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ABSTRACT 

The use of the chiral derivatization reagent 2,3,4,6-tetra-O-benzoyl-p-o-glucopyranosyl isothiocyanate (BGIT) is described for the 
conversion of a variety of amino acids and /I-adrenergic blockers into diastereomeric thioureas, which can be separated on achiral 
RP-18 HPLC columns. In comparison with the established reagent 2,3,4,6-tetra-O-acetyl-B-D-glucopyranosyl isothiocyanate (AGIT), 
BGIT shows increased sensitivity owing to the higher molar absorptivity on the BGIT derivatives. Also a series of monosubstituted 
alkyloxiranes was transformed with 2-propylamine into the corresponding amino alcohols, which were then further reacted with BGIT, 
2,3,4,6-tetra-G-pivaloyl-p-o-galactopyranosyl isothiocyanate (PGIT) or AGIT, leading to the corresponding thiourea derivatives. The 
diastereomers derived from BGIT could be separated with excellent resolution on a standard RP-18 column, whereas the PGIT and 
AGIT derivatives showed less or no resolution. 

INTRODUCTION 

One of the most widely used chiral reagents for 
the derivatization of enantiomeric amines to form 
diastereomeric thioureas is 2,3,4,6-tetra-O-acetyl-j?- 
D-glucopyranosyl isothiocyanate (AGIT), intro- 
duced by Kinoshita and co-workers [l-3]. As a de- 
rivative of natural glucose it is optically pure. The 
conditions for the derivatizations are mild, thus 
minimizing possible racemization during the reac- 
tions. AGIT has been used for the separation of 
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a-amino acids [ 1,2,4], amphetamines [5], norepine- 
phrine [3,6], epinephrine [7], propranolol [8], amino 
alcohols [9,10], mexiletine [l l] and oxiranes [12]. It 
was pointed out by Scott et al. [13] and Nambara 
and co-workers [ 14,151 that the degree of separation 
of diastereomers should depend strongly on the rig- 
idity of their conformation and Kinoshita et al. [2] 
suggested that the conformations of their thioureas 
derived from AGIT and amino acids are rigidly 
fixed owing to the bulky acetylglycosyl residues. It 
was to be expected that this effect would be ampli- 
fied by the introduction of even more bulky benzoyl 
or pivaloyl groups into the carbohydrate moiety. 
We therefore decided to investigate whether 2,3,4,6- 
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Fig. 3. Separation of a mixture of ten oxirane-derived b-amino 
alcohols as diastereomeric thiourea derivatives in a single experi- 
ment. Mobile phase, methanol-water (90: IO); flow-rate, 0.50 ml 
min-‘; 0.7 nmol of each derivative was injected. Components 
were eluted in the following order: (R)-ethyloxirane, (S)-ethylox- 
irane, (R)-butyloxirane, (S)-butyloxirane, (R)-hexyloxirane, (S’)- 
hexyloxirane, (R)-octyloxirane, (Qoctyloxirane, (R)-decyloxi- 
rane and (S)-decyloxirane. 

DISCUSSION 

The described methods using BGIT as derivatiza- 
tion reagent are very suitable for the determination 
of enantiomeric purities of chiral amines. BGIT can 
be prepared easily in optically pure form. It reacts 
readily with primary and secondary amines under 
mild conditions without the formation of undesir- 
able by-products. Derivatizations are easy to carry 
out and separations can be achieved on normal, in- 
expensive reversed-phase HPLC columns. Owing to 
the high molar absorptivities of BGIT derivatives 
small enantiomeric impurities can easily be detect- 
ed. 

The separations achieved for amino acids and 
fl-adrenergic blockers are comparable to the results 
obtained by Kinoshita et al. [2] and Sedman and 
Gal [lo] using AGIT for derivatization. In contrast 
to AGIT, however, excellent results were obtained 
in the analysis of amino alcohols derived from chi- 
ral alkyloxiranes using BGIT. The method proved 
to be an excellent tool for the determination of 
enantiomeric purities in numerous representatives 
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of this class of molecule, regardless of the chain 
length of the alkyl substituents. Moreover, the de- 
scribed procedure is simple and rapid and the times 
required for derivatization are greatly reduced in 
comparison with previous methods. 

The assumption that there is a strong relationship 
between the bulkiness of the derivatization agent 
and the quality of resolution was not confirmed. In 
fact PGIT, containing the most bulky pivaloyl 
groups, did not turn out to induce the best separa- 
tions, which were achieved using BGIT. Neverthe- 
less, using PGIT the observed resolutions were sat- 
isfactory (R, > 1.6) for the determination of 
enantiomeric purities in seven out of thirteen cases, 
whereas none of the AGIT derivatives was resolved 
satisfactorily. 
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