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CLAIMS 

That Which is Claimed Is: 

1. 	A compound of the formula: 

OH OH 

N ...---,,,,,-0...,,,,...-- 
NH 0 I 	 I OH 	OH 	OH 	 _. 	 )1...

N  )
1-.1\1 	CI 
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N
.:..--,

NH2 

H3C 

or a pharmaceutically acceptable salt thereof. 

2. 	A compound of Claim 1 which is 3,5-diamino-6-chloro-N-(N-(4-(4-(2-

(hexyl((2S,3R,4R,5R)-2,3,4,5,6- pentahydroxyhexyl)amino)ethoxy) 

phenyl)butyl)carbamimidoyl)pyrazine-2-carboxamide, having the formula: 

OH OH 

. (J 	. 	Nz--0% 	 NH 	2 
OH 	OH Cmi) 	..• 

N
)L

N
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H 	H 
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or a pharmaceutically acceptable salt thereof. 

3. 	A compound of Claim 1 selected from the group of: 

3,5-diamino-6-chloro-N-(N-(4-(4-(2-(hexyl((2R,3S,4S,5S)-2,3,4,5,6-

pentahydroxyhexyl)amino)ethoxy)phenyl)butyl)carbamimidoyl)pyrazine-2-carboxamide 

OH 	H 

N 	
OH 

. 	. 
I — OH OH 

H 	
0 

(Ib) 

N 	NH2 



84 

3,5-diamino-6-chloro-N-(N-(4-(4-(2-(hexyl((2S,3R,4R,5R)-2,3,4,5,6-

pentahydroxyhexyl)amino)ethoxy)phenyl)butyl)carbamimidoyl)pyrazine-2-carboxamide 

H OH 
_,..--w,N 	 OH 

OH OH 

H ,,,„:,-.0 
(Ic) 

CI 	N  

)Pi 
H2NN 	H2 

3,5-diamino-6-chloro-N-(N-(4-(4-(2-(hexyl((2R,3S,4S,5R)-2,3,4,5,6-

pentahydroxyhexyl)amino)ethoxy)phenyl)butyl)carbamimidoyl)pyrazine-2-carboxamide 

OH OH 

	

7,„_....---..„---„
N 	. 	OH 

	

) 	OH OH 

---7--7°  

CI 	I\ 	 (Id) 

H2N 	N 	NH2  

3,5-diamino-6-chloro-N-(N-(4-(4-(2-(hexyl((2S,3R,4R,5$)-2,3,4,5,6-

pentahydroxyhexyl)amino)ethoxy)phenyl)butyl)carbamimidoyl)pyrazine-2-carboxamide 

H 
•H  

OH OH 

,), K0 

Cl .  N h1
N 
	 (le) 

H2N- ThY 	NH, 	 . 
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3,5-diamino-6-chloro-N-(N-(4-(4-(2-(hexyl((2R,3S,4R,5S)-2,3,4,5,6-

pentahydroxyhexyl)amino)ethoxy)phenyl)butyl)carbamimidoyl)pyrazine-2-carboxamide 

OH 	H 

..„..w. 
N 

,,) 	OH OH 

,,,,0 

0 ,,,N,.., 	 \ 	(ItI) 

H2N 	l‘ 	NH, 

3,5-diamino-6-chloro-N-(N-(4-(4-(2-(hexyl((2S,3R,4S,5R)-2,3,4,5,6-

pentahydroxyhexyl)amino)ethoxy)phenyl)butyl)carbamimidoyOpyrazine-2-carboxamide 

H OH 

z.--  \/U--N  
) 	OH OH 

„__) .0 

CI 	NI,,,  

H2N 	N 	NH2 

3,5-diamino-6-chloro-N-(N-(4-(4-(2-(hexyl((2R,3R,4S,5S)-2,3,4,5,6-

pentahydroxyhexyl)amino)ethoxy)phenyObutyl)carbamimidoyhpyrazine-2-carboxamide 

H 	H 

W-N . . 	
OH 

) 	OH OH 

RRH 	
),,,,0 

I Cl ...,,,NI 	 (Ig) 

H,N 	N 	NH2  

3,5-diamino-6-chloro-N-(N-(4-(4-(2-(hexyl((2S,3S,4R,5R)-2,3,4,5,6-

pentahydroxyhexyl)amino)ethoxy)phenyl)butyl)carbamimidoyl)pyrazine-2-carboxamide 
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OH OH 
zwty.--y-y0H 

OH OH 

H,,,,--0 
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H2N 	N 	NH2  

3,5-diamino-6-chloro-N-(N-(4-(4-(2-(hexyl((2R,3R,4R,5R)-2,3,4,5,6-

pentahydroxyhexyDamino)ethoxy)phenyl)butyl)carbamimidoyppyrazine-2-carboxamide 

H OH 
..-----\-----"-....-----N 	OH 

) 	OH OH 

0 

CI 
(10 

H2N 	N 	NH2  

3,5-diamino-6-chloro-N-(N-(4-(4-(2-(hexyl((23,3S,43,5S)-2,3,4,5,6-

pentahydroxyhexyDamino)ethoxy)phenyl)butyl)carbamimidoyl)pyrazine-2-carboxamide 

OH 

/\..----\./ N  
OH OH 

0 	H 	 , 

--....- 	..,, 	
I 

 a 	N 	 OD 

ii,N---'N-7''''NH2  

and pharmaceutically acceptable salts thereof. 

4. 	A pharmaceutical composition comprising a pharmaceutically effective amount 

compound of Claims 1, 2, or 3, or a pharmaceutically acceptable salt thereof, and a 

pharmaceutically acceptable carrier or excipient. 

of a 
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5. The pharmaceutical composition of Claim 4 wherein the compound is 3,5-diamino-6-

chloro-N-(N-(4-(4-(2-(hexyff(2S,3R,4R,5R)-2,3,4,5,6- pentahydroxyhexyl) amino)ethoxy) 

phenyl)butyl)carbamimidoyl)pyrazine-2-carboxamide, or a pharmaceutically acceptable salt 

thereof. 

6. The composition according to either of Claims 4 or 5, wherein said composition is 

suitable for inhalation. 

7. The composition according to either of Claims 4 or 5, wherein said composition is a 

solution for aerosolization and administration by nebulizer. 

8. The composition according to either of Claims 4 or 5, wherein said composition is 

suitable for administration by metered dose inhaler. 

9. The composition according to either of Claims 4 or 5, wherein said composition is a dry 

powder suitable for administration by dry powder inhaler. 

10. The composition according to either of Claims 4 or 5 further comprising a 

pharmaceutically effective amount of a therapeutically active agent selected from anti-

inflammatory agents, anticholinergic agents, (3-agonists, P2Y2 receptor agonists, peroxisome 

proliferator-activated receptor agonists, kinase inhibitors, antiinfective agents and 

antihistamines. 

11. Use of a compound according to any of Claims 1-3, or a pharmaceutically acceptable 

salt thereof in the manufacture of a medicament for treating a pulmonary disease in a human in 

need thereof. 

12. Use of a compound according to any of Claims 1-3, or a pharmaceutically acceptable 

salt thereof in the manufacture of a medicament for blocking sodium channels in a human. 

13. Use of a compound according to any of Claims 1-3, or a pharmaceutically acceptable 

salt thereof in the manufacture of a medicament for promoting hydration of mucosal surfaces or 

restoring mucosal defense in a human. 
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14. Use of a compound according to any of Claims 1-3, or a pharmaceutically acceptable 

salt thereof in the manufacture of a medicament for treating a disease selected from the group 

of reversible or irreversible airway obstruction, chronic obstructive pulmonary disease (COPD), 

asthma, bronchiectasis (including bronchiectasis due to conditions other than cystic fibrosis), 

acute bronchitis, chronic bronchitis, post-viral cough, cystic fibrosis, emphysema, pneumonia, 

panbronchiolitis, transplant-associate bronchiolitis, and ventilator-associated tracheobronchitis 

or preventing ventilator-associated pneumonia in a human in need thereof. 

15. Use of a compound according to any of Claims 1-3, or a pharmaceutically acceptable 

salt thereof in the manufacture of a medicament for treating chronic obstructive pulmonary 

disease (COPD) in a human in need thereof 

16. Use of a compound according to any of Claims 1-3, or a pharmaceutically acceptable 

salt thereof in the manufacture of a medicament for treating cystic fibrosis in a human in need 

thereof. 

17. Use of a compound according to any of Claims 1-3, or a pharmaceutically acceptable 

salt thereof in the manufacture of a medicament for treating dry mouth (xerostomia), dry skin, 

vaginal dryness, sinusitis, rhinosinusitis, or nasal dehydration, including nasal dehydration 

brought on by administering dry oxygen, dry eye or Sjogren's disease, promoting ocular or 

corneal hydration, treating distal intestinal obstruction syndrome, treating otitis media, primary 

ciliary diskinesia, distal intestinal obstruction syndrome, esophagitis, constipation, or chronic 

diverticulitis in a human in need thereof 

18. A compound according to any of claims 1-3, or a pharmaceutically acceptable salt 

thereof for use as a medicament. 

19. A compound according to any of claims 1-3, or a pharmaceutically acceptable salt 

thereof for use in treating a pulmonary disease. 

20. A compound according to any of claims 1-3 or a pharmaceutically acceptable salt 

thereof for use in treating a disease associated with reversible or irreversible airway obstruction, 

chronic obstructive pulmonary disease (COPD), asthma, bronchiectasis (including 
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bronchiectasis due to conditions other than cystic fibrosis), acute bronchitis, chronic bronchitis, 

post-viral cough, cystic fibrosis, emphysema, pneumonia, panbronchiolitis, transplant-associate 

bronchiolitis, and ventilator-associated tracheobronchitis or preventing ventilator-associated 

pneumonia in a human in need thereof. 

21. A compound according to any of claims 1-3, or a pharmaceutically acceptable salt 

thereof, for use in treating dry mouth (xerostomia), dry skin, vaginal dryness, sinusitis, 

rhinosinusitis, or nasal dehydration, including nasal dehydration brought on by administering dry 

oxygen, dry eye or Sjogren's disease, promoting ocular or corneal hydration, treating distal 

intestinal obstruction syndrome, treating otitis media, primary ciliary diskinesia, distal intestinal 

obstruction syndrome, esophagitis, constipation, or chronic diverticulitis in a human in need 

thereof. 

22. A composition comprising a compound according to any one of claims 1-3, or a 

pharmaceutically acceptable salt thereof, for use in the preparation of a medicament for treating 

a disease associated with reversible or irreversible airway obstruction, chronic obstructive 

pulmonary disease (COPD), asthma, bronchiectasis (including bronchiectasis due to conditions 

other than cystic fibrosis), acute bronchitis, chronic bronchitis, post-viral cough, cystic fibrosis, 

emphysema, pneumonia, panbronchiolitis, transplant-associate bronchiolitis, and ventilator-

associated tracheobronchitis or preventing ventilator-associated pneumonia. 

23. A composition comprising a compound according to any one of claims 1-3, or a 

pharmaceutically acceptable salt thereof, for use in the preparation of a medicament for treating 

dry mouth (xerostomia), dry skin, vaginal dryness, sinusitis, rhinosinusitis, or nasal dehydration, 

including nasal dehydration brought on by administering dry oxygen, dry eye or Sjogren's 

disease, promoting ocular or corneal hydration, treating distal intestinal obstruction syndrome, 

treating otitis media, primary ciliary diskinesia, distal intestinal obstruction syndrome, 

esophagitis, constipation, or chronic diverticulitis. 

24. Use of a compound according to any of Claims 1-3, or a pharmaceutically acceptable 

salt thereof in the manufacture of a medicament for preventing, mitigating, and/or treating 

deterministic health effects to the respiratory tract and/or other bodily organs caused by 

respirable aerosols containing radionuclides in a human in need thereof. 
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CLAR.4$ 

That Which Is Claimed Is: 

1. A compound of the formula: 

5 
014 	014 

Y rTh‘le- 	0 	 NH 0 
OH OH OH 

(I) 	 112N 	N 	NA 

"Sc: 

or a pharmaceutically acceptable salt thereof. 

2. A compound of Claim 1 which is 3,5-diamin• ; • 	• • N-(N-(4--(4-(2 

10 (hexyl((2S,3R,4R,5R)-2,3,4,5,6- pentahydroxyhexyi)a 	nojethoxy) 

phenyi)buty0carbamimidoy1)pyrazine-2-carboxamid • having the formula: 
014 OH 
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or a pharmaceutically acceptable, alt thereof. 

15 3. A compound of Claim/1 selected from the group of: 

3,5-diamino-6-chloro-N-(N-(4-(4-(2-(hexyl((2R,3S,48,58)-2,3,4,5,6- 

pentahydroxyhexyl)a 	leito)ethoxy)phenyl)butyl)carbamimidoyOpyrazine-2- 

carboxamide 
7 

? 1
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3,5-41amino-8-chloro-N-(N-(4-(4-(2-(hexy1((2S,3F1,4R,5R)-2,3,4,5,6- 
pentahydroxyhexyl)amino)ethoxy)phenyt)butyl)carbamirnidoyl)pyrazine-2-
carboxamide 

Ii 	9.H 
' 	11 

011 OH 
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NArrit  W 	
(Ic} 
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5 

3,5-dlarnitio-6-chloro-N-(N-(4-(4-(2-(hexyl((2R,3S,43,5R)-2.3,4 	,6- 
pentahydroxyhexyl)amino)ethoxy)phenyl)buly1)carbamimido 	pyrazine-2- 

carboxamide 
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H 	2 • T 

3,5-diamino-6-chloro-N-(N-( 	2-(hexyl((28,3R,4R,55)-2,3,4,5,6- 
pentahydroxyhexyl)amino 	oxy)phenyl)butyl)carbarnimicloyOpyrazine-2- 

15 carboxamide 

/ / II 	II 
...----......."-......"-N  

ri 	on oil 
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3,5-diamino-6-chloro-NO-(4-(4-(2-(hexyl((2R,3SAR,58)-2,3,4,5,6-

pentahydroxyhexyl)amino)ethoxy)phenyObuty0carbamimidoyl)pyrazine-2-

carboxamide 

OH 	I 

WN 
J 	641 OH 

1: 
le 0 	a* 

frr

if

11 

 

5 
I 	ee  

H 	2 

3,5-diamino-6-chloro-N-(N-(4-(4-(2-(hexyl((2S,3RAS,5R)-, ,3A,5,6-

pentahydroxyhexyt)amino)ettioxy)phenyl)butyt)carbamimictoyl)pyrazine-2-

carboxamide 

10 
/ 	 H OH 

N 	 H 

/ 	
ri 	OH OH 

• /I 	
0 

CI 	, 	1 	 is 	(If) 

.,, 
142/4 	, 142 	 . 

3,5-diamino-6-chloro-N-(N-(4-(4-(2-(hexyl((2F2,3R,4S,5S)-2,3,4,5,6-

pentahydroxyhexyl)amino)etlioxy)phenyl)buty0carbamimidoyOpyrazine-2- 

15 carboxamide 

„,.....,...
C

.
X

......0
4 	
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CI 	(19) 

H2N 



WO 2013/003386 	 PCT/1132012/044272 
86 

3,5-diamino-6-chloro-NO-(4-(4-(2-(hexyl((2S,38,4R,5R)-213,4,5,6- 

pentahydroxyhexyl)amino)ethoxy)phenyl)butypcarbamimidoyl)pyrazine-2-

carboxamkle 

7 
OH OH Jr  

• 

OH OH 

O 

s II 	(IN 

5 11 . 

3.5-diamino-13-chloro-N-(N-(41-(4-(2-(hexyl((2R3RAR,5R)-2,3,4,5,6= 

pentahydroxyhexyl)amino)ethoxy)phenyl)butyl)carbamimidoyOpyirezine-2-

carboxamide 

sH 9H 
H 

611 OH 

XI 	
0• CI 

N 	 (ti} 

10 H2N 	N 	N112  

3,5-diamino-6-chloro-N4N-(4-(4-(2-(hexylaS,38,48,5S)-2,3,4,5,6- 

pentahydroxyhexyljamino)ethoxy)phenyi)butyl)carbamimidoyl)pyrazine-2-

carboxamide 

QH 	H 
z 

H 

• 

OH OH 

see 

CI'' 	

1 

t. 
'N., 	I 	(Ii) 

15 , H2 • 3 

3,5-diarnino-6-chloro-N-(N-{4-(442-(hexyl((2R,33,4S,58)-2,3,4,5,6- 

pentahydroxyhexyl)amino)ethoxy)phenyl)butyl)carbamimidoyl)pyrazine-2-

carboxamide 
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OH
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3,5-diamino-6-chloro-N-(N-(4-(4-(2-(hexyl((25,3R,4R,5R)-2,3,4,5,6- 

pentahydroxyhexyl)amino)sthoxy)phenyl)butyl)carbamimidoy1)pyrazi e-2- 

5 carboxamide 

or a pharmaceutically acceptable salt thereof. / 
/ 

/ 
4. A pharmaceutical composition comprising a pharmaceutically effective 

10 amount of a compound of Claims 1, 2, or 3, or a pharmaceutically acceptable salt 

thereof, and a pharmaceutically acceptable carrier or excipient. 

5. The pharmaceutical composition of,Claim 4 wherein the compound is 3,5-

diamino-6-chloro-N-(N-(4-(4-(2-(hexy1((28,3R,4R,5R)-2,3A,5,6- pentahydroxyhexyl) 

15 amino)ethoxy) phenyl)butyl)carbamimidoyl)pyrazine-2-carboxamide. or a 

pharmaceutically acceptable salt thereof. 

6. The composition according to either of Claims 4 or 5, wherein said 

composition is suitable forinhaiation. 

20 / 
7. The composttiOn according to either of Claims 4 or 5, wherein said 

composition is a solution for aerosolization and administration by nebulizer. 

,/ 
8. The 	mposition according to either of Claims 4 or 5, wherein said 

25 composir n Is suitable for administration by metered dose inhaler. 

. 	The composition according to either of Claims 4 or 5, wherein said 

mposItIon is a dry powder suitable for administration by dry powder Inhaler. 

30 10. 	The composition according to either of Claims 4 or 5 further comprising a 

pharmaceutically effective amount of a therapeutically active agent selected from 
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5 

10 

15 

20 

anti-inflammatory agents, anticholinergic agents, (3-agonists, P2Y2 receptor agonists, 

peroxisome proliferator-activated receptor agonists, kinase inhibitors, antiinfective 

agents and antihistamines. 
/ 

11. Use of a compound according to any of Claims 1-3, or a pharmaceutically/acceptable 

salt thereof in the manufacture of a medicament for administration to a human/ / 
/ 
/ 

12. Use of a compound according to any of Claims 1-3, or a pharmaceutically acceptable 

salt thereof in the manufacture of a medicament for blocking sodium channels in a human. 

/ 
13. Use of a compound according to any of Claims 1-3, or a fiarmaceutically acceptable 

h 

 i 

salt thereof in the manufacture of a medicament for promoting/ ydration of mucosal surfaces or 

restoring mucosal defense in a human. 

/' 

14. Use of a compound according to any of Claims/1-3, or a pharmaceutically acceptable 

salt thereof in the manufacture of a medicament for/mating a disease selected from the group 

of reversible or irreversible airway obstruction, cntonic obstructive pulmonary disease (COPD), 
if  

asthma, bronchiectasis (including bronchiectasis due to conditions other than cystic fibrosis), 

acute bronchitis, chronic bronchitis, post-viticough, cystic fibrosis, emphysema, pneumonia, 

panbronchiolitis, transplant-associate bronchiolitis, and ventilator-associated tracheobronchitis 

or preventing ventilator-associated pneumonia in a human in need thereof. 
/ 

/ 

15. Use of a 

25 

30 
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compound according to any of Claims 1-3, or a pharmaceutically acceptable salt therelin the 
manufacture of a medicament for treating chronic obstructive pulmonary disease (CO D) in a 
human in need thereof. 

16. 	Use of a compound according to any of Claims 1-3, 

salt thereof in the manufacture of a medicament for treating 

or a pharmaceutical'ly acceptable 

cystic fibrosis i 	a human in need 

thereof. 



17. Use of a compound according to any of Claims 1-3, or a pharmaceutically acceptable 

salt thereof in the manufacture of a medicament for treating dry mouth (xerostomia), dry skin, / 

vaginal dryness, sinusitis, rhinosinusitis, or nasal dehydration, including nasal dehydration
/
/ 

brought on by administering dry oxygen, dry eye or Sjogren's disease, promoting oculatOr 

5 corneal hydration, treating distal intestinal obstruction syndrome, treating otitis media/Primary 

ciliary diskinesia, distal intestinal obstruction syndrome, esophagitis, constipation, „dr chronic 

diverticulitis in a human in need thereof. 

18. A compound according to any of claims 1-3, or a pharmaceuticallwa
/ 
 cceptable salt 

10 thereof for use as a medicament. 

19. A compound according to any of claims 1-3 or a pharmaceutically acceptable salt 

thereof for use in treating a disease associated with reversible/Or irreversible airway obstruction, 

chronic obstructive pulmonary disease (COPD), asthma, brOnchiectasis (including 

15 bronchiectasis due to conditions other than cystic fibrosis)
/
, acute bronchitis, chronic bronchitis, 

post-viral cough, cystic fibrosis, emphysema, pneumonia, panbronchiolitis, transplant-associate 

bronchiolitis, and ventilator-associated tracheobronChitis or preventing ventilator-associated 

pneumonia in a human in need thereof. 

20 20. A compound according to any of claims 1-3, or a pharmaceutically acceptable salt 

thereof, for use in treating dry mouth (rtostomia), dry skin, vaginal dryness, sinusitis, 

rhinosinusitis, or nasal dehydration, including nasal dehydration brought on by administering dry 

oxygen, dry eye or Sjogren's disease, promoting ocular or corneal hydration, treating distal 

intestinal obstruction syndromp(treating otitis media, primary ciliary diskinesia, distal intestinal 

25 obstruction syndrome, esophfagitis, constipation, or chronic diverticulitis in a human in need 
/ 

thereof. 	 / 



90 

21. A composition comprising a compound according to any one of claims 1-3, or al 

pharmaceutically acceptable salt thereof, for use in the preparation of a medicament
/ 

 1r treating 

a disease associated with reversible or irreversible airway obstruction, chronic obstructive 

pulmonary disease (COPD), asthma, bronchiectasis (including bronchiectasis die to conditions 

5 other than cystic fibrosis), acute bronchitis, chronic bronchitis, post-viral cough', cystic fibrosis, 
,, 

emphysema, pneumonia, panbronchiolitis, transplant-associate bronchiolitig, and ventilator- 

associated tracheobronchitis or preventing ventilator-associated pneumonia. 

22. A composition comprising a compound according to any one 'of claims 1-3, or a 

10 pharmaceutically acceptable salt thereof, for use in the preparation of a medicament for treating 

dry mouth (xerostomia), dry skin, vaginal dryness, sinusitis, rninosinusitis, or nasal dehydration, 

including nasal dehydration brought on by administering dry/oxygen, dry eye or Sjogren's 

disease, promoting ocular or corneal hydration, treating 
/
distal intestinal obstruction syndrome, 

treating otitis media, primary ciliary diskinesia, distal intestinal obstruction syndrome, 
pv 

15 esophagitis, constipation, or chronic diverticulitis. 

23. Use a compound according to any of Claims 1-3, or a pharmaceutically acceptable salt 

thereof in the manufacture of a medicament,thr preventing, mitigating, and/or treating 

deterministic health effects to the respiratory tract and/or other bodily organs caused by 
,c. 

20 respirable aerosols containing radionuclides in a human in need thereof. 


