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non-polarized

normal light
(waves Mbrate in all directions)

polarized

plane-polarised light
(vbrates in only one direction)

plane-polarised lig ht after
clockwise rotation



Optical Rotation and Polarimetry

randomly oriented light
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monochromatic light source

\opt/'ca/ polarizer - only allows "horizontal" light to pass through

optical polarizer - only allows "vertical" light to pass through

Chiral molecules will rotate polarized light:

randomly oriented light

OF K33 i [ Bl I ) e
N . - F

monochromatic light source

optical polarizer - only allows "vertical” light to pass through optical polarizer - only allows "horizontal” light to pass through



Optical Rotation and Polarimetry

randomly oriented light
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monochromatic light source

optical polarizer - only allows "vertical” light to pass through optical polarizer - only allows "horizontal” light to pass through

randomly oriented light
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/ /X‘/) detector

maximum signal

monochromatic light source :
optical polarizer

optical polarizer - only allows "vertical” light to pass through



Optical Rotation and Polarimetry
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Rotation of plane-polarized light




Erergent light —
with rotated plane | ¢
of plarization |4

FER A

LN NI\t e continin
T solution of an optical isorex




polarizer analyzer
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sample tube light source
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optically active substance in
solution causes the plane of

mono-chromatic ordinary

light source light

direction of
reaction mixture Propagation of
radiation analyser
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(R)-2-Butanol
[@]? = —13.52°
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[a]?° = +13.52°




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

[a] =-13.52 deg [a] = +13.52 deg
CHs CHs
Et Et

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

[o] = +5.76 deg [o] =-5.76 deg
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Optical activity of non-chiral molecules
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Optical activity of chiral molecules



o]l = where a = observed rotation

| = length (dm)

C = concentration (g/1ml)
(+)-alanine [a]y=+8.5

(-)- lactic acid [a ]y =-3.8



Relative Configurations at Stereocenters

For many years before the development of x-ray crystallography,
configurations at stereocenters were assigned relatively. The
stereocenter in one chiral compound was related to one in

another compound through a stereochemically well-defined
chemical transformation.

bond-breaking is remote from stereocenter

(%HH J-);f CH3
Hf’h@ﬂuu + HUL — H"EECHEU + 10
2525 20l
(S}(i}% E:“ﬂh}'l‘é;b'-‘-ta“'jl (S)-(+)-1-chloro-2-methylbutane
Ol =-5.75

[0 = +1.64°

Because the bonding changes are remote from the stereocenter,
the configuration of groups around the stereocenter in the

product is the same as in the reactant. This reaction proceeds with
retention of configuration.
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F & CH,CH,4
A separating COOH
. Sc—0—=H then CH,CHj4
H* H——OH ’
CH,CHj,4 H——OH CH,4 — + HO+H
HO——H | = Bt CH
HO——H 2
COOH COOH ‘
CH;
3 e COOH
(5)-2-butanol H* (S)-2-butyl (R, R)-tartrate (R, R)-(+)-tartaric acid (§)-2-butanol
F Yae—rw 7
CH,CH;4 CH,CH; /O . COOH
= separating
H«\»OH COOH H+o_c/ o CH,CH,
(R, R)-(+)-tartaric acid H* H OH .
CH, CH;H—/—OH —— + H OH
54 e l , H,0 HO H
(R)-2-butano ; HO——H CH3
COOH
COOH
(R)-2-butyl (R, R)-tartrate (R, R)-(+)-tartaric acid (R)-2-butanol
\ diastereomers
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@ - separate pure forms
. reaction . -
| (SR | ST R B
Racemic Form Diastereomers -1 R
(identical properties) (different properties)

R | is aresolving agent. It is a single enantiomer
(such as R) of a chiral compound.

The racemic form (R,S) is reacted with a single enantiomer (R) of
a resolving agent to produce diastereomers (R,R and S,R) that are
separable by physical means. The resolving agent is then removed
producing the pure enantiomers R and S.
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Copynght 1999 John Wiley and Sons, Inc. All rights reserved.
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http://ar.wikipedia.org/wiki/%D8%B5%D9%88%D8%B1%D8%A9:Chirality_with_hands.jpg
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these two are
enantiomers

2R3R 2538
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Enantlomers

The Relationships Among the Four Stereoisomers
of 2,3-Dibromobutane

CH, I:H3 CH; gHs
H» "“l'Br Bree—{ ~al] B : —~H ~wBr
H" > ~p; Brv™ ¥ ~~=H H¥" s ~=B: Br ¥ 2 ~H
CH,CH, CH,CH, CH,CH; CH,CH;z
25,3R 2R,35 2R,3R 25,35
1 Il 111 v

Stereoisomer pairs I/II and III/IV are mirror image related. They
are enantiomers. Note that all stereocenters change in going from
one enantiomer to the other.

CHj / CH; CHy gHS
?""Br Bre— E""""H Bre=— T"""'er H™ Y “=bBr
s~p: | B i~wH HY y~pe | Br7 2 WH
CH,CH; CH,CHj CH,CH,4 CH,CH;4
38 25,35
:‘i% N 21:%?: k T v
N NG

enantiomers enantiomers



« Optical activity: Ability to rotate plane polarized light.

« Dextrorotatory - rotate to right (clockwise)
- use (+) symbol
- usually D-isomers

« Levorotatory - rotate to left (anticlockwise)
- use (-) symbol
- usually L-isomers
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Enantiomers
@ 2007 Thomson Higher Education
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Three different substitutents.

Reflection (in
this plane)
f yields.
—
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Same, not enantiomers.

Four different substituents.

13

Different, not superimposble, enantiomers.

Reflection (in
this plane)
yields.
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