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Introduction

• imidazole derivatives have a wide range of 

biological and pharmacological effects 

• novel arylamide derivatives of imidazole

were evaluated for their inhibitory activity 

against acetylcholinesterase (AChE), and

butyrylcholinesterase (BuChE) 

• frontier orbital energies highest occupied 

molecular orbital (HOMO), the lowest 

unoccupied molecular orbital (LUMO), 

were calculated for studied molecules in

order to correlate with their inhibitory

activity

Methods Results

In vitro AChE and BuChE inhibition assay AChE and BuChE inhibition The frontier molecular orbitals study 

• The inhibitory activities of cholinesterases 

were evaluated using the Ellman 

colorimetric method 

• Percent inhibition was calculated using 

blank-corrected reaction rates according:

inhibition % = 100 ×
𝑣𝑖

𝑣0

where vi and v0 represent inhibitor-treated and

control reaction rates.

•  3D structures of 10 molecules were 

optimized applying HyperChem 8.0 using 

the molecular mechanics force field (MM+)

and semiempirical PM3 method

•  HOMO and LUMO energies were

calculatedby HyperChem 8.0: 

GAP = ELUMO – EHOMO

• Hardness (/eV) was calculated according 

the equation:  = (ELUMO – EHOMO)/2

Table 2. Results of the frontier molecular 

orbitals study (HOMO, LUMO, GAP, and 

hardness (υ/eV); dipole moment (μ/Debye).

Table 3. Correlation coefficients between the 

quantum properties and the BuChE inhibitory 

effect.

Conclusion

• synthesized arylamide imidazole 

derivatives exhibited considerably 

stronger inhibitory activity toward BuChE 

than AChE, indicating their selectivity for 

BuChE inhibition. 

• derivative 1a clearly emerged as the lead 

compound, exhibiting the highest BuChE 

inhibitory activity 

• binding to the enzyme is achieved 

primarily with LUMO orbitals of inhibitor

Funding

The design approach of novel prepared 

arylamide imidazole derivatives 1a–1e 

and 2a–2e Arylamide imidazole derivatives 

1a–1e and 2a–2e

Table 1. Results of AChE and BuChE 

inhibition assay

• compound 2c shown the highest activity 

against AChE

• compound 1a exhibited stronginhibitory 

activity against BuChE

• HOMO and LUMO have shown 

significant correlation with the BuChE 

inhibitory effect

• Enhanced positive values of these 

energies imply better inhibition of the 

molecule. The HOMO and LUMO 

orbitals present an electron-rich area and 

electron deficiency area 

Figure 1. Frontier molecular orbitals HOMO (a) and LUMO (b) diagrams for the compound 1a.
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• HOMO orbitals represent regions of high 

valence-electron density

• indicating structural moiety with a 

tendency to donate electrons

• localised on the phenyl ring, nitrogen and 

oxygen atoms from the amide group

• LUMO orbitals represent regions of 

electron deficiency

• indicating a molecule's capacity to 

accept electrons.

• extend throughout the whole molecule 

• localisation of positive charge of LUMO 

orbital of most active inhibitors provides 

important information for the design of 

active molecules
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