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» We can regonize the meso structure by the fact that one half of molecue is the mirror image of the other half.

CH,
Cl CH;
A Hf—0
R B ceteilC]
H Cl CH,
CH,
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Generation of a chiral center. Synthesis and optical activity

One of the products of chlorination of n-butane is the chiral compound, sec-butyl chloride. It can exist as two enantiomers, I and 11,
which are specified as S and R, respectively.

&
CH,CH,CH,CH, —Sluheatorlieh oy CH,—CH—CH, + n-Butyl chloride

n-Butane m_
s sec-Butyl chloride
Chiral
CH 3 CH,
H Cl Ci H
C 2 H 5 A....u:u
i HH
S-( +)-sec-butyl chloride R-( - )-sec-butyl chlonde

X
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Problem: Isopentane is allowed to undergo free-radical chlorination, and the reaction mixture is separated by careful fractional
distillation, (a) How many fractions of formula C5H11Cl would you expect to collect? (b) Draw structural formulas, stereochemical
for the compounds making up each fraction. w_ug%nbwszoaﬂ as R or S. (¢) Which if any, of the fractions, as collected, would
show optical activity ?

Reactions of chiral molecules. Bond breaking

e

;

* ; T 1 o
CH,CH,—CH-CH, -Shetorlah,  cp CH,—CH—CH,C! + other products

& &

sec-Butyl chloride 1,2-Dichlorobutane

Let us take, (S)-sec-butyl chloride and consider only the part of the reaction that yields 1,2-dichlorobutane.

CH, CH.' CH,CI
H c <> H c S, H cl
CyH; CaHs C,Hy
i 1}
(S)-sec-Butyl chloside (R)-1.2-Dichlorobutane

» Since we break no bond to the chiral center in either step, the model we arrive at necessarily has configuration II, in which the
spatial arrangement about the chiral center is unchanged or, as we say, configuration is retained.

% A reaction that does not involve the breaking of a bond to a chiral center proceeds with retention of configuration about that
chiral center.
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