
SUPPORTING INFORMATION 

SYNTHESIS AND AChE INHIBITORY ACTIVITY 

OF NEW BENZIMIDAZOLE DERIVATIVES 
Ulviye ACAR ÇEVİK1,2, Begüm Nurpelin SAĞLIK 1,2, Serkan LEVENT 1,2, Derya OSMANİYE 1,2, Betül KAYA 

ÇAVUŞOĞLU 1, Yusuf ÖZKAY* 1,2, Zafer Asım KAPLANCIKLI 1 
1 Department of Pharmaceutical Chemistry, Faculty of Pharmacy, Anadolu Universty, Eskişehir, Turkey 
2 Doping and Narcotic Compounds Analysis Laboratory, Faculty of Pharmacy, Anadolu Universty, Eskişehir, 

Turkey 

* Correspondence: yozkay@anadolu.edu.tr; Tel.: +90-222-335-0580/3603 

Academic Editor: name 

Received: date; Accepted: date; Published: date 

 
 
 
 
 
* Corresponding author. 

E-mail address:  

Tel: +90-222-3350580/  Fax: +90-222-3350750. 

Address: Anadolu University, Faculty of Pharmacy, Department of Pharmaceutical Chemistry, 

26470, Eskişehir, Turkey. 

 

 

 

 

 

 

 

 

 

 

 



2-(4-(4-Methyl-5-(2-(4-cyanophenyl)-2-oxo-ethylthio)-4H-1,2,4-triazol-3yl)-phenyl)-5(6)-chloro-1H- 

benzoimidazole (3a) 

 

 

 



 

 



 

 



2-(4-(4-Methyl-5-(2-(4-bromophenyl)-2-oxo-ethylthio)-4H-1,2,4-triazol-3yl)-phenyl)-5(6)-chloro-1H- 

benzimidazole (3b) 

 



 



 
 



2-(4-(4-Methyl-5-(2-(4-methylphenyl)-2-oxo-ethylthio)-4H-1,2,4-triazol-3yl)-phenyl)-5(6)-chloro-1H- 

benzimidazole (3c) 

 



 



 
 



2-(4-(4-Methyl-5-(2-(3,4-dihydroxyphenyl)-2-oxo-ethylthio)-4H-1,2,4-triazol-3yl)-phenyl)-5(6)-

chloro-1H- benzimidazole (3d) 

 



 



 
 



2-(4-(4-Ethyl-5-(2-(4-cyanophenyl)-2-oxo-ethylthio)-4H-1,2,4-triazol-3yl)-phenyl)-5(6)-chloro-1H- 

benzoimidazole (3e) 

 



 



 

 
 



2-(4-(4-Ethyl-5-(2-(4-bromophenyl)-2-oxo-ethylthio)-4H-1,2,4-triazol-3yl)-phenyl)-5(6)-chloro-1H- 

benzimidazole (3f) 

 



 



 
 

 



2-(4-(4-Ethyl-5-(2-(4-methylphenyl)-2-oxo-ethylthio)-4H-1,2,4-triazol-3yl)-phenyl)-5(6)-chloro-1H- 

benzimidazole (3g) 

 



 



 
 
 



2-(4-(4-Ethyl-5-(2-(3,4-dihydroxyphenyl)-2-oxo-ethylthio)-4H-1,2,4-triazol-3yl)-phenyl)-5(6)-chloro-

1H- benzimidazole (3h) 

 



 



 
 



2-(4-(4-Methyl-5-(2-(4-cyanophenyl)-2-oxo-ethylthio)-4H-1,2,4-triazol-3yl)-phenyl)-5(6)-fluoro-1H- 

benzoimidazole (3i) 

 



 



 
 
 



2-(4-(4-Methyl-5-(2-(4-bromophenyl)-2-oxo-ethylthio)-4H-1,2,4-triazol-3yl)-phenyl)-5(6)-fluoro-1H- 

benzimidazole (3j) 

 



 



 
 



2-(4-(4-Methyl-5-(2-(4-methylphenyl)-2-oxo-ethylthio)-4H-1,2,4-triazol-3yl)-phenyl)-5(6)-fluoro-1H- 

benzimidazole (3k) 

 



 



 
 



2-(4-(4-Methyl-5-(2-(3,4-dihydroxyphenyl)-2-oxo-ethylthio)-4H-1,2,4-triazol-3yl)-phenyl)-5(6)-

fluoro-1H- benzimidazole (3l) 

 



 



 
 



2-(4-(4-Ethyl-5-(2-(4-cyanophenyl)-2-oxo-ethylthio)-4H-1,2,4-triazol-3yl)-phenyl)-5(6)-fluoro-1H- 

benzoimidazole (3m) 

 



 



 
 
 



2-(4-(4-Ethyl-5-(2-(4-bromophenyl)-2-oxo-ethylthio)-4H-1,2,4-triazol-3yl)-phenyl)-5(6)-fluoro-1H- 

benzimidazole (3n) 

 



 



 
 
 



2-(4-(4-Ethyl-5-(2-(4-methylphenyl)-2-oxo-ethylthio)-4H-1,2,4-triazol-3yl)-phenyl)-5(6)-fluoro-1H- 

benzimidazole (3o) 

 



 

 

 



 

 



 

2-(4-(4-Ethyl-5-(2-(3,4-dihydroxyphenyl)-2-oxo-ethylthio)-4H-1,2,4-triazol-3yl)-phenyl)-5(6)-fluoro-

1H- benzimidazole (3p) 

 



 

 



 
 
 
 
 
 



Structure of the synthesized compounds were elucidated by IR, 1H NMR, 13C NMR and HRMS analysis. 

In 1H-NMR spectra, protons belonging to methylene bridge were recorded between 4.80 ppm and 2.64 

ppm. Methyl protons in the methyl substituted derivatives (5a-5d and 5i-5l) had singlet peak at 3.71 

ppm or 3.72 ppm. Ethyl protons in the ethyl substituted derivatives (5e-5h and 5m-5p) were observed 

as triplet and quartet peaks at 1.26 ppm- 1.28 ppm and 4.10 ppm- 4.12 ppm, respectively. Protons of 

aromatic rings were recorded between 6.81 ppm and 8.34 ppm and benzimidazole NH had singlet peak 

over 13.20 ppm. In 13C-NMR, aliphatic carbons recorded between 15 ppm and 49 ppm and aromatic 

carbons gave peak from 97 ppm to 163 ppm. Carbonyl carbon were recorded around 190 ppm.  Carbon-

fluorine splitting in the fluorinated compounds were observed as expected. In high resolution mass 

spectrum, all masses were found as expected with maximum 5 ppm difference. In the mass spectrum, 

all masses were matched with the expected M+H values 

  



 
Figure S1. Two-dimensional interaction mode of donepezil in the enzyme active site of AChE. 

 
Figure S2. Two-dimensional interaction mode of compound 5l in the enzyme active site of AChE. 



 
Figure S3. The interacting mode of compound 5l in the active region of AChE. The inhibitor, colored 

with pink, and the important residues, colored with white, in the active site of the enzyme are presented 

by tube model. 

 
Figure S4. Two-dimensional interaction mode of compound 5p in the enzyme active site of AChE. 



 
Figure S5. The interacting mode of compound 5p in the active region of AChE. The inhibitor, colored 

with orange, and the important residues, colored with white, in the active site of the enzyme are 

presented by tube model. 

 
Figure S6. The interacting mode of compound 5h in the active region of BChE. The inhibitor, colored 

with green, and the important residues, colored with turquoise, in the active site of the enzyme are 

presented by tube model. 

 


