Tetrahedron Letters No,43, pp. 3885-3888, 1965, Pergamon Press Ltd.
Printed in Great Britain.

SEPARATION OF HYDROXYAMINO ACIDS AND DETERMINATION
OF THEIR CONFIGURATION BY GAS-LIQUID CHROMATOGRAPHY.
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Different isomers of ﬁ—hydroxr—u-amino acids are known to be
constituents of many natural and synthetic biologically active
compounds (1).

There are some publications on separation of certain amino
acid diastereoisomers by gas-liquid chromatography using N-tri-
fluorocacetylauino derivatives (2-3).

The purpose of this paper is to show the application of gas-
liquid chromatography for studying the configuration of the
diastereoisomers of hydroxyamino acids.

The method presented here is based upon the differences in phy-
sico-chemical properties of diastereoisomers depernding upon the
structure of substituent groups at the asymmetric centre,

The formation of inter- and intra-molecular hyurQgen bonds nece-
ssarily accompanies the gas-liquid chromatography of mono-N-tri-
fluoroacetyl /TFA/ methyl esters of ﬁ-hydrox3M-d—amino acids,
since these derivatives possess a free hydroxyl group. It is evi-
dent that a change in the nature of the functional group in one
of the asymmetric centres, e¢.g. as a result of acylation of the
hydroxyl groups (4), should exert a profound effect on the inter-
action of a compound with a stationary phase and consequently on

the separation of threo- and erytiaro-isomers.
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Quantitabively this effect for each amino acld mey be exgressed
by the ratio of retention volumes of the compound having Irec and
acylated aydroxyl groups /Vrel/. Onc may expect that this value
is differsnt for tne threo-~ and erythro-isomers aand constant for
the compoinds of the ssme stereocnemical series within the saue
chemical :lass.

In Tabl: 1 the retention times are presented for some amino
acid diastercoisomers chromatographed as methyl ecsters of mono-ii-
TFA /Fig. 1/ (5) and N,C-bis-TFi-derivatives /Fig. 2/ (6) on a
straight coluun /120 x 0,4 cm./ packeda with G,5 % polyethylen—

glycoladinate on Chromosorb W /6U-80 mesh/ in acid form (7).
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FIG. 1

Caromatographic sepsration of methyl esters ol mono-N-TFA~deri-
vatives, The rate of guu-cagrlyr flow is 75 ml/min. The rate of
temperature increase 1o C per minute.
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2

Deleclor response
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Chromatographie separation of methyl esters of N,O-bis-TFA-deri-
vatives. The rate of gas—caarier flow is 75 ml/min. The rate of
3

temperature

incrsase is 1,

TABLE 1 (8)

C per minute.

Hydroxyamino acid

Retention time /min/

mono-N-TFi il ,0-bis-TFif, rel
2 3

_mono=-N-TFA
“N,0-bis—TFA

p-hydroxy~ & ~aninobytiric
acid erythro-
threo-
p-bydroxy- o« -aminovaleric
acid erythro-
threo-
F-hydroxy- o ~aminoisocaproic
acid erythro-~
threo~
p-bydroxy- o ~aminocaproic
acid erythro-
threo-
(—h;ydromroline threo-

p-bydroxy- p-phenyl- & —~amino-
propionic acid erythro-
threo-

16,1
19,4

22,2
29,3

24,4
29,3

34,1
41,1

15,2

103°

2,33
4,45

2,1
4,51

2,30
4,51

2,30
4,52
5,06

4,84
5,85
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Aliphatic ﬁ—hydroxy—tx—amino acid diastereoisomers may be
satisfactorily separated under these conditions; trifluoro-
acetylation of the hydroxy groups invers the sequence of elution
of configurational isomers.

The results given in Table 1 show that the V‘T"el

value of alipha-
tic hydroxyamino acid diastereoisimers with similar configuration
stays constant, At the same time a marked difference is observed

in absolute vrel

value for the threo- and erythro-isomers. However
for gas-liquid chromatographic separation of diastereoisomers of

some nonaliphatic hydroxyamino acids e.g., [Lhydroxyproline and phe-

rel rel

nylserine the absolute value of V markedly differs from V
found for aliphatic p-hydroxyamino acids,

The results obtained demonstrate that the value of relative reten-
tion of mono-N-TFA and N,O-bis-TFA-methyl esters derivatives of
amino acids is constant and specific for each c¢lass of hydroxy-
amino acids and thus serves as a criterion of the threo- or erythro-

configuration of the isomers studied,
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