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5,877,192 
1 

METHOD FOR THE TREATMENT OF 
GASTRIC ACID-RELATED DISEASES AND 
PRODUCTION OF MEDICATION USING (-) 

ENANTIOMER OF OMEPRAZOLE 

This application is a continuation-in-part of Ser. No. 
08/376,512 ?led on Jan. 23, 1995 now US. Pat. No. 
5,714,504, Which is a continuation-in-part of Ser. No. 
08/256,174 ?led Jun. 28, 1994, now US. Pat. No. 5,693,818. 

The description of the salt forms of the single enanti 
omers of omepraZole and the process of making the same is 
herein incorporated by reference to copending Ser. No. 
08/376,512. 

FIELD OF THE INVENTION 

The present invention is related to the use of one of the 
single enantiomers of omepraZole, ie the (—)-enantiomer of 
5-methoxy-2-[[(4-methoxy-3,5-dimethyl-2-pyridinyl) 
methyl]sul?nyl]-1H-benZimidaZole or a pharmaceutically 
acceptable salt thereof, in the treatment of gastric acid 
related diseases. The expression single enantiomer refers to 
the fact that the (—)-enantiomer is substantially free from its 
(+)-enantiomeric contaminant. 

BACKGROUND OF THE INVENTION 

The compound 5-methoxy-2-[[(4-methoxy-3,5-dimethyl 
2-pyridinyl)methyl]sul?nyl]-1H-benZimidaZole, having the 
generic name omepraZole, and therapeutically acceptable 
salts thereof, are described in EP 5129. The speci?c alkaline 
salts of omepraZole are described in EP 124 495. Omepra 
Zole is effective as a gastric acid secretion inhibitor, and is 
useful as an antiulcer agent. In a more general sense, 
omepraZole may be used for prevention and treatment of 
gastric-acid related diseases in mammals and especially in 
man, including e.g. re?ux esophagitis, gastritis, duodenitis, 
gastric ulcer and duodenal ulcer. Furthermore, omepraZole 
may be used for treatment of other gastrointestinal disorders 
Where gastric acid inhibitory effect is desirable eg in 
patients on NSAID therapy, in patients With Non Ulcer 
Dyspepsia, in patients With symptomatic gastro-esophageal 
re?ux disease (GERD), and in patients With gastrinomas. 
OmepraZole may also be used in patients in intensive care 
situations, in patients With acute upper gastrointestinal 
bleeding, pre-and postoperatively to prevent aspiration of 
gastric acid and to prevent and treat stress ulceration. 
Further, omepraZole may be useful in the treatment of 
psoriasis as Well as in the treatment of Helicobacter infec 
tions and diseases related to these. 

OmepraZole is a sulfoxide and a chiral compound, 
Wherein the sulfur atom being the stereogenic center. Thus, 
omepraZole is a racemic mixture of its tWo single 
enantiomers, the (+)-enantiomer of omepraZole and the 
(—)-enantiomer of omepraZole. The absolute con?gurations 
of the enantiomers of omepraZole have been determined by 
an X-ray study of an N-alkylated derivative of the (+) 
enantiomer in neutral form. The (+)-enantiomer of the 
neutral form and the (—)-enantiomer of the neutral form Were 
found to have the R and S con?guration, respectively. The 
conditions for the optical rotation measurement for each of 
the compounds mentioned above are described in WO 
94/27988. 

Different salts of the single enantiomers of omepraZole 
are also described in WO 94/27988. Speci?c processes for 
the preparation of the single enantiomers of substituted 
benZimidaZoles are described in WO 96/02535. An oral 
pharmaceutical dosage form of omepraZole or one of its 
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2 
single enantiomers is described in WO 96/01623. Other oral 
dosage forms for the (—)-enantiomer of omepraZole can be 
found in EP 247 983. 

There are feW studies on the single enantiomers of ome 
praZole. One previous in vitro study on inhibition of acid 
secretion in isolated gastric glands shoWed no signi?cant 
difference in effect betWeen the tWo single enantiomers of 
omepraZole and the racemic mixture, see Erlandsson P. et al, 
Journal of Chromatography 1990; 532: 305—319. It has also 
been shoWn that, When omepraZole Was administered intra 
venously to one subject, the plasma levels of the tWo 
enantiomers Were similar, see Cairns A. M. et al, Journal of 
Chromatography B, 1995; 666: 323—328. 
More than 135 million prescriptions by doctors indicate 

that omepraZole is an effective and safe drug. 
NotWithstanding, omepraZole exhibits polymorphic 
metabolism, ie a feW individuals (3% among the Caucasian 
populations and 15—20% among Orientals) metabolise ome 
praZole sloWly (sloW metabolisers) compared to the rest of 
the population (rapid metabolisers). SloW metabolisers of 
omepraZole Will obtain higher than the average plasma 
concentrations of the drug. Since the inhibition of gastric 
acid secretion is correlated to the area under the plasma 
concentration versus time curve (AUC), a more pronounced 
effect from omepraZole is expected in these sloW metabolis 
ing individuals. A less interindividual variation, i.e. espe 
cially sloW versus rapid metabolisers, and on the average 
higher plasma levels, giving higher dose ef?ciency in 
patients, could be of therapeutic bene?t. Thus, one of the 
enantiomers of omepraZole, referred to as the (—) 
enantiomer of omepraZole, or a pharmaceutically acceptable 
salt thereof, is hereby claimed to be an improved alternative 
to omepraZole in the treatment of gastric acid related dis 
eases resulting in higher dose ef?ciency and in less interin 
dividual variation in plasma levels (AUC), both betWeen 
rapid and sloW metabolisers and Within the group of rapid 
metabolisers. 

SUMMARY OF THE INVENTION 

The use of the (—)-enantiomer of omepraZole, or a phar 
maceutically acceptable salt thereof, in the treatment of 
gastric acid related diseases as a mean to decrease interin 
dividual variation in plasma levels compared to omepraZole 
is claimed. The use of the (—)-enantiomer of omepraZole to 
receive increased average plasma levels (AUC) of the sub 
stance compared to those of racemic omepraZole and 
thereby a higher dose efficiency is also claimed. 

DETAILED DESCRIPTION OF THE DRAWINGS 

FIG. 1 shoWs the mean plasma levels of racemic ome 
praZole and the (—)-enantiomer of omepraZole at steady state 
(Day 7) in rapid metabolisers folloWing administration of 15 
mg doses of each substance. 

FIG. 2 shoWs the mean plasma levels of racemic ome 
praZole and the (—)-enantiomer of omepraZole at steady state 
(Day 7) in sloW metabolisers folloWing administration of 60 
mg doses of each substance. 

FIGS. 3a and 3b shoW the mean plasma levels of racemic 
omepraZole, the single (—)-enantiomer of omepraZole and 
the single (+)-enantiomer of omepraZole at steady state in 
rapid and sloW metabolisers folloWing administration of 15 
mg and 60 mg doses of each substance, respectively. The 
?gure sheet also comprises the ratios betWeen the mean 
AUCs at steady state of sloW and rapid metabolisers. 

DETAILED DESCRIPTION OF THE 
INVENTION 

OmepraZole is metabolised mainly in the liver by the 
cytochrome P450 system (CYP). Metabolism can be de?ned 
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