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HIRA AND ENAN

,x A molecule (or an object) is either chiral or & u}\\\\\

/

/ A chiral molecule (or object) is one tL S
e property of handedness. An a
, s not have this property |

hether a molecu
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The mirror image of
aleft hand is not a
left hand, but a
right hand.

The mirror image of
a ball is identical
with the object itself.




rotate 120° about
the C—Cl bond




molecule

rotate 120° about the
C—Cl bond to
superimpose central
carbon, H and Cl

The positions of the
methyl and ethyl
groups are not
superimposed.
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.2 STEREOGENIC CENTERS, THE STEREOGENIC CAR N A |t Vi
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Enantlomers are a pair of molecules re
nsuperlmposable mirror |mages |
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%Locate the stereogenic center in 3- methylhexane \\\ |

/ | \ \\\uumx-} ,

ferent groups attached.

1 2 3 4 5 6
CH,CH,CHCH,CH,CHj,

All of the carbons except carbon-3 have at least two hydrogens (two identi-
cal groups) and therefore cannot be stereogenic centers. But carbon-3 has
~ four different groups attached (H, CHy—, CH;CH,—, and CH,CH,CH,—)
" and is therefore a stereogenic center. By convention, we sometimes mark such
centers with an asterisk.

CI—I3CH2(?HCHZCHZCH3
CH,
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EXAMPLE 5.2

Draw the two enantiomers of 3-methylhexane.

SOLL _ There are many ways to do this. Here are two of them. First draw
carbon-3 with four tetrahedral bonds.

|
(O or

AR

Then attach the four different groups, in any order.

- ‘?

CurH or  CH,CHy—C—CH,
CH,CH, CH,CH,CH, :

/ H
CH,CH,CH,

Now draw the mirror image, or interchange the positions of any two groups.

o !
H .-.l.\'l'tc CH3-"§ "-CHZCH3

7\
CH,CH :
CH3CH2CH2 2 3 CHzCHzCH3
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PROBLEM 5.2 Find the stereogenic centers in '\\

a. CHgCH2CHICHch2CH3 b, BrFCHCH3
¢. 3-methylcyclohexene d. 2,3-dibromobutane

HHITTITEIrr s CTTETRERTIRRRnnn
5.2  The stereogenic centers are marked with an asterisk. Note that each stereogenic center
has four different groups attached.

%

H d H H
CH20H3—+LCH20H20H3 CH4 + le
I Br Br

b H
¥ Br—J:*—CH3

Hs
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% PROBLEM 5.3 Which of the following compounds is chiral? \\\\\\\\\\\ \\\
a. 1-bromo-1-phenylethane b. 1-bromo-2-phenylethane \ \\

5.3 a. H b.

|, H H —
Br—C=—CHjy |
Br—C—C
TN\ /
H H
no stereogenic centers; achiral
l chlral

PROBLEM 5.4 Draw three dlmensmnal structures for the two enantiomers
of the chiral compound in Problem 5.3.

FFFFFFFrFrFrFrIr I T I rr I I I I TN NNNDNNENN NN N NN

P 54 Note that if the right structure is rotated 180° about the carbon-phenyl bond, the methyl
" and phenyl groups can be superimposed on those of the left structure, but the positions
of the hydrogen and bromine will be interchanged.

Ch,,‘ Y
H3C/ \_I Br Br / \CHS




PROBLEM 5.5 Locate the planes of symmetry in the eclipsed conformation
of ethane. In this conformation, is ethane chiral or achiral?

5.5  The planes of symmetry are (a) the three planes that pass through any pair of eclipsed
hydrogens and (b) the perpendicular bisector of the C—C bond. Ethane in this
conformation is achiral.

H H

H\
H

PROBLEM 5.6 Does the staggered conformation of ethane have planes of
symmetry? In this conformation, is ethane chiral or achiral? (Careful!)

5.6 There are three planes of symmetry that pass through any pair of anti-hydrogens.
Ethane in this conformation is achiral.




PROBLEM 5.7 Locate the planes of symmetry in cis- and trans-1,2-dichloro-
ethene. Are these molecules chiral or achiral? (Careful!)

5.7  cis-1,2-Dichloroethene has a plane of symmetry that bisects the double bond. The
molecular plane is also a symmetry plane. trans-1,2-Dichloroethene is planar. That
plane is a symmetry plane. Both cis- and frans-1,2-dichloroethane are achiral.

Cl




