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Different isomers of Jbydroq-a-amino acids are known to be 

constituents of many natural end synthetic biologically active 

compounds (I). 

There are some publications on separation of certain amino 

acid diastereoisomers by gas-liquid chromatography using N-tri- 

fluoroacetylamino derivatives (2-j). 

The purpose of this paper is to show the application of gas- 

liquid chromatography for studying the configuration of the 

diastereoisomers of hydro~smino acids. 

The method presented here is based upon the differences in pby- 

sico-chemical properties of diastereoisomers depending upon the 

structure of substituent groups at the asymmetric centre. 

The formation of inter- and intra-molecular hyc;rggen bonds nece- 

ssarily accompanies the gas-liquid chromatography of mono-N-tri- 

fluoroacetyl /TFA/ methyl esters of I-hydroxy-H-amino acids, 

since these derivatives possess a free hydroql 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 three- and erythro-isomrs. 
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QuantiLlLivoly thiz effect for each zuaino aciti mi3.y lee sx_cresscd 

by the ral-io of retention volumes Of tliC? COlii;?OLlILii having Ire2 EJ.fXi 

acylated qdroxyl grcqs /Vrel/. One may expect 

is differ~n-L for the thrco- and erythro-isomers 

the compo.;ncis of the sacI3e stereocnemical series 

chemical -lass. 

that thi- v-alue " 

?Xld CcnslJ~it l'or 

In Tabl': 1 the retention times are presented for some amino 

acid diaskreoisomers chromatographed as methyl esters of mono-& 

TFA /Pig. I/ (5).ana N,G-bis-i 3P;L-deriva-Livcs /Fig. 2/ (6) cm 3 

straight ,>olulim /I20 x Cl,4 CU./ packed wiT;h 0,5 k polyethylen- 

glycolaai:?ate 0% CkTomosorb W /6+&O mesh,' in acid form (7). 
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FLG. 1 

Cilromatog.~aphic se pardion of methyl esters 
vatives. ~Chc ro%e of gas-cqrier fl?w is 75 
tempera-Lu.:c. increiise is I,3 C p-r nlnute. 

01 ;no?:o-N-TFA-beri- 
ml/min. The rate of 



No.43 

\ 
\ 

FIG. 2 

Chromatographic separation of methyl esters of N,O-bis-TFA-deri- 
vatives. The rate of gas-caS;rier flow is 75 ml/min. The rate of 
temperature increase is 1,3 C per minute. 

TABLE 1 (8) 

I 
Hydroxyamino acid i 

Retention time /min/ 

: ,mono-Ii-TFAjfi,O-bis-TEA&rel mono-N-TFA 
! ! ! 'N,O-bis-TFA 

p-hydroxy-LX-sminobytiric 
acid erythro- 16,l 

tkreo- 19,l 

J3-hydroxy-ti-aminovaleric 
acid erythro- 22,2 

tbreo- 29,3 

I-bydroxy- cc-aminoisocaproic 
acid erythro- 24,4 

threo- 29,3 

threo- 
- 34,1 

41,l 

r-hydroxgproline tbreo- 15,2 

bhydroxy- fi-phenyl-~Gxi-xi-- 
propionic acid - 12,l 

tbreo- 14,0 

103Oc 

::s 4,45 2,33 

2:; 4,51 2,31 

IO,6 
695 

2,30 
4,51 

14,8 2,30 
14ooc 993 4,42 

390 5,36 

160°C 
295 4984 
2,4 5,85 
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Aliphatic 
p_- 
hydroxy-c+amino acid diastereoisomers may be 

satisfactorily separated under these conditions; trifluoro- 

acetylation of the bydroxy groups invers the sequence of elution 

of configurational isomers. 

The results given in Table 1 show that the Vrel value of alipha- 

tic bydroxyamino acid diastereoisimers with similar configuration 

stays constant. At the same time a marked difference is observed 

in absolute V rel value for the tbreo- and erythro-isomers. However 

for gas-liquid cbromatographic separation of diastereoisomers of 

some nonaliphatic bydroxyamino acids e.g., 
I 
-bydroxyproline and phe- 

nylserine the absolute -value of Vrel markedly differs from V 
rel 

found for aliphatic I-bydroxyamino 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 class of bydroxy- 

amino acids and thus serves as a criterion of the tbreo- or erytbro- 

confi,guration of the isomers studied. 
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