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METHOD

Docking studies elucidated a binding mode involving anchoring in the catalytic site and π–π interactions in the peripheral site. In
vitro testing identified two potent dual inhibitors, P8 (IC₅₀ = 11.5 µM for BuChE) and P14 (IC₅₀ = 15.3 µM for BuChE), which
outperformed donepezil for BuChE inhibition. The series exhibited a selective profile favoring BuChE. Structure-activity relationship
(SAR) confirmed terminal group planarity as critical for potency. All compounds exhibited favorable drug-like properties.

The study successfully identifies P8 and P14 as 
promising, drug-like lead compounds with a superior 
BuChE-inhibitory profile, making them viable 
scaffolds for developing next-generation AD 
therapeutics. The work validates the combined 
computational and experimental framework for 
rational inhibitor design
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Sr. # COMPOUND Acetylcholinesterase 

Inhibition Activity IC50 (M) 

± SEMb

Butrylcholinesterase 

Inhibition Activity IC50 

value(uM)±SEMb

Similarity index (SI)a

(AChE/BuChE)

Preference

1 Lead 32.1 ± 0.56 29.5 ± 0.76 1.088 AChE/BuCh

E

2 P 1 42.9 ± 0.39 17.5 ± 0.67 2.451 BuChE

3 P 8 29.3 ± 0.56 11.5 ± 0.62 2.547 BuChE

4 P 10 45.4 ± 0.11 30.24 ± 0.14 1.501 BuChE

5 P 12 29.5 ± 0.09 21.5 ± 0.16 1.372 BuChE

6 P 14 26.3 ± 0.11 15.3 ± 0.26 1.718 BuChE

7 P18 54.8 ± 0.22 45.2 ± 0.36 1.21 BuChE

8 P19 61.5 ± 0.51 59.2 ± 0.61 1.038 BuChE(wea

k)

9 Eserine 5.2  ± 0.18 7.8 ± 0.28 0.667 AChE

10 Donepezil 12.83  ± 0.44 18.66 ± 0.66 0.687 AChE

3-In-silico studies
Molecular modelling of, P8 and p14
against human recombinant
acetylcholinesterase (PDB ID: 4EY7),
and human recombinant
butrylcholinesterase (PDB ID: 4BDS),
were carried out to evaluate the
ligand-protein interaction using
molecular operating environment
(MOE 2014) software.

2-In-vitro studies
Ellman’s method is use for acetylcholinesterase and butrylcholinesterase inhibitory activity

1-Synthesis
Synthesis of (3S,4R)4-flouromethyl-piperidinemethanol Derivatives and characterization 
through spectral analysis.  
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Acetylcholinesterase inhibition
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Alzheimer's disease (AD) necessitates novel therapeutics. This study aimed to design and develop new heterocyclic
cholinesterase inhibitors using a rational, integrated computational and experimental approach, with a focus on achieving
potency and selectivity, particularly for butrylcholinesterase (BuChE).

Study is divided into three phases.


