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ABSTRACT 

Eight new copolymers have been prepared as chiral stationary phases for capillary supercritical Auid chromatography (SFC) by the 
copolymerization hydrosilylation of cqw-dihydromethyloligosiloxanes with four dialkene derivatives of (lR-rrans)-N,N’-1,2-cyclohexy- 
lenebisbenzamide. This represents a novel approach to the synthesis of chiral stationary phases in that copolymers are formed from 
achiral qw-dihydrosiloxane and chiral diolefinic diamide monomers. The siloxane units ensure good general chromatographic perform- 
ance (e.g., high efficiency and thermal stability), while the chiral units facilitate enantioselectivity by providing specific interaction sites 
and selective chiral grooves or cavities. Several of these polymers are useful for the separation of enantiomeric diols. 

INTRODUCTION 

Recent advances in the analytical chromato- 
graphic separation of enantiomers can be attributed 
in part to the increasing interest in the resolution 
and enantiomeric purity of drugs [l]. It is well 
known that enantiomers can produce different bi- 
ological activities according to their absolute con- 
figurations [l]. Approximately 40% of the pharma- 
ceuticals obtained synthetically are chiral, however, 
only 10% of them are utilized as pure enantiomers, 
90% being used in the racemic form [2]. This sit- 
uation is expected to change as governmental drug 
regulatory agencies adopt more stringent standards 
relative to the enantiomeric purity of drugs. The 
development of accurate analytical tools is neces- 
sary for monitoring asymmetric syntheses and for 

assessing the enantiomeric purities of chiral drug 
substances. Chromatography using indirect meth- 
ods (separations of diastereomers on achiral sta- 
tionary phases) or direct methods using a chiral se- 
lecting agent in the mobile phase or on a chiral sta- 
tionary phase (CSP) has proven to be the best tech- 
nique for chiral separations [3]. 

Much effort has been expended in the develop- 
ment of CSPs for liquid chromatography (LC) and 
gas chromatography (GC) [3-51. Since supercritical 
fluid chromatography (SFC) can be performed at 
lower temperatures than GC and it can produce 
higher practical efficiencies than LC, SFC is a po- 
tentially important technique for the resolution of 
enantiomers [6]. We have therefore initiated studies 
to develop CSPs capable of resolving enantiomers 
by SFC. CSPs for capillary SFC must have certain 
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Fig. 4. SFC separation of an anticonvulsant drug (zt-mepheny- 
toin) using a column coated with copolymer 8. Conditions: CO, 
at 80°C 5 m x 50 nm I.D. fused-silica column, density pro- 
grammed from 0.50 to 0.80 g ml-’ min..’ after an initial 5-min 
isopycnic period. 

crease in efficiency and selectivity. To overcome this 
problem, the cross-linkable phase 8 was prepared as 
shown in Fig. 1. The a,o-dihydrosiloxane 19 con- 
taining hexyl and ethyl substituents was prepared as 
shown in Fig. 2. Preliminary work showed that 
phase 8 bled heavily from the column before cross- 
linking at 0.50 g ml-’ at 60°C but after cross-link- 
ing, the phase did not bleed until 0.85 g ml-’ at 
60°C. The ATB initiated cross-linking of 8 resulted 
in a phase with poor selectivity and efficiency while 
the phase cross-linked with DCP gave good chro- 
matographic performance. Fig. 4 is a chromato- 
gram showing the enantiomeric separation of the 
anticonvulsant drug (&)-mephenytoin on a DCP 
cross-linked phase (8). 

D. F. JOHNSON (‘I rrl. 

Details of the preparation and chromatographic 
characterization of columns coated with these poly- 
mers are reported elsewhere [9]. Development of 
similar copolymers containing other chiral organic 
moieties is presently underway. 
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