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Fig. I. Formula of modafinil. 

EXPERIMENTAL 

Standards 
Modafinil, the structure of which is given in Fig. I, 

and .i ts two optical isomers CRL 40982 (-) and 
CRL 40983 (+), were synthesized in the research 
laboratories of Laboratoire L. Lafon (Maisons
Alfort, France). Standards solutions were prepared 
by dissolving separately 20 mg of modafinil and 10 
mg of each isomer in 20 ml of methanol followed by 
1:40 dilution 0.01 M KH 2P04 . The volume of each 
solution injected was 20 .ul, representing injected 
amounts corresponding to 0.9 nmol of each isomer. 

Reagents and solvents 
The reagents used to prepare buffer solutions, 

ammonium acetate, potassium dihydrogenphos
phate and dipotassium hydrogenphosphate, were of 
analytical-reagent grade and were purchased from 
Prolabo (Paris, France). Acetic acid was purchased 
from UCB (Leuven, Belgium). Alcohols, used as 
organic modifiers, were of analytical-reagent or 
HPLC grade and were purchased from Prolabo and 
Merck (Darmstadt, Germany). 

Equipment 
The liquid chromatograph consisted of an SP 

8780 autosampler equipped with a 20-.ulloop, an SP 
8800 ternary HPLC pump, an SP 8490 UV-visible 
programmable spectrophotometer operating at 220 
nm and 0.2 a.u.f.s. and a Data Jet integrator, 
connected together through a Labnet Network 
(Spectra-Physics, Les Ulis, France). Chromato
grams and data could be stored and treated on a 
Winner station (Spectra-Physics). 

A Chromtech Chiral a AGP chromatographic 
column (10 cm x 4.6 mm J.D.) (Interchim, Mont
luc;on, France) was thermostated with a Crococil 
insulated thermoregulated oven (Cluzeau, Ste. Foy 
la Grande, France). The flow-rate through the 
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column was maintained at 1.0 ml/min and the 
temperature in the oven at 40°C throughout the 
study. 

Experimental variables 
Two different buffers were investigated: Potas

sium dihydrogenphosphate, which is recommended 
by the manufacturer of the Chinll a AGP column 
(but which is unusable in LC-TSP-MS, and am
monium acetate, which is usable with a TSP inter
face. 

For each buffer, the following parameters were 
investigated, in this order: pH of the mobile phase; 
salt concentration; and nature and concentration of 
the organic modifier. The organic modifiers investi
gated were: ethanol, I-propanol, 2-propanol, 1-
butanol and I-pentano!. Acetonitrile and methanol 
were found to be inefficient in separating optical 
isomers of modafinil in a previous study [2]. 

Measured parameters 
For each set of chromatographic conditions, the 

column was equilibrated at a flow-rate of 1.0 ml/min 
until stable retention times were obtained for moda
finil standard solution. The discrimination factor, 
do

a [4] was measured from the chromatogram ob
tained, then CRL 40982 and CRL 40983 standard 
solutions were successively injected and the follow
ing parameters were measured simply with a milli
metre graduated ruler: dRo , "dead volume" distance 
of the chromatographic system, dR, retention dis
tance of the compound, and bo.s, width at half
height. 

From these values, the following parameters were 
calculated: k'b capacity factor of CRL 40982; k'z, 
capacity factor of CRL 40983; a, separation factor, 
a = k'z/k'l; R., resolution between CRL 40982 and 
CRL 40983; N), number of theoretical plates per 
metre for CRL 40982; and N 2, number of theoretical 
plates per metre for CRL 40983. 

The values of N (and to a lesser extent Rs) must be 
treated with caution, as they were calculated from 

a The discrimination factor, do, between two consecutive peaks 
was defined by EI Fallah and Martin [4] as do = (h p - hv)/hp, 
where hp is the distance from the top of the smallest peak to the 
baseline and hv is the distance from the bottom of the valley 
between the two peaks to the baseline. 
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