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ABSTRACT. Liquid chromatographic enantiomer separation of A-tert-butoxycarbonyl (BOC) a-amino acids
and their ethyl esters was performed on covalently nmmobilized chiral colunmn (Chiralpak IC) denived from
polysaccharide derivative. The solvent versatility of the covalently immobilized Chiralpak IC in enantiomer
separation of N-BOC «-amino acid ethyl ester derivatives was shown and the chromatographic parameters of
their enantioselectivities and resolution factors were greatly influenced by the nature of the mobile phase. Also
the effect on the dissolving solvent for these analytes on the enantiomer separation using the same mobile phase
and the examples of preparative enantiomer separation on analytical column were shown.
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Fig. 1. Preparation of racemic and (L)-A-BOC protected a-amino acid and its ethy] ester.
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Table 1. Etfect of mobile phase on enantiomer separation of N-BOC a-amino acids on Chiralpak IC.

Mobile 3% IPA/hexane (V/VY 3% THE/hexane (V/V) 10% Dioxane/hexane 43% MTBE/hexane
phase with 0.1% TFA with (1.1% TFA (VAVOYIWith0.1% TFA  (VIV)with 0.1% TFA
Analvte o k" RS Cont' o k' RS Cont' & k' RS Conf! & k° RS Conf?
Ala 1.11 235 097 D 147 692 381 D 1.56 7.00 669 D 205 341 750 D
Leu 127 145 138 D 100 491 - - 1.00 337 - - 1.00 267 - -
Met 108 372 098 L LI6 1033193 D 116 9293 222 D 111 509 135 D
PG 113 341 18 L 1.04 1075046 L 104 941 029 L 142 261 38 L
Phe 106 314 080 D 1.05 1042076 L 1.15 878 1.72 L 142 457 381 L
Val .00 147 - - 129 328 434 D 116 351 206 D 1.10 1.88 083 D

Chromatographic conditions: Flow rate=1 mL:min: Detection UV 220 nm: *Selectivity factar. "Capacity factor of the first
eluted enantiomer. ‘Resolution factor. “The absolute configuration of the second eluted enantiomer.

Table 2. Effect of mobile phase on enantiomer separation of A~-BOC g-amino acid ethyl esters.

Mobile 5% IPA/hexane 2% IPA/hexane 5% THF/hexane 50% MTBE/hexane
phase (VIV) (V/V) (VIV) (VIV)

Analvte o k" Rs* Conf' of k" Rs Conf' o k" Rf Conf’ o K" Rs* Conf'
Ala 1.08 1.16 048 D 1.12 297 094 D 1.38 248 107 L 1.871.92 3.50 D
Leu 1.32 031 124 L 135 072 163 L 1.37 087 149 L 1.370.86 149 D
Met 142 090 2,11 L 158 236 315 L .13 136 08 L 1.50 2.44 248 D
PG 1.39 227 488 L 1.33 420 347 L 1.77 167 303 L 141204 33 L
Phe 135 096 1.39 L 147 245251 L 1.OO 127 - - 1.122.81 0.534 L
Val 1.11 040 0.17 L 1.15 082 081 L .10 1.12 024 L 1.580.74 1.79 D

Chromatographic conditions: Flow rate=1 mL:min: Detection UV 220 nm: *Selectivity factar. "Capacity factor of the first
eluted enantiomer. “Resolution factor. “The absolute configuration of the second eluted enantiomer.
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Table 3. Effect of solute solvent on enantiomer separation of N-BOC a-amino acid ethy] esters using 5 % IPA/hexane
as a mobile phase.

Solute IPA EtOH THF

solvent

Analvte o 1Ny Rs"  Conf! o K RS Conf! & k" R Conf*
Ala 1.08 1.16 (.48 D 1.00 1.18 - - 1.00 1.14 - -

Met 142 0% 211 L .16 092 1.70 L 184 069 nc’® L
Phe 133 096 1.39 L 1.13 1.01 1.08 L 1.84 070 ne’ L

Chromatographic conditions: Flow rate=1 mL:nin: Detection UV 220 nm: “Selectivity factor. *Capacity factor of the first
eluted enantiomer. ‘Resolution factor. “The absolute configuration of the second eluted enantiamer. *Nat calculable.
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Fig. 2. Chromatograms of enantiomer separation of racemic N-BOC methionimme ethy| ester (injected amount: Spg)
dissolved in solute solvent (lefi: IPA, middle: EtOH, night: THF) using 3% IPA/hexane (V/V) as a mobile phase. See
Table 3 for chromatographic conditions and results.
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recognition ¥|FAUE] U FHoE ZIs=E A [PA/hexanes o &8k £E ol 5 el 248 &
U Aoz A MBOCLE 259 alanine,  Zo)s £012] 2R gl N-BOC g-aminoe acid
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Table 4. Effect of solute solvent on enantiomer separation of N-BOC a-amino acid ethyl esters using 2 %
[PA/hexane as a mobile phase.

Solute IPA EtOH THF

solvent

Analyte ¢ k' RS Conf’ & k' RY Conf! & k" RS Conf!
Ala 1.12 2.97 0.94 D 1.00 2.13 - - 1.11 296 0.76 D
Met 1.58 2.36 315 L 1.12 2.18 0.91] L 1.58 250 3.01 L

Phe 147 245 251 L 1.1 217 078 L 147 261 244 L

Chromatographic conditions: Flow rate=1 mLmin; Detection UV 220 nm *Selectivity factor. "Capacity factor of the first
eluted enantiomer. ‘Resolution factor. “The absolute configuration of the second eluted enantiamer. *Nat calculable.
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Fig. 3. Chromatograms of enantiomer separation of racemic N-BOC alanine ethyl ester (injected amount: 5ug)

dissolved in solute solvent (lett: IPA, middle: EtOH, right: THF) using 2% IPA/hexane (V/V) as a mobile phase.
See Table 4 for chromatographic conditions and results,
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Fig. 4. Chromatograms of enantiomer separation of racemic N-BOC methionine ethyl ester (injected amount; 3ug)
dissolved in solute solvent (lett: IPA, middle: EtOH, right: THF) using 2% IPA/hexane (V/V) as a mobile phase.
See Table 4 for chromatographic conditions and results.
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Fig. 5. Chromatograms of enantiomer separation of racemic ¥-BOC phenylalanine ethyl ester (injected amount: Sp
¢) dissolved in solute solvent (left: IPA, middle: EtOH, right: THF) using 2% IPA/hexane (V/V) as a mobile phase.
See Table 4 for chromatographic conditions and results,
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Fig. 6. Chromatograms of preparative enantiomer
separation of racemic N-BOC methionine ethy] ester
[injected amount: Spg(the bottom), 25png. 30pg. 75ng.,
100pg(the top)] dissolved in solute solvent of IPA using
2% IPA/hexane (V/V) as amobile phase.
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