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Interaction between Asymmetric Solutes and Solvents.
N-Lauroyl-L-valyl-t-butylamide as Stationary Phase in Gas Liquid Partition
Chromatography

By BinvaMIN FrIBUSH
(Depariment of Chemistry, The Weizmann Institute of Science, Rehovot, Israel)

Summary A powerful g.c. stationary phase for enantio-
meric resolution of the N-trifluoroacetyl-(4-)-methyl ester
of a-amino-acids is reported.

Tue most efficient optically active stationary phases for
g.c. separation of enantiomeric o-amino-acid esters, re-
ported so far, are dipeptide!~® and tripeptide® derivatives.
It has been suggested that the high selectivity observed
results from the ability of these solvents to form association

4%, in CHCl,),was examined. The resolution factors listed
in the Table were measured at 130°. They represent the
highest values reported, so far, for the resolution of a-amino-
acid derivatives on asymmetric phases and are comparable
with the best results obtained for the separation of the
corresponding diastereomeric derivatives on symmetric
phases.®

It is seen that for solutes RC*H(NHCOCF,)CO,Me,
where R = Me, Pri, Bul, CH,CH,SMe,Bus, CH,Ph, and

Relative retention volumes® and resolution factors, t(L/D), of N-trifiuoroacetyl-oa-amino-acid methyl esteys®

Alanine D 0108 1188
Valine D e 1170
O-Trifluoroacetylthreonine g?);%g 1117
t-Leucine® .. DO 1084
Alloisoleucine 5%23%4; 1-186
Isoleucine .. D e 1159
Leucine ?g;ég 1-280

s Reference compound n-decyl acetate: retention time 12-5 min.

Proline® E 823(8) 1-057
O-Trifluoroacetylserine f gigi 1-101
Aspartic acid ]z ggi; 1-078
Glutamic acid D s 1170
Methionine® D 22 1215
Phenylalanine z ggg 1-198
O-Trifluoroacetyltyrosines  ° 10718 1.262

b Stainless steel capillary column 150 ft. length X 0-02 in.

internal diameter, coated with N-lauroyl-L-valyl-t-butylamide as stationary phase, column temp. 130°, carrier gas helium—10 1b. /in2

¢ The order of emergence was intrapolated.

complexes with the above solutes involving three hydrogen
bonds in the vicinity of the chiralic centres.?

The N-acyl-L-a-aminoacylalkylamides share with the
above peptides the group -NH-CO-C*H(R)-NH-CO-,
which is essential for the formation of three hydrogen
bonds with the solutes. It seemed, however, that the
variability in certain structural features of the amides
might further increase the selectivity as well as the thermal
stability.

These expectations were confirmed when the behaviour of
N-lauroyl-L-valyl-t-butylamide, m.p. <<57°, [a]h —21-5° (¢

CH,C,H,0COCF,-p, the resolution factor, », is 1-17—1-28.
On the other hand, when R contains a carbonyl group in a
position 8 or y to the asymmetric carbon, it is seen from the
Table, that with the exception of the glutamic acid deri-
vative, the resolution factors are lower (» = 1-08—1-12). It
can be concluded from these findings, that such hydrogen
bonding acceptor groups in the R substituent compete for
the formation of the selective association complex respons-
ible for the high resolution observed. The association
complexes involving the additional acceptor group of such
solutes may have a smaller selectivity than the complex
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formed with ~C(O)-NH-C-C(O)-, or even have an effect in
the opposite direction. The importance of the position of
the extra carbonyl group is demonstrated by the fact that
the resolution factor of glutamic ester is 1-17, which is
within the range found for the neutral «-amino-acid deri-
vatives, while that of aspartic acid is only 1-08.

The N-trifluoroacetylproline ester is another case where
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selectivity is low. Since this compound lacks a residual
amidic hydrogen, its selective association complex with the
solvent can contain only two hydrogen bonds.4
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