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Isomers

| Different compounds that have the same molecular formula |

{

!

| Constitutional isomers Stereoisomers
Atoms are attached to one another Atoms have the same constitution but
in different ways different arrangement in space

CH,CH,0H | CH,OCH,

Enantiomers

Non superimposable mirror-
image stereoisomers

Conformational Configurational

Interconvertable Interconvertable
by rotation by bond breaking

Diasteriomers

Non mirror-image
stereoisomers
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o degrees

[a] =
ldm x CgmL™"

o = observed rotation measured using a polarimeter

| = length of sample tube

C = concentration, if a solution of the compound is used for the experiment, or
density, if a neat sample of the compound is used

T = Temperature (usually 25 °C)

A = wave length of the light used (usually 589 nm)
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-13.52° R-2-butanol

+13.52° S-2-butanol

+5.75° R-2-methyl-1-butanol

-5.75° S-2-methyl-1-butanol
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(Racemic mixture or racemic modification) g“b” Jaulal)
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S-thalidomide R-thalidomide

(to calm nervousness) (to cause birth defects)
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1 CH, : CH, CH, : CH,
C|L_H H—1 _CI Cl—1 __H H_— Cl
H—=t—cl | a——H cl——H H ——Cl

Et | Et Et / Et
(2R,3R) (2S,3S) (2R,3S) (2S,3R)
1 2 3 4

1 and 2 are enantiomers, 3 and 4 are also enantiomers
land3, land4, 2and3, 2 and4 are diastereomers

Diastereomers are non mirror image stereoisomers

If a molecule has n different stereogenic centers, it may exist in a maximum
of 2n stereisomeric forms. There will be a maximum of 2" / 2pairs of enantiomers.
in the above case 2 stereogenic centers, 2 pairs of enantiomers, 4 stereoisomers
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(2R,3R) (2S,39) | (2R,3S) (2S,3R)

1 2 3 4

\\ same compound /

1 and 2 are enantiomers, 3 and 4 are the same compound (Meso structure)

land 3, 2 and 3, are diastereomers

Diastereomers are non mirror image stereoisomers

1 pair of enantiomers and a total of 3 isomers

A meso compound: is an achiral ( optically inactive) diastereomer of a compound
with stereogenic centers. Its stereogenic centers have opposite configurations.
One half of the molecule is the mirror image of the other half
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