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Chirality

Chirality is a special case of asymmetry. A molecule is
chiral if there is no internal plane of symmetry, and the
molecule and its mirror image are not superimposable.

mirror plane

Even after rotating one of the molecules it remains
different from its stereoisomer. They are not superimposable.




Examples of Enantiomers

* Molecules that have one carbon with 4 different
substituents have a nonsuperimposable mirror
Image — enantiomer

e Build molecular models to see this
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Mirror-image Forms of Lactic Acid
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Lactic acid: a molecule of general formula CHXYZ
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Chirality Centers in Chiral Molecules

» Groups are considered “different” if there Is any
structural variation (if the groups could not be
superimposed If detached, they are different)

 In cyclic molecules, we compare by following In
each direction inaring
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Measurement of Optical Rotation

A polarimeter measures the rotation of plane-
polarized that has passed through a solution

The source passes through a polarizer and then is
detected at a second polarizer

e The angle between the entrance and exit planes is
the optical rotation.

Unpolarized Polarized
light light

Polarizer Sample tube containing Analyzer Observer

organic molecules
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Sequence Rules for Specification of
Configuration

A general method applies to the configuration at
each chirality center (instead of to the the whole
molecule)

The configuration is specified by the relative
positions of all the groups with respect to each
other at the chirality center

The groups are ranked in an established priority
seguence and compared

The relationship of the groups in priority order in
space determines the label applied to the
configuration, according to a rule



Sequence Rules (IUPAC)

e Assign each group priority
according to the Cahn-
Ingold-Prelog scheme With

J ¢ ) 2
the lowest priority group
pointing away, look at S 4 4 _< R
remaining 3 groups in a 3 \\\\e? % 3
plane | 1

e Clockwise is designated R
(from Latin for “right™)

e Counterclockwise Is
designated S (from Latin
word for “left”)



R-Configuration at Chirality Center

e |Lowest priority group Is pointed away and
direction of higher 3 is clockwise, or right turn
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Exam 2 Score Distribution
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Strategies for Synthesis

Compare the target and the starting material

Consider reactions that efficiently produce the
outcome. Look at the product and think of what can
lead to it (Read the practice problems in the text)

Example
Problem: prepare octane from 1-pentyne

Strategy: use acetylide coupling
CH;,CH,CH,C=CH —, CH;CH,CH,CH,CH,CH,CH,CH,

1-Pentyne Octane
© 2004 Thomson/Brooks Cole
CHyCH,CH,C=CH — 7 i s CH,CH,CH,C=CCH,CH,CH,
1-Pentyne 4-Octyne

—. Pd in ethanol
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