Chapter 5: Stereoisomerism

Stereoisomers are compounds thot hove the same structural
formula in terms of order of attachment, but differ in
arrongements of the atoms in spoce,
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The difference in odor between caraway seeds and mint leaves arises from two
stereoisomers of carvone due to different arrangement of atoms at the carbon (*)
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Mirror—imoge relotionship of chiral and achirol objects

The mirror image of a ’
left hand is not a left ’
hand, but a
right hand.
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Carbon atoms with four different groups attached to them
are colled stereogenic carbon atoms (also called chiral

carbon)
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molecule in the
mirror in Figure 5.4

molecule to left of mirror
in Figure 5.4
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Locate the stereogenic center in 3—methylhexane and drow
the two enantiomers of 3—methylhexane,
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Rule /
The _otoms directly attached to the stereogenic center ore
mnked according to atomic number The higher the atomic
numbeh the higher priority
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Rule 2
If a decision cannot be reached with rule 1, work outward

from the stereogenic center until a decision is made, Example

of ethyl and methyl below.
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Which greup has the higher b”?féﬁity, isopropyl or vinyl?
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Assigh the configuration (R or S) to the following enontiomer
of 3—methyl—hexane
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The E-Z convention for Cis—Trans Isomers
% R=

F Br /Cl
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cis or trans? cis or trans?
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(Z)-1-bromo-2-chloro- (E )-1-bromo-1-chloro-

2-fluoro-1-iodoethene 2-methyl-1-butene
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Polarized Light and Optical Activity
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Properties of Enantiomers
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Compounds with More Thon One Stereogenic Center;
Diastereomers
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Number of stereoisomers = ;
h = # of chiral centers
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Meso Compounds; the Stereoisomers of Tartaric Acid

>
Cll c|1 “?«f& g D
N o ' YV,
2.3-dichlorobutane QWJLJDU/ M % (\7‘#
?’V/,/' ) % Q’\(J»V‘M\ﬂ,\ 7 ZAA
;@,} 7 m ;i:// J'f
CH; CH; ¢  CHs CHy)p
A ) 7
Cl ;‘—H H@‘—Cl Cl i—H H;—Cl plane of

A lad ﬂ)
CH; jf{w GH; CHj, . o CH;

i S At " /M‘W/p

enantiomers, chiral Qé’ﬁ -5 identical, achiral
%)M‘“”\/—\, AT g/ 5} >
X a mmeso form %JU é/’) &y/
3 W:(DWM N J"{/_ﬁ_ ] 42

HA-c }Q—H aslny T pElg symmeny



o 00T / N2 D ni
r/)\ ;ﬂ‘) LN VJ .

7 A e
{N)‘V\*G’C/)/C‘)\r‘) O V\(\ /‘wyﬂ;y ‘]9\ \’6\\{/0\\
P N T A s

HO—C—CH—CH—C—OH /20 s

[ A

OH OH R

tartaric acid

CO2H COZH COzH

H——0H HO ——H H——O0OH /plane of

HO——H H——OH H——0O symmetry
szwﬁ
COﬁith% cog& CO,H
(‘()nﬁﬂur ation (R,R) v / P s (S, meso (R,S) oY
(@] (H,0) +12 ) A/ N -12 I
N o ) A
IcltmL point, °( 170 K % é V\ 170 140\/) /’;ﬁi‘”\\b\ﬁ”
o0 0

; AT e )} nt



Stereochemistry A Recap of Definitions
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Stereochemistry and Chemical Reactions
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(R )-asparagine (S)-carvone



(S,S)-paclobutrazol
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Moture crocodiles secrete from their skin
glands the compound with the following
structure, The compound is thought to be a
communication pheromone for hesting and.
mating.

How mony stereogenic centers are in the
compound? Mork then with an asterisk,
How mony stereoisomers of this compound
are possible,




