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ABSTRACT

A method for the preparation of oxybutynin enantiomers by high-performance liquid chromatography (HPLC) on a chiral
stationary phase (Chiralpak AD) was developed. Enantiomers were separated directly and rapidly without the need for any
derivatization. Good optical resolution was obtained, with separation and resolution factors of 1.43 and 1.28, respectively. This
method would be a useful alternative to synthetic preparation of the enantiomers.

INTRODUCTION

Oxybutynin (Fig. 1) is used as a racemate for
the treatment of urinary incontinence due to
detrusor instability. It has two enantiomers,
which show different pharmacological properties
[1,2], as well as many pharmaceuticals [3], al-
though pharmacokinetic studies of oxybutynin
have been carried out using the racemate [4,5].

* Corresponding author.
*Presented in part at the 113th Annual Mecting of the
Pharmaceutical Society of Japan, Osaka, March 1993.

Simple preparation and determination of the two
enantiomers would be expected to facilitate
further investigation of their properties. Chiral
stationary phases for high-performance liquid
chromatography (HPLC) have been introduced
for use in the separation of many racemates [6].
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—COOCH,C=CCH,N(C2Hs),

Fig. 1. Structure of oxybutynin.
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However, HPLC resolution of oxybutynin en-
antiomers has not been reported.

In this study, direct preparation of oxybutynin
enantiomers was attempted using carbamate
derivatives of amylose coated on silica gel as a
chiral stationary phase for HPLC.

EXPERIMENTAL

Materials

Oxybutynin chloride (Sigma, St. Louis, MO,
USA) and all other chemicals were of reagent
grade obtained commercially and used without
further purification.

Preparation of oxybutynin free base

Oxybutynin free base was prepared as follows.
Oxybutynin chloride, 1 g, was dissolved in 100
ml of phosphate buffer (pH 8) and extracted
twice with 100 ml of n-hexane. The organic
phase was evaporated under reduced pressure at
30°C. The recovery of oxybutynin as the free
base was more than 90%. It was dissolved in the
HPLC eluent to give a concentration of 5 mg
ml ' and filtered through a 0.45-um membrane
filter (AcroLC, Gelman Sciences Japan, Tokyo,
Japan) before injection.

Apparatus and procedure

The liquid chromatograph was equipped with
a pump (Model 510, Waters, Milford, MA,
USA), an absorbance detector (254 nm, Model

440, Waters), a Model C-R1B integrator
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(Shimadzu, Kyoto, Japan) and a Rheodyne 7125
injector valve with a 100-ul sample loading loop.
The separation was performed on a Chiralpak
AD column (25 X1 ¢cm 1.D., 10 gm particle size,
Daicel, Tokyo, Japan) connected to a precolumn
(Chiralpak AD, 5x 1 cm 1.D.) thermostated by
a column oven (L-5030, Hitachi, Tokyo, Japan)
at 25.0°C and eluted with n-hexane—2-propanol
(90:10, v/v) at a flow-rate of 1.0 ml min~". The
sample volume injected was 100 ul for each
20-min period. The eluates of each peak were
collected and evaporated under reduced pressure
at 30°C. The circular dichroism (CD) spectrum
of each sample (1.0-107° mol 17" in eluent) was
measured from 210 to 300 nm (Jasco-J-500C
spectropolarimeter, Japan Spectroscopic, Tokyo,
Japan). The concentration as total oxybutynin
was then determined [7]. The dead time of the
column was estimated using toluene.

RESULTS AND DISCUSSION

Fig. 2 shows a typical chromatogram of the
resolution of oxybutynin racemate. The race-
mate used contained the same amount of each
enantiomer, as estimated from the ratio of their
peak areas, 0.995 + 0.003. The HPLC resolution,
capacity factor (k'), separation factor (a) and
resolution factor (R,) were calculated as 0.64
(k) and 0.91 (k;), 1.43 and 1.28, respectively.
The sample for each enantiomer was analysed by
HPLC, and each was confirmed to be a single

137.49

167.82
192.56

172.82
226. 96

231.96
47,36

252.42

Uk )
10526
w4t

16614

1R
STOP

-
=
.

Fig. 2. Chromatographic resolution of oxybutynin racemate injected 100 ul (5 mg mi™') for each 20-min period. Values at peaks

indicate retention times in min.
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Fig. 3. CD spectra of oxybutynin enantiomers in n-hexane—
2-propanol (90:10). B = Front peak; [J=second peak.

peak. As shown in Fig. 3, the CD spectra of the
enantiomers were characterized by a Cotton
effect at about 220 nm (Ae = —12.0 mol 17" cm ™!
for the front peak, +11.4 mol 17! em™? for the
second peak). Racemization of both enantiomers
was not observed in the eluent or in methanol
during at least 6 months in a refrigerator at 4°C,
and both enantiomers were also stable for 2 days
in aqueous solution between pH 1.0 and 7.4 at
37.0°C. The contractile response of isolated rat
bladder detrusor muscle to concentrations of
1-107%,107° and 10™* mol 1! was compared by
measuring the isomeric contractions. The en-
antiomer prepared from the second peak showed
higher potency than the other peak [9].

The HPLC preparation of oxybutynin enantio-
mers reported here was simple in comparison
with synthetic methods [8]. We are now applying
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this method for simultaneous quantitative de-
termination of enantiomers in biological fluids in
order to investigate the pharmacokinetics of
oxybutynin enantiomers.
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