,6 (CH2); 19,2 (CHz3); 19,1 (CH3). MS: m/z = 404,23 [M+H]".

32. (3cf) 2-[(4-fluorobenzyl)thio]-5-nitrobenzimidazol
Phé NMR: 'H-NMR (500 MHz, MeOD, & ppm): 8,37 (s, 1H, H4); 8,14 (ddd,
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J=8,5Hz, 1,5 Hz, 0,5 Hz, 1H, H6); 7,56 (d, J =

v ) 9 Hz, 1H, H7); 7,47 (dt, J = 8,5 Hz, 1,5 Hz, 2H,

ons ot 20 D H2,H6);7,03(td, J=7 Hz, 2 Hz, 2H, H3", H5");
2 C[N,Z S 110 6 4,59 (s, 2H, H10). BC-NMR (125 MHz, DMSO,
67 Ny d ppm): 162,4 (C4’); 160,5 (C2); 155,8 (C8);
155,3 (C5); 142,2 (C9); 133,6 (C1); 133,5 (C2’);

131,0 (C6”); 130,9 (C6); 117,5 (C7); 115,4 (C3’, C5°); 115,2 (C4); 34,1

(C10). MS: Gié tri tinh toan cho [M-H] (C14HoN3O,SF)" = 302,3054, gia

tri do duoc 14 302,0336.

33. (3¢cf) 1-(4-fluorobenzyl)-2-[(4-fluorobenzyl)thio]-5-nitro-
benzimidazol va 3-(4-fluorobenzyl)-2-[(4-fluoro-
benzyl)-thio]-5-nitrobenzimidazol

Phé NMR: 'H-NMR (500 MHz, DMSO, & ppm):
v 8,55 (d, J = 7 Hz, 1H, H7); 8,46 (d, J = 2,5 Hz,

ONEAS s ) 1H, H4); 8,12 (dd, J = 9 Hz, 2,5 Hz, 1H, H nhan
L7 ’ thom); 8,11 (dd, J = 4 Hz, 2,5 Hz, 1H, H nhan
ﬁ thom); 7,74 (d, J = 8,5 Hz, 1H, H nhan thom);
7,75 (d, J = 9 Hz, 1H, H nhan thom); 7,53 - 7,50

o (m, 4H, H nhan thom); 7,22 - 7,18 (m, 4H, H nhan
= . thom); 7,16 - 7,12 (m, 8H, H nhan thom); 5,52 (s,

T\ A 2H, CHy); 5,45 (s, 2H, CH.); 4,68 va 4,67 (s, 4H,
oNEASNs “)=/" 2CHp). C-NMR (125 MHz, DMSO, & ppm):
IZN/@S 0 ° 162,5 (C4°); 160,6 (C4°°); 157,9 (C2); 147,37 (C
T nhan thom); 142,9 (C nhan thom); 142,3 (C nhan

thom); 142,1 (C nhan thom); 140,6 (C nhan thom); 133,1 (C nhén thom);
131,8 (C nhan thom); 131,7 (C nhan thom); 131,1 (C nhan thom); 131,1 (C
nhan thom); 131,1 (C nhén thom); 131,0 (C nhan thom);129,3 (C nhén
thom); 129,2 (C nhan thom); 117,9 (C nhan thom);117,8 (C nhan thom);
115,7 (C nhan thom); 115,5 (C nhén thom); 115,4 (C nhan thom); 115,4 (C
nhéan thom); 115,2 (C nhan thom); 115,2 (C nhan thom); 113,5 (C nhan
thom); 110,2 (C nhan thom); 106,5 (C nhan thom); 46,4 (C11); 46,3 (C11);
350 (C10); 34,9 (C10). MS: Gia tri tinh toan cho  [M+H]"
(Ca1H16N30,SF2)* = 412,4348, gia tri do duoc la 412,0961.

34. (3db) 2-(benzylthio)-5-methoxybenzimidazol

Phé NMR: H-NMR (500 MHz, DMSO, & ppm): 7,53 (d, J = 9 Hz, 1H,
H7); 7,46 (dd, J = 8,5 Hz, 1,5 Hz, 2H, H2’, H6"); 7,31 (td, J = 8 Hz, 1Hz,
2H, H3’, H5”); 7,27 (d, J = 7,5 Hz, 1H, H4’); 7,10 (d, J = 2 Hz, 1H, H4);
7,01 (dd, J=9 Hz, 2,5 Hz, 1H, H6); 4,78 (s, 2H, H11); 3,82 (s, 3H, H10);
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13C-NMR (125 MHz, DMSO, & ppm): 157,1 (C5);
4 | 147,8 (C2); 136,2 (C9); 134,8 (C1’); 128,8 (C8);
H;(Oyo AN =/ 128,7 (C3* va C5%); 128,5 (C2’ va C6°); 127,8
:Ca[N\z s, (C4°); 114,2 (C7): 113,9 (C6): 96,0 (C4); 55,7
7o (C10); 36,4 (C11); MS: Gi4 tri tinh toan cho
[M+H]* (C1sH1sN20S)* = 271,3593, gia tri do dugc Ia 271,0939.

35. (3dc) 1-(2-clorobenzyl)-5-methoxybenzimidazol-2-thion

0ot H Phé NMR: 'H-NMR (500 MHz, DMSO, & ppm):
HC \@[ s 8,44 (dd,J=8Hz, 1,5 Hz, 1H, H3"); 8,39 (d, J= 85
SN Hz, 1H, H7); 8,32 (dd, J = 8 Hz, 1,5 Hz, 1H, H6’);
ot 8,17 (td, J = 7,5 Hz, 2 Hz, 1H, H4); 8,11 (td, J= 7,5
"\_/2  Hz, 1,5 Hz, 1H, H5%); 7,95 (d, J = 2 Hz, 1H, H4);
7,87 (dd, J = 9 Hz, 2,5 Hz, 1H, H6); 5,68 (s, 2H,
H11); 4,66 (s, 3H, H10); BC-NMR (125 MHz,
DMSO, & ppm): 157,3 (C5); 146,9 (C2); 134,5 (C1’); 133,6 (C9); 133,3
(C8); 131,2 (C2°); 130,1 (C3°); 129,8 (C4°); 128,2 (C6”); 127,6 (C7); 114,4
(C5°); 114,3 (C 6); 96,0 (C4); 55,8 (C10); 35,1 (C11); MS: Gié tri tinh toan

cho [M+H]* (C1sH14CIN2OS)* = 305,8045, gia tri do dugc la 305,0490.

36. (3dc¢?) 1,3-di(2-clorobenzyl)-5-methoxy-benzimidazol-2-thion
Phé NMR: 'H-NMR (500 MHz, DMSO, & ppm):
7,56 (ddd, J = 8 Hz, 3,5 Hz, 1,5 Hz, 2H, H3’, H3”);
Q 7,36-7,32 (m, 2H, H4’, H4™); 7,29-7,24 (m, 2H, H5",
& H57);7,20(d, J=8,5Hz, 1H, H7); 6,99 (d, J = 2 Hz,
V=% 1H, H4); 6,85 (dd, J = 9 Hz, 2,5 Hz, 1H, H6); 6,78
T D (td, J =9 Hz, 1 Hz, 2H, H6’, H6™); 5,68 (s, 2H, H11);
Ggﬁ;c. 5,66 (s, 2H, H12); 3,72 (s, 3H, H10); *C-NMR (125
s s MHz, DMSO, § ppm): 169,8 (C2); 156,7 (C5); 133,1
(C9); 133,0 (C2°); 132,5 (C2); 131,8 (C8); 131,7
(C6> va C6”); 129,5 (C17); 129,1 (C3” va C3”); 129,0 (C1°); 127,5 (C5”);
127,4 (C57); 127,3 (C4°); 125,63 (C4°*); 110,4 (C7); 110,4 (C6); 95,5 (C4);
55,8 (C10); 45,4 (C11); 45,3 (C12), MS: Gia tri tinh toan cho [M+H]*
(C22H19CIN,0S)* = 430,3729, gia tri do duoc 1a 429,0593.

37. (3dd) 2-[(2-methylbenzyl)thio]-5-methoxybenzimidazol
s«  Phd NMR:H- NMR (500 MHz, DMSO, & ppm): 7,57
wos iy “$07 (d,J=9Hz IH, H3); 7,36 (d, J = 7 Hz, 1H, H7);
WIS o 7,23-7,19 (m, 2H, HA', HS); 7,13 (d, J = 2 Hz, 1H,

T H4); 7,10 (dd, J = 7 Hz, 2 Hz, 1H, H6); 7,05 (dd, J =
9Hz,2,5Hz, 1H, H6%); 4,79 (s, 2H, H11); 3,83 (s, 3H,
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H10); 2,41 (s, 3H, H12); C-NMR (125 MHz, DMSO, & ppm): 157,3 (C5);
147,6 (C2); 136,9 (C1°); 133,2 (C9); 130,6 (C2°); 129,7 (C8 va C3°); 128,4
(C6” va C4); 126,2 (C5°); 114,3 (C7); 114,1 (C6); 96,0 (C4); 55,8 (C10);
35,5(C11); 18,7 (C12); MS: Gia tri tinh todn cho [M-H] (CisHisN20S) =
283,3701, gié tri do dugc la 283,0918.

38. (3dd’) 1,3-di(2-methylbenzyl)-5-methoxybenzimidazol-2-thion

o s Phé NMR: H-NMR (400 MHz, DMSO, & ppm): 7,27
5"@%1913 -7,24 (m, 2H, H6** va H7); 7,18 (tdd, J = 7,5 Hz, 3 Hz,
N 1 Hz, 2H, H3> va H3*"); 7,20 — 7,17 (m, 3H, H5*, H5”’
s va H6%); 6,84 (d, J = 2 Hz, 1H, H4); 6,80 (dd, J =85
v& Hz, 2,5 Hz, 1H, H6); 6,62 (ddd, J =8 Hz, 3 Hz, 1,5 Hz,

10 4 3

0.5 9
HsC” N
N

(e 2H,H4 vaH4);5,59 (s,2H,H11); 5,58 (s, 2H, H12);
A 3,68 (s, 3H, H10); 2,43 (s, 3H, H13); 2,42 (s, 3H, H14);

BC-NMR (125 MHz, DMSO, & ppm): 170,2 (C2);
156,9 (C5); 135,9 (C9); 135,9 (C1° va C17); 134,3 (C8); 133,2 (C2° va C27);
130,8 (C3’ va C3™); 127,6 (C7); 126,4 (C4’ va C47); 126,3 (C5°); 125,8 (C6”);
125,7 (C5”); 111,1 (C6”*); 110,4 (C6); 96,2 (C4); 56,2 (C10); 46,2 (C11);
46,2 (C12); 19,4 (C13 va Cl4). MS: Gia tri tinh toan cho [M+H]*
(C24H25NL0S)* = 389,5358, gia tri do dugc la 389,1581.

39. (3df) 2-[(4-fluorobenzyl)thio]-5-methoxybenzimidazol
.F  Phé NMR: 'H-NMR (500 MHz, DMSO, § ppm):
./ N\, 756(d,J=9Hz 1H, H7); 7,52 (dt, J = 9 Hz, 2 Hz,
HoC” Oé@s’[N\;s =% 2H, H2’ va H6"); 7,17 - 7,13 (m, 2H, H3’ va H5);
o 7,11 (d, J = 2 Hz, 1H, H4); 7,04 (dd, J = 9 Hz, 2,5
Hz, 1H, H6); 4,80 (s, 2H, H11); 3,82 (s, 3H, H10);
13C-NMR (125 MHz, DMSO, § ppm): 162,6 (C4°); 160,7 (C5); 157,4 (C2);
147,5 (C9); 134,2 (C1’); 132,5 (C8); 131,0 (C2°); 130,9 (C6’); 127,8 (C7);
115,6 (C3°); 115,5 (C5°); 114,4 (C6); 95,9 (C4); 55,8 (C10); 35,8 (C11); MS:
Gid tri tinh todn cho [M+H]* (CisH1FN2OS)* = 289,3497, [M-H]
(C1sH12FN,0OS) = 287,3338; gia tri do dugc lan luot 14 289,0794 va 287,0634.

5

3.2.2. Tong hop, kiém tra dé tinh khiét va xac dinh ciu tric cac din xuit
~acyl benzimidazol - 2- thion

Tong hop duoc 10 san pham tir phan ang acyl hoa (theo thir ty tir 40— 49).

40. (3ag) 1l-acetylbenzimidazol-2-thion

Pho NMR: H-NMR (500 MHz, DMSO, & ppm): 13,29 (s, 1H, -NH, H3); 8,00

(d, J =8 Hz, 1H, H4); 7,31 (td, J = 7,5Hz, 1 Hz, 1H, H6); 7,24 (td,J = 7,5

Hz, 1 Hz, 1H, H5); 7,19 (d, J = 8 Hz, 1H, H7); 3,01 (s, 3H, CHx).
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(0]
YO BCNMR (125 MHz, DMSO, & ppm): 173,8 (C=0, C10);
\2s  132,8(C8); 132,7 (C9); 124,6 (C4); 124,0 (C6); 110,9 (C5);
M 110,2(C7); 28,5 (C11). MS: m/z = 191,68 [M-H]-.

41. (3ah) 1-benzoylbenzimidazol-2-thion

Phé NMR: 'H- NMR (500 MHz, DMSO, & ppm): 13,19 (s;
> 1H; -NH, H3); 7,84 (dd; J = 8 Hz; 1,5 Hz, 2H; H2’ va H6);
0@5, 7,72 (t; J=7,5Hz; 1H; H3’); 7,54 (t; J = 8 Hz; 2H; H5 va
NG, H6); 7,31 — 7,27 (m; 3H; H5>, H4 va H7); 7,21 (td; J =7
sl Nfs Hz; 2 Hz, 1H, H4’). ®C-NMR (125 MHz, DMSO, & ppm):
o 169,4 (C=0, C10); 169,2 (C=S, C2); 134,4 (C1°); 132,4
(C8), 131,8 (C9); 131,5 (C4°); 130,5 (C3° va C5”); 128,8 (C2’ va C6); 124,5

(C6); 123,1 (C5); 111,4 (C4); 110,1 (C7); MS: m/z = 253,30 [M-H].

42. (3ai) 1-salicyloylbenzimidazol-2-thion
ho @ Pho NMR: *H- NMR (500 MHz, CDCls, 8 ppm): 8,36 (d;

&

o 2 J =7,5Hz; 1H; H6); 8,33 (d; J = 7,5 Hz; 1H; H4); 7,82
VT (4,3=85Hz; 1H; H4Y); 7,72 (d, J = 8 Hz; 1H; H7); 7,55
. N>2:S (d; J = 8,5 Hz; 1H; H3”); 7,50 (tt; J = 7,5 Hz, 8 Hz, 2H;

TR H5 va H6); 7,38 (t; J = 7,5 Hz, 1H; H5’). ®C-NMR (125

MHz, CDCls, § ppm): 3 — 156,4 (C=0, C10); 153,3 (C=S,
C2); 151,0 (C-OH, C2°); 139,4 (C4); 136,7 (C7); 128,7 (C6); 128,2 (C1’);
126,1 (C8); 125,5 (C9); 123,8 (C6’); 119,1 (C3°); 117,4 (C4’); 115,0 (C5);
114,2 (C5). MS: ¢6 manh [Mas— O — OH+H]* = 237,42.

43. (3ai’) 1,3-disalicyloylbenzimidazol-2-thion

‘ Phé NMR: 'H-NMR (500 MHz, CDCls, & ppm): 8,15 (dd:
o o~e  J =75 Hz, 1 Hz, 2H; H6* va H6’*); 8,07 (dd; J = 6 Hz ;
, 0@5 3,5 Hz, 2H; H4 va H7); 7,53 (td; J = 8,5 Hz, 1,5 Hz, 2H;
oY Me g H4’> va H4°°); 7,30 (t; J = 7,5 Hz; 2H; H5 va H6); 7,22 (dd;
PN J =6 Hz, 3 Hz, 2H; H5” va H5”"); 6,83 (d; J = 8 Hz; 2H;
Y H3” va H3”). BC-NMR (125 MHz, CDCls, § ppm): & :
Hozn ¢ 157,7 (2 C=0, C10 va C11); 151,6 (C=S, C2); 135,9 (2 C-
OH, C2’ va C2”’); 129,7 (C6’ va C6>*); 128,6 (C4 va C7);
125,2 (C5, C6 va C8, C9); 124,4 (C4’ va C4); 118,1 (C1° va C17); 117,0

(C5’vaC57); 114,2 (C3’ vaC3”’); MS: [M3, — OH-OH+H]* = 356,74.

44. (3aj) 1-thiosalicyloylbenzimidazol-2-thion
Phé NMR: 'H-NMR (500 MHz, DMSO; & ppm): 8,54 (dd; J = 8 Hz; 1 Hz,
1H; H6%); 8,52 (dd; J = 8 Hz; 1 Hz, 1H; H4); 7,92 (dd; J = 8 Hz; 1 Hz, 1H,;
H7); 7,87 (td; J = 7 Hz; 1,5 Hz, 1H; H4’); 7,76 (dd; J = 8,5 Hz; 0,5 Hz, 1H,;
H3%); 7,67 (td; J =8 Hz; 1 Hz, 1H; H5’); 7,51 (td; J = 7,5 Hz; 1 Hz, 1H; H6);
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7,47 (td; J = 8 Hz; 1 Hz, 1H; H5). ®C-NMR (125 MHz,

- DMSO, 5 ppm): 159,4 (C=0, C10); 146,7 (C=S, C2); 142,2
- (C2°); 134,3 (C7); 131,8 (C4); 1316 (C8); 130,6 (CI);

127,4 (C1); 126,5 (C6’); 1257 (C4°); 1238 (C3°); 1225
(C5%); 118,1 (C6); 115,6 (C5); MS: c6 manh [Ms, —
SH+H]* = 253,41.

1-acetyl-5-methylbenzimidazol-2-thion va 3-acetyl -5-
methyl-benzimidazol-2-thion

Ph6é NMR: *H-NMR (500 MHz, CDCls, & ppm): (3bg A):
10,67 (br, 1H, N-H), 8,04 (d, J = 8,5 Hz, 1H, H7), 7,05 (d,
J=8Hz, 1H, H6), 6,97 (s, 1H, H4), 3,11 (s, 3H, H12), 2,41
(s, 3H, H10); (3bg B): 10,67 (br, 1H, N-H), 8,00 (s, 1H,
H4), 7,10 (d, J =8 Hz, 1H, H7), 7,05 (d, J = 8 Hz, 1H, H6),
3,12 (s, 3H, H12), 2,42 (s, 3H, H10) . ®*C-NMR (125 MHz,
CDCls, & ppm): (3bg A): 172,1 (C11), 170,3 (C2), 136,0
(C8), 131,6 (C9), 129,4 (C5), 126,5 (C6), 116,7 (C4),
109,4 (C7), 28,4 (C12), 21,7 (C10); (3bg B): 171,9 (C11),

170,3 (C2), 134,5 (C9), 130,5 (C8), 128,3 (C6), 125,2 (C5), 116,2 (C7), 108,7
(C4), 28,4 (C12), 21,4 (C10). MS: 229,06 [M+Na]".

46. (3bh’)
5
&
&
3 ’
10 2 =0
HiC. 5 9 N32
>=s
6 8 N1

1,3-dibenzoyl-5-methylbenzimidazol-2-thion

Phé NMR: *H-NMR (500 MHz, CDCls, & ppm): 7,93 —
7,89 (m, 4H, H2’va H6’va H2’va H6””), 7,66 — 7,62 (m,
2H, H4°va H4"’), 7,51 — 7,47 (m, 4H, H3’va H5’va H3 ’va
H5%), 7,24 (d, J = 8 Hz, 1H, H7), 7,17 (t, J = 0,5 Hz, 1H,
H4), 7,09 (dt, J = 8 Hz, 0,5 Hz, 1H, H6), 2,40 (s, 3H, H10).
BC-NMR (125 MHz, CDCls, & ppm): 170,1 (C2), 169,0
(C11), 168,9 (C12), 135,4 (C5), 134,6 (C1°), 134,4 (C1*"),
132,5 (C4%), 132,4 (C4’’), 131,6 (C9), 130,8 (C3’va C5;),
130,7 (C3’va C5°%), 129,5 (C8), 128,9 (C2’va C6’), 128,9

(C2’va C6”), 125,9 (C6), 112,1 (C7), 111,7 (C4), 21,5 (C10). MS: m/z =

373,26 [M+H]*
47. (3cQ)

1
HyC.__O

4 10
O,N 5 9 I3
2
S
6 8N

7 H'

3(acetyl)-5-nitrobenzimidazol

Phé NMR: 'H-NMR (500 MHz, DMSO, & ppm): 13,78 (s,
1H, H1); 8,73 (d, J = 2,5 Hz, 1H, H4); 8,20 (dd, J = 9 Hz,
2,5 Hz, 1H, H6); 7,30 (d, J = 9 Hz, 1H, H7); 2,98 (s, 3H,
CHs, H11). *C-NMR (125 MHz, DMSO, & ppm): 172,6
(C10); 171,8 (C2); 142,9 (C5); 136,3 (C9); 130,6 (C8);

121,8 (C7): 110,8 (C6); 109,3 (C4); 27,9 (C11). MS: m/z = 236,35 [M-H]".
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48. (3dg) 1-acetyl-5-methoxy-benzimidazol-2-thion
Phé NMR: 'H-NMR (500 MHz, DMSO, & ppm): 13,19 (s,
10 0.5 4o s 1H, H3); 7,90 (d, J = 9 Hz, 1H, H7); 6,80 (dd, J = 9 Hz,
e ¥=s 2,5 Hz, 1H, H6); 6,67 (d, J = 2,5 Hz, 1H, H4); 3,77 (s, 3H,
7 e H10); 2,97 (s, 3H, H12); BC-NMR (125 MHz, DMSO, §
° "% ppm): 171,6 (C11); 169,9 (C5); 157,2 (C2); 132,0 (C9);
124,7 (C8); 116,4 (C7); 109,9 (C6); 94,2 (C4); 55,4 (C10); 27,8 (C12); MS:
Gia tri tinh toan cho [M+H]" (CioH11N2O2S)* = 223,2730; [M-H]
(C10HgN20,S) = 221,2571, gid tri do dugc lan luot & 223,0440 va 221,0392.

49. (3dh’) 1,3-dibenzoyl-5-methoxybenzimidazol-2-thion

z Pho NMR: *H-NMR (500 MHz, CDCls, § ppm): 7,92 - 7,89
z  (m, 4H, H2”, H6”, H2’, H6’); 7,66 — 7,61 (m, 2H, H4’,
S\, H4”);7,51-7,47 (m, 4H, H3”, H5”, H3’, H5"); 7,30 (d, J
HGQ O NP =9 Hz, 1H, H7); 6,90 (d, J = 2,5 Hz, 1H, H4); 6,85 (dd, J
6 =S =g Hz, 2,5 Hz, 1H, H6); 3,79 (s, 3H, H10); *C-NMR (125
T 1.”o MHz, CDCls, 6 ppm): 170,19 (C2); 168,9 (C11); 168,9
s‘dj (C12); 157,9 (C5); 134,6 (C9); 132,53 (C17); 132,4 (C1);
> 132,3 (C2” va C6”); 130,7 (C2° va C6°); 130,6 (C3’ va
C5°); 128,9 (C3” va C5”); 128,8 (C9); 127,7 (C4* vad™’);
125,4 (C7); 112,8 (C8); 112,1 (C6); 97,1 (C4); 55,9 (C10); MS: Gia trj tinh

todn cho [M+H]* (C22H17N203S)* = 389,4495; gié tri do dugc la 389,0935.

3.3. Két qua thir hoat tinh khang khuan, khang nam va dgc tinh té bao

Khao sat hoat tinh khang khuan, khang nam cua 49 san pham tong hop dugc
trén 2 ching vi khuan Gram (-): Escherichia coli ATCC 25922 (E.c) va
Pseudomonas aeruginosa ATCC 27853 (Ps.); 2 chung vi khuan Gram (+):
Staphylococcus aureus dé khang methicilin (MRSA) ATCC 43300 va
Streptococcus faecalis ATCC 29212 (St.); nAm men Candida albicans ATCC
10231 (C.a); 3 chung ndm soi Trichophyton mentagrophytes (T.m),
Trichophyton rubrum (T.r) va Microsporum gypseum (M.g), dung méi DMSO
dugc dung lam ching am, chung duong trong thir nghi€ém hoat tinh khang
khuan 13 ofloxacin, thir nghiém khang MRSA 1a ceftarolin va trong thir nghiém
hoat tinh khang ndm 1a clotrimazol.

Bing 3.11. MIC khang khuan khéng ndm cua cac chat thir nghiém (mM)

. MIC (mM)

TT Chatthw Ec Ps. MRSA St. Ca T.m T.r M. g
1. 2b - - 1% - - - - -
2. 2 131 - 066 - 0338 - - -

3. 2 568 - 568 568 568 - - -
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cr o MIC (mM

TT Chatthit ———p—rea St.( C.)a Tm T.r Mg
4, 3bb - - - - 2,01 - - -
5. 3bd - - - - 3,82 - - -
6. 3bf 3,76 - 1,88 - 1,88 - - -
7. 3cb 359 - 0,11 - 0,11 - - -
8. 3cc - - 0,80 - 0,80 - - -
9. 3cc’ 230 - 0,07 - 0,14 - - -
10. 3cd 043 - 0,11 - 0,11 0,11 0,05 0,11
11. 3cd’ - - 008 - 127 - - -
12. 3cf - - - - - 011 005 0,11
13. 3cf - - - - - 0,16 0,08 0,16
14, 3db 379 - 024 047 189 - - -
15. 3dc 0,84 - 0,21 0,42 1,68 - - -
16. 3dc¢’ 2,38 - 0,07 0,15 1,19 - - -
17. 3dd 360 - 090 045 360 - - -
18. 3dd’ 066 - 002 004 016 - - -
19. 3df 355 - 022 044 1,78 - - -
20. 3dg 461 - 0,29 058 461 029 0,29 0,58
21. 3dhk’ 264 - 0,16 0,33 2,64 - - -
22. (™) 0062 05 05
23, (%) 0,0365
24, (***%) 037 037 0,74

Ghi chu:

(**) : Ofloxacin; (***) : Ceftarolin; (****): Clotrimazol
() :éamtinh trong thir nghiém dinh tinh, MIC day tir 256 — 0,5 pg/ml.

Thir nghiém doc té bao tién hanh trén 49 chit tong hop duoc, trén cac dong
té bao: HEPG2 (té bao ung thu gan ngudi), RD (té bao ung thu co van nguoi),
MDA-MB-231 (té bao ung thu vii ngudi), LLC-PK1 (té bao than heo) duoc
hoat héa va nubi ciy tai vién Pasteur TP. H5 Chi Minh, chimg duong la
paclitaxel.

Bang 3.12. Két qua thir doc tinh té bao cua cac chét thir nghiém
(d3 loai bo nhitng dan chat khdng c6 tac dung trén ca 4 dong té bao thir
nghiém (1Cso > 100 pM))

Ao 1o ICs0 (LM)
STT  Chatther —-p - RD MDA LLCPK1
2a >100 96,03 >100 >100

2d >100 27,29 43,05 >100
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e . 1Cs0 (M)

STT Chat thu HEPG2 RD MDA LLCPK1
3 3aa’ 80,67 70,19 >100 >100
4 3ab 99,17 77,02 86,94 >100
5. 3ac 79,9 66,5 91,94 >100
6. 3ad 48,9 37,67 37,8 80,41
7 3ae’ 94,23 95,75 >100 >100
8 3af’ >100 >100 54,73 >100
9. 3ah 59,00 44,59 45,15 >100

10. 3ai 78,51 77,36 94,31 >100
11. 3bb 82,05 37,89 89,19 >100
12. 3bb’ 43,14 30,96 75,29 >100
13. 3bc 35,04 20,67 58,5 >100
14. 3bc’ 84,64 56,16 >100
15. 3bd 47,9 22,2 90,67 >100
16. 3be’ 31,05 36,31 40,10 >100
17. 3bg >100 27,42 >100 >100
18. 3cd >100 83,14 >100 >100
19. 3cd’ >100 91,43 >100 >100
20. 3cf >100 92,68 >100 >100
21. 3db >100 38,15 >100 >100
22. 3dc’ >100 27,29 - 58,3
23. 3dd 21,7 50,0 18,66 97,56
24. 3dd’ 48,48 10,71 21,56 88,57
25. 3df >100 53,01 80,45 >100
26. Paclitaxel 10,62 5,74 7,52 2,21

3.4. Sw gan két ciia cac chat c tac dung sinh hoc tiém niing trén céc
Muc tiéu tac dgng trén mé hinh docking phéan ti

Pé giai thich co ché tac dong khang vi khuan MRSA & muc d6 phan tu,
thuc hién két qua docking in silico cua 18 dan chat thé hién hoat tinh khang
khuén tét trén vi khudn MRSA in vitro, giai thich su twong quan twong ddi
gitta MIC cac chét thir nghiém va ning luong gan két AGaock, phan tich méi
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lién quan cAu tric - tac dung (SAR) va méi lién quan dinh lwong céu trac -
tac dung (QSAR) cua cac dan chit c6 tac dung tét trén MRSA.
Bang 3.13. Két qua docking trén cac dich tac dong o vi khuan
Staphylococcus aureus

Din |\{||C in vitro AGgqock (kcal/mol)
chat tren MRSA  ADN To.IV  PBP2a R. 50S R.30S
(mM)  gyrase (allosteric)
2b 1,56 -6,4 -6,0 -5,3 -6,4 -5,8
2C 0,66 -6,9 -7,0 -5,5 -6,9 -6,1
2d 5,68 -5,5 -6,3 -5,2 -6,5 -59
3bf 1,88 -7,2 -7,5 -7,4 -7,4 -6,6
3ch 0,11 -7,6 -7,7 -7,1 -7,2 -6,7
3cc 0,80 -7,9 -8,0 -7,3 -7,4 -6,9
3cc’ 0,07 -8,5 -8,6 -8,3 -7,7 -7,3
3cd 0,11 -7,9 -8,0 -7,4 -7,5 -6,8
3cd’-1 0,08 -8,2 -7,7 -8,2 -8,0 -6,1
3cd’-2 0,08 -8,6 -7,7 -8,4 -7,8 -6,0
3db 0,24 -7,2 -7,3 -6,6 -7,1 -6,5
3dc 0,21 -7,5 -7,1 -6,6 -7,3 -7,0
3dc’ 0,07 -8,5 -8,7 -7,3 -7,9 -6,7
3dd 0,90 -7,6 -7,4 -7,2 -7,4 -6,6
3dd’ 0,02 -8,5 -8,3 7,1 -8,7 -6,5
3df 0,22 -7,3 -7,6 -7,0 -7,4 -7,0
3dg 0,29 -6,7 -6,8 -5,7 -7,2 -6,3
3dh’ 0,16 -8,7 -8,9 -71,4 -8,7 -7,6
oflo 950 89 -89
xacin
Ligand Moxi- Hop chat . . Tetra-
q%ng floxacin IDF1130 Cef_t;\r;)lm Rac?gzg) lid cyclin
két tinh -9,0 -8,8 ’ ’ -8,1

Két qua: 18 dan chat déu dock thanh céng vao cac muc tiéu ADN gyrase,
topoisomerase 1V, vi tri allosteric cua PBP2a, ribosom 50S, ribosom 30S véi
AGock AM VA €0 Sy twong quan tuong ddi gitra MIC ciia 18 chét nghién ctu
va nang luong gan két AGgock trén ADN gyrase va topoisomerase IV.
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Chuong 4. BAN LUAN
4.1. Tong hop. kiém tra dd tinh khiét va xac dinh ciu trdc cac
benzimidazol-2-thion
Céc dan xuat benzimidazol-2-thion duoc tong hop dé dang tir phuong
phap dun chay vai thioure hoic bang phuwong phap sir dung CS; véi cac dan
Xuat 1,2-diaminobenzen tuong ung.

Phan g thé alkyl wu tién trén S trude, sau d6 mdi vao N voi da sd trudng
hop, ¢ thé vi S ¢d tinh 4i nhan manh hon N nén phan ung uu tién thé vao S,
sau d6, con du méi thé dén N. Phan ang acyl thé wu tién vi tri N cho thé 1 lan,
N, N cho thé 2 lan: dung v&i cac chét tong hop duoc, khdng c6 ngoai lé.

Két qua kiém nghiém cho thiy céc chat tong hop duoc 6 cau tric ding
nhu dy doan ban dau.

4.3. Thir hoat tinh khang khuan, khang nim va déc té bao

4.3.1. Hoat tinh khang khuan, khang nim va lién quan cau tric, tac dung

So sanh giita 4 chit bezimidazol-2-thion 2a, 2b, 2¢ va 2d thi hoat tinh
khang khuén, khang nam ctia 2¢ (chtra nhom nitro) c6 vé tét nhat véi MIC
trén MRSA la 0,66 mM, MIC trén C. albicans la 0,33 mM. Tuy viéc thém
nhém thé vao san pham 2a cé tang hoat tinh khang khuan va khang nam
nhung khong dang ké, viéc thém nhém thé alkyl vao san pham 2b c6 ting kha
nang khang nam C. albicans. Viéc gin cac nhom thé 1am ting tac dung khang
nam, khang khuan trén 2c, dac biét luu ¥ v6i nhom thé ¢ chira nhém methyl
hozc fluor. San pham 2d cho tac dung khang khuan trén E. coli, MRSA,
Streptococcus faecalis va C. albican vai MIC cao (5,68 mM), khi gin thém
cac nhom thé vao san pham nay, MIC cac chét c6 nhom thé thay doi 16 rét,
trén MRSA vé6i MIC tir 0,02 dén 0,29 mM, trén Streptococcus faecalis v6i
MIC tir 0,04 dén 0,58 mM, MIC tir 0,16 dén 4,61 mM trén C. albican va 1
san pham thé acyl c6 tac dung tdt trén cac dong ndm soi thir nghiém.

4.3.2. Hoat tinh khang té bao va lién quan cau tric, tac dung

C6 15 chat wc ché dong té bao ung thu HEPG2 in vitro véi gié tri 1Csy cac
chét thir nghiém tir 27,7 UM (ICso ctia paclitaxel 1a 10,62 pM). C6 dén 24/49 chat
thir nghiém c6 tac dung trén dong té bao ung thu RD, gid tri ICso cac chat thir
nghiém tir 10,71 pM (ICsp ctia paclitaxel 1a 5,74 pM). Dong té bao ung the MDA
bi tic ché boi 15/49 chat thir nghiém, gid tri ICso cac chat thir nghiém tir 18,66
MM (ICx ctia paclitaxel 1a 7,52 pM).

C6 4 cht thir nghiém tic ché dong té bao thuong LLCPK 1 14 3ad, 3dc’, 3dd
va 3dd’ véi ICs tir 58,3 dén 97,56 uM, trong khi & néng d6 2,21 uM, chirng
duong paclitaxel d4 trc ché dong té bao nay.

4.4.Giai thich co ché tac dong khang vi khuAn MRSA ¢ mikc dd phan tir
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Mai lién quan céu trdc - tac dung (SAR) khang MRSA cua cac dan chat
dugc thé hién qua nhom thé -OCHs, -NO; cd thé nhan lién két hydro tir dich
tac dong, lam tang tac dung; cac nguyén tir N va S tao lién két hydro; vong
benzimidazol va nhém thé chira vong thom trén ca 2 vi tri lam giam MIC do
tao twong tac ky nudc (n-mt, m-anion, m-alkyl) véi dich tac dong va nhom thé -
CHea, -Cl trén vi tri ortho cua nhan thom lam tang tac dung khdng MRSA do
lam tang tinh than dau cua phan tir va dinh hudng khong gian. M6 hinh tuong
quan dinh luong cau tric - tac dung (QSAR) duoc danh gia 1a dat véi R? =
0,82 ; RMSE = 0,26; R? 00 = 0,60 va RMSE = 0,39.

Mot s6 dan chat ¢ tiém nang gan két tot trén 2 enzym muc tiéu ADN
gyrase va topoisomerase IV 1a 3ce’, hon hop 3ed’, 3dc’, 3dd’ va 3dh’; trén
ribosom 508, 2 din chét dang chi ¥ 1a 3dd’ va 3dh’ cho AGgock trong duong
radezolid; khéng c6 dan chit nao docking trén ribosom 30S cho két qua tét
hon tetracyclin; trén PBP2a, tai vi tri allosteric, 3c¢’ va 3ed’ cho AGgock tot
hon ca khéang sinh ceftarolin. Day c6 thé 1a co ché bd tro dé cac dan chat nay
tac dung tot hon trén MRSA va can nghién ctiu thém.

KET LUAN VA KIEN NGHI

KET LUAN

Tong hop hoa hoc: da tong hop dwoc 49 san pham, trong d6 ¢6 17 chat
méi (theo dit liéu tra trén SciFinder ngay 27/1/2022). Cac hop chat téng hop
duge déu duoc kiém nghiém dé dinh tinh, xac dinh ciu trac va do tinh khiét.

Hoat tinh khang khuan, khang nim va khéang té bao: 4 chét thir nghiém
khéang E. coli; c6 12 chat khang MRSA; 8 chat khang Strep. faecalis; 5 chat
khéng C. albicans; ¢ 4 chat khang T. menta-grophytes, T. rubrum va M.
gypseum; 15 chat thir nghiém khang té bao ung thu HEPG2; 24 chit khang té
bao ung thu RD; va 15 chit khang té bao ung thu MDA va 4 chat thir nghiém
{rc ché dong té bao thuong LLCPK1. B thuc hién khao sat cac co ché tac dong
& mirc do phan tir cac dan chét benzimidazol-2-thion khang vi khuan MRSA
va tim ra cac méi lién quan vé cau trdc — tac dung ciia chidng.

KIEN NGHI

Do khuon kh cua luan an dat muc tiéu 1a nghién ctru co ban nén dé tai
tam ngung & giai doan téng hop, khao sat va phét hién mot sé chat co tiém
ning khang khuan, khdng nim va khang té bao ung thu.

Néu co diéu kién, chung t6i mong mudn dé tai tiép tuc dugc phat trién
theo hudng khao sat cac co ché tac dong & mirc do phan tir & céc tac dung
khéng cac vi khuan (khac MRSA), c4c vi nim va té bao ung thu da c6 két qua
in vitro. Ngoai ra, nén khao sat thém mét sé tac dung sinh hoc khac cua khung
benzimidazol-2-thion, gop phan tao co sé cho viéc phat trién cac thudc méi
thudc nhém céu trdc nay.



10.

11.

DANH MUC CONG TRINH PA CONG BO CUA
TAC GIA LIEN QUAN PEN LUAN AN

. Ngb Duy Tay Ha, Ha Vin Huynh Anh, Truong D6 Quyén, Truong Phuong

(2018), “Tong hop va thir hoat tinh khang khuan, khang nam cua céc dan
chat imin-thioure”, Tap chi Duoc Hoc, 58 (503), tr. 38 — 42.

. Ha Ngo Duy Tuy, Tien Le Tho, Phuong Truong, “Synthesis and evaluation

of benzimidazole-2-thione’s acyl derivatives as potential antimicrobial
agents”, 2" International conference of Pharmacy and health sciences — 10
-12 September, Ipoh, Perak, Malaysia, pp. 44.

. Ngb Duy Tly Ha, Lé Duy Tién, Truong Phuong (2018), “Tong hop va thir

hoat tinh khang khuan, khang nam cua cac dan chat phenylpyridinylthioure”,
Tap chi Duoc Hoc, 58 (509), tr. 28 — 32, 87.

. Ngd Duy Ty Ha, Lé Tho Tién, Truong Phuong (2019), “Téng hop va thir

hoat tinh khang nam, khang khuin cua cac din xut acyl benzimidazol-2-
thion”, Tap chi Duoc Hoc, 59 (513) tr. 66 — 70.

. Ngd Duy Tay Ha, Nguyén B3 Minh Tién, Truong Phuong (2019) “Tong

hop va khao sét hoat tinh khang khuan, khang nim caa mét sé dan chat
alkyl-benzimidazol”, Tap chi Duoc Hoc, 59 (514), tr. 63 — 69.

. Ngé Duy Ty Ha, Tran Quang Phuong Nam, Truong Phuong, Nguyén Ngoc

Pan Thiy (2020), “Tong hop va khao sét hoat tinh khéng khuan, khang nm
ciia mot s6 dan chat 5-methylbenzimidazol-2-thion”, Tap chi Duoc Hoc, 60
(528), tr. 57-64.

. Ng6 Duy Tay Ha, Ngo Quang Truong, Truong Phuong, Bang Thi Loan

(2020), “Tong hop va khao sét hoat tinh khédng nam, khéng khuan ciia mot
s6 dan chat 5-nitrobenzimidazol-2-thion”, Tap chi Duoc Hoc, 60 (529), tr.
38-44.

. Tran Quang Phuong Nam, Ngb Duy Tty Ha, Truong Phuong, Nguyén Ngoc

ban Thuy (2020), “Téng hop va khao sat hoat tinh gay doc té bao caa mot
s6 dan chat 5-methylbenzimidazol-2-thion”, Tgp Chi Y Hoc TP.HCM, 24
(3), tr. 8-16.

. Ngé Duy Tay Ha, Ngo Quang Trudng, DB Thi Hong Tuoi, Nguyén L&

Thanh Tuyén, Truong Phuong (2020), “Tdng hop va khao sat hoat tinh gay
doc té bao cua mot sé dan chat 5-nitrobenzimidazol-2-thion”, Tap Chi'Y Hoc
TP.HCM, 24 (3), tr. 24-31.

Truong Phuong, Lé Thi Thuy Trang, Ngo Duy Tay Ha (2020) “Tong hop
va khao sat hoat tinh giy doc té bao cua mot sb dan chat 5-
methoxybenzimidazol-2-thion”, Tgp Chi Y Hoc TP.HCM, 24 (3), tr. 32-40.
Ng6 Duy Tuy Ha, Truong Phuong, Pang Hoang Minh, Lé Hoang Phuong
Linh, Truong D Quyén (2020), “Tong hop va khao sét hoat tinh gay doc té
bao cua mot s dan chat benzimidazol-2-thion”, Tap chi Duoc Hoc, 10 (6),
tr. 147 — 155.







