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(57) ABSTRACT 

The present invention relates to novel pharmaceutical com­
positions based on anticholinergics, corticosteroids and 
betamimetics, processes for preparing them and their use in 
the treatment of respiratory diseases. 
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PHARMACEUTICAL COMPOSITIONS BASED ON 
ANTICHOLINERGICS, CORTICOSTEROIDS AND 

BETAMIMETICS 

[0001] The present invention relates to novel pharmaceu­
tical compositions based on anticholinergics, corticosteroids 
and betamimetics, processes for preparing them and their 
use in the treatment of respiratory diseases. 

DESCRIPTION OF THE INVENTION 

[0002] The present invention relates to novel pharmaceu­
tical compositions based on anticholinergics, corticosteroids 
and betamimetics, processes for preparing them and their 
use in the treatment of respiratory diseases. Surprisingly, an 
unexpectedly beneficial therapeutic effect, particularly a 
synergistic effect can be observed in the treatment of inflam­
matory or obstructive diseases of the respiratory tract if one 
or more, preferably one, anticholinergic is used with one or 
more corticosteroids and with one or more betamimetics. In 
view of this synergistic effect the pharmaceutical combina­
tions according to the invention can be used in smaller doses 
than would be the case with the individual compounds used 
in monotherapy in the usual way. Furthermore, this reduces 
unwanted side effects such as may occur when corticoster­
oids and betamimetics are administered, for example. 

[0003] The effects mentioned above may be observed both 
when the three active substances are administered simulta­
neously in a single active substance formulation and when 
they are administered successively in separate formulations. 
According to the invention, it is preferable to administer the 
active substance ingredients simultaneously in a single for­
mulation. 

[0004] Within the scope of the present invention the term 
anticholinergics 1 denotes salts which are preferably 
selected from among tiotropium salts, oxitropium salts and 
ipratropium salts, most preferably tiotropium salts. In the 
above-mentioned salts the cations tiotropium, oxitropium 
and ipratropium are the pharmacologically active ingredi­
ents. Within the scope of the present patent application, an 
explicit reference to the above cations is indicated by the use 
of the number l'. Any reference to compounds 1 naturally 
also includes a reference to the ingredients l' (tiotropium, 
oxitropium or ipratropium). 

[0005] By the salts 1 which may be used within the scope 
of the present invention are meant the compounds which 
contain, in addition to tiotropium, oxitropium or ipratropium 
as counter-ion (anion), chloride, bromide, iodide, sulphate, 
methanesulphonate or para-toluenesulphonate. Within the 
scope of the present invention, the methanesulphonate, 
chloride, bromide and iodide are preferred of all the salts 1, 
the methanesulphonate and bromide being of particular 
importance. Of outstanding importance according to the 
invention are salts 1 selected from among tiotropium bro­
mide, oxitropium bromide and ipratropium bromide. Tiotro­
pium bromide is particularly preferred. 

[0006] Within the scope of the present invention, the word 
corticosteroids (hereinafter 2) denotes compounds selected 
from among flunisolide, beclomethasone, triamcinolone, 
budesonide, fluticasone, mometasone, ciclesonide, rofle­
ponide, GW 215864, KSR 592, ST-126 and dexamethasone. 
Preferably, compound 2 is selected from among flunisolide, 
beclomethasone, triamcinolone, budesonide, fluticasone, 
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mometasone, ciclesonide and dexamethasone. Most prefer­
ably, compound 2 is selected from among budesonide, 
fluticasone, mometasone and ciclesonide. In some cases, 
within the scope of the present patent application, the term 
steroids 2 may also be used on its own instead of the word 
corticosteroids 2. 

[0007] Any reference to steroids 2 within the scope of the 
present invention includes a reference to salts or derivatives 
2' which may be formed from the steroids. Examples of 
possible salts or derivatives 2' include: sodium salts, sul­
phobenzoates, phosphates, isonicotinates, acetates, propi­
onates, dihydrogen phosphates, palmitates, pivalates or 
furoates. In some cases the compounds of formula 2 may 
also occur in the form of their hydrates. 

[0008] Examples of betamimetics 3 which may be used 
according to the invention include bambuterol, bitolterol, 
carbuterol, clenbuterol, fenoterol, formoterol, hexoprena­
line, ibuterol, pirbuterol, procaterol, reproterol, salmeterol, 
sulphonterol, terbutaline, tolubuterol, 4-hydroxy-7-[2-{[2-{ 
[3-(2-pheny lethoxy )propy 1 ]sulphony 1 }ethy 1 ]-amino }ethy 1 ]-
2(3H)-benzothiazolone, 1-(2-fluoro-4-hydroxypheny 1)-2-
[ 4-(1-benzimidazolyl)-2-methyl-2-butylamino ]ethanol, 
1-[3-( 4-methoxybenzyl-amino )-4-hydroxyphenyl ]-2-[ 4-(1-
benzimidazolyl)-2-methyl-2-butylamino ]ethanol, l-[2H-5-
hydroxy-3-oxo-4H-1,4-benzoxazin-8-yl]-2-[3-( 4-N,N-dim­
ethylaminophenyl)-2-methyl-2-propylamino ]ethanol, 
l-[2H-5-hydroxy-3-oxo-4H-1,4-benzoxazin-8-yl]-2-[3-( 4-
methoxyphenyl)-2-methyl-2-propylamino ]ethanol, l-[2H-
5-hydroxy-3-oxo-4H-1,4-benzoxazin-8-yl ]-2-[3-( 4-n-buty-
loxyphenyl)-2-methyl-2-propylamino ]ethanol, l-[2H-5-
hydroxy-3-oxo-4H-1,4-benzoxazin-8-yl]-2-{ 4-[3-( 4-
methoxyphenyl)-1,2,4-triazol-3-y 1 ]-2-methy 1-2-
butylamino }ethanol, 5-hydroxy-8-(1-hydroxy-2-
isopropylaminobutyl)-2H-1,4-benzoxazin-3-( 4H)-one, 1-( 4-
amino-3-chloro-5-trifluoromethylphenyl)-2-tert.­
butylamino )ethanol or 1-( 4-ethoxycarbonylamino-3-cyano-
5-fluoropheny 1)-2-( tert.-buty lamina )ethanol. 

[0009] According to the invention the following betami­
metics 3 are preferably used in the active substance combi­
nation: formoterol, salmeterol, 4-hydroxy-7-[2-{[2-{[3-(2-
phenylethoxy)propyl ]sulphonyl }ethyl ]-amino }ethyl]-
2(3H)-benzothiazolone, 1-(2-fluoro-4-hydroxypheny 1)-2-
[ 4-(1-benzimidazolyl)-2-methyl-2-butylamino ]ethanol, 
1-[3-( 4-methoxybenzyl-amino )-4-hydroxyphenyl ]-2-[ 4-(1-
benzimidazolyl)-2-methyl-2-butylamino ]ethanol, l-[2H-5-
hydroxy-3-oxo-4H-1,4-benzoxazin-8-yl]-2-[3-( 4-N,N-dim­
ethylaminophenyl)-2-methyl-2-propylamino ]ethanol, 
l-[2H-5-hydroxy-3-oxo-4H-1,4-benzoxazin-8-yl]-2-[3-( 4-
methoxyphenyl)-2-methyl-2-propylamino ]ethanol, l-[2H-
5-hydroxy-3-oxo-4H-1,4-benzoxazin-8-yl ]-2-[3-( 4-n-buty­
loxyphenyl)-2-methyl-2-propylamino ]ethanol or l-[2H-5-
hydroxy-3-oxo-4H-1,4-benzoxazin-8-yl]-2-{ 4-[3-( 4-
methoxyphenyl)-1,2,4-triazol-3-y 1 ]-2-methy 1-2-
butylamino }ethanol. 

[0010] Salmeterol salts or formoterol salts are preferably 
used as the long-acting betamimetics 3 according to the 
invention. Any reference to the term betamimetics 3 also 
includes a reference to the relevant enantiomers or mixtures 
thereof. For example, any reference to the preferred com­
pounds 3 according to the invention, the salts of salmeterol 
and formoterol, also includes the relevant enantiomeric salts 
of R-salmeterol, S-salmeterol, R,R-formoterol, S,S-formot-
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