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Separation of Amino Acid Enantiomers by Gas Chromatography (][ )

(8)-5-isobutyl-N3-phenyl-2-thiohydantoin as chiral stationary phase

Manki Park, Jeongseon Yang and Changbum Ko
College of Pharmacy, Seoul National University, Seoul 151-742, Korea

Abstract—The resolution of N-trifluoroacetyl (N~TFA) ter-isopropylesters of Ala, Ile, Leu,
Val and Phe by gas chromatography on the (S)-5-isobutyl-N®-phenyl-2-thiohydantoin as
stationary phase was investigated. The phase was employed at several column temperatures
(140°C~200°C) and the separation factors were 1. 18~1, 45 range for five amino acid enantiomers.
The possible mechanism of chiral recognition was investigated by NMR techniqgue and the
association constant(K,) was calculated as 201.3(r=0,98) for alanyl derivative.
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Table I—Gas chromatographic separation of some
amino acid enantiomers /
15 - :
Amino Temperature t*g Ue —
acid 0 D L “DoL Leu P
{
Ala 190  0.28 0.36  1.30 ! B e
180 0.33 0.43 1.32 .M
- |
170 0. 60 0.80 1.33 5 ° | \ P
160 0.94 1.24 1.32 2 } /}4/
150 1.52 2.06 1.36 | /”
140 2.58 3.52 1.36 Phe Vel
Ile 190 0.53 0.74 1.40 5 ~
180 0.78 1.1 1.42 — T w Y
170 Lo 172 " 2.1 2.2 2.3 24 W,
160 1.96 2.80 1.43 Fig. 1—Plot of the logarithm of the separation factor
150 3.30 477 145 («) vs. the inverse of the absolute temper-
’ ’ ! ature for N-TFA-D,L,~amino acid ester as
140 5.68 8.26 145 solutes on Leu-PTH as the stationary phase.
Leu 190 0.55 0.75 1.36 P -
180 0.9  L13  l.24 9 Assgeh 4 ALY G7A AL
170 L4 L7222 Az9 2HASF A% Fig 1o E2A%
160 2.28 2.86 1.25 %t
150 3.85 4.82 1.25 dutd o2 257} R&FE EHAFE AR
Val 170 1.09 1.24 1.14 1} leucine, valine®] 74 -$- Z7+ 190°C, 170°C°ﬂ
160 1.80 2.03 112 A AR =A el Isoleucines) alanines)
150 3.00 3.45 1.15 Bz A% 4 29 phenylalanines} valine
Phe 200 2.30 2.69 1.17 o] BEASE) AdA oz vt
190 4.19 5.00 1.19 Lochmuller-— ©_3) 3,6]_5:]', %}é :]7_7§ /xg_oﬂ /\.] 7] EE’I-
180  6.5¢ 7.8 120 4 @A¢ mechanism® F2 wAA A
170 10. 40 12.94 1.24

t*g; corrected retention time, min.
(tr,sampte— 1R, sotvent)

ap,L; separation factor (t*g,p/t¥r,i)
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Fig. 2—Effects of the concentrations of N-TFA-L-
Ala-methyl ester on the spectra of Leu-PTH
NH proton in deutero chloroform, keeping
the concentration of Leu-PTH constant at
100mM.

Chemical shift of Leu-PTH NH proton (ppm)

8 12 16 20
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Concentration of Ala-~der. (mM)

Fig. 3—Effects of the concentrations of N-TFA-L-
Ala-methyl ester on the spectra of Leu-PTH
NH proton in deuterochloroform, keeping
the concentration of Leu-PTH constant at
100mM.

d:; chemical shift of given conc. of Ala-der.
¢5; conc. of Ala-der.
K.=201. 3(r=0.98)

Vol. 82, No. 2, 1988

($)-(D) Interaction model
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(8)-(L) Interaction model

Fig. 4—Possible interaction model of solvent and
solutes.
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