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To show nonsuperposability,

rotate this model 180° around

a vertical axis.



Another look

Enantiomers

=3 BT




Chlorodifluoromethane
/s achiral




Chlorodifluoromethane
/s achiral

The two
structures are
mirror  Images,
but are not
enantiomers,
because they can
be superposed on
each other.



T he Stereo genic Center

a carbon atom with four

v different groups attached to it
—Cc—Y also called:
7 chiral center

asymmetric center
stereocenter



A molecule with a single stereogenic center Is chiral.

2-Butanol Is another example.

CH,—C — CH,CH,

OH



T T

R R

=




(a) (b)




‘ Br,, hv ‘

-HBr



e op;
1259

CH3CH,CH,CH3 + Br

CHs

/ Br,
Br—cC. e

\ H

CH,CHg3

sp?- trigonal

CHCH,CHCHs
CHs
Br,
> C—Br
H/
CH,CHs



CHs;
OcO  + B

CH,CHs

C-—Br--Br

H

CH,CHa

Br---Br---C
\ "H
CH,CHg

\,C—Br + Br
H/

CH,CH3
CHs

AN



CH3CH2C|:HCH2CI
Br

Cl

|
CH3CH2(|3CH3

Br

CICHZCH2C|2HCH3

Br

CH3CHCHCHS;

Cl Br



CREE au o,

CHsCH,CHCH; + CI — > HCl + CH3CHCHCH;

Br Br
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Absolute configurations

HO

HO
: HyPd )/\/
T

[a] +33.2°

OH
'__ / Hz; Pd o A/

[a] -13.5° [a] -33.2°




Relative configuration

HBr
CH,;CH,CHCH,OH > CH,;CH,CHCH,Br

CH, CH,

[a] -5.8° [a] +4.0°
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hiral Carbon

Observer

Group of lowest
priority points
away from you
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2,3-Dibromobutane

CHBrCH3

(d) H on— \
Viewer

(R Canfioiiratinn
H

(b) CHBr

(d) H en— \
Viewer

(R) Conﬂgurahon



Order of decreasing rank:
a-b d
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Viewer

a-b-c = 4-3-2
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Arrows are clockwise



SS9l OUyd 8,ale g9l Shadl e B e 13 AL Basldll e
%gj.\,)\ ;J.o.‘b MJJ\ 8! % J.a:.a W Oldlaze ji oliglice
@13 dsgermadl B gy 1y J) 8Ll

C
CHa
a d
HO m——m

HCL

CH,




highest atomic number =

highest priority
1 3 L 1
Blr (|3H2CH20H3 (|)H
4 H—*(ID—CH?_I 3 4 CH3—*(|)—CHZCH2CHZCHZCH3 2 4 H—,(ID—CHZOH 3
Cl CH(CHg3), COOH
2 r 1 r 2
I is NOT bonded dirécﬂy This is the highest priority C since | This C is considered
to the stereogenic center. it is bonded to 2 other C's. bonded to 3 O’s.

[* = stereogenic center]
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>C=Y as if it were —C—Sl(
(Y) (C)

and
(T) ((|3)
—C=Y asifitwere —C—Y

(Y) (©)
; H H , H H
1s treated | | which | |
—CH=CH, asthough —C-—C-—H has higher ———C—H
it were | | priority than |
©) ©) H

H—C—H

1
H



S configuration

Substituents o
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(R)-(-)-2-butanol (S)-(+)-2-butanol

[a] =-13.52 deg [a] = +13.52 deg
CHs CHs
HOHZC\?H H\?CHZOH
Et Et

(R)-(+)-2-methyl-1-butanol (S)-(-)-2-methyl-1-butanol

[a] = +5.76 deg [a] =-5.76 deg



EXERCISE |

Determine the R or S configuration of the following

structures:
CH3 QH‘ CH}
(.‘I(‘.H3\ ,H H\ _,CH,0H CH, CH\ ,Cl
T i f
C,H; C.H, C,H,



Exercise 1l

For pairs of structures shown below, determine whether
they are enantiomers or not:

H H

e | o

H E
(b) F\?/(.:H:; el H\cl:,.-—CI

@ CH_;

§Hs s CH
(c) He ~—OH .4 HO . ¢ CH,, >

| |
CH, CH,

|
CH,



Exercise IV

« Use operations in Fischer Projection to determine
whether the following enantiomers are the same.

H CH,CH, OH

H.C +(‘H_f(‘H, HO—-}—H H+(‘H

OH CH, CH,CH,
A B o



S limonene (lemons) R limonene (oranges)



http://geekphilosopher.com/bkg/fruitOrange2.htm
http://geekphilosopher.com/bkg/fruitLemon1.htm




