




   

-3-

or wherein R
a
 and R

b
 together with the nitrogen they are attached to form a heterocyclic moiety 

selected from piperidine and 1-oxothiomorpholinyl, wherein the heterocyclic moiety may 

carry 1 or 2 substituents selected from NH2; and 

5

Z
-
 is selected from chloride, bromide, iodide, hydroxide, hydrogensulfate, sulfate, nitrate, 

phosphate, formate, acetate, trifluoroacetate, fumarate, citrate, tartrate, oxalate, succinate, 

mandelate, methanesulfonate and p-toluenesulfonate,  

or Z
-
 may be absent if R

a
 or R

b
 is C1-C4-alkyl and carries the oxyanion of 6-methyl-3-hydroxy-10

pyridin-2-yl; 

or a pharmaceutically acceptable salt thereof. 

The present disclosure, in another aspect, relates to a method of synthesising another pharmaceu-15

tically acceptable salt of any of the compounds as defined herein wherein the parent compound, 

which contains a cationic group, is reacted by conventional chemical methods. 

The present disclosure, in another aspect, relates to a method of synthesising another pharmaceu-

tically acceptable salt of any of the compounds as defined herein, wherein the counterion of the 20

compound as defined herein is exchanged by ion exchange chromatography. 

The present disclosure, in another aspect, relates to a pharmaceutically acceptable salt of the par-

ent compound of compound (1.02) as defined herein. 

25

The present disclosure, in another aspect, relates to a pharmaceutically acceptable salt of the par-

ent compound of compound (2.03) as defined herein. 

The present disclosure, in another aspect, relates to a pharmaceutically acceptable salt of the par-

ent compound of compound (2.04) as defined herein. 30

The present disclosure, in another aspect, relates to a pharmaceutically acceptable salt of the par-

ent compound of compound (2.05) as defined herein.
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The present disclosure, in another aspect, relates to a pharmaceutically acceptable salt of the par-

ent compound of compound (2.06) as defined herein. 

The present disclosure, in another aspect, relates to a pharmaceutically acceptable salt of the par-

ent compound of compound (1.03) as defined herein. 5

The present disclosure, in another aspect, relates to a pharmaceutically acceptable salt of the par-

ent compound of compound (1.1) as defined herein. 

The present disclosure, in another aspect, relates to a pharmaceutically acceptable salt of the par-10

ent compound of compound (2.01) as defined herein. 

The present disclosure, in another aspect, relates to a pharmaceutically acceptable salt of the par-

ent compound of compound (2.07) as defined herein. 

15

The present disclosure, in another aspect, relates to a pharmaceutically acceptable salt of the par-

ent compound of compound (2.02) as defined herein. 

The compounds of formula (I) or the pharmaceutically acceptable salts thereof as defined herein 

are particularly suitable for the treatment of pathophysiological processes treatable by the block-20

ade of an epithelial sodium channel, particularly for the treatment of the lungs and airways.

Accordingly the present disclosure relates to compounds of formula (I) as defined herein or 

pharmaceutically acceptable salts thereof for use as a medicament. The present disclosure, in 

another aspect, relates to the compound or pharmaceutically acceptable salt as defined herein for 25

use as a medicament. 

The present disclosure relates to compounds of formula (I) as defined herein or pharmaceutically 

acceptable salts thereof for use in the treatment of a disease selected from among respiratory 

diseases or complaints and allergic diseases of the airways. The present disclosure, in another 30

aspect, relates to the compound or pharmaceutically acceptable salt as defined herein for use in 

the treatment of a disease selected from among respiratory diseases or complaints and allergic 

diseases of the airways. 

The present disclosure relates to compounds of formula (I) as defined herein 35
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or pharmaceutically acceptable salts thereof for use in the treatment of a disease selected from 

among chronic bronchitis, acute bronchitis, bronchitis caused by bacterial or viral infection or 

fungi or helminths, allergic bronchitis, toxic bronchitis, chronic obstructive bronchitis (COPD), 

asthma (intrinsic or allergic), pediatric asthma, bronchiectasis, allergic alveolitis, allergic or non-

allergic rhinitis, chronic sinusitis, cystic fibrosis or mucoviscidosis, alpha-1-antitrypsin 5

deficiency, cough, pulmonary emphysema, interstitial lung diseases, alveolitis, hyperreactive 

airways, nasal polyps, pulmonary oedema, pneumonitis of different origins, and dry eyes. The 

present disclosure, in another aspect, relates to the compound or pharmaceutically acceptable salt 

as defined herein for use in the treatment of a disease selected from among chronic bronchitis, 

acute bronchitis, bronchitis caused by bacterial or viral infection or fungi or helminths, allergic 10

bronchitis, toxic bronchitis, chronic obstructive bronchitis (COPD), asthma, paediatric asthma, 

bronchiectasis, allergic alveolitis, allergic or non-allergic rhinitis, chronic sinusitis, idiopathic 

pulmonary fibrosis, cystic fibrosis or mucoviscidosis, alpha-1-antitrypsin deficiency, cough, 

pulmonary emphysema, interstitial lung diseases, alveolitis, hyperreactive airways, nasal polyps, 

pulmonary oedema, pneumonitis of different origins, and dry eyes. 15

The present disclosure relates to a pharmaceutical composition comprising at least one 
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compound of formula (I) as defined herein or pharmaceutically acceptable salts thereof and a 

pharmaceutically acceptable carrier. The present disclosure, in another aspect, relates to a 

pharmaceutical composition comprising at least one compound or pharmaceutically acceptable 

salt as defined herein and a pharmaceutically acceptable carrier. 

5

The present disclosure relates to medicament combinations containing besides one or more 

compounds of formula (I) as defined herein or pharmaceutically acceptable salts thereof, as 

further active substance one or more compounds selected from among the categories of further 

ENaC inhibitors, betamimetics, anticholinergics, corticosteroids, PDE4-inhibitors, LTD4-

antagonists, EGFR-inhibitors, dopamine agonists, H1 antihistamines, PAF-antagonists, MAP-10

kinase inhibitors, MPR4-Inhibitors, iNOS-Inhibitors, SYK-Inhibitors, corrections of the cystic 

fibrosis transmembrane regulator (CFTR) and CFTR potentiators or double or triple 

combinations thereof. The present disclosure, in another aspect, relates to a medicament 

combination which contains, besides one or more compounds or pharmaceutically acceptable 

salts as defined herein, as further active substances, one or more compounds selected from 15

among the categories of further ENaC inhibitors, betamimetics, anticholinergics, corticosteroids, 

PDE4-inhibitors, LTD4-antagonists, EGFR-inhibitors, dopamine agonists, H1-antihistamines, 

PAF-antagonists, MAP-kinase inhibitors, MPR4-Inhibitors, iNOS-Inhibitors, SYK-Inhibitors, 

correctors of the cystic fibrosis transmembrane regulator (CFTR) and CFTR potentiators or 

double or triple combinations thereof. 20

TERMS AND DEFINITIONS 

Terms not specifically defined herein should be given the meanings that would be given to them 

by one of skill in the art in light of the disclosure and the context. As used in the specification, 25

however, unless specified to the contrary, the following terms have the meaning indicated and 

the following conventions are adhered to. 

In the groups, radicals, or moieties defined below, the number of carbon atoms is often specified 

preceding the group, for example, C1-6-alkyl means an alkyl group or radical having 1 to 6 car-30

bon atoms.  
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In general in single groups like HO, H2N, OS, O2S, NC (cyano), HOOC, F3C or the like, the 

skilled artisan can see the radical attachment point(s) to the molecule from the free valences of 

the group itself. For combined groups comprising two or more subgroups, the terminal term in-

dicates the radical attachment point, for example, the substituent "aryl-C1-3-alkyl" means an aryl 

group which is bound to a C1-3-alkyl-group, the latter of which is bound to the core or to the 5

group to which the substituent is attached.

If a compound of the present invention is depicted in form of a chemical name and as a formula, 

in case of any discrepancy the formula shall prevail.  

10

Many of the following terms may be used repeatedly in the definition of a formula or group and 

in each case have one of the meanings given above, independently of one another.  
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WHAT WE CLAIM 

 

1. A compound of formula (I),  

N
+
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1

R
3

N
H

N
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O

NH
2

Cl

Z
-

(I)

 

wherein  5 

 

R1 and R2 are independently selected from ethyl, 2-hydroxyethyl, 

2-tetrahydrofuranylmethyl and 4-tetrahydropyranylmethyl;  

 

R3  is selected from a moiety NRaRb, wherein Ra and Rb are independently selected 10 

from hydrogen, C1-C4-alkyl and 1-(2-ethoxyethyl)piperidin-4-yl, wherein C1-C4-

alkyl may carry 1 or 2 substituents selected from hydroxyl, amino, C1-C4-

alkylamino, di-C1-C4-alkylamino, (dimethylphosphinoyl)methoxy, 4-

(dimethylphosphinoyl)phenyl, 6-methyl-3-hydroxy-pyridin-2-yl and the oxyanion 

of 6-methyl-3-hydroxy-pyridin-2-yl, provided that at least one of Ra and Rb is 15 

different from hydrogen, 

 

or wherein Ra and Rb together with the nitrogen they are attached to form a heterocyclic 

moiety selected from piperidine and 1-oxothiomorpholinyl, wherein the 

heterocyclic moiety may carry 1 or 2 substituents selected from NH2; and 20 

 

Z- is selected from chloride, bromide, iodide, hydroxide, hydrogensulfate, sulfate, 

nitrate, phosphate, formate, acetate, trifluoroacetate, fumarate, citrate, tartrate, 

oxalate, succinate, mandelate, methanesulfonate and p-toluenesulfonate,  

 25 

or Z- may be absent if Ra or Rb is C1-C4-alkyl and carries the oxyanion of 6-methyl-3-

hydroxy-pyridin-2-yl; 

 

or a pharmaceutically acceptable salt thereof. 

 30 

2.  A compound according to claim 1 or a pharmaceutically acceptable salt thereof, wherein 
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 at least one of R1 and R2 is ethyl. 

 

3. A compound according to claim 2 or a pharmaceutically acceptable salt thereof, wherein 

both of R1 and R2 are ethyl. 

 5 

4. A compound according to one or more of claims 1 to 3 or a pharmaceutically acceptable 

salt thereof, wherein Z- is selected from chloride, formate, and trifluoroacetate.  

 

5. A compound according to one or more of claims 1 to 4 or a pharmaceutically acceptable 

salt thereof, wherein R3 is selected from  10 

HN
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, , 

HN
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N
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6.  A compound according to claim 1 or a pharmaceutically acceptable salt thereof, selected 

from the group consisting of 15 
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7. A compound according to any one of claims 1 to 6, which is 
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8.  A method of synthesising another pharmaceutically acceptable salt of any of the 

compounds according to claim 7 wherein the parent compound, which contains a cationic 

group, is reacted by conventional chemical methods. 5 

 

9.  The method according to claim 8, wherein the parent compound is reacted with a 

sufficient amount of the appropriate base or acid in water or an organic diluent. 

 

10. A method of synthesizing another pharmaceutically acceptable salt of any of the 10 

compounds according to claim 7, wherein the counterion of the compound of claim 7 is 

exchanged by ion exchange chromatography.  

 

11. A pharmaceutically acceptable salt of the parent compound of compound (1.02) 

according to claim 7.  15 

 

12. A pharmaceutically acceptable salt of the parent compound of compound (2.03) 

according to claim 7.  

 

13. A pharmaceutically acceptable salt of the parent compound of compound (2.04) 20 

according to claim 7.  

 

14. A pharmaceutically acceptable salt of the parent compound of compound (2.05) 

according to claim 7.  

 25 
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15.  A pharmaceutically acceptable salt of the parent compound of compound (2.06) 

according to claim 7.  

 

16. A pharmaceutically acceptable salt of the parent compound of compound (1.03) 

according to claim 7.  5 

 

17.  A pharmaceutically acceptable salt of the parent compound of compound (1.1) according 

to claim 7.  

 

18. A pharmaceutically acceptable salt of the parent compound of compound (2.01) 10 

according to claim 7.  

 

19.  A pharmaceutically acceptable salt of the parent compound of compound (2.07) 

according to claim 7.  

 15 

20. A pharmaceutically acceptable salt of the parent compound of compound (2.02) 

according to claim 7.  

 

21. The compound or pharmaceutically acceptable salt according to any one of claims 1 to 7 

or according to any one of claims 11 to 20 for use as a medicament.  20 

 

22.  The compound or pharmaceutically acceptable salt according to any one of claims 1 to 7 

or according to any one of claims 11 to 20 for use in the treatment of a disease selected 

from among respiratory diseases or complaints and allergic diseases of the airways. 

 25 

23. The compound or pharmaceutically acceptable salt according to any one of claims 1 to 7 

according to any one of claims 11 to 20 for use in the treatment of a disease selected from 

among chronic bronchitis, acute bronchitis, bronchitis caused by bacterial or viral 

infection or fungi or helminths, allergic bronchitis, toxic bronchitis, chronic obstructive 

bronchitis (COPD), asthma, paediatric asthma, bronchiectasis, allergic alveolitis, allergic 30 

or non-allergic rhinitis, chronic sinusitis, idiopathic pulmonary fibrosis, cystic fibrosis or 

mucoviscidosis, alpha-1-antitrypsin deficiency, cough, pulmonary emphysema, 

interstitial lung diseases, alveolitis, hyperreactive airways, nasal polyps, pulmonary 

oedema, pneumonitis of
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  different origins, and dry eyes. 

 

24. A pharmaceutical composition comprising at least one compound or pharmaceutically 

acceptable salt according to any one of claims 1 to 7 or according to any one of claims 11 

to 20 and a pharmaceutically acceptable carrier. 5 

 

25.  Medicament combination which contains, besides one or more compounds or 

pharmaceutically acceptable salts according to any one of claims 1 to 7 according to any 

one of claims 11 to 20, as further active substances, one or more compounds selected 

from among the categories of further ENaC inhibitors, betamimetics, anticholinergics, 10 

corticosteroids, PDE4-inhibitors, LTD4-antagonists, EGFR-inhibitors, dopamine 

agonists, H1-antihistamines, PAF-antagonists, MAP-kinase inhibitors, MPR4-Inhibitors, 

iNOS-Inhibitors, SYK-Inhibitors, correctors of the cystic fibrosis transmembrane 

regulator (CFTR) and CFTR potentiators or double or triple combinations thereof. 

  15 


