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combined volume of the column, the sample injector and the detector was determined 
before packing the column by measuring the volume corresponding to the peak 
maximum of an organic solute in the dry nitrogen carrier gas and with no solvent or 
solid support in the column. The volume of the solvent was determined by an internal 
standard. The volume of the solid support was calculated from its density as deter- 
mined by a specific gravity bottle. The results from the two methods differ by 2 yO. 
The difference was mainly due to uncertainty in the effective volume of the solid 
support. 

It is concluded that with hydrogen flame ionization detector it is now possible 
to determine directly, by air peak, the gas hold-up of GLC apparatus by presaturating 
the carrier gas with an organic solvent prior to the injection of the air sample. In the 
case of non-volatile solvents, the carrier gas may be saturated with any other suitable 
organic solvent of low volatility at the column temperature. 
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Resolution of amino acids by gas chromatography* 

The resolution of racemic mixtures of secondary +alkanols by gas cbromatog- 
raphy of the corresponding diastereoisomeric c+hydroxypropionates has been re- 
ported earlier19 2. The present communication describes a similar approach to the 
separation of cc-amino acids. 

The amino acids examined were chromatcgraphed in the form of N-trifiuoro- 
acetyl (N-TFA) esters3 of 2-n-alkanols, the latter serving to introduce an additional 
asymmetric center. The derivatives were prepared in nearly quantitative yields by 
csterification in the presence of MCl, and treating the resulting amino ester hydro- 
chlorides in methylene chloride solution with excess trifluoroacetic anhydride at-20’ 
with stirring. The reaction mixture was allowed to warm up to room temperature 
and left for I h. 

* This work was pcrfornxd under the sponsorships of the U.S. National Bureau of Standards. 
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Gas chromatography was carried out on capillary columns of ISO ft. length 
and 0.01 in. I.D., provided with a hydrogen flame ionization detector. The diastereo- 
isomers derived from alanine, valine, leucine, isoleucine, proline, phcnylalanine and 
glutamic acid could be separated under the esperimental conditions given in Table I. 

TAULE I 

GAS CHROMATOGRAPHIC SEPARATION OF THE DIASTEREOISOMERS OP N-TFA-,wINo ACID ESTERS 
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140 0.314 0.343 
100 0.421 0.440 
I50 0.210 0.22 7 
140 0.1og 0.114 

140 0,433 0,46G 1.08 

100 0.525 0.555 1.06 
150 0.251 0.263 1.05 
=4o 0.143 0,147 1.03 

*4o 0.576 o.G15 1.07 
100 0.046 0.083 I.OG 
I50 0.355 0.401 I.04 

140 1.351 1.490 1.10 

100 I.335 1.460 I .og 

I.50 o.sgo 0.955 I *OS 

I.$0 3.10 3.26 1.05 

IGO a.5G 2.67 I.04 

I-10 1.44 1.49 
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1.05 
1.0s 

1.04 

I.04 

l Allocation of the peaks of the isolcucinc clerivativcs (see test) has not yet been maclc; they 
overlap those of the N-TFA-leucinc a-octyl cstcrs. 

* * A = ‘capillary column (l’crkin Elmer) KS-rzG5 coated with trifluoropropylmethyl polysil- 
oxanc; Row rate 1.5 ml N,/min. I3 = capillary column (Perkin Elmer) coated with polypropylene 
glycol; flow rate 2.6 ml N&in. 

ii The retention time of clicthyl sebacatc (in min) is: for 1~j.0~ 12.1, for 150’ 13.2, and for 160~ 
4.55. 

I§ Ratio of the retention times of the cliastcreoisomers. 
.; 

The degree of resolution obtained for some of the above compounds can be seen 
in Fig. I. Isoleucine, which contains two asymmetric carbon atoms, can be resolved 
in the form of the N-TFA ester of I-octanol, whereas the corresponding a-rt-octyl 
derivative gives four peaks as expected. Trifluoropropyl-methyl polysilosane is 
preferred to polypropyleneglycol as stationary phase, because of the shorter analysis 
time and generally higher ratio between the retention times of the diastereoisomers. 
A temperature of 140’ was found suitable for the separation of all derivatives studied, 
except for N-T’F,4-phenylalanine z-octyl ester, which was better resolved at ISO’. 

In order to allocate the peaks, derivatives Were prepared from optically active 
reagents. As in the case of cc-all;anoylosypropionates1~2 the DL (or LD) compounds had 
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Fig. I. Clxomatogram of cliastcrcoisomcrs of N-TFA-amino acicl 2-octyl cstcrs. Column, 
Table 1, column A; temperature I 30~; flow rate 1.5 ml N,/min. 

SW.? 

in all cases a higher retention volume. Small amounts (I-5 o/o) of the second diaster- 
eoisomer found in the products of these syntheses are considered to result from in- 
complete steric homogeneity of the reagents. 

For application of the method to amino acids, the N-TFA esters of which have 
relatively low retention times , a-octanol is a convenient reagent, since its enantio- 
morphs are commercially available. z-Butanol is suitable for amino acids, such as 
glutamic acid, which lead to compounds with high retention times. Modified types of 
diastereoisomeric derivatives, e.g., amino acid methyl esters having an asymmetric 
centre in the group attached to the nitrogen atom, might be needed for estension 
of the resolutions to other natural amino acids. 
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