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Separation of Amino Acid Enantiomers by Gas Chromatography II
—(8)-5-Isopropyl-N3-phenyl-2-thiohydantoin as Stationary Phase—

Man Ki Park, Jong Seong Kang, Jae Ha Ryu, Jeong Hill Park and Dong Won Jeon
College of Pharmacy, Seoul National University, Seoul 151, Korea and
*College of Home Economics, Ewha Woman's University, Seoul 120, Korea

Abstract—The enantiomers of five amino acids (alanine, valine, threonine, leucine and pheny-
lalanine) could be separated by gas chromatography with optically active (S)-5-isopropyll-N®-phenyl-
2-thiohydantoinic stationary phase, which prepared from L-valine and phenylisothiocyanate. Gas
chromatographic separations on methylesterificated and N-trifluoroacetylated amino acids have been

conducted in isothermal at several column temperatures (180~190, 200, 210°C).

The separation

factors were 1.29 (alanine, 190°C), 1.35 (valine, 190°C), 1.33 (threonine, 190°C), 1.17 (leucine,
190°C) and 1.05 (phenylalanine, 190°C) and D-isomers eluted prior to L~isomers in every instance.
The result of this experiment shows that this stationary phase can be used for the separation of

the other amino acids enantiomers.
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7|7] & A]2k—Phenylisothiocyanate (Fn5¢, <
1), DL-9 L-alanine, DL-%2 L-valine, DL-9
DL-4 DL-4%
¥ &% (Sigma), trifluoroacetic an-
hydride GEHiLBD) . ol &F2#E, =lehg,
REEL 5 EGFE A
7] 7) 2= flame ionization detector (FID)~} X
2% stz zwpxzel® (Shimadzu GC-R1A),
GC processor (Shimadzu RPR-G1), GC/MS
(Hewlett-Packard Model 5985B), NMR (Varian
Model FT-80A), IR (Beckmann IR 20A), UV
(Unicam SP 1750), #AE7]& £ E 2 Zels]q
el (Jasco J-20), Z&}=]v| €} (Rudolph Autopol-
I1-589) 2 4 54 A=A (Gallenkamp) 5-&

L-phenylalanine, L-leucine,
L-threonine

F2

Agsec
TEtEM DA M| HZE!¥P—L-valineg 10%
NaOH & o] &3] A phenylisothiocyanate%

s}erz 50°Coll A 34 7+ F-oF B x]zl
HClz F8h44 A4¢ At o
daoE A AAg ¥ &,
AAA#H k. IR, NMR, Mass 23 E8o] &)
o] £A& (S)-5-isopropyl-N3-phenyl-2-thiohy-

dantoin ((S)-IPTH) 1% ¥4 84t}
UV MeQnm 5 270
IR vf8fem=t ;1760 (C=0)
NMR(CD,0D)é 5 1. 10(6H, dd, G’ >C,
4.30 (1H,d, =CH)
MS(m/e) ; 234 (M)

[a]® ; —34° (MeOH)

mp ; 207~208°

XA (FEEE) — () -IPTHE vl gl 0]
3 749} 3fo] 4] Chromosorb WAW (80~ 100mesh)
o 29517 =%} (coating) AZ k. o] FA ¥
A 3.2mm id x2 Ime 943 FHA A
o) 2AANZ &, Airtxs F< 10ml/min, 27T

2 230°Cel A 2447t A A Bk

Alze| Exzgl"—3N ¢ 1t~

ol &

|~ 1_% =
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L-aminoacid isopropyl ester% zlzdit}. o 7]l
o

trifluoroacetic anhydride® YWz A 2o A 24 7
WA 3 gA Asrtas 58 FHA A A
oFs} &0l 8 ) Avte] N-trifluoroacetyl-DL-%

L-aminoacid isopropyl ester& ] 23t o] A&
Fraiid $HAA
A5z S

GC B4 =H—7 %7 = FIDZ AL4-319 o
A 2 50ml/min, 44 0.85kg/em?, F7)1.05kg/
em?e] 276l A AEAY LEE 300°CE el

b e R R A 2 E

t}. *157‘%17191 2= 250°Cz dtgl=, A%
L BgAsE A4yl 9kl 180°C, 190°C,

200°C, 210° C(alanine, valine, threonine2] 7 %)
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2 AEE

A)elA A7 Feo

DL- ¥ L- 0}-‘3]_1.1‘_/‘ Fr=AE 2% (S-IPTH
g §AA7
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Table I-Retention times and separation factors for the N-TFA-D, L-amino acid isopropyl esters on (S)-

IPTH as stationary phase (detector temp.: 300°C, injection port temp.: 250°C, carrier gas Ny:
50m{/min. )
. 180°C 190°C 200°C 210°C
amino acids - -
tr a tr a tr a tr a

D-ala 8.02 6. 81 3.37 . 1.68

L-ala .01 L% geo 129 o1 123 L76 120

D-val 7.13 6. 36 ; 3.32 o 1. 80

L-val 7.55 106 g40 L0 506 1% 2.06 12

D-thr 7.69 6. 61 e 4. 01 1.98 E

L-thr 7.79 1. 15 8. 62 1. 33 4. 60 1.17 212 1.13

D-leu 3. 09 1.99 1.33

L-leu - 351 U7 221 LIS L LU

D-phe _ 9.48 5.90 3.40

L-phe 9.92 105 611 104 351 104
7t e opol g AA S BAAFE FAY Aese

ZH Ad g A a AR EA phenylalanine 3338}o] A A ] &£ A <+ 190°C

9 HFAE Fig 1o BAsdA}. 200°C~ ~210°C Atolell Al w}& ofm| =4t AElo) A A
210°CA}o] o 4 3= alanines} valine, 190°C X o RAGRe Agoer dolon] o5k
o] 4] &= alanine, valine, threonineg] 3338}o)4=a HelE wolx gl o]Aod wulFo Hol

A e) A 47t leucine, phenylalanines] 33+

o] HAA L FEA gl wvlE AvHoz FA
vt BReEs} Be4E LA} o
4 F7Fsh, 180°C A oj 4] threonine, valine
16
12
ala
o
(o]
X g
A
: / thr
S
leu
4
a2 vt
phe
i : +
o 2.0 2.1 2.2
1/T x 103

Fig. 1-Plot of the logarithm of the separation factor
vs. the inverse of the absolute temperature
for N-TFA-D, L-amino acid isopropyl esters.
ala=alanine, thr—=threonine, leu=leucine,
val=valine, phe=phenylalanine
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Fig. 2-Solvent-solute interaction model.
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