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ENANTIOMERS: MIRROR IMAGES OF ONE ANOTHER
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Separation of Optical Isomers 
(Enantiomers) 

by Chiral Chromatography

Dr. Shulamit Levin
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60 seconds on stereochemistry 
Asymmetric

Chiral, "handed"

Enantiomers (stereoisomers)

Diastereomers

Enantioselectivity

Optical activity 
[(+) or (-)]

R or S

Racemate

Lacking an alternative axis of symmetry, existing as
enantiomers

having the potential to exist as two
nonsuperimposablemirror images

Two nonsuperimposablecompounds, mirror images 
of one another 

Optical isomers that are not mirror images on one 
another  

Selective preference of oneenantiomerover the 
other

Experimentally observed rotation of the plane of 
monochromatic plane-polarized light

Absolute configuration about a dissymmetriccenter

50:50 mixture of twoenantiomers
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Dinitrobenzoyl amino acids
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Circular Dichroism SPECTRA
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Stereospecificity in drug action

*   binding to proteins

*   transport through membranes 

*  receptor recognition

*  metabolism

*  clearance

Chiral stationary phases:

* Ligand exchange 
*   ππππ-Donnor ππππ-acceptor (Pirkle)
* Chiral Host-guest (cyclodextrin)
*   Immobilized proteins
*   Immobilized polysaccharides
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Chiral cavity by cyclodextrins 
Immobilized polysaccharides:

Amylose
or

Cellulose

tribenzoate
tris phenylcarbamate
triacetate
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FROM TERPENOIDS TO CANNABINOIDS

CH2OH CH2OCOC(CH3)3

O

CH2OCOC(CH3)3

O

CH2OH

OH

C6H13

HU-211(+)-α -Pinene
OH

O

CH2OH

OH

C6H13

HU-210

CH2OH CH2OCOC(CH3)3
CH2OCOC(CH3)3

O OH

(-)-α -Pinene

SEPARATION OF 6 ENANTIOMERIC PAIRS OF 
CANNABINOIDS

HU- 210 + HU 211(+) /  (-) CBD

HU- 243 + HU 251

(+) /  (-)  ∆∆∆∆1-THC

(+)

(-)

(+) (-) (+)
(-)

(+)

(-)

(-)
(+)

(+) / (-) 7-OH ∆∆∆∆6-THC

(-)(+)

(+) /  (-)  ∆∆∆∆6-THC
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SEPARATION OF ENANTIOMERS OF TERPENOIDS

  OH

 O

CH2OCOC(CH3)3

O

CH2OCOC(CH 3)3

OH

(+)
(+)

(+)

(+)

(-)

(-)

(-)

(-)

4-oxo-myrtenyl pivalate

cis- verbenol cis-4-hydroxy-myrtenyl pivalate

Verbenone

(+) and (-)- ∆∆∆∆6-THC IN TWO SOLVENTS

n-hexane - 2-propanoln-hexane - 2-propanol n-hexane - ethanoln-hexane - ethanol

(+) (-)
(+)

(-)

REVERSAL OF ELUSION ORDER!

ACETYLATION OF THE  -OH  GROUP

HU-243 + HU 251

O

CH 2OH

OH

C 6H13

O

CH2OAc

OAc

C6H13

(+)

(-)

HU-210 + HU-211

O

CH 2OH

OH

C 6H 13

O

CH 2OAc

OAc

C 6H 13

(+)
(-)

ACETYLATED ACETYLATED

HU-249 + HU-250
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CH2
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AcO
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(+)

(-)

ACETYLATED

ACETYLATION OF  OH GROUPS ON CANNABIDIOLS

AcO

CH 3

C 5H 11

OAc

HO

CH 3

C5H11

OH (+)
(-)

(-)

(+)

HO

CH 3

C 5H 11

OH

AcO

CH 3

C 5H 11

OAc

(+)
(-)

(-)

(+)

n-hexane - ethanoln-hexane - ethanoln-hexane - 2- propanoln-hexane - 2- propanol

REVERSAL OF ELUSION ORDER!




