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ABSTRACT 

A direct enantiomeric separation of diltiazem hydrochloride and its related compounds was investigated by using an ovomucoid 
bonded chiral stationary phase. The enantiomers of diltiazem hydrochloride, the I-chloro derivative of diltiazem (clentiazem maleate) 
and their desacetyl forms were resolved with a mobile phase of acetonitrile-0.02 Mphosphate buffer (pH 6.0) according to the retention 
mechanism of reversed-phase liquid chromatography. The effects of mobile phase composition on the retention and the enantioselectiv- 
ity, the effects of sample capacity on the retention time, theoretical plate number, peak height and peak area were investigated. The 
chromatographic conditions chosen for the separation permitted the separation of these enantiomers within 20 min. The determination 
of the antipode in the drug substances and those in tablets was also successfully achieved at levels down to ca. 0.1% by the area- 
percentage method. 

INTRODUCTION 

The desired pharmacological effect of a drug is 
often associated with only one of the enantiomers 
and the antipode may have different potencies, 
pharmacological activities and/or side-effects [ 1,2]. 
It is very important to characterize the pharmac- 
ological effects and the pharmacokinetics of the 
enantiomers of the drug in order to elucidate 
whether therapeutic benefits can be obtained by the 
use of only one enantiomer. The antipode, which 
has no or undesired pharmacological effects, can be 
regarded as one of impurities from the quality as- 
pect. Such studies require techniques that permit 
the separation of the enantiomers. 

High-performance liquid chromatography 
(HPLC) is suitable for such a purpose. Generally, 
there are two methods for the chromatographic sep- 
aration of enantiomers: the indirect diastereomeric 
method using a chiral derivatization reagent, fol- 
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lowed by separation on a non-chiral column [3], or 
direct chromatographic separation on a chiral col- 
umn. During the last few years, interest in the direct 
separation of the enantiomers has increased and a 
number of chiral stationary phases have been pre- 
pared and some of them are now commercially 
available [4,5]. Especially bonded proteins such as 
bovine serum albumin (BSA) and err-acid glycopro- 
tein (AGP) as a chiral selector have great enantiose- 
lectivity for solutes with widely different structures 

L&71. 
Diltiazem hydrochloride [( +)-(S,S)-form], 1,5- 

benzothiazepine derivative, is a representative calci- 
um antagonist along with nifedipine and verapamil 
and is widely used as an antianginal and antihyper- 
tentive drug [S]. The S-chloro derivative of diltia- 
zem [( +)-(S,s)-form] is a new 1,5_benzothiazepine 
calcium antagonist that is currently being evaluated 
as clentiazem maleate. The calcium antagonist ac- 
tion of clentiazem is 2-10 times as potent as that of 
diltiazem is vascular smooth muscles and lasts long- 
er [9-121. 
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Fig. 8. Typical chromatogram fo optical purity testing of (A) drug substances of diltiazem spiked with ca. 0. I % ( - )-enantiomer and ca. 
0.1% of the (+)-desacetyl form and (B) drug substance of the 8chloro derivative of diltiazem. 
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