TABLE OF CONTENTS

Chapter 1
) F1Y o 73 Lo 5 (o) 1 DURUT RO 1
I. Classification Of ISOmMer SIrUCTUTES ..uuereiiiieiieerianrerseriaasrsstrrsssssrsassanans 1
I1. TS R e T 1 11 S ) 4 | D PRSPPI .2
A. Language and Symbolism........ccoooiiiiiiiiiii e 2
1. Stereochemistry and Molecular Structure........ooevevviininnnneenns 2
2. Dimensional Representations and Nomenclature ................... 2
a. Absolute Configuration .......covviiiiiiiiiiiieiciiiiiianaaaas 3
b. Relative Configuration .........cccceiivesieiimivisiriieninnenes 3
3. Configuration and Optical Rotation ............coevvvnens reeanen .4
B. Interactions of Stere0iSOMErs ... .vvuiiiiirriiiiiriiirirsstereaassresasrsannneas 4
III. Assessment of StereoiSOmeric StrUCTUTES..o.uvirretereirreatieisaeieresereiasaiasisnans 5
A. |6 15010 ] =1 1 Lol SIS 5
B. Discrimination Of SterEOISOMETS .uvuueirreirrrinrraneeaneeraereaernsaansesanees 5
1. )4 1 o o 11 Tt 4 1o ) o PR 5
2. Techniques for the Discrimination of Stereoisomers............... 5
a. Nonchromatographic Techniques........c.cvvvvvnnee.s rrnaes 6
b. Chromatographic Techniques.........oooviiviiiiiiiiiiiianans 7
2 o 2 1 ol 8
Chapter 2
Stereoisomer Separations by Gas Chromatography ........cceeiiiiiiiiiiiiiiiiiiiiiinieen. 11
I. Comparison of Direct and Indirect TechnigGUES .....cocvviiiririrnrienisreerrseeanns 11
A. Historical Perspective and Introduction.........cc.cooviiiiiiiiiiiiiiiniiinnes 11
B. Advantages and Disadvantages........c.coviiniiiiiiiiiniiiiiiiiieaieiaaas 13
11. Separation Mechanisms and Interactions ........ccveviiiiiiiiiiiiieieirineiiinneeaneas 14
A DiaSterEOMIETS. .o evrrrnsiierieaannerinrennriraneins e ererasareaeearereaaitrraans 14
B. |53 0 E 0 1A 0] 11 £ S PPN 17
[II.  Gas Chromatographic Liquid Phases ........ccooviiriiiiiiniiieiiinieieierneneens ...25
A. | B3 a7 1T Tard U ) ¢ DA TP 25
B. Achiral Phases for Diastereomer Separations.......ccoveveriieeeinnreneeenss 26
1. Common Liquid Phases....c.ccoiiiiiiiiiiiiiiieiiiiriiiirniaeennnans 26
2. Liquid Crystallineg PhRases .....vieiriieriiieeiiinnreeeeasreeeaerannnes 27
C. Chiral Phases for Direct Enantiomer Separations .......cc.ovevveeeneenns. 27
I. Commercially Available Chiral Phases ............ccoovvvvveinnnnn... 27
2. Experimental Chiral Phases .........ccoiiiiiiiiiiiii i iieinieinens 34
a. 5 =L 34
b. Preparations of Chiral Phases ............cccooooviiiiiiint. 34
i Metal Complexes.......cooovviiiiiiiiineiiiieeiaenes 34
il. Carbonyl-bis-(Amino Acid Esters)................... 40
iii. s-Triazine Derivatives .......ccevuivineiineininiieninnns 41
iv. Dipeptides ..ot 42
V. a-Hydroxycarboxylic Acid Esters.................... 43
Vi, Amides, Diamides, and Related Compounds ..... 44
IV.  Derivatization Reagents and Procedures ...........oveuveeeneessseenieeieneeinininnss 48
A Conversion of Enantiomers into Diastereomers: Resolving Agents.....48
1. Types of Chiral Resolving AENtS .......c.vvvrreeerrneeisisirirennnns 48
2. Availability and Use of Chiral Resolving Agents................... 48

B. Derivatization to Improve Volatility or Detectability



V. Applications of GC for Stereocisomer Separations .......c.c.ceveeeivrureineeiennss ....54
A. Selected APPlICAtIONS ...vvuuvivieiiieiiiiirinrriiirriire i iieiaieisraeaanes 54
B. Special TOPICS +eiiirriiiiiiirtiiisiiteaateterreaesierastrerasstaasseiaansiaananans 54
1. Derivatization-Free Enantiomer Resolution by Complexation
GC.vviviiiieieens tesmseseerrssateettnnrsnnrrsatsnnataseiasnntaseasennniands 54
2. Quantitative Analysis of Enantiomers by the Method of Enan-
tiomer-Labeling: Amino Acids .......ccooviiiiiiiiiiiiniiiniinennees 67
3. Significant Instrument Developments Applicable to GC Stereo-
JE0) 1 91 ST+ w 0 210 (0 1 1T 73
L (= = 1 (oD 74
Chapter 3
Stereoisomer Separations by High Performance Liquid Chromatography.............. 87
I. Historical Perspective and Comparison of Techniques.............c.ocoooeenninns 87
II. Separation Mechanisms, Interactions, and Effects of Chromatographic
Factors on ReSOIULION ....ueuiiiinniieiiiiaieiaireesiansarisnnnssssasarssssnnsrannnssses ...88
A. DI ETI (S {00 1115 o PO e eeiiieeresieeneeanneaneerieiann 88
B. J 259 F=0 018 0] 1.4 [=) - 000 PPN 924
1. Chiral Stationary Phases.......cocviveriieauinrsneierieiinrasiirasoncnss 94
2. Chiral Additives to the Eluent ........c.o.ooiiiiiiuiiinniiiaineenanss 105
I1I. HPLC Packing Materials ........cocviuuiiiieiiiiiiiiiiiiiieciisaiiiasinisananannees 117
A Common HPLC Column Packing Materlals ............................... 117
B. Chiral Phases for Direct Enantiomer Separations .........cccvieviiennnens 117
1. Commercially Available Column Materials ............cocevenne. 127
2. Experimental Chiral Phases .............coooviiiiiiiiiiiiii. 128
a. 1 PP 128
b. Preparations of Chiral Phases..............ccoiiiviiiennnen. 128
i. Riboflavin on Silica Gel.......ccovviiiiiiiiiiniannn. 128
ii. (R)-(—)-2,2,2-Trifluoro-1-19-10-a-Bromomethyl)
Anthryl]Ethanol Bonded to Silica Gel............ 128
iii. R-(3,5-Dinitrobenzoyl)Phenylglycine Bonded to
Aminopropyl Silica......vveiiiiiiiiiiiiiicaiaen, 128
iv. (R)- N{3,5-Dinitrobenzoyl)Phenylglycine
Ionically Bonded to Silica Gel ........cccciiiinnnn 135
v, L-Amino Acids Bonded to Silica Gel Using 3-
Glycidoxypropyltrimethoxysilane.................. 135
vi. (S)-2-(4-Chlorophenyl)Isovaleric Acid and its
Amide Derivatives Chemically Bonded to y-Ami-
nopropyl Silanized Silica..........cooeviiiiiiiiiinns 135
Vii. (S)-1-(a-Naphthyl)Ethylamine on y-Aminopropy!
Silanized Silica Bonded Through Different
Ry o o1 TP 136
viii.  (+)- Poly(Tnphenylmethyl Methacrylate)
(PTIMA) . ettt e e 138
ix. L-Amino Acids Bonded to a Hydrophilic Gel and
Complexed with Ca(Il) ..o, 138
X. N-Protected Amino Acids on Aminopropy!
b 1 Tt TR 138
IV. Chiral Additives to HPLC EIUENTS ...iiiiiiiiiiiiiiiaacaairaeseeernaaneaaras 139
A. 08 1= PN 139
B. AVAIIADIIEY o ettt e e e e 139

1. Preparation of L-Prolyl-n-Octylamide ..................coooiivnes 139



2. Preparation of L-Aspartylcyclohexylamide ........oooiniiieininns 143

3. Preparation of N« p-Toluenesulfonyl)-L-Phenylalanine ........ 143
V. Derivatization Reagents and Procedures .......cccevuruemiuiiiiniiinm e 143
A Conversion of Enantiomers into Diastereomers: Resolving Agents... 143
1. TYPES eveueerraesssserirenent e e r e s s st 144
2. Availability and Use......ceeuerniuimnmiiniiiiiin 144
a. Preparation of d-10-Camphorsulfonamide p-Nitroben-
zylesters of Amino AcidS......c.oeevveviniiiiiniiiiiean, 144
b. Preparation of (—)-a-Methylbenzylamides of a-Meth-
ylarylacetic AcCids .......ccvviiiiiiniiianiniaiini e 144
c. Preparation of Chiral 1-Aminoethyl-4-Dimethyl-amino-

naphthalene |1-(4-Dimethylamino-1-Naphthyl) Ethyl-
amine, DANE] and Derivatization of Carboxylic

d. Preparation of Chiral a-Methoxy-a-Methyl-1-Naphthal-
eneacetic Acid and Derivatization of Amino Acids (as

Methyl EStErs) ....ovviiiinrreirariaeeiiiniiiiinisaiaaienanas 149
e. Preparation of Butyloxycarbonyl-L-Leucine Diastereo-
mers of Penicillamine . ...ccvvveiiiinirriiiiiiiiiiiiiinsenens 149

f. Preparation of GITC or AITC Thiourea Diastereomers
of Catecholamines (Norepinephrine and

Epinephrine) ....ocoevirviiiiiiiiiiiiinniiiiiiiee. 150
g. Preparation of GITC or AITC Diastereomers of Nones-
terified Amino Acids........vvveiiiiaiiiiiiiiiaiiiaiae 150
h. Preparation of S{+)-2-Octanol Diastereomers of
NADPIOXEN cevvuveeiaiiiiatieriarsrnrreeriasssssansiieissisnsinans 150
i Derivatization of Warfarin with the Reagent Carbo-
benzyloxy-L-Proline to Yield Diastereomeric Esters.... 150
B. Derivatization to Improve Detectability......ooooiiiiiiiiiiiiiniiinn 150
VI.  Applications of HPLC for Stereoisomer Separations .......c.ccoeeuvivrireeeinenns 152
A. Selected AppliCAtIONS ...uieiiviiiieiaiiiren e 152
B. Special TOPICS .vvvviiriiinireiiiiiiasiiiesisireiriiiressssteenstessaaranesss 174
1. Optical Activity Measurement for Detection in HPLC ......... 174
2. Polystyrene Gels in Preparative Recycle — HPLC for
Diastereomer Separations......ccccuviviiiiiinnririaiiasiiieeiasees 180
3. HPLC Sorbents with Chiral Cavities for Enantiomer
|20 ) L L8 Lo ) o N S 182
S ) 1o = PP 183
Chapter 4
Stereoisomer Separations by Other Chromatographic Techniques...................... 197
I. Historical Perspective and Introduction........ceevieiiiiiniiiiniiinniiiiaiiiasnns 197
II. Column Chromatographiy vttt e e et rassreaeenaerarrennaes 198
A. Sorbate-Sorbent Interactions and Mechanisms ...........cccooveiiiininnns 198
B. Column Chromatography Packing Materials............cocovviiiinnnannn 205
C. SPECIAl TOPICS o onniiitti ittt ettt e et caeeeasanaaanaas 210
1. Enantiomeric Purity Determination Despite Incomplete
Chromatographic Separation ........c.cccvviiiiieiiiunriineriaerienes 210
2. Simultaneous Absorbance and Optical Activity Detection of
Chiral SubStanCes ....cuviiiiiiii i e ns 211
[II.  Thin-Layer Chromatography ...o.ouivuiiieiiieeisinieeeseiseirinserennaneensirenens 212

A, Sorbate-Sorbent Interactions and Mechanisms .......oovvvveirveernserenns 212



B. Specialized TLC Plates and Treatments............ e reseesineeeerranee 214

IV. Paper Electrophoresis and Paper Chromatography ........c.ooveviiiiiiiinnns 216
A. Paper Electrophoresis......vviviiiiiiiiiiiiiiiiiii i e 216
B. Paper Chromatography .ooeeeriiiiiiiiiiii i eeeeer s raaneeaanas 217
V. A PP A ONS . et vtiiiiiiinrssrinnnnnresrsnnnsnsssmannssasannes et teaiiiaeiaesseieseeerean 217
References...... eraans e tteateataaneaes et Ce et eessrartarraeraataasaaararaaarnaas thasennense 222



	Inhaltsverzeichnis
	[Seite 1]
	[Seite 2]
	[Seite 3]
	[Seite 4]


