
The Seven Pillars of Organic 
Chemistry 

Dr. SalimM. Diab

Professor of Chemistry

University of St. Francis

ACCA Scholarship of Pedagogy Symposium 

October 18, 2008

Lewis University



Abstract
For many years, Organic Chemistry was taught as 
a body of chemical reactions with little or no 
conceptual connectivity. Professors and students 
alike struggle to make some sense out of literally 
tens of thousands of organic compounds within 
traditional classroom lectures. 

This presentation will focus on the conceptual 
framework called "the seven pillars of organic 
chemistry". I have used this approach for many 
years which led to a greater student 
comprehension and enjoyment of the subject 
matter. 



Abstract ςCont.
The approach is not intended to cover all the 
concepts needed for a second-year organic 
chemistry but rather to promote a teaching 
methodology that appeals to students and 
appears to be in harmony with many ideas 
concerning the teaching of organic chemistry. 
Hence, these seven pillars should serve as a 
vehicle for answering the most nagging 
questions in the synthesis and mechanisms of 
many organic reactions.



Seven Pillars

Electronegativity

Polar Covalent Bonding

StericEffects

Inductive Effects

Resonance

Aromaticity

Stereochemistry



Alchemy and  Astrology 

Sun (Color)

Moon (Color)

Mercury (Liquid)

Venus (Beauty)

Mars (War & Weapon) 

Jupiter (Ruler of Gods)

Saturn (Conformity)



Pedagogy of Organic Chemistry

What and Where:

Associative Learning - Heavily Dependent on 
wƻǘŜ aŜƳƻǊȅΧwŜǎǳƭǘƛƴƎ ƛƴ [ƛƴŜŀǊ ¢ƘƛƴƪƛƴƎ

ό9ŀǎȅ ǘƻ ƭŜŀǊƴΧΦǎƘƻǊǘ ƭƛǾŜŘύ 

How and Why:

Conceptual Learning ςHeavily Dependent on 
¦ƴŘŜǊǎǘŀƴŘƛƴƎΧwŜǎǳƭǘƛƴƎ ƛƴ /ǊƛǘƛŎŀƭ ¢ƘƛƴƪƛƴƎ

(Difficulty to ƭŜŀǊƴΧƭƻƴƎ ƭƛǾŜŘύ    



1. Electronegativity

The tendency of an atom in a 
covalent bond to attract electron 

density to itself 



Acidity
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2. Polar Covalent Bonding

Generally, a bond between atoms of 
different electronegativity



SN2 Chemistry

H-Bonding in DNA
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3. Steric Effects

The usual tendency of atoms or 
groups of atoms to repel one another 

and to occupy space



Reaction Rate SN2 Chemistry
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4. Inductive Effects

Donation or withdrawal of electron  
density through sigma bond



aŀǊƪƻǾƴƛYƻǾΩǎRule

Ring Activation and Deactivation

Toward Electrophiles
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Biosynthesis of Lanosterol

A series of CarbocationRearrangement

Lanosterolsynthaseis an enzyme which converts 
2,3-oxidosqualene to a protosterolcationand 

finally to lanosterol.



5. Resonance 

Electron delocalization involving pi 
and unshared electrons



Radical Intermediate in AllylicBromination

Planarity of Peptide Bond
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6. Aromaticity

The unique stability of p orbitalsin 
certain cyclic systems



Reactivity of Alkenes and Arenes

Addition VS. Substitution
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Delocalization of Electrons and Basicityof 
Amino Acids Side Chains
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Tryptophan pH = 7
Lone pair are delocalized in the
aromatic system - needed to form 
conjugated, aromatic system

Lysine pH = 10.53
Lone pair are not delocalized. Hence
they are available to be donated... 
Lewis Base 



7. Stereochemistry

spatial arrangements of atoms in 
molecules and the effects of these 
arrangements on the chemical and 
physical properties of substances.



Most natural organic products, the essential 

products of life, are asymmetric ... This 

established perhaps the only well marked line 

of demarcation that can at present be drawn 

between the chemistry of dead matter and the 

chemistry of living matter.

Louis Pasteur, circa. 1848



CHIRAL CARBON: A carbon atom 
which has 4 different ligands attached 

and is thereby asymmetric .

Result is:
nonsuperimposable mirror 

images
rotate polarized light
Optically Active


