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Abstract: Comparative liquid chromatographic enantiomer
separation of a-amino acids, their esters and primary amino
compounds was performed using two chiral stationary phases
(CSPs) prepared by covalently bonding (+)-(18-crown-6)-
2,3,11,12-tetracarboxylic acid (18-C-6-TA) of the same chiral
selector. In general, the separation factors and resolution
factors for these analytes on CSP 1 were greater than on CSP 2,
while these capacity factors on CSP 2 were quite greater than
on CSP 1. Except for leucine methyl ester and phenylalanine
methyl ester, the elution orders of all analytes including a-
amino a-alkyl acids and phenylglycine alkyl esters on CSP 1 are
identical to those on CSP 2. This study showed that different
connecting structures for these two CSPs might influence their
ability to resolve the analytes depending on their structures
related to the chiral recognition mechanism.

Keywords: Enantiomer separation, Chiral stationary phase,
(+)-(18-crown-6)-2,3,11,12-tetracarboxylic acid, Chiral crown
ether
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Fig. 1. The structures of (+)-18-C-6-TA (left) and its derived CSP 1 (middle) and CSP 2 (right). Two intramolecular hydrogen bondings
(dotted line) between the amide N—H hydrogen of CSP 1 and the ether oxygens of the crown ether moiety of the CSP 1 were shown.
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Fig. 2. Typical chromatograms of enantiomer separation of
phenylglycine on CSP 1 (left) and CSP 2 (right) (the first peak:
L-isomer, the second peak: D-isomer) Mobile phase: 100% methanol
with 10 mM perchloric acid; Flow rate = 1 mL/min; Detection UV
230 nm (Injection amount 1 pg).
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Table 1. Comparative enantiomer separation of a-amino acids on
CSP 1 and CSP 2

Column CSP1 CSP2

Analyte o kY Rs Conf® « k' Rs Conf'
Alanine 146 197 1.18 D 138 388 117 D
Arginine 1.79 239 248 D 177 852 232 D
Aspartic acid 1.66 140 254 D 158 293 248 D
Glutamic acid 1.68 1.14 206 D 157 319 198 D
Glutamine 145 091 183 D 143 241 180 D
Isoleucine 1.61 027 156 D 137 084 145 D
Leucine 146 050 142 D 130 144 1.18 D
Norleucine 1.72 068 1.80 D 154 160 137 D
Norvaline 1.71 0.68 157 D 157 151 146 D
Methionine 148 141 294 D 137 454 265 D
Phenylalanine 146 063 211 D 132 188 192 D
Phenylglycine 1.58 145 374 D 142 462 258 D
Serine 2.17 072 245 L 207 265 361 L
Threonine 145 019" 074 L 142 042" 1.09 L
Valine 185 043" 185 D 1.68 1.00" 158 D
Aminobutanoic acid 1.81 0.60 1.63 D 156 1.76 142 D
Aminocarproic acid 1.77 0.70 1.79 D 1.68 141 172 D

Mobile phase: 100% methanol with 10 mM perchloric acid, 1)
100% methanol with 20 mM perchloric acid Flow rate = 1 mL/min;
Detection UV 230nm; a separation factor, Rs resolution factor.
*The configuration of the second eluted isomer.

Table 2. Comparative enantiomer separation of a-amino acid methyl
esters on CSP 1 and CSP 2

Column CSP 1 CSP2

Analyte o kY Rs Conf® a k' Rs Conf’
Alanine 138 213 093 D 135 417 076 D
Asparagine 172 062”274 D 151 122725 D
Asparticacid 1.64 064" 150 D 147 141" 137 D
Leucine 100 099 - 122 457 052 L
Norleucine 136 1.08 124 D 129 228 101 D
Norvaline 130 1.07 1.10 D 127 261 104 D
Methionine 129 197 090 D 113 690 046 D
Phenylalanine 1.00 2.07 - .15 817 1.14 L
Phenylglycine 3.31 231 860 D 304 537 744 D
Serine 218 118 293 L 223 322 303 L
Threonine 176 0.17 114 L 204 055 189 L
Valine 175 029 083 D 119 220 060 D

Mobile phase: 100% methanol with 10 mM perchloric acid, 1) 90%
methanol/water (V/V) with 10 mM perchloric acid; Flow rate =
1 mL/min; Detection UV 230 nm; o separation factor, Rs resolution
factor. *The configuration of the second eluted isomer.

Table 1-3°4 KHoJF=aL Q= nfe} o], CSP 194 Hrt
CSP 204 Fe2|AlS Wk ofue} S8R thA2 o2
A veRd olfi<= CSP1°] Z7HAAL Qs 2Rl 719
St Zlo= Holth WA CSP2oA KT} CSP 1914 el
7F oiF A YRt o= Fig. 18] CSP1 7ol B
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N-H$} crown ether oxygens 72| intramolecular hydrogen
bonding interaction © % {15}] chiral selectori-AF] freedom
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o] A FZ2ARAelA o]n] EAd¥ intramolecular hydrogen
bonding interaction ©= <13} crown ether oxygens2} i
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Table 3. Comparative enantiomer separation of primary chiral amine
compounds on CSP 1 and CSP 2

Column CSP1 CSP2
Analyte o k' Rs Conf" o« kY Rs Conf®
Alanine-p-naphthylamide 1.13 9.19 1.15 R 122 1538 1.76 R

a-Methylbenzylamine 1.30 457 141 S 126 10.13 1.21 S
o-Methyltryptamine 1.05 3.53 0.20 1.00 812 -
1-(1-Naphthyl)ethylamine 1.19 3.24 0.99 R 1.12 8.69 0.78 R
Norephedrine 1.07 1.89 0.36 1S,2R 1.07 3.93 0.35 1S,2R
5-Hydroxytryptophan 129 1.87 197 R 129 328 181 R

Mobile phase: 100% methanol with 10 mM perchloric acid; Flow
rate = 1 mL/min; Detection UV 230 nm; o separation factor, Rs
resolution factor. “The configuration of the second eluted isomer.
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Table 4. Comparative enantiomer separation of a-amino a-alkyl
acids on CSP 1 and CSP 2

Table 4,5+ a-amino o-alkyl acid2} phenylglycine alkyl

H,N_ _COOH
(CH2)H
Analyte CSP 1 CSP2
n o k' Rs Conf® « k' Rs Conf®
1 146 197 1.18 D 1.38 3.88 1.17 D
2 1.81 0.60 1.63 D 1.56 1.76 1.42 D
3 1.71 0.68 1.57 D 1.54 1.60 1.37 D
4 1.72 0.68 1.80 D 1.57 1.51 1.46 D
6 1.77 0.70 1.79 D 1.68 141 1.72 D

Mobile phase: 100% methanol with 10 mM perchloric acid; Flow
rate = 1 mL/min; Detection UV 230 nm; a separation factor, Rs
resolution factor. “The configuration of the second eluted isomer.

Table 5. Comparative enantiomer separation of phenylglycine alkyl
esters on CSP 1 and CSP 2

HN

O(CH)y H
o

Analyte CSP1 CSP2
n o ki Rs Conf® a k' Rs Conf?
I 331 231 860 D 304 537 744 D
2 331 211 780 D 315 468 730 D
4 335 222 742 D 324 468 7.14 D
5 344 192 17.13 D 324 444 6.99 D
6 347 193 6.85 D 334 422 6.72 D
8 349 1.73 6.64 D 3.39 393 6.58 D

Mobile phase: 100% methanol with 10 mM perchloric acid; Flow
rate = 1 mL/min; Detection UV 230 nm; o separation factor, Rs
resolution factor. *“The configuration of the second eluted isomer.
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