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CLAIMS
That Which is Claimed Is:

1. A combound of the formula;

OH OH '
8]
H\])Y\N/\/ \@\N\ NH O ‘
- .
OH OH OH N N N\ Cl
H OH |
() HN N NH,
H;C

or a pharmaceutically acceptable salt thereof.

2 A compound of Claim 1 which is 3,5-diaming-6-chloro-N-{N-(4-(4-(2-
(hexyl((2S,3R,4R,5R)-2,3,4,5,6- pentahydroxyhexyljamino)ethoxy)

phenyhbutycarbamimidoyl)pyrazine-2-carboxamide, having the formula:

OH OH
. 5 |
s b
OH OH OH N N_Cl
| | g5 "2 1
_ (Ia) HNT N ONH,
HBC'

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 ,48,55)-2,3,4,5,6-

pentahydroxyhexyl)amino)ethoxy)phenylbutyl)carbamimidoyl)pyrazine-2-carboxamide

OH QH
N T

E o4 OH

TUM,U o
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3,5-diamino-6-chioro-N-(N-(4-(4-(2-(hexy((2S,3R 4R 5R)-2,3,4,5,6-

pentahydroxyhexyljamino)ethoxy)phenyi)butylicarbamimidoyl)pyrazine-2-carboxamide

H OH
N

3,5-diamino-6-chloro-N-(N-{4-(4-{2-(hexyl{(2R,35,48,5R})-2,3,4,5 6-

pentahydroxyhexyl}amino)ethoxy)phenyl)butyi)carbamimidoyl)pyrazine-2-carboxamide

OH OH
/v\\/\NW\/OH
OH OH

H
Cli%ﬁﬁfﬁmﬂ/gg (i)

0
H,NT N7 ONH,

3,5-diamino-6-chloro-N-(N-(4-(4-(2-(hexyl({(2S,3R 4R 55)-2,3,4,5,6-
pentahydroxyhexyl)amino)ethoxy)phenylbutyl)carbamimidoypyrazine-2-carboxamide

H OH

H =
CI\ N ji M/@/ (ie)
HaN" N NH, '
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3,5-diamino-6-chloro-N-{N-(4-(4-(2-(hexyl((2R,35,4R,55)-2,3,4,5,6-
pentahydroxyhexyl}amino yethoxy)phenyl)butyl}carbamimidoyl)pyrazine-2-carboxamide

OH OH

N7y | 'e

H OH OH

O

(i)

NH,

3,5-diamino-6-chloro-N-(N-(4-(4-(2-(hexyl((25,3R 48,5R}-2,3,4,5,6-
pentahydroxyhexyl)amino)ethoxy)phenyl)butylcarbamimidoyl)pyrazine-2-carboxamide

H OH
PN N : I
N E
H OH OH !
5 1
/
\E ]

1 NH2

3,5-diamino-6-chloro-N-(N-{4-(4-(2-(hexyl({(2R,3R,45,55)-2,3,4,5,6-
pentahydroxyhexyl)amino)ethoxy)phenyl)butyl)carbamimidoyl)pyrazine-2-carboxamide

et X,

HaN N NH,

3, 5-diamino-6-chioro-N-(N-(4-(4-(2-(hexyl((2S,35 4R 5R)-2,3,4,5,6-

pentahydroxyhexyl)amino)ethoxy)phenylibutyl)carbamimidoyl)pyrazine-2-carboxamide
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OH OH
PO e o AOH
N

H OH OH
0
CIIN\IKEEE;/\/\/@ (ih)

N7 N NH,

3,5-diarﬁino-6~chforo-i\§-( N-(4-(4-(2-(hexyl({2R,3R,4R,5R)-2,3,4,5,6-
pentahydroxyhexyl)amino)ethoxy)phenyhbutyl)carbamimidoyl)pyrazine-2-carboxamide

CI Ny f /\/VGr
008
HNTONT CNH,

3,5-diamino-8-chloro-N-(N-(4-(4-(2-(hexyl({28,35,45,55)-2,3,4,5,6-
pentahydroxyhexyhamino)ethoxy)phenyl)butyllcarbamimidoyl)pyrazine-2-carboxamide
' ' OH OQH

(I OH (:)H

cl INf\ﬁfﬁ/\/\/@/@ ()

H.NT "N TNH,

and pharmaceutically acceptable salts thereof.

4, A pharmaceutical composition comprising a pharmaceutically effective amount of a
compound of Claims 1, 2, or 3, or a pharmaceutically acceptable salt thereof, and a

pharmacedutically acceptable carrier or excipient.
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5. The pharmaceutical composition of Claim 4 wherein the compound is 3,5-diamino-6-
ch|0r0~N~(Nm(4~(4~(2‘~(hexyi{(28,3R,4R,5R)—2,3.,4,5,6— pentahydroxyhexyl) amino)ethoxy)
phenyhbutyl)carbamimidoyl)pyrazine-2-carboxamide, or a pharmaceutically acceptable salt
thereof. ‘

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

powder suitéble for adminisiration by dry powder inhaler.

10. The composition accgrding 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, B-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 acceptabie
salt thereof in the manufacture of a medicament for treating a pulmonary disease in @ human in

need thereof.

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

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

13. Use of 2 compound according to any of Claims 1-3, or a pharmaceutically acceptabie
salf thereof in the manufacture of 2 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
sait 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, pheumonia,
panbronchiolitis, transpianbassoc:iate bronchioiitis, and ventilator-associated tracheobronchitis

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

i5. 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
comeal 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.

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

thereof for use in treating a pulmonary disease.

20. A compound according to any of claims 1-3 or a pharmaceuticaily acceptabie salt
thereof for use in treating a disease associated with reversible or irreversibie airway obstruction,

chronic obstructive pulmonary disease (COPD), asthma, bronchiectasis (inciuding
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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 dehydrafion, including nasal dehydration brought on by administering dry
oxygen, dry eye or Sjogren's disease, promoting ocular or corneai 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 domposition 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
puimonéry disease (COPD), asthma, bronchiectasis (including bronqhiec’zasis 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 {o any one of claims 1-3, ora
pharmaceutically acceptable salt thereof, for use in the preparation of 2 medicament for treating
dry mouth (xerostomia}, dry skin, vaginal dryness, sinusitis, rhinosinusitis, or nésaE dehydration,
including nasal dehydration brought on by administering dry oxygen, dry eye or Sjogren’s
disease, promoting ocular or corneal hydration, treaﬁng‘distal intestinal obstruction syndrome,
treating ofitis media, primary ciliary diskinesia, distal intestinal obstruction syndrome,

escphagitis, 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 heaith 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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CLABS
That Which ls Clalmed i3 /
/
1. A sompound of the formua; f
OH OH /7
Nf\,fﬁ\}?m\_ E}} 5 %g y’f/#
- ,ﬁ
0 HNT N NE,
qf
¥0 Vs
or a pharmacsuticelly acceplable sall thereof, fﬁ

2. & pompound of Claim 1 which is Eln»ﬁaamma-ﬁ@h czrey?d«{?é{-%«{xi-«{%
{hexnyi{{25 3R 4R BR)-2,3,4,5,8- ;:sentahye:&mxyhﬁxyi‘samfm}ﬁthaxy}
whenyiibubyijearbamimidoyipyrazine-2-carboxami def having the formauda:

CH {}}% A?f
!’-{; &

oH 0}*{ QH{,J ‘leffk/\/\& / ﬁL V.xi\ N\ £
J JH OB /E I
(&) i : N
y

1
MO fe-f

or a pharmacsutically aaa&piabﬁ adalt thersof,

3. A compound of C;@ﬁfﬁ% sedarted from the group of:
3, B-digmino-G-uhi @fm MANA 44 2-{hexyil{ 2R, 38,45,55)-2,3,4,5,8-
gaemzﬂhyc%mxyﬁexyé}a@ma}eahaxy}phmy Wutvhcarbamimidoylipyragine-2-

garboramide

7 OH OH

e g g ATH
/‘ o On
!

. %M {;{;\?rf(}
Th ,N\,, N ;ﬁ“’\ﬂvﬂ‘\*\v’ {lin}
A

HN w “NH,
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3, 5-dismino-G-ohloro-N-{N-(4-{4-{2-{hexyl{{28, 3R 4R 5R}-2,3,4.8.6-
peniabydroxyvhexyamine ethowiphenyi butyhcarbamimidoyilpyrazine-2-

parboxamide
&[ O
.f""\. - ’\\/"“\. ;/\g "“'\w}i
O OH
N 0
(oY /
Y T /
5 sz \W/ \Nﬁz f“/ JI;I M

3,8-diamine-S-chiorn-N-{N-{4-{4-{2-haxyl{{3R, 38 48 ,8R)-2,3,4,5, 6m
partabydroxyhendiaminosthoyiphenyl }mtyi}carbamam;dayifé;ymzm%?

carboxamide
rd
in /
Ve OH OH
ey VAN/\MK\J\‘ LA
/ ,,5 Oon OH
LA
Ci«jj,az\{\\, o xﬁ/ ﬁf‘“’\-\ff’“ ‘}‘x\h_,/} (i{i}
H,N N”’i “NH, f’"

y
/

3 Ewdiamiﬂsua«chéara:»%u{?\?»{éw 44 {Z-{hexyi{{25 3R 4R, 8832,3,4,5,6-
perdahydroxyhexyl }amam}aj oy iohenylbutviicarbamimidovipyrazine-2-

15 carboxamide f’
/
151 /?Ei
) PN /‘\‘E\i ey nvﬁﬁ
¥ ;
J &u om
S
}.f ? E‘;H f’{,@ o, ?{f{-}
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3 5-diaming-S-chioro-N-{N-{4-{4-{ 2. hexyi{{ 2R, 38 4R 55%2,3,4.5.6- )
periahydroavhexylaming jethoxyiphenvhbubyl lcarbamimidoyiipyrazine-2- /
carboxamide f
Jﬁy
OH O | ff
P d./‘”""\,‘,fﬂ\%ND‘A\ t,.-"";\ _,f'OH fxfiy
B on 7
( /
ﬁ\ HH f/“gr @ V4
SN W WP N 4y /
j; TR OH /
g ~ A, &
a oM { HH, g?!{
f 3

3, E-gfiaming-S-chiore-Ne Mo{ 4-{4-{ 2L hayll {28 3R 43 5%%}2"’ 33 4.5 8-
partahydronyheryiiaminelethowy phenyd }hutyi}mrham;mscimy nrazing-2-

carboxamide
18 :
H OH
”! {J oH BH

oA

3

3,sudiamzmmsmchmmnwu{r‘g.xiauz;anegzughaxyaqzzﬁ,aﬁ,45,55}2,3,4,5,5»

pantahycémxyhaxy%}am__i_ﬁé}aihexy)ph&ﬁyi}buiyi}carbamimédnyl}pymxﬁma&»
i35 carboxarmide

HOOH
/;f::-/‘ d //\«\_M J./"‘-\‘ """ﬁ\]‘ﬁ{fﬁq\"‘: - y P /('jH
,} 5u By
; §3
/ \‘3"’ \L\WJ\ j AN %j = ‘*j
/
yd AT /\’*«IHE
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3, 5-diaming-S-chiore-N-{N-{4-{4-(2-{hexyi{ {28 38 4R, BR}2,3,4,5,6~
pentahydronvhaxylamingethoxyiphenvlibubtcarbamimidoylipywazine-2-
carboxamide

OH OH
T, "‘/A'\'N‘ . \J}H fﬁ--»
S

5 O
i I
rfWN o ﬁmﬂw S (thy

5 HNT N NH;

3, B-diamino-G-chioroNo{ Mo 4-{4-{2-(hexyl{{ 3R, AR 4H,.BR2,3,4.8, ﬁw
pentahydroxyhexylamingsthoxyiphenyhbulylicarbamimidoy! };ﬁymzmsa @
carbovamids

. H OH
P P %N/’\“‘x Ve ,f"“\
S om om

{i}

15 ‘ :
3, 5-disening-S-chiorg-M-{N-{4- {é—{ﬁ;{bmﬂ{;‘éﬁ 35,45,58-2,3 4,55
;zen,.aﬁydmxyhexyﬁ}amzm}s:th&xy}phany&’zbiztyi arbarmirmidoy pyrasine-2-
carboxamide

(}H ?i/a
o e f‘w{"“\/ 1
cH OH
fJi /\v,f\v/“jo )
15 HZ‘J :

3, &ﬁa&mm&»ﬁ—ﬁ% dore-MN-{4-{4-{2-{heyl{{ 2R, 35,458,582, 3,4.5 6~
g@ﬁiahyﬁrmyhew Jamino ethoxyiphenyhibubyhicarbamimidoipyrazing-2-
Jr,fz"i’garbe:sxanﬁcia
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3, 5-dliaming-G-chioro-N-{MN-{ 4-{4-{2-{hewel{{28 3R 48, 8R}2,3,4,5.8- f/
p@ﬂtabydmxy?ae}xy?}amim}a‘%ﬁmy}ph&ny%}buty!}sarham§miémy§}pyr3;j;§f§é~2~
carboxamide ./j

or & phannacautioslly accepiable salt thereof,

4, A pharmaceutical composition comprising a p?}%{;ﬂaa&&,gt%caéiy affective
smouniofacompound of Claims 1, 2, or &, ors ;:»hﬁ?mamaﬁcai%y auoapiable salt
thersof, and & phammsceutioally acceplable asarr@g?/fsr awnipiant,

7
8, The pharmacetical composition of "f;aim 4 whersin the compound is 3.5
diamémmﬁnchiﬁm«xi‘éw{N«{du{@-{ﬁw{h@xy’i{{/gﬁ,3&,4&,5%}2,3,4,5,& partahydrosyhexyl}
aminojsthoxy} g:;hzeﬁyi}buiyi}ﬁarbamispf’dmyi}pyrazima«2~:;aﬂwmmé:ﬁe, or a
pharmacsulicelly acospiabls aait}hérmaﬁ

A
B. The composition accprding to elther of Claims 4 o §, wharein said

composition is sultable fig,fi?ahafaiiem.
/. ’
i, The mmpa}s}ﬁbn aooording o either of Claims 4 or §, whereln said
jﬁf ¥ = r) u - “ "
sompnsiion ks a sdiution for asrosolizetion and administration by nebulizer.

8. The gomposition according fo either of Claims 4 or 8, whersin said

C()mpaﬁifjé;'i Is suitable for administrafion by metered dose inhaler,
/

é
rd

4

»"j Prs . . wp % N . .
&, j,_»f The composition acsording to sither of Cleims 4 or 8, wherein said

g}émmsiiisn i2 8 dry powder sultable for adiministration by dry powdesr inhaler.

10, The composition according to sither of Claims 4 or § further comprising @

pharmaceulically effective amount of g therapeutically active agent selected from
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anti-inflammatory agents, anticholinergic agents, B-agonists, P2Y2 receptor agonists, df[
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 pharmaceut]éally’acceptable
salt thereof in the manufacture of a medicament for administration to a humage’f

v

y

7
12. Use of a compound according to any of Claims 1-3, or a pharmaoéutically acceptable

salt thereof in the manufacture of a medicament for blocking sodium g;ﬁannels 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 promo’{ingzz:dration of mucosal surfaces or
restoring mucosal defense in a human. / f

.f"/fij
14. Use of a compound according to any of CEaim/s‘ﬁ -3, or a pharmaceutically acceptable
salt thereof in the manufacture of a medicament fofw/reating a disease selected from the group
of reversible or irreversibie airway obstruction, %m‘?onic obstructive pulmonary disease (COPD),
asthma, bronchiectasis (inciuding bronchiecig;.gfs due to conditions other than cystic fibrosis),
acute bronchitis, chronic bronchitis, post-vlﬁéﬁ cough, cystic fibrosis, emphysema, pneumonia,
panbronchioiitis, fransplant-associate br_o‘ﬁchioiitis, and ventilator-associated tracheobronchitis

or preventing ventilator-associated p?éumonia in a human in need thereof.

15. Use of a ,

—



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

16. Use of a compound according to any of Claims 1-3, or a pharmaceuti f,aily acceptabie
salt thereof in the manufaciure of a medicament for treating cystic fibrosis il a human in need
thereof. /g




10

15

20

25

80 vyf

17. Use of a compound according to any of Claims 1-3, or a pharmaceutically acceptable f,f‘
salt thereof in the manufacture of a medicament for treating dry mouth (xerostomia), dry sk:n 7
vaginal dryness, sinusitis, rhinosinusitis, or nasal dehydration, including nasal dehydration W
brought on by administering dry oxygen, dry eye or Sjogren’s disease, promoting ocu!ar ér
corneal hydration, treating distal intestinal obstruction syndrome, treating otitis medla pnmary
ciliary diskinesia, distal intestinal obstruction syndrome, esophagitis, constzpatlon or chronic

diverticulitis in a human in need thereof. f

18. A compound according to any of claims 1-3, or a pharmaceuticallyﬁcceptabie salt
thereof for use as a medicament. !
/

S
f;"

19. A compound according to any of ciaims 1-3 or a pharmaceuilcal!y accepiable salt
thereof for use in treating a disease associated with revers:bigfor irreversible airway obstruction,
chronic obstructive pulmonary disease (COPD), asthma, b;dnchuectas;s {inciuding
bronchiectasis due to conditions other than cyslic fibrosis-‘)'f acute bronchitis, chronic bronchitis,
post-viral cough, cystic fibrosis, emphysema, pneumoma panbronchiolitis, transplant-associate
bronchiolitis, and ventilator-associated tracheobror}chlt:s or preventing ventilator-associated
pneumonia in a human in need thereof. ff’"f

/
y

20. A compound according to any of cl.a{;?s 1-3, or a pharmaceutically acceptable sait
thereof, for use in treating dry mouth (xerostom:a) dry skin, vaginal dryness, sinusitis,
rhinosinusitis, or nasal dehydration, nciudmg nasal dehydration brought on by administering dry
oxygen, dry eye or Sjogren’'s dtsejaée promoting ocular or corneal hydration, treating distal
intestinal obstruction syndromef treating ofitis media, primary ciliary diskinesia, distal intestinal
obstruction syndrome, eso/ghagitls constipation, or chronic diveriiculitis in 2 human in need

thereof. jg"
J
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21. 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 medicamen‘tfér treating
a disease associated with reversible or irreversible airway obstruction, chronic obst"?uctlve
pulmonary disease (COPD), asthma, bronchiectasis {including bronchiectasis due o conditions
other than cystic fibrosis), acute bronchitis, chronic bronchitis, post-viral cough cystic fibrosis,
emphysema, pneumania, panbronchiolitis, transplant-associate bronchaoht:s and ventilator-

associated tracheobronchitis or preventing ventilator-assocciated pneumonia
45")'

&
i

22. A composition comprising a compound according to any one ‘of claims 1 -3,0ra
pharmaceutically acceptable salt thereof, for use in the preparat:@n of a medicament for treating
dry mouth (xerostomia}, dry skin, vaginal dryness, sinusitis, rh,mosmusstls or nasal dehydration,
including nasal dehydration brought on by administering drygxygen, dry eye or Siogren’s
disease, promaoting ocular or corneal hydration, treating diétal intestinal obstruction syndrome,

treating otitis media, primary ciliary diskinesia, distal intéstinal obstruction syndrome,
7/

s

esophagitis, constipation, or chronic diverticulitis.
23, Use a compound according to any of Clalms 1-3, or a pharmaceutically acceptable salt
thereof in the manufacture of a medlcamen’t for preventing, mitigating, and/or freating
deterministic health effects to the respwatpry tract and/or other bodily organs caused by

respirable aerosols containing radionuclides in a human in need thereof,
. s




