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ABsmwr 

Direct chiral liquid chranatographic resolution of racemic tocainide was 
acanplished without any derivatization using a crQwnpak CR(+) colm as a 
chiral stationary phase. 
peaks was 0.97 and a separation factor ( a 1 of 1.44 were obtained. 
of separation was achieved using different concentrations of perchloric acid. 

The stereochaical resolution (R) with synetrical 
cptimization 

ImfCmmIm 

'lbcainide (2-amino-N-(2,64irnethylphenyl)-propaMmi, Fig. (l), is a prm 

amine analog of lidOcaine(l) and is classified as a 18 antiarrhythmic agent(2). 

The r a d c  drug is used clinically for the treatnrent of life-threatening 

arrhythmias. 

Presented before the 42nd Pittsburgh Conference & Exposition M March 4-8, 
1991, Chicago, Illinois, U.S.A. Abstract No. 210P. 

** Author to whan correspondence should he addressed. 
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3476 ABOUL-ENEIN ET AL. 

Several studies reported the stereoselective disposition of tocainide in healthy 

young volunteers, in patients with acute ventricular arrhythmias and in rats and 

mice(3). It was found that the R(-)-enanti- was eliminated mre rapidly fran 

plasm(4,S). 

enantianeric differences; R(-)-tocainide is about three t k  nore potent than 

the S(+)-enantiarw. 

for the R(-) than the S(+)-tocainide in the treatment of cardiac arrhythmias(6). 

Several liquid chrmtographic (LC) and gas chrmtcgraphic (GC) analyses for 

for r a d c  tocainide in biological samples have been performed(5). mrther- 

mre, several (32 and Lc: metbods were reported for the separation of tocainide 

enantiarws, all of which required derivatization(4,5,7,8,9). 

reported a direct stereoselective separation of toceinide on alpha-1 acid gly- 

coprotein chiral stationary phase. 

The pharmacology and toxicity of tocainide display important 

Also, the margin of safety is about three times greater 

Schill e t , ( 1 0 )  

The present amnumication describes an isocratic, sinple, direct I1: methcd for 

the resolution of tocainide enantianers using a crownpak 

perchloric acid as a nobile phase. 

0.97 and stereochenical separation factor ( a ) of 1.44 are obtained. The method 

vas successfully applied for the separation of enantiarws and cptical plrity 

determination of the drwg in phaClMceutica1 dosage forms and in urine. 

(t) adm, and 0 . U  

Whm stereochemical resolution (R) of 

mpmmmrm 

Apearatue 

The liquid chramtographic system consisted of a Waters nodel M-45 purp and U6K 

injector. A Labda-Max model 480 Lc: W detector m a t e d  at 254 nm. 

CR(+) analytical m l m  (25an X 4.6mn ID, particle size lorn) (Daicel Chemical 

Industries, lbkyo, Japan) ms used. 

A Qownpak 

c!hemicale 

RaOemic tocainide (Lot No. 25-237-10), (-1-R-tocainide (Hl81/69), (+)-S- 

tocainide (Hl81/68), and Tomcard 40- tablets (Batch No. OK2271 were kindly 

supplied by Astra, Sodertalje, Sweden. Perchloric acid 70% w m  obtained fran 

BDH W c a l  Ltd., Pmle, 
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TOCAINIDE ENANTIOMERS 3411 

(-)-R-Tocainide (+I-S-Tocanide 

Figure 1. The absoloute configuration of (+)S and (-)-R-tocainide 

(-)R-Tocrnlde 
0 

2 

Figure 2. LC separation of racenic tocainide. Cohmn: crownpak a(+) 
(250 x 4.6 mn I . D . ) :  nobile phase: 0.W perchloric acid: f l w  rate: 
1.0 ml/min.; chart speed: 0.3 dmin.; tenperature: 24OC; pressure: 
500 psi; detector: W254 nm: sensitivity range: 0.01 AUFS. 
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3478 ABOUL-ENEIN ET AL. 

0 
9 ,- 

c 0 Y, z_ i- L 
Figure 3. Chranatcqram of (-)-R-tocainide. Conditions were the same as 

Fig. 1, except sanple a m m t  *as 5 mole. 

-c ooH1lTIcs 

The nwcinum and symnetrical stereochemical resolution of tocainide ~ r s s  obtained 

using 0.lN perchloric acid as nnbile phase. 

sped %as 0.30 an/min. 

at 500 psi throughout the e q e r h t .  

sensitivity range 0.01 m. 

mini& and 5 mole for (-)-R-tocainide and (+)-S-tocaini& enantianere. 

Flow rate was M/min and chart 

Tenperatwe WBB maintained at 24OC and pressure was kept 

Detection *w8 obtained at W 254m with 

sample amxtnt injected was 10 m l e  for racemic 

OF mmurmmuc -ION - 
  he enantianeric elution order ma determined by chranatographing the separate 

enantianers under the sane conditions. Thus the peak that eluted w i t h  a lumr 
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TOCAINIDE ENANTIOMERS 3419 

(+I-S-Tocanide 

(u 

v! 
c 

Figure 4 .  Chramtcgram of (+)-S-tocainide. CMditions were the same as 
Fig. 1, except sanple armunt was 5 mule. 

capcity factor was identified as (-1-R-tocainide while the peak with higher 

capacity factor w identified as (+)-S-tocainide. 

RganTs AH) DI-1- 

Although several Gc and Lc chranatographic methods for the separation and 

assay of tocainide enantianers in biological fluids have been reported, these 

method were indirect and required derivatization of the dmg enantiomers to 

a mixture of their correspmding diastereaners by using suitable chiral 

derivatising agent~(4~5~7-9). 

enantianeric excess determination are the possibility of: a) racemization of 

The main disadvantages of the indirect mthod for 
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3480 ABOUL-ENEIN ET AL. 

one enantianer to the other during the derivatization reaction, b) preferential 

conversion of one enantianer to the derivative, and c) preferential loss or 

fractionation of one diastereaner during workup. Finally, an indirect mthcd 

renders the analysis lengthy since it usually requires sample extraction and 

entails an extra step, and also presupposes that a suitable derivatising agent 

is available with known (high) enantianeric excess. Schill (10) reported 

the only direct enanticmeric separation of tocainide using al-acid glymprotein 

column. 

We have reported here the detailed description of a liquid chramtcgraphic 

mthcd for the direct separation of tocainide enantianers using the ocrrwcially 

available crownpak CR(+) column. 

=re used as nubile phase to optimize the separation. 

enantianeric separation of r a d c  tocainide is shown in Figure 2 for oarparison 

with the chramtcgrams of samples of (-)-R-tocainide (Figure 3 )  and 

(+)-S-tocainide (Figure 4). !The naximm and symnetrical stereochemical resolu- 

tion (R) of 0.97 and sterecchsnical separation factor ( a  ) of 1.44 was obtained 

using 0.1 N perchloric acid as nobile phase. 

applied for the separation of enantianers and opti cal purity &termination of 

the drug in ghannaceutical dosage forms lbnccard 400 mg tablets and in urine 

samples after extraction with mthylene chloride. 

for separate plblication. This method can also be 

chramtcgraphy for the isolation of large quantities of the respective enan- 

tiaws . 

Different concentrations of perchloric acid 

"be chramtogram of the 

The mthcd was successfully 

Details are being submitted 

applied for preparative 
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