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Isomers are compounds with the same
molecular formula but not identical
structures





Constitutional isomers are isomers
which have the same molecular formula
but differ in the way their atoms are
connected



Constitutional Isomers

Constitutional isomers are isomers which have the same molecular formula but differ 
in the way their atoms are connected



Stereoisomers have the same
molecular formula, maintain the
same connectivity, but differ in the
way their atoms are arranged in
space





Conformational isomers (or conformers or
rotational isomers or rotamers) are
stereoisomers produced by rotation about
single bonds, and are often rapidly
interconverting at room temperature



Conformations of Alkanes and Cycloalkanes
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Conformations of Alkanes and Cycloalkanes

Conformations of Butane
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Configurational Isomers are
stereoisomers that do not readily
interconvert at room temperature and
can (in principle at least) be separated.





Geometric isomers are configurational 
isomers that differ in the spatial 
position around a bond with restricted 
rotation (e.g. a double bond):



Geometric (Cis and Trans) Isomers

Geometric (Cis and Trans) Isomers result from restriction rotation

Compounds with double bonds
cis isomer – have same substituents on the same side of the double bond (= Z 
with more complex molecules having high priority groups on the same side)

trans isomer – have the same substituents on the opposite side of the double 
bond (= E with more complex molecules having high priority groups on opposite 
sides)

Compounds with bonds in a ring:
cis isomer – have the same substituents on the same side of the ring
trans isomer - have the same substituents on the opposite side of the ring



Cis-trans (Geometric) isomerism  in Alkenes

cis-1,2-dichloroethene
trans-1,2-dichloroethene

(E)-1,2-dichloroethene(Z)-1,2-dichloroethene



Cis-trans (Geometric) isomerism  in Alkenes

1,1-dichloroethene

If one of the two carbon atoms of the double bond has two identical substituents, 
there are no cis-trans isomers for that molecule



Naming cis and trans compounds

trans-3,4-dichloro-3-heptene cis-3,4-dimethyl-3-octene



Thank You


