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Schurig! accomplished the first gas chromatographic (GC) resolution of a
chiral olefin on an optically active rhodium(I) complex in 1977. In principle, such
complexation gas chromatography? should be applicable to all conceivable ligand—
metal interactions. Indeed some enantiomers of epoxy compound were resolved3* on
optically active nickel(Il) or europium(IIl) complexes. Recently we have found that
a-hydroxy carboxylic acid ester enantiomers could be resolved on copper(Il) com-
plexes of optically active Schiff’s bases’-S. In the present paper we wish to report the
first direct separation of some chiral amino alcohols, amines, amino acid esters and

-alcohols by GC on optically active copper(Il) complexes.

EXPERIMENTAL

Chemicals

1-Dimethyl, 1-diethyl and I-dibutylamino-2-propanol were purchased from
Wako (Osaka, Japan). Their O-trimethylsilyl (TMS) and O-acetyl (Ac) derivatives
were prepared by silylation with hexamethyldisilazane and trimethylchlorosilane in
pyridine, and by acylation with acetic anhydride in pyridine, respectively. 3-(2,2,2-
Trifluoroethoxy)- and 3-methoxy-1-terr.-butylamino-2-propanol were prepared from
3-chloro-1-tert.-butylamino-2-propanol by treatment with 2,2 2-trifluoroethanol or
methanol in alkaline solution. The 3-chloro-1-zert.-butylamino-2-propanol was de-
rived by aminolysis with rerz.-butylamine from epichlorohydrin. Amino acid iso-
propyl esters were prepared from the corresponding amino acids by esterification in
an acidic isopropanol. 2-Ethylpiperidine, 1-phenylethylamine, tetrahydrofurfuryl al-
cohol and o-phenylpropargyl alcohol were purchased from Tokyo Kasei (Tokyo,
Japan) and 4-hydroxy-3-methyl-2-(2-propenyl)-2-cyclopenten-1-one (allethrolone)
was provided by Dr. Itaya of our laboratory.

The binuclear copper(ll) complexes of N-salicyliden-(R)-2-amino-1,1-bis(5-
tert.-butyl-2-octyloxyphenyl)-propan-1-ol (R-1648-Cu) and N-salicyliden-(S)-2-
amino-1,1-diphenylpropan-1-ol (S-1600-Cu) were prepared by Dr. Nagase as de-
scribed previously’.
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Gas chromatography

The experiments were carried out with a Shimadzu Model GC-7A gas chro-
matograph equipped with a flame ionization detector.

Glass capillary columns (40 m or 20 m x 0.25 mm L.D.) coated with the
mixture of R-1648-Cu and silicone OV-101 (1:1) or the mixture of S-1600-Cu and
Ucon oil 50-HB-5100 (1:1) were used. Packed columns (2 m x 3 mm [.D.) filled with
Chromosorb W AW DMCS (80-100 mesh) coated with 6 9 of the mixture of R-1648-
Cu and silicone OV-101 (5:1) were also used.

RESULTS AND DISCUSSION

The results of the GC separation of amino alcohol. amine. amino acid ester
and alcohol enantiomers are summarized in Table I.

Racemic amino alcohols were resolved into their antipodes with good sepa-
ration factors. A typical chromatogram is shown in Fig. 1. As these optically active
copper(Il) complexes show high selectivity for amino alcohols, their enantiomers can
be also separated on a packed column as shown in Fig. 2. The mass spectra obtained
from two separated peaks were ideatical and consistent with the standard spectrum of
the racemic compound.

Hitherto, racemic amino alcohols were resolved generally in the form of N-
acyl-O-ester derivatives using amino acid cr amine derivatives as the chiral stationary
phases®-9._ It is notable that amino alcohols were separated without any pretreatment
such as acylation. It was shown that nitrogen-attached and oxygen-attached hydro-
gen are not always necessary for the separation of these amino alcohol enantiomers.
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Fig. 1. Gas chromatogram of racemic 1-dimethylamino-2-propanol. Column: glass capillary (20m x 0.25
mm [.D.) coated with a mixture of R-1648-Cu and silicone OV-101 (1:1). Temgeraturc: 60" C. Carricr gas
(helium) flow-rate: 1.2 ml/min.
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Fig. 2. Gas chromatog:ram of racemic l-dlmethylammo-’7-propanol Column: glass (2 m x 3mm D))
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silicone OV-101 (5:1). Temperature: 60°C. Carrier gas {helium) flow-rate: 40 ml/min.

'7

However. the free hydroxy group should be effective for the enantiomeric separation
because separation factors apparently decreased when the hydroxy group was trimeth-
ylsilanized. and no separation was observed when the hydroxy group was acylated.

It 1s also worth noting that some racemic amines and amino acid esters could
be directly separated without N-acylation although the peak shape accompanied by
tailing was rather broad. An example of this is shown in Fig. 3. Moreover. it is

_
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Fig. 3. Gas chromatogram of racemic 2-ethylpiperidine. Column: glass capillary (20 m x 0.25 mm [.D.)
coated with a mixture of S-1600-Cu and Ucon oil 50-HB-5100 (1:1). Temperature: 60°C. Carrier gas
(helium) flow-rate: 1.2 ml/min.
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interesting that some chiral alcohols were resolved into their antipodes although no
baseline separation had been obtained.

We consider that these results on optically active copper complexes give new
light for complexation GC.
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