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COURSE OUTLINE
• Isomerism
• Electronic & steric effects
• Introduction to reaction mechanisms
• Alkanes
• Alkenes
• Alkadienes
• Alkynes
• Aromatic hydrocarbons
• Alkyl halides
• Alcohols & phenols
• Aldehydes & ketones
• Carboxylic acids
• Amines & diazoniums
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Chapter 1: ISOMERISM
Isomers: Compounds with the same molecular formula 

but different structural formulas

Constitutional isomers

Conformational isomers

Optical isomers /Enantiomers &
DiastereoisomersGeometric isomers

Configurational isomers

Stereoisomers

Isomers
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CONSTITUTIONAL ISOMERS
Different compounds that have the same molecular 

formula – but differ in their connectivity
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STEREOISOMERS
Isomers that differ in the way their atoms

are arranged in space

Conformational isomers Configurational isomers
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CONFORMATIONAL ISOMERS

• Different shapes of the same molecule resulting 
from rotation around a single C-C bond

• Conformational isomers are not different 
compounds
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Conformations of butane
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Conformations of cyclohexane
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GEOMETRIC ISOMERS

There is no rotation around the C=C bond
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The E,Z system of nomenclature
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Cahn-Ingold-Prelog priority rules

Rule 1

Rule 2

CuuDuongThanCong.com https://fb.com/tailieudientucntt

http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt


19

Rule 3

Rule 4
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A chiral opbject

OPTICAL ISOMERS

Nonsuperimposable
mirror image 

An achiral object 
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Optical isomers are configurational isomers 
which are able to rotate plane-polarized light 

clockwise or anticlockwise

OPTICAL ISOMERS

plane-polarized light
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Optically active 

Optically inactive 
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An asymmetric carbon is a carbon atom that is 
bonded to 4 different groups

Asymmetric carbon

Optically active 
(chiral) 
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Isomers with one asymmetric carbon

Nonsuperimposable mirror-image molecules are 
called enantiomers
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Drawing enantiomers
Using perspective formulas:

• 2 bonds in the paper plane
• 1 bond as a solid wedge
• 1 bond as a hatched wedge

Convention
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Drawing enantiomers

Using Fisher Projection formulas:

Convention

• Carbon chain is drawn along the 
vertical line

• Vertical lines: bonds going into 
the page

• Horizontal lines: bonds coming 
out of the page
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NAMING ENANTIOMERS 
ABSOLUTE CONFIGURATION: R-S SYSTEM

Convention 
for 

perspective 
formulas

• Using Cahn-Ingold-Prelog 
rules

• View the molecule with the 
lowest priority group 
pointing away

• If the direction from highest 
priority group to the next is 
clockwise: R

• If the direction is 
anticlockwise:S
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Convention 
for Fisher 
Projection 
formulas

• Using Cahn-Ingold-Prelog 
rules

• When the lowest priority 
group is on a vertical bond:
+ If the direction from highest 
priority group to the next is 
clockwise: R
+ If the direction is 
anticlockwise:S

• When the lowest priority 
group is on a horizontal bond:
+ opposite answers
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NAMING ENANTIOMERS 
RELATIVE CONFIGURATION: D-L SYSTEM

Glyceraldehyde: the standard compound for 
chemical correlation of configuration
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D-L system is only useful for naming sugars & 
aminoacids
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Isomers with more than one 
asymmetric carbon
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Meso compounds
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Enantiomers vs diastereoisomers

• Enantiomers: Nonsuperimposable mirror images

• Diastereoisomers: not mirror images of each other
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• Enantiomers normally have identical physical & 
chemical properties

• Enantiomers normally interact differently with 
other chiral molecules

• Diastereoisomers can have different physical & 
chemical properties

• Enantiomers are always chiral
• Diastereoisomers can be chiral or achiral (meso 

compounds)

Enantiomers vs diastereoisomers

CuuDuongThanCong.com https://fb.com/tailieudientucntt

http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt


39

Separating enantiomers

Racemic mixture: 
1/1 mixture of 2 
enantiomers
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CHIRALITY & BIOLOGICAL ACTIVITY
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CHIRALITY & BIOLOGICAL ACTIVITY
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