
Stereochemistry



Stereochemistry:

That part of the science which
deals with structure in three
dimensions

That part of the science which
deals with structure in three
dimensions



Stereochemistry
Isomers: different compounds having the same molecular formula
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Isomers – different compounds with the same molecular
formula.

Structural Isomers – isomers that differ in which atoms are
bonded to which atoms.

CH3
eg.  C4H10 CH3CH2CH2CH3 CH3CHCH3

n-butane isobutane
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Stereoisomers – isomers that differ in the way the atoms are
oriented in space, but not in which atoms are bonded to which
atoms.

eg. cis-2-butene trans-2-butene
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Chirality Center
Carbon has four different groups attached
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Chiral Centers

 A point in a molecule where four different groups (or
atoms) are attached to carbon is called a chiral center

 There are two nonsuperimposable ways that 4 different
groups (or atoms) can be attached to one carbon atom

 A chiral molecule usually has at least one chiral center

9

 A point in a molecule where four different groups (or
atoms) are attached to carbon is called a chiral center

 There are two nonsuperimposable ways that 4 different
groups (or atoms) can be attached to one carbon atom

 A chiral molecule usually has at least one chiral center



Chiral vs achiral





NOMENCLATURE OF
ENANTIOMERS: THE (R-S)

SYSTEM
• (R) and (S) are from the Latin words

rectus and sinister:
• i) R configuration: clockwise (rectus,

“right”)
• ii) S configuration: counterclockwise

(sinister, “left”)
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Priority (Cahn-Ingold-Prelog) Rules
Rule 1:
 Look at the atoms directly attached to the chiral carbon and

assign priority based on highest atomic number (O > N > C > H)
Rule 2:
 If decision can’t be reached by ranking the first atoms in the

substituents, look at the second, third, or fourth atoms until
difference is found

Rule 3:
 Multiple-bonded atoms are equivalent to the same number of

single-bonded atoms
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Lactic Acid
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C.I.P. Priorities
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Compounds with more than one stereogenic
center; (Diasteriomers)
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• Properties of enantiomers and diastereomers
• A) Enantiomers
• Have the same physical properties except for

direction of rotation of plane polarized light
• Have the same chemical properties except for

their reaction with other chiral molecules
• (This usually seen in their biological activity)
• B) Diastereomers
• Have different physical properties
• Similar chemical properties
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• A chiral molecule is one that is optically active

• A racemic mixture (racemic modification) is
one with equal ratios of enantiomers (50:50
mixture)
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• Chemical reactions of stereoisomers
• 1) Generation of a chiral center
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Stereochemistry of Electrophilic
Addition Reactions of Alkenes

What is the absolute configuration of the product?



Addition reactions that form one asymmetric carbon



CH3CH2C CH2 HBr CH3CH2CHCH2Br

2-methyl-1-butene

CH3

+ peroxide
CH3

*

1-bromo-2-methylbutane



Reaction away from a chiral center
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A carbocation reaction intermediate

Addition reactions that form two asymmetric carbons
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A radical reaction intermediate
Addition reactions that form two asymmetric carbons



Addition reactions that form a bromonium ion
intermediate (anti addition)
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Generation of a second chiral center
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Addition reactions that form an additional asymmetric
carbon



importance of stereochemistry in
pharmaceutical
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