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and 

Taft’s steric effects on QSAR 



Quantitative Structure Activity Relationships

• Identification of new drug molecule to design

• QSAR – Quantify relationship between chemical structure of a drug and its biological

activity.

Characteristics of QSAR:

1) Mathematical relationship b/w Biological activity of molecular system & its Geometric

and chemical characteristics.

2) Synthesis, Time and tests

3) Billion molecules synthesised around one or more molecule reach clinical trails.

4) Discovery of new Chemical Entity (treatment of various diseases)

5) Biological activity = function ( Physiochemical Parameters)



Steps involved in QSAR ( bullet points to remember) :

Selection of biological active series ( to check biological activity)

Eg: Anticancer, Anti inflammatory

 calculation of various physiochemical parameters

 Found correlation b/w physiochemical properties & biological activity by QSAR

method.

 Getting Equations with constant values

 Design of compounds based upon QSAR equation

 Predicting the activity of designed compounds

 Synthesis of the compounds.



Physio chemical parameters 

1) Lipophilic parameters : partition co-efficient, Π- substitution constant 

2) Electronic parameters : Hammet constant, Dipole moment 

3) Steric parameters : Taft’s constent, Molar reactivity , verloop steric parameter

Physio chemical parameters (relevant to biological activity)

• solubility

• log P

• Protein binding

• Partition  co-efficient  



Partition  co-efficient  



Key Points
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Hydrophobicity Hydrophobic compounds have high P value and 

Hydrophilic compounds have low P value 

Hydrophobicity constant (Π)-

Positive value- hydrophobic; negative value- hydrophilic

Electronic effects Hammett substitution constant (σ)

Aromatic compounds- electron withdrawing groups- positive 

Aromatic compounds- electron donating groups- negative 

Both resonance and inductive effect is considered

Cannot be measured for ortho substituents

Steric factors Taft’s steric factor (Es) 

Molar refractivity 

Verloop steric parameter



Electronic Parameters

• Electronic effects of various substituents will clearly have an effect on a drug's

ionization or polarity

• Effect on how easily a drug can pass through cell membranes or how strongly it can bind to a

receptor

• Measure used is known as the Hammett substitution constant which is given the symbol σ

• Measure of the electron withdrawing or electron donating ability of a substituent and has

been determined by measuring the dissociation of a series of substituted benzoic acids

compared to the dissociation of benzoic acid itself











































• For a drug to interact with an enzyme or a receptor, it has to approach, then bind to a

binding site

• Bulk, size, and shape of the drug have an influence on this process

• Bulky substituent may act like a shield and hinder the ideal interaction between drug 

and receptor

• Alternatively, a bulky substituent may help to orientate a drug properly for maximum

receptor binding and increase activity

• Quantifying steric properties is more difficult than quantifying hydrophobic

or electronic properties

Taft’s Steric factors



• Highly unlikely that a drug's biological activity will be affected by steric factors 

alone

• Attempts have been made to quantify the steric features of substituents by

using Taft's steric factor

• Number of substituents which can be studied by this method is restricted

• Can be calculated similar to Electronic effects
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