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hyperphosphorylation  as a histopathological hallmark of 
Alzheimer’s disease (AD)
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OBJECTIVE



Despite scarce studies with substitutions of flavonoids at the 8 
Carbon position, have shown to be great inhibitors of AD targets

3

6

Los flavonoides con sustitución en C8 han tenido actividad 
inhibitoria en targets para el tratamiento de la EA

O CH3

OOH

OH

N

OH

CH3

O

OOH

OH

N

OH

CH3

Cl

Rohitukina Flavopiridol

O

OO

O

CH3 CH3

OH

CH3

CH3

O

OOH

OH

CH3 CH3

OH

OH

OH

OH

trans-tephrostachin Nuevos derivados

Flavopiridol: the first cyclin-dependent 
kinase inhibitor in human clinical trials. 
Adrian M. Senderowicz
Investigational New Drugs 17: 313–320, 1999.

Molecular interaction of human 
acetylcholinesterase with
trans-tephrostachin and derivatives     
for Alzheimer's disease.
Arjun Pitchai
Heliyon 6 (2020)
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New derivates 



Online platforms and 
freely available software 
were used for screening.
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613 bioisosteres were designed 
using the platform 
SwissBioisostere and MarvinSketch

DESIGN

SCREENING
Was performed based on kinase 
activity criteria. toxicity, Lipinski-
Veber rules and pharmacokinetics 

the 22 best bioisosteres 
were optimized

OPTIMIZATION

Preparation of GSK3ß and 
and CDK5/p25

PRE-DOCKING

DOCKING

3 times per ligand

The best structures 
and their interactions

ANALYSIS
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(Quercetin)
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threshold = 0.44 

All 22 compounds overcome the probability of inhibition of 
Quercetin kinases as well as ApoA1 expression of Flavopiridol. 



None of the 22 molecules show any toxicity effects nor break 
more than 2 Lipinski's Rules..
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The 22 compounds have better affinity energy than the reference 
compounds for both proteins.
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Protein

Quercetina -9.77 -10.61 QT98 -10.37 -9.58
Roscovitina -8.50 -9.04 QT99 -12.03 -13.26
Flavopiridol -8.89 -10.96 QT107 -11.33 -13.14

QT1 -10.35 -11.72 QT108 -11.63 -12.31
QT12 -11.96 -12.84 QT111 -12.93 -13.04
QT50 -12.91 -12.91 QT112 -12.00 -13.33
QT52 -11.52 -12.86 QT115 -12.76 -13.79
QT53 -11.38 -13.42 QT118 -10.87 -12.35
QT61 -12.09 -12.21 QT121 -10.44 -13.40
QT89 -11.27 -12.47 QT127 -11.81 -12.13
QT91 -10.91 -12.66 QT146 -10.10 -11.06
QT94 -12.41 -13.94 QT204 -11.82 -12.93

QT205 -11.60 -13.03
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QT115 interacts with important residues of GSK3β (Val 135, Asp 133)
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QT115-GSK3B



QT115 interacts with important residues of GSK3β (Val 135, Asp 133) 
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QT94-CDK5/P25



Further studies are needed to confirm our work 
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The 22 C8-substituted quercetin derivatives produced by screening were 
shown to be likely dual inhibitors of GSK3𝜷 and CDK5/p25 for the treatment of 
Alzheimer's disease 

Compounds QT94 and QT115 showed the best affinity energies towards 
GSK3𝜷 (-12.41Kcal/mol, -12.76Kcal/mol) and CDK5/p25 (-13.94Kcal/mol, 
-13.79Kcal/mol), respectively, as compared to quercetin, roscovitine and 
flavopiridol.

- Making a QSAR model 

- Molecular dynamics studies 

- Synthesis, encapsulation and in vitro biological assays (multidisciplinary)



Special Thanks to the team and the organizing committee 
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