
Synthesis of benzimidazole based 1,3,4-oxadiazole-1,2,3-triazole conjugates as glycogen synthase kinase-3β inhibitors with 

antidepressant activity in in vivo models.

Mushtaq A Tantraya, Imran Khana, Hinna Hamida*, Mohammad Sarwar Alama, Abhijeet Dhulapb, Abul Kalamc

aDepartment of Chemistry, Faculty of Science, Jamia Hamdard (Hamdard University), New Delhi 110062, India.
bCSIR - Unit for Research and Development of Information Products (URDIP), Pune 411038, India
cDepartment of Pharmacology, Faculty of Pharmacy, Jamia Hamdard (Hamdard University), New Delhi 110062, India.

Correspondence to Dr. Hinna Hamid, Jamia Hamdard (Hamdard University) Hamdard Nagar, New Delhi 110 062, Email ID. 

hhamid@jamiahamdard.ac.in.  Phone: +91 11 26059688(5559).

Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2016

mailto:hhamid@jamiahamdard.ac.in


Dose-response curves of compounds 7q, 7b, 7e and 7n for GSK-3β assays.
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Results are presented as the percentage of GSK-3β inhibition in the presence of the tested compounds. Data are the mean ± SEM of n 
= 2.



Spectral characterization of representative compounds:

1-((5-((1-(2-fluorophenyl)-1H-1,2,3-triazol-4-yl)methylthio)-1,3,4-oxadiazol-2-yl)methyl)-2-(trifluoromethyl)-1H-benzo[d]imidazole 

(7b)
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1-((5-((1-(3-chlorophenyl)-1H-1,2,3-triazol-4-yl)methylthio)-1,3,4-oxadiazol-2-yl)methyl)-2-(trifluoromethyl)-1H-benzo[d]imidazole 

(7d)
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Proton NMR – 7d
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Carbon-13 NMR – 7d
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Carbon-13 NMR – 7d (Expanded)
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1-((5-((1-(2-bromophenyl)-1H-1,2,3-triazol-4-yl)methylthio)-1,3,4-oxadiazol-2-yl)methyl)-2-(trifluoromethyl)-1H-benzo[d]imidazole 

(7f)
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1-((5-((1-(2-methoxyphenyl)-1H-1,2,3-triazol-4-yl)methylthio)-1,3,4-oxadiazol-2-yl)methyl)-2-(trifluoromethyl)-1H-benzo[d]imidazole 

(7k)
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ESI-MS – 7k
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1-((5-((1-(4-fluorophenyl)-1H-1,2,3-triazol-4-yl)methylthio)-1,3,4-oxadiazol-2-yl)methyl)-2-(trifluoromethyl)-1H-benzo[d]imidazole 

(7a)
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1-((5-((1-(2-chlorophenyl)-1H-1,2,3-triazol-4-yl)methylthio)-1,3,4-oxadiazol-2-yl)methyl)-2-(trifluoromethyl)-1H-benzo[d]imidazole 

(7c)
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1-((5-((1-phenyl-1H-1,2,3-triazol-4-yl)methylthio)-1,3,4-oxadiazol-2-yl)methyl)-2-(trifluoromethyl)-1H-benzo[d]imidazole (7e)
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7e



1-((5-((1-(2-chloropyridin-3-yl)-1H-1,2,3-triazol-4-yl)methylthio)-1,3,4-oxadiazol-2-yl)methyl)-2-(trifluoromethyl)-1H-

benzo[d]imidazole (7g)
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1-((5-((1-(4-methoxyphenyl)-1H-1,2,3-triazol-4-yl)methylthio)-1,3,4-oxadiazol-2-yl)methyl)-2-(trifluoromethyl)-1H-benzo[d]imidazole 

(7h)
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Sample code;-7h; m/z=487

Event#: 1 Q1 Scan(E+)   Ret. Time : [0.327->0.336]-[0.150<->0.433]   Scan# : [75->77]-[35<->99] 
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1-((5-((1-(3,4-dichlorophenyl)-1H-1,2,3-triazol-4-yl)methylthio)-1,3,4-oxadiazol-2-yl)methyl)-2-(trifluoromethyl)-1H-

benzo[d]imidazole (7i)
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Event#: 1 Q1 Scan(E+)   Ret. Time : [0.874->0.883]-[0.627<->0.919]   Scan# : [199->201]-[143<->209]
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1-((5-((1-(2,4-dichlorophenyl)-1H-1,2,3-triazol-4-yl)methylthio)-1,3,4-oxadiazol-2-yl)methyl)-2-(trifluoromethyl)-1H-

benzo[d]imidazole (7j)
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1-((5-((1-(4-tert-butylphenyl)-1H-1,2,3-triazol-4-yl)methylthio)-1,3,4-oxadiazol-2-yl)methyl)-2-(trifluoromethyl)-1H-

benzo[d]imidazole (7l)
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Event#: 1 Q1 Scan(E+)   Ret. Time : [0.327->0.336]-[0.150<->0.433]   Scan# : [75->77]-[35<->99] 
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1-((5-((1-o-tolyl-1H-1,2,3-triazol-4-yl)methylthio)-1,3,4-oxadiazol-2-yl)methyl)-2-(trifluoromethyl)-1H-benzo[d]imidazole (7m)
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1-((5-((1-(4-ethylphenyl)-1H-1,2,3-triazol-4-yl)methylthio)-1,3,4-oxadiazol-2-yl)methyl)-2-(trifluoromethyl)-1H-benzo[d]imidazole 

(7n)
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1-((5-((1-(4-chlorophenyl)-1H-1,2,3-triazol-4-yl)methylthio)-1,3,4-oxadiazol-2-yl)methyl)-2-(trifluoromethyl)-1H-benzo[d]imidazole 
(7o)
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1-((5-((1-(3,4-dimethylphenyl)-1H-1,2,3-triazol-4-yl)methylthio)-1,3,4-oxadiazol-2-yl)methyl)-2-(trifluoromethyl)-1H-
benzo[d]imidazole (7p)
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Event#: 1 Q1 Scan(E+)   Ret. Time : [0.680->0.689]-[0.486<->0.724]   Scan# : [155->157]-[111<->165] 
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1-((5-((1-(pyridin-3-yl)-1H-1,2,3-triazol-4-yl)methylthio)-1,3,4-oxadiazol-2-yl)methyl)-2-(trifluoromethyl)-1H-benzo[d]imidazole (7q)
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1-((5-((1-(3-nitrophenyl)-1H-1,2,3-triazol-4-yl)methylthio)-1,3,4-oxadiazol-2-yl)methyl)-2-(trifluoromethyl)-1H-benzo[d]imidazole 

(7r)
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1-((5-((1-(3-(trifluoromethyl)phenyl)-1H-1,2,3-triazol-4-yl)methylthio)-1,3,4-oxadiazol-2-yl)methyl)-2-(trifluoromethyl)-1H-

benzo[d]imidazole (7s)
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4-(4-((5-((2-(trifluoromethyl)-1H-benzo[d]imidazol-1-yl)methyl)-1,3,4-oxadiazol-2-ylthio)methyl)-1H-1,2,3-triazol-1-yl)benzonitrile 
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