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➢ cross-aldol reaction 

Step 1): Aldol addition

Step 2): Dehydration via E2 elimination

Reaction with 2nd eq. of benzaldehyde

Claisen-Schmidt condensation

β-hydroxy ketone

Conjugated enone

Symmetrical MAC



Experimental procedure



Characterization

Measuring and comparing the MP to 

their literature values

Recording FTIR spectra with KBr pellet 

method and ATR technique (range: 

4000-650 cm-1)

Recording UV/Vis spectra in pure

acetonitrile (range: 200-800 nm)

Mel-Temp II

Perkin Elmer 2000 FT-IR 

spectrophotometer

Golden gate 

saphire/diamond system

Varian Cary 50 Scan UV-

Vis spectrophotometer
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2.

1. FTIR spectrum of (2E,6E)-2,6-bis(2-

bromobenzylidene)cyclohexanone prec. 5:2 

CH3OH/CH₂Cl₂ (KBr)

2. ATR-FTIR spectrum of (2E,6E)-2,6-bis(2-

bromobenzylidene)cyclohexanone prec. 5:2 CH3OH/CH₂Cl₂

Spectroscopic analysis:



How can I predict the 

anti-breast cancer activity 

of my novel compounds?

QSAR (Quantitative structure-activity relationship)

Molecular descriptors

O

RR

Original 

scientific paper

36 molecules

Train set-29

Test set-7

pIC50 values against 

MDA-MB-231 breast 

cancer cells

Construction of statistical 

models (MLR and PLS)

Internal and external 

validation 



2D-QSAR model

ChemDes and HyperChem

SPSS statistical software 

pIC50=-1.63*MATS3s+0.83*TDB10u+0.1*RDF60p-

2.88*SCH6+2.32*BIC4+0.1*nHBint6-0.188*CrippenLogP-4.04

Multi linear regression equation

Parameter N R2 SE P F R2pred

Value 36 0.78 0.266 <0.001 10.336 0.783

▪ pIC50-dependent variable

▪ descriptors-independent variable

▪ α (numbers)- regression coefficients

Validation parameters:



3D-QSAR model

Comparative molecular field analysis 

(CoMFA) method

Open3DQSAR program 

Alignment of the molecules 

Calculation of electrostatic and steric energies ( descriptors)  

Partial least square regression  

CoMFA color contour maps  



Parameter N R2 SE R2pred

Value 36 0.96 0.097 0.91

Validation parameters:



The predicted activities of the synthesized MACs

≥ pIC50 = 4.577 

μmol/L   

Number of 
carbon atoms in 
the central core

Presence of a 
heterocyclic structure 

moiety 

Electron 
acceptors in the 
ortho positions 

pIC50 

value

Analogue Predicted pIC50 values 
(µmol/L)

(3Е, 5Е)-3,5-bis(2-fluorobenzylidene)-4-piperidone 5.46

(3Е, 5Е)-3,5-bis(2-bromobenzylidene)-4-piperidone 5.19

(2Е, 6Е)-2,6-bis(2-fluorobenzylidene)cyclohexanone 5.15

(2Е, 6Е)-2,6-bis(2-bromobenzylidene)cyclohexanone 5.14

(3Е, 5Е)-3,5-bis(2-trifluoromethylbenzylidene)-4-piperidone 5.13

(2E,5E)-2,5-Bis(2-furylmethylene)cyclopentanone 5.07

(2Е, 6Е)-2,6-bis(4-dimethylaminobenzylidene)cyclohexanone 4.54

(2Е, 6Е)-2,6-bis(2-fluorobenzylidene)cyclopentanone 4.36

(2Е, 6Е)-2,6-bis(2-bromobenzylidene)cyclopentanone 4.29 



Thank you for your attention!!


