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B2 adrenergic receptor agonists are advantageously administered directly into the
respiratory tract by inhalation when used for treating pulmonary or respiratory disorders.
Several types of pharmaceutical inhalation devices have been developed for
administering therapeutic agents by inhalation including dry powder inhalers (DPI),

20 metered-dose inhalers (MDI) and nebuliser inhalers.

Liquid formulations, in particular aqueous formulations, are easy to administer since they

are inhaled during normal breathing through a mouth-piece or a face-mask. They are

particularly suitable for young and elderly people who are most often the patients in need
25  of such therapy and who experience difficulties using other devices.

5-(2{[6-(2,2-difluoro-2-phenylethoxy)hexylJamino}-1-hydroxyethyl)-8-hydroxyquinolin-
2(1H)-one is claimed and described in published patent application WO 2006/122788 A1.

30  Although 5-(2-{[6-(2,2-difluoro-2-phenylethoxy)hexyl]lamino}-1-hydroxyethyl)-8-
hydroxyquinolin-2(1H)-one has shown adequate pharmacological behaviour it has proved



reported. Accordingly, a need exists for a water-soluble and stable salt
of this conpound which can be used in the preparation of aqueous sol utions,
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effective amount of a sal the invention. The invention further provi des
a nmethodsesh ys @uldraranddbagidesly rgtient®i ni stering a therapeutically effective
WO 2010/ 072354PCT/ EP2009/ 008970 3 anount of a conbination of a salt of the
i nvention together with one or nore other therapeutic agents. The

I nventio r [ hetic processes and internedi ates descri bed
her ein, gm&ﬁt@éflﬂﬁ@w reparing salts of the invention.

It has now been found that methanesulphonic acid salts of 5-(2-{[6-(2,2-difluoro-2-

15  phenylethoxy)hexyllamino}-1-hydroxyethyl)-8-hydroxyquinolin-2(1H)-one can be obtained
in a form of a powder which is very soluble and has a very high stability in aqueous and
formulations and thus provides an adequate shelf-life suitable for storage and commercial

distribution

20  The present invention provides a mesylate salt of 5-(2-{[6-(2,2-difluoro-2-
phenylethoxy)hexyl]lamino}-1-hydroxyethyl)-8-hydroxyquinolin-2(1H)-one and
pharmaceutically acceptable solvates thereof. :

The invention also provides a pharmaceutical composition comprising a salt of the

25 invention and a pharmaceutically-acceptable carrier. The invention further provides
combinations comprising a salt of the invention and one or more other therapeutic agents
and pharmaceutical compositions comprising such combinations.

The invention also provides a method of treating a pulmonary disease or condition

30 susceptible to be ameliorated by B2 adrenergic receptor activity such as asthma or
chronic obstructive pulmonary disease, in a mammal, comprising administering to the
mammal, a therapeutically effective amount of a salt of the invention. The invention further
provides a method of treatment comprising administering a therapeutically effective



The invention also provides a salt of the invention as described herein for
use in treating a pulnonary di sease or condition susceptible to be

arel i or atwo 20y/6G284adr energi ¢ receptor activity such aspestEPI®@089CHTI ONi C
obstructive pul nonary disease in a mamal. The 10 invention also provides a
met hod of treatnent of these diseases & well as the use of the salt of the
invention in the manufacture of formul ati on or di canent for treating
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t hat ar edisgeds®swl edged now, or that are found in the future, to be
associated with 132 adrenergic receptor activity.

BRIEF DESCRIPTION OF FIGURES

15
Figure 1 shows the DSC pattern of 5-(-2-(6-(2,2-Difluoro-2-phenylethoxy) hexylamino)-
1(R)-hydroxyethyl)-8-hydroxyquinolin-2(1H)-one mesylate.
DETAILED DESCRIPTION OF THE INVENTION

20

When describing the salts, compositions and methods of the invention, the following terms

have the following meanings, unless otherwise indicated.

The term "therapeutically effective amount” refers to an amount sufficient to effect
25 treatment when administered to a patient in need of treatment.

The term "treatment" as used herein refers to the treatment of a disease or medical

condition in a human patient which includes:

(a) preventing the disease or medical condition from occurring, i.e., prophylactic treatment

30 of a patient;



Such di sease states include, but are not limted to asthma and chronic
obstructive pul nonary di sease (including chronic bronchitis and enphysena).
15 The t ewonbsmi7ymtie” refers to a conpl ex or aggregate fPpormedodoposIne or
nore nol ecules of a solute, i.e. a salt of the invention or a
pharmaceuti cal | y-acceptabl e salt theredf, and one or nore nol ecul es of a
sol vent. Such solvates are typically crystalline solids having a
substantially fixed nolar ratio of solute and solvent. Representative
sol vents .incl ude by, 20 way of ex |l e, water, ethanol. isoprgpanol and the
Uik, W) AMRIOEENG i d'Féyﬁﬁa?’éP?g}?ﬁ&°Eﬁ'¥}€%t'-8-'FBP?}B% r‘?gie%s‘?fgﬂﬁﬁ?g’!seﬁf'ew |
be appr eet medidakdonditiohén apatientor sol vate or stereoi somer thereof" is
i ntended to include all pernmutations of solvates and stereoi soners, such as
a solvate of a 25stereoisoner of a salt of fornula (I). The salts of the
I nvention contain a chiral center. Accordingly, the invention includes
racend c (d)suppressing thendiseaseras medical eprdilion: ¢ e sloming:theidevelapment efithe
enanti o T : - ' ign as described and cl ai ned
enconpaggfg'gast%@%%'g@n%gﬂ@géﬁ@ %Pgﬁ‘te" é?TOsaI ts as well as the individual
enantiomers and enantioner-enriched m xtures. WO
2010/ 072354PCT/ EP2009/ 008970 5 O particular interest are the salts: (R
S) 5-(2- {d)@liévlattgttht lsy@btonds oitae vilsebbe syl doadition jn 3 payehtoxyet hyl ) - 8-
hydr oxyqui nol i n-2(1H) - one, nesyl ate
55-(2-{[6-(2, 2-di fluoro-2-phenyl et hoxy) hexyl ] am no}-1(R) - hydr oxyet hyl ) - 8-
hydr oxyqui nol i n-2(11-1)-one, nesylate and pharmaceutically acceptable
sol v es Théphease "pulmonalydisegse eir epaditign asdoeiated with B2 adrenergic receptor
5-(2-{[6-(2,.2:di fluorn-2-phenylet hoxy)hexyl 1 nQt -1
(R 1oy aPERTIORyHS B RGBS AT RSt Ry bR lerg matare srnouessed (1)
now, or that are found in the future, to be associated with B2 adrenergic receptor activity.
Such disease states include, but are not limited to asthma and chronic obstructive

pulmonary disease (including chronic bronchitis and emphysema).
15

The term "solvate" refers to a complex or aggregate formed by one or more molecules of
a solute, i.e. a salt of the invention or a pharmaceutically-acceptable salt thereof, and one
or more molecules of a solvent. Such solvates are typically crystalline solids having a
substantially fixed molar ratio of solute and solvent. Representative solvents include by

20  way of example, water, ethanol, isopropanol and the like. When the solvent is water, the
solvate formed is a hydrate. ‘

it will be appreciated that the term "or solvate or stereoisomer thereof” is intended to
include all permutations of solvates and stereoisomers, such as a solvate of a
25 stereoisomer of a salt of formula (1).

The salts of the invention contain a chiral center. Accordingly, the invention includes

racemic mixtures, enantiomers, and mixtures enriched in one of the enantiomers. The

scope of the invention as described and claimed encompasses the racemic forms of the
30 salts as well as the individual enantiomers and enantiomer-enriched mixtures.



and pharmaceutically acceptabl e sol vates thereof. 15 The invention al so
enconpasses pharnmaceutical conpositions conprising a therapeutically

ef fecti vewarmownt72h a salt as herei nabove defined and arpharomoogoreal |y
acceptable carrier. In an enbodi nent of the present invention the
pharmaceuti cal conposition further 20cdnprises a therapeutically effective
anount of one or nore other therapeutl c agents. It is also an enbodi nent of
t he pres@rﬁPaF'ﬁU'éht"FQSﬁStt%‘iﬁfhec??ésphar maceuti cal conposition is formulated for
oral or intravenous adm nistration. 25 The salts of the present |nvent| on
as herei nabove_defined na e _conh [ nore, o

t her apeut i c alfded 9:2 T{WG f’ﬁﬁ aﬁ%?fy'%imwg?%y rﬂ@gﬁg&ygmathyls f the group
consi sting of hg&ay){%ﬁ}ﬁﬂ.ﬁr@1 on@még?mél nergi ¢ agents and PDE4 i nhibitors.
The invention iIs 2010/ 072354PCT/ EP2009/ 008970 6 al so directed to a
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treat ment of nary susce t0 be aneliorated by i 32
adrenergi c receptor such as asthma or chronlc obstructive pul nonary
di sease. The invention is also directed to a nethod of treating a disease
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t her %eubV@QXY’?tMBWanWBW(W %%ﬁ%ﬁ'ﬂ%e‘?ﬁf?rﬁ&l'a @5nposi tion conprising
a 62 adrenergic receptor agonlst according to the present invention. It is
of particular relevance the ne %od4applled to the tre. t of a disease or
condition which is a pul pons : ' spa or chronic
obstructive 15pul nonary . The |nvent|on s .Iso directed to the use
of a salt of formula HP th| manuf acture of a nedi canent for the
treatment of a pul monary HNseaSe or copgishien in a manmal . The mammal is
preferably a human bei ng. Paltlcularly rel évant pul nonary di seases or
20conditions are asthma or chronic obstructive pul nonary di sease. Ceneral
Synt hetic Procedures )

and pharmaceutically acceptable solvates thereof.

15 The invention also encompasses pharmaceutical compositions comprising a
therapeutically effective amount of a salt as hereinabove defined and a pharmaceutically

acceptable carrier.

In an embodiment of the present invention the pharmaceutical composition further
20  comprises a therapeutically effective amount of one or more other therapeutic agents.

It is also an embodiment of the present invention that the pharmaceutical composition is

formulated for oral or intravenous administration.

25 The salts of the present invention as hereinabove defined may also be combined with one
or more other therapeutic agents, in particular one or more drugs selected from the group
consisting of corticosteroids, anticholinergic agents and PDE4 inhibitors. The invention is



The salts of the invention can be prepared using the nethods and procedures
descri bed 25herein, or using simlar nethods and procedures. It wll be
appr eci atwo 20tvat723sher e typical or preferred process con@CriErR@9(008920
reaction tenperatures, tines, nole ratios of reactants, solvents,

pressures, etc.) are given, other procéss conditions can al so be used

unl ess otherwi se stated. Opti mumreaction cqnditions may vary with.the
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phenyl et hoxy) hexyl ] am no} - 1- hydr oxyet hyl ) - 8- hydr oxyqui nol i n-2( 1H) - one and
from nmet hanesul fonic acid which is commercially available from for
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crampLe oL ki, B 4R 2R LD kPl B 8BEIaRBr e L, b
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cont act eas%"ﬁwrr?bf%écn Iuﬁﬁ‘ben‘ﬁémgg?'a,d'%ﬁaggbl ved in 2-butanol 10 Upon
conpletion of any of the foregoing reactions, the salt can be isolated from

the reaction mxture by any conventional neans such as precipitation,
concent r Zhe ;weniiamis rAlSoudjeeictesito adethiod of treatingls disegdd ¢r doadiippinca manarmak hat

whi | e speci fi rogess condifi O ' : | r L times, nole
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condi t i oagminsteritigsto the masedalya tresspaiticaliyéfteetied amednt of aptaenasaitiosl e
nmesylate salt of the (nvention typi.cally. contains between, about 0.85 and
201 15 nEPAPORERN CARIANS P2 AREeRERAS (ResHist ABoRE! SPop AN B aE PRS2l ent  of
the freejfaston. NS 6f parituta relevaiithe methbdapsiigdity tHectrdatoieniaftahdisessel grhoni ¢
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met hpsls auididnabl diséaset hose skilled in the art. For exanple, such nolar
rati os can be readily determ ned by 1H NVR. Alternatively, elenental

anal ysis and HPLC nmet hods can be used to determine the nolar ratio. To

prepare the nesylate salt of the present invention, the free base is
t ypi cal | fhelinveoliareid also directed to the use of a salt of formula (I) in the manufacture of a

medicament for the treatment of a pulmonary disease or condition in a mammal. The
mammal is preferably a human being. Particularly relevant pulmonary diseases or
20  conditions are asthma or chronic obstructive pulmonary disease.

General Synthetic Procedures

The salts of the invention can be prepared using the methods and procedures described
25  herein, or using similar methods and procedures. It will be appreciated that where typical
or preferred process conditions (i.e., reaction temperatures, times, mole ratios of
reactants, solvents, pressures, etc.) are given, other process conditions can also be used
unless otherwise stated. Optimum reaction conditions may vary with the particular
reactants or solvent used, but such conditions can be determined by one skilled in the art

30 by routine optimization procedures.

Processes for preparing salts of the invention are provided as further embodiments of the

invention and are illustrated by the procedures below.



30in a solvent such as acetone, ethyl acetate, dinethylformam de,

chl orof orm nethanol, ethanol, isopropanol, 2-butanol and m xtures thereof,
parti cul avbyo#vdegsanol to forma 0.20- 0.25 M sol ution woir@rem/o0vden heat ed
to approximately 60-70C. Then a solution of 0.45- WD

2010/ 072354PCT/ EP2009/ 008970 8 0.50 M @&f net hanesul phonic acid in an
adequat e solvent is added dropw se to the heated solution. The mxture is
then stirred for 60 m nut es at 70-75C and then cool ed down to 20/ 25C and

snoothly_stirre vernl The reC| | fQr lated b
filtrati Eﬁ? sﬁ’i&%&ﬁe {IVER é‘ncaéb f?&\’l ast'g SO "?g'r{?'{@;\% ?‘F%%gf%r exa)r/rpl ein
vacuum abhé@ﬂéth&yﬁ)ﬁ%ﬁﬁrﬁiﬁopemdmxyeﬁga@dmdmxyquiaolﬁn 2 Hrenerand|feom and
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5-(2-£[6-(2, 2-di fl uoro-2-phenyl et hoxy) hexyl | am no} - 1( R) - hydr oxyet hyl ) - 8- hyd
roxyqui nol in-2(1H)-one nesylate salt was 2-butanol. The reaction corrpri sed

di ssol vi t to form
o 054" Ritgtle theft dintd TR baton ifiGid BhPare ol SR (PcdtoRUIAR. | i1 on

of 2.37 agga(ezdm@tmrrgymtsiﬁ allproforay Imatbanch eskanel.iisppsopanol. &rbutarrl@adol wer e
added drﬁ{é‘g\k@e ark !i)@lg'e's)’gme'?%?u&ﬁ%nraﬁ& &é}ﬁalhﬁ?tv@éiersﬁbpéieﬁﬁ‘pleQﬂéﬁeé%sé@ght' on

is finis m Xt ure was en stirred hour and t hen
cool ed dbasontactedavithraethanegulphonisnarid dissoivey ins2ibutasg! at thi's t enperat ure

overnight. The precipitate formed was isolated by filtration, washed with
2- bui@nol (15 M) and dried in vacuumat 50C. 10.93 g (yield: 79% of a 20

whi t i d hen bt Wi th t 5% b
di fforen PSPV‘;/SE‘QHPH@ aﬂﬁ%‘%’??”t‘%é{#ﬁ'é %It ?ajt P'éE%’q&"'Ui}?%g a
DSC- 821 h&tctibremﬂmiee@mny&@hvaﬁtudnunheanéw&@%aﬂwpnta%npbmemmmmve| ghed into

an al um ni niumlid placed on top of the sanple and
conpress@ﬁr%aug P%{] ?ﬁ%@gﬂ%d 25Sanpl es were equilibrated at 30C and heat ed

at 10C/ mn to 300C. The instrunent was calibrated using indiumand zinc
standards. Figure 1 shows a DSC pattern of the salt

5- (- ?5(6 t(val’l rleHBfle tﬁaﬂm%yépee RpYIRE b é(&ctmﬁqé%léﬁattlm%) 8- hydr
7 e PR Soafipl g

oxqu|no e sanple ex
tlmes mole ratlos of reactants solvents pressures, etc.) are glven other process

conditions can also be used unless otherwise stated.

A water-soluble mesylate salt of the invention typically contains between about 0.85 and

20  1.15 molar equivalents of methanesulphonic acid per molar equivalent of the free base,
more typically about 1 molar equivalent of methanesulphonic acid per molar equivalent of
the free base.

The molar ratios described in the methods of the invention can be readily determined by

25  various methods available to those skilled in the art. For example, such molar ratios can
be readily determined by 'H NMR. Alternatively, elemental analysis and HPLC methods
can be used to determine the molar ratio.

To prepare the mesylate salt of the present invention, the free base is typically dissolved
30 in a solvent such as acetone, ethyl acetate, dimethylformamide, chloroform, methanol,

ethanol, isopropanol, 2-butanol and mixtures thereof, particularly 2-butanol to form a 0.20-

0.25 M solution which is then heated to approximately 60-70°C. Then a solution of 0.45-



30 wide and snmall endothermw th an onset of around 62C, and a
characteristic high endothermat onset 183.04 C that corresponds to a

mel ti ng owoden@rpsssi tion of the salt. This indicates thatriEPeI®APLEE does
not convert into any other pol ynorphs and does not suf fer any
deconposition, confirming thus its higlB stability.

2010/ 072 PCT/ EP2009/ 008970 9 \\at er - Sol ubi The. s bi

i 1 er onb SO oL memapepulphoric aga3h of ppdiiase 50'5?1'3@@?%9{9%;3? R S R -
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determn ether with. t sol. Q or.not er o a
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Xi naf oate 0, 032

5-(-25 (6- (2 2- Di f | uor o- 2- phenyl et hoxy) hexyl - am no) - 1( R) - hydr oxyet hyl ) - 8- hyd
r oxyqui Nghd -one napadi syl ate 0,018

5-(-2- (67 | uor o- 2- phenyl et hoxy) hexyl - am no) - 1( R) - hydr oxyet hyl ) - 8- hyd
roxyqui nol i n- 2( 1H) - one hydrogensul phat e

General. Reagents, starting materials, and solvents were purchased from commercial
suppliers and used as received.
10

A particularly good solvent used to prepare a 5-(2-{[6-(2,2-difluoro-2-phenylethoxy)hexyl]-
amino}-1(R)-hydroxyethyl)-8-hydroxyquinolin-2(1H)-one mesylate salt was 2-butanol. The
reaction comprised dissolving 11.4 g (24.8 mmols) of free base in 104 ml of 2-butanol to
form a 0.24 M solution which was heated to approximately 75°C. Then, a solution of 2.37

15 g (24.6 mmols) of methylsulphonic acid in 52 ml of 2-butanol were added dropwise during
30 minutes to the heated solution. Once the addition is finished, the mixture was then
stirred for 1 hour at 70-75°C and then cooled down to room temperature and smoothly
stirred at this temperature overnight. The precipitate formed was isolated by filtration,

. washed with 2-butanol (15 ml) and dried in vacuum at 50°C. 10.93 g (yield: 79%) of a
20  white solid was then obtained with a purity of 97.5% by HPLC.

The differential scanning calorimetry (DSC) analysis was obtained using a DSC-821
Mettler-Toledo, serial number 5117423874. Samples were weighed into an aluminium
pan, an aluminium lid placed on top of the sample and compressed with a brass rod.

25 Samples were equilibrated at 30°C and heated at 10°C / min to 300°C. The instrument
was calibrated using indium and zinc standards.

Figure 1 shows a DSC pattern of the salt 5-(-2-(6-(2,2-Difluoro-2-phenylethoxy)hexyl-
amino)-1(R)-hydroxyethyl)-8-hydroxyquinolin-2(1H)-one mesylate. The sample exhibits a

30 wide and small endotherm with an onset of around 62°C, and a characteristic high
endotherm at onset 183.04 °C that corresponds to a melting or decomposition of the salt.
This indicates that the sample does not convert into any other polymorphs and does not
suffer any decomposition, confirming thus its high stability.



1,19
5-(-2-(6-(2,2-Di fl uoro-2-phenyl et hoxy) hexyl am no) - 1( R) - hydr oxyet hyl ) - 8- hydr
oxyqui nolwo=o#Nobkhsaone nesylate 16.3 As it can be seenpterepbdeobsdbé e, the
nmesylate salt of the present invention presents a 10hi gher solubility over
t he correspondi ng hydrogensul phonate o® napadi syl ate salt. Mreover the
nesyl ate of the B_r,esen'g I nvention exhibits a higher solubility when
conpar e rpSelyplitytesty) fumarate and sal meterol xinafoate, the two
goml;relrci al | y avai l abl e | ong- acti ng 132 agonists. 15Stability Test:

tabilit t he en S ,eval ua under
accel era % %*ka{g? g ere)&gaal? %26$?¥ géje ﬁﬁ?‘lzaﬁql?%%hox efH@"BP@'L@'

| nvlent | Oﬁydf\&(y%tﬁ ta-wbmwbumhhmh Hy-sheaih vﬂaﬂerrét radgge%%%é?ﬂse wiaaldeterfliresie
vials. were store n t 15
days,? re@@@@‘?f yith ihe W‘Eéﬁl‘t t—f\’ '?‘8‘96‘%136%? 8?'516{“’!' 8'rf‘§na Qalf 'é%re\%g?se?)o

di ssol vegrel ghofunfih Tg$|et1mg|@npropr| ate sol vent | npurities i ncrease was
determ ned using HPLC anal ysis and by calculating the relative areas.
Results are reported in Table 2 Table 2: WO 2010/ 072354PCT/ EP2009/ 008970
10 Data HPLC Inpuritres (% area) StabilTity @ 80C|\ater\SoldbiliB o

Product @ 25°C. (mg/ml
as Base)
Formoterol Fumarate 1,81
Salmeterol Xinafoate 0,032
5-(-2-(6-(2,2-Difluoro-2-phenylethoxy)hexyl-
amino)-1(R)-hydroxyethyl)-8-hydroxyquinolin- 0018

2(1H)-one napadisylate

5-(-2-(6-(2,2-Difluoro-2-phenylethoxy)hexyl-
amino)-1(R)-hydroxyethyl)-8-hydroxyquinolin- 119
2(1H)-one hydrogensulphate '

5-(-2-(6-(2,2-Difluoro-2-phenylethoxy)hexyi-
amino)-1(R)-hydroxyethyl)-8-hydroxyquinolin- 16.3
2(1H)-one mesylate

As it can be seen for the table, the mesylate salt of the present invention presents a

10  higher solubility over the corresponding hydrogensulphonate or napadisylate salt.
Moreover the mesylate of the present invention exhibits a higher solubility when compared
with formoterol fumarate and salmeterol xinafoate, the two commercially available long-

acting B2 agonists.

15  Stability Test:

Stability of the mesylate salt of the present invention was evaluated under accelerated
condition. About 5 mg of the mesylate salt of the present invention were introduced in
individual 10 ml amber glass vials. These vials were stored at 40°C during 30 days and at
20  80°C during 15 and 30 days, respectively. After the forced stress conditions, samples
were dissolved in 5 ml of the appropriate solvent. Impurities increase was determined
~ using HPLC analysis and by calculating the relative areas. Results are reported in Table 2

Table 2:



Stability @80C 30 days 3.8% Stability @40C 30 days 2.4% 15 days
stability at 80C indicates an equivalent of nore than 1 year at 30C. 30
days st abwbi2bww/@b3s30C i ndi cates an equi val ent of nore tlpamebP2ge@osoas 40C.
The percentage of inpurities observed in all forced conditions is |less than
5% thus indicating that there has 5notObeen any si gnlflcant degradati on of

the salt. Phar nace,ul_l_caJ_CgW.. ceuti-cal—econRpesi i ons accordi ng
to the present invention cofM?se a 10th d&lmwlt'ﬁ(éfar%@)r ve amount of a

mesyl ate salt of 5. -d' fluoro-2 phenyl xy)
hexyl I am no} - 1- hyd ?f?ﬁv&ﬁﬁﬁ sﬁiﬂﬁ oxyqui nol i n-2 fIB!? one or @an enanti oner

or pharmaceuti cal Iy acceptanl € solvate thereof and pharmaceutical ly
acceptabl e carri erg ¥ BRAGa 0SS cal f ornul at | o:?'lgﬁmay conveniently be
presented in unit dosa e formand 15 may|be prep by any of the nethods
wel | known in thel|& W"'&f@ﬂﬂ& nﬁ&?ysAll mgt hods Hi%?gde the step of bringing
the active ingredient(S) into association wmth the carrrer. In general the

formul ations are Erepared by uniformy and inti rratel bringing.into
associ at i Aaxsabittyja 801G pAisatesan eguivalent gfimgre thapi raF-’»é"’ﬁqu a¥$ vi ded

solid Caét%biﬁ:rysat@bocbmdtba?é&%r{ maléﬁt R RRS BV yesdaapam trihe n@f&d'wge éfnto the
desired fornul ati on. conposi tions thuﬁ r&g i cal delivery to the
d

|l ung by Impwities P'Eﬁ?"\‘ﬁg/'” #lé?rcesiaﬁm'%on%é '%?ﬁé%aéh% ino dhatdhgre has

cartrs dggst Hégnfag? sRNFFBhEIGPAtIoR ®f He St sters of for exarrpl e | am nat ed

al um nium foil use in an inhaler or insufflator. Formulations
generally conprise a powder m x for inhalation of the salt of the invention
and a suphafhfcHedECompolRfchs(carrier substance) such as |actose or
starch. Use of lactose is preferred. The powder base may include additional
conponents such as preservatives, stabilizing agents, absorption enhancers

or aer odpRaidecUME EbBpositions according to the present invention comprise a
10 therapeutically effective amount of a mesylate salt of 5-(2-{[6-(2,2-difluoro-2-phenylethoxy)

U

hexylJamino}-1-hydroxyethyl)-8-hydroxyquinolin-2(1H)-one or an enantiomer or
pharmaceutically acceptable solvate thereof and a pharmaceutically acceptable carrier.

The pharmaceutical formulations may conveniently be presented in unit dosage form and
15 may be prepared by any of the methods well known in the art of pharmacy. All methods
include the step of bringing the active ingredient(s) into association with the carrier. In
general the formulations are prepared by uniformly and intimately bringing into association
the active ingredient with liquid carriers or finely divided solid carriers or both and then, if
necessary, shaping the product into the desired formulation.
20
Dry powder compositions for topical delivery to the lung by inhalation may, for example,
be presented in capsules and cartridges of for example gelatine or blisters of for example
laminated aluminium foil, for use in an inhaler or insufflator. Formulations generally
comprise a powder mix for inhalation of the salt of the invention and a suitable powder
25  base (carrier substance) such as lactose or starch. Use of lactose is preferred. The
powder base may include additional components such as preservatives, stabilizing

agents, absorption enhancers or aerodynamic modifier.



WO 2010/ 072354PCT/ EP2009/ 008970 11 Each capsul e or cartridge nmay generally
contain between 0.1 pig and 150 pg of each therapeutically active

i ngredi erwo 2Moee3sat i vel y, the active ingredient (s) mapchErpiesessred

wi t hout excipients. 5Packaging of the formulation nmay be suitable for unit
dose or nulti-dose delivery. In the ca3® of nulti- dose delivery, the

formul ation can be pre-netered or tered .in use, Dr er iphalers are
thus cl aS8th F%quf%‘?‘%aﬂﬁgg%"W&?BEFaﬂ?ﬁ?ntélnn@“@e%gé,“%ﬂi)doﬁ 9 BP%acﬁ?nit dose
and (c) merdgeutony 26ve RgFedisk) Aiterhativalyethe etivé grédiem(s)iniaebe presghreddoses
have been wei ghed by the manufacturer into small containers, which are

nost |y hMHIOY&EXEIPIEAE: capsul es. A capsul e has to be taken from a separate
box or container and inserted into a receptacle area of the inhaler. Next,

the capsule has to be opened or perforated with pins or cuttjn | ades in
or der? t o PaFHagipgRethe gﬁ‘"‘gﬁé’”i‘ ASYi %ﬁ%?é'eé?rru tt‘ioéﬁrﬂrtr'ﬁ"'bﬂg%e 9?{9’88’9&' r?’ﬁe
Capsu: e E:ﬁsfe &Wﬁdc&@tdeﬁvéryr&f , ntta.f&mm%tioﬂa&adib‘ecda@:nmmhe}rm&el Firﬁ ugénc?rpe
capsul e roug ese perforations means of centrifug rce ring
el at | BAWSSKITRAISTS e PRt SR e A e IEP SLPRs P BOIRA o) MG YR T 1 om
t he i nhalgge AGR(ch mulb&ddeldevitesassenbl ing of the inhaler is necessary for
I nserting and renoving the capsule, which is an operation that can be

difficult and burdensonme for sone patients. 20Qther drawbacks related to
the wse ebriRRaIErsastItid firdtypapsingle dos&y haveltdedtwelghaaobyide snautadtarer peor

protection against noisture uptake fromthe anbient air, (b roplengs with
openi ng éma%g‘i"?tﬁ'f‘ﬁﬁ- ¥R f%f%mcghéh@ 10e GRY e%égﬁa@yifo'%%%‘)od%et@tg% PP to
extr_egf: Bk rjat@bm%htayner\&:ﬁbﬁlii‘se@t%dsms afréa@”@tﬂé@t'éa)?ftﬁé irihadaen.brﬂm,etpeand (lc)
possi bl e i nhal ation of capsul e _fragmepts. Mreover, for a.n r of capsule
nhal or s SARSHIESiAR Gt enepefl of Bererabioutiaine PEeiRehages nprasy tgalay Rapt of
1997) . SegEnHiatdty QirisirBamead pab@irfowghthe @apsife forpowdbi eftrdimden atyal capsul es
can £§ transferred to,a_receivi ng ck}ﬁ_% i n vv'?i cpefe&oratioF artlsf |
enpt §3 ng disghasge ferqwder froquthe Gapeiye though Gispe severatiens,by meaps A €niiHadler s
Ihave revtﬁ&rué @ﬁﬁr@jﬁﬁﬁélétﬁtﬁﬁAW?t inhaRaemne emhwb@wldﬁwtom%}‘rebmvbd Crughhei n
ine with the air conduit for dose.di scharge (e. Q. 91/ 02558 and (B
245134y MhRREFORBIPR e SRS yBoSf hRINDART S noretdab LR MSRHRE S TPDGY Her
Wi th bli sHeedapsBalRiEh is ahbsétaticrythafican bé Higfitul aAb ®urdEnsoimietfordsames patiensuppl y
on a disk or on a strip. WD 2010/072354PCT/ EP2009/ 008970 12
20 Other drawbacks related to the use of hard gelatine capsules for inhalation powders are
(a) poor protection against moisture uptake from the ambient air, (b) problems with
opening or perforation after the capsules have been exposed previously to extreme
relative humidity, which causes fragmentation or indenture, and (c) possible inhalation of
capsule fragments. Moreover, for a number of capsule inhalers, incomplete expulsion has
25 been reported (e. g. Nielsen et al, 1997).

Some capsule inhalers have a magazine from which individual capsules can be
transferred to a receiving chamber, in which perforation and emptying takes place, as
described in WO 92/03175. Other capsule inhalers have revolving magazines with

30 capsule chambers that can be brought in line with the air conduit for dose discharge (e. g.
WO091/02558 and GB 2242134). They comprise the type of multiple unit dose inhalers
together with blister inhalers, which have a limited number of unit doses in supply on a

disk or on a strip.



Blister inhalers provide better noisture protection of the medi canent than

capsul e inhalers. Access to the powder is obtained by perforating the cover

as wel | awsothm/rkisster foil, or by peeling off the covercitaprkooorbseno a

blister strip is used instead of a disk, the nunmber of doses can be

I ncreased, but it is inconvenient for flRe patient to replace an 5enpty

strip. Therefore such devices are of osabl.e with the incorporated
B el

dose sys?@?ﬂar PRRIERATRYIE RetterdPRisiuR BT r'aﬁ%%ﬂ‘?"tnhen §#RSYF and open
t he ?l It Sirﬁ\"ale}ﬁ@ﬁ?@é& tothé bowdersie obfai’md(ﬂi)ﬁpéiﬂ)rétmg th® abfarrasnveﬂkamswletldr
quantities o e 0n5|st of .a arge
cont ai nefoll ﬂrdbyap?ﬁygg\gﬁgé%ﬁ?‘feggo gWW| P' p'ﬁé?e‘fiﬁ"sﬁeea ‘%?ﬁt by '? he
]pat i en:1 ngn?aﬁnc@r]nioee@eén b@&fcﬁedl”ﬁubt I?Lﬂhtﬁs gmsmlierﬁémtforahe \;;aﬁ@im febladachryi dual |y
romihe bulk q unmet ric_displ ac ment arious do nmeasuri ng
pri nc$ pl EEPHKSHER- ﬁeﬁgfm‘fuﬁ %ﬁsa"ﬁ?é’ﬁﬁ'é e yith the '"E@@@@g‘ﬁ%seor di sks
(e. g @yﬁ&'ﬁlmﬁlﬁdmg%@f&:ﬁﬁﬁﬂe ubkd MwﬁﬂanmstEEaGBBﬁEBG)e blls@srgioakeéts.
cylinders (e. g. EP 0166294; GB 2165159 and WO 92/09322) and rotatabl e

frustuns (e. g. WD 92/00771), all having 15cavities which have to be filled

with pOV\N@ﬂtl-&éS@ihhélérstHﬁcﬂicBﬁthln ;thﬁéaewéd quahtises dﬂméeememanueasmr i ng
pl ungers th a lo | rcunferenti al cess to ace tﬁ cert

Dol e o TRy Ceriist F & e e N And 4de9eBrasuEHE FBBR PG hatas tp BBondui ¢
(e. 90 EB %f&ﬁ%ﬂthe PeXiS PHOEdhtaingr bard AultipR8dsesanatrara solateq indlividiagly such

as the nua evi se (fornmer| WS as voI| zer SD2FL) which,is
descr i bfﬁomheﬁen PO YAERr St PRSTERH AR 0 Serouhancss

03/ ?g0325xi§tmd1c\@|r@%_€h@éﬂé&empor§ﬁﬁ & geapwﬁmdsnmusks}‘(et @.?Gprzea_ema ;igPvent i on
is e u a_Liqui i.0n._ CONprjsin al t t ntion in
a devi ceag?gﬁépgrﬁ%gg?éﬁPwﬁmég?%s tégllﬁﬁ% "é’:rerr%\f Bs%?ggﬁé;négbul i sers
or pr etS S gﬂ&‘iﬂ@ aﬁtwlo{@t/m) ahd %t@t{a&le(fh@t@"hs (e?l'lge\l\lKiSGBAOO$D’:))$ allrBxvibg f
generated via pr.o a nmot oy - dri v i npe or . reans of so-
Ol T LS oeav PR G e el oGP chiefren obmal ARE Heukea o e
Zpraygfl ua@mebs@mgmmwb fmtlsalcbckmbrcuacurnfethenﬁél réc&%&lta\?\}]selaﬁaratdeéia&ﬁ rgsglts.
wtaetomer e .for exa e Respi nat ch,is, described,
for exami? Hme p9ﬁga yﬁq@ﬁl&cqﬁ@n%c@ﬁ%@g@f m‘?e[:é"s%‘ B'Ircﬂ'e%(f’s%réﬁ speci al
nozzl leS 06&5325 \gfd%ﬁgggwbhﬂl W&QWQS@)L ok mle?s@%whbeﬁmdﬂwtademlmed for
exanpl e, er a use. ¢ S air

ul t ?gsonf’év'% grIerly knows;as L'Fge M &’%lﬁhégfjgs‘ﬁ'bﬁag? {h(efsfolgorvgw Betent ng may
al so2thavapglicatidris: WO 97/00000%, WQrwomwnetwommewhe m st by inpaction.
vari ety of nebulisers may be used for this purpose such as ultrasonic

nebul i sers, jet nebulisers and breath-actuated nebulisers. W
2010/ 072 Astéterre Elea{baaintéHl 97 the present invention is the use of a liquid formulation

comprising the salt of the invention in a device or system suitable for aerosol
administration, such as nebulisers or pressurized metered dose inhalers (MDls). The

25 aerosols may be generated via propellant gases, motor-driven impeller or by means of so-
called atomisers, via which the pharmacologically-active substances can be sprayed
under high pressure so that, a mist of inhalable particles results. Suitable atomiser may be
for example the Respimat® which is described, for example, in W0 91/14468 and WO
97/12687. In case of nebulisers, special nozzles may be used to nebulise the solution

30 such as those described, for example, in WO 94/07607. Nebulisers typically use
compressed air, ultrasonic waves, or a vibrating mesh to create a mist of droplets and
may also have a baffle to remove larger droplets from the mist by impaction. A variety of
nebulisers may be used for this purpose such as ultrasonic nebulisers, jet nebulisers and
breath-actuated nebulisers.

35



13 The conpositions of the invention can optionally conprise a
therapeutically effective amount of one or nore other therapeutic agents
whi ch ar ewbnown7tsz4be useful in the treatnent of respiratomp2ehionossder s,
such as PDE4 inhibitors, corticosteroids and/or anticholinergics. 5 The
anount of each active which is required3to achieve a therapeutic effect

wll, of_course, \var ith the particul active, the route o .

admi ni st 188 FB‘HP°§‘%@%‘t§\é¥}%t&‘%’e'g}}?&gﬁanﬁpi'af‘%@r&°,mpéﬁ8 atth%raBthﬁaﬁﬁFg?dHFsor der or
di sgas_e bﬁuioﬂﬂtddfroﬁéto@ﬁqré_efﬁeetm&ﬁe(ﬁipit?_ggmedﬂﬁdfﬂ a'_erm}gwheo _aelmiseﬁusmethfed f[) Iom 1
to 6 tines a sufficient to exhibi e . desired.activity. Prefera ,
the acti V@amfétﬂeéﬂ'faéo%(r soégﬁfﬁnsr%cpeel'seﬁoo %&H‘é" ers W@go%e@g{;?'ar}i%rt Y

pr ef er abhytighofsergicday. Exanpl es of suitable PDE4 inhibitors that can be
corrbiuged wi th 32-agoni sts are 15benafentrine dinal eate, etazol ate,
denbufylline, rolipram cipanfylline, zardaverine, arofylline, filam nast,
ti pel ukashe ahuhndfleash activeolisioh isaequirédicedohitveiantberapeatipeffent will, of eaese,ne

P g? g?nprggérly%h thlﬁgalﬁg]igbl%?gétivre?tfhleurg]utleaéta’dm?rkiét?aqlloh?t?'\te’sugjglcfe mcje?‘?rteétrr%)nrt,em last,

(R -( +§ - 4nd the(FarfdUtdransonder g xisedsabeingtieateeny 1) - 2- phenyl et hyl ] pyri dine (C
DP- 840) ,

N-(3,5-Di chl oro-4-pyridinyl)-2-[1-(4-fluorobenzyl)-5-hydroxy-1Hi ndol - 3-y1]
- 2- PPOXTRE atwE ifgredichts rBdy Be @iiministered from 1 to 6 times a day, sufficient to exhibit

9- (2- Fl ugr obenzy1l) - N6- hyl -2- (tr.fluoromethyl)adenine (NCS-613

N- E 3, 5- Df &sired &-%%%1 'g'%iﬁ%?'yéhér&h‘é&%{ﬁdm&? %@@"@QF%&@%‘?C&WM"&&S), 3-
[ 3- (Cycl apgmhost preferadilyrericB@gdyenzy 1] - 6- (et hyl ami no) - 8-i sopropyl- 3H puri ne
hydrochl ori de (V-11294A),

643- (N, N- D et hyl car banoyl ) phenyl sul f ony1] - 4- ( 3- met hoxyphenyl am no) - 8-

net hyl qUERAhpRE vf sGitibRORDEH Gihititods Brabtan béleomnBinkd Aih(E6agonists are

4-16, 7- Di et hoxy- 2, 3- i . . . .

25bi 53 hy BERAIGRED® dimalegia: starclates dgnuivlines religrare,GRamfylingnAardavaring 1) - one

(1-440), afofyltine, filaminast, tipelukast, tofimilast, piclamilast, tolafentrine, mesopram, drotaverine
WA A A IS G R SR BRI NS L R
UK 50000%%@.1@?{(%{: -@?ﬁg]@vﬁmw&wbﬁemm-mwhmmwwp-
ARSIRN ) gl?éﬁpgg%Ggg%/q%ggiﬁ@E—?gi-_(g-?ﬁ’oro%leﬁzyl)-S-hydroxy-1 H-indol-3-yI}-2-
30di $6 uobeERlciIME E SN 8404 Th)0 BEXFuckolbdnzy FNG-Bethyl-2-(trifluoromethyl)adenine
et hovy piLRG B1ob L ¢ Sl BRIy PEMADIBRE-propaTER B A Bb0. 6126
(Eur  Resp@-(CytlopRAigloxyR4-mitdxybdiayl]-cAlsakylahm6)-8dsupropie-3siapurinedyaiovkibride t he
T L R e Shen o oA 27
Exanpl es nfdthysaliincib S-cpbdxapnad RYdrodisiondsl(GSKI266068)] 448, BDisthaxy-23n be
ggzg ? ﬂ Q@g@@r&é@%?%&%ﬁﬂgﬂﬁ -)R]r-‘F -(2 -hwse%o%gfhyﬁg}n%m-gﬁElsj-rc])lng(ajl'-%%), (-)-
trans-2-[3'-[3-(N-Cyclopropylcarbamoyl)-4-oxo-1,4-dihydro-1,8-naphthyridin-1-yl}-3-
fluorobiphenyl-4-yl]cyclopropanecarboxylic acid (MK-0873), CDC-801, UK-500001, BLX-
914, 2-carbomethoxy-4-cyano-4-(3-cyclopropylmethoxy-4-
difluroromethoxyphenyl)cyclohexan1-one, cis [4-cyano-4-(3-cyclopropylmethoxy-4-
30 difluoromethoxyphenyl)cyclohexan-1-ol, CDC-801, 5(S)-[3-(Cyclopentyloxy)-4-
methoxypheny!]-3(S)-(3-methylbenzyl)piperidin-2-one (IPL-455903), ONO-6126 (Eur
Respir J 2003, 22(Supp!. 45): Abst 2557) and the salts claimed in the PCT patent
applications number WO03/097613, W0O2004/058729, WO 2005/049581, WO
2005/123693 and WO 2005/123692.
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ci pecilate, naflocort, deflazacort, hal opredone acetate, budesonide,
becl onet hasone di propi onate, hydrocortisone, trianctinol one acetonide,
fl uoci nolwoeoametszai de, 5fl uoci noni de, cl ocortol one pi vacaiEP2009/008970
met hyl pr edni sol one aceponat e, dexanet hasone pal mtoate, tipredane,
hydr ocorti sone aceponate, prednicarbat#4 alclonetasone di propi onate,
hal onet asone, net hy Igrednisolone sul ept anat e, nonet asone furoate
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20gl ycop§enredenenpreaiopate, utwgmnmr@alongte E@tiﬁaﬁ%&if?ﬁte,r'@l%hqtiﬁ?&P@Plonate
espaw Opﬁatté'pred}‘BpE ?ﬁaﬁe tﬁﬁ@mgﬂﬂggone bu f'rate E)roplonate ﬂunlsohde redmsone

3[ 2- Hydr oxy- 2, 2- hi eny %acetox phenoxypr op

azoni abl d?’@"@ﬂt@@né]sééwa'r@%E atg, iriapicnelanee betamethasope ﬂ%ﬂ’ﬁieé%@pt s, nore

pref er abbé(taﬁ'n%LHagbﬁ'é W&J?ﬁ&ﬁ%éiﬁ\)e dlproplonate 21 Chloro 11beta- hydroxy-17a|pha-[2—
1- (2- Phenyl et H xant hen-9-yl car bon )-1-azoni abi cycl o[ 2. 2. 2] octa

ne sal t s{meth ﬂ%dfanyliacgtwlﬁwme -digpel ﬁ%s@z%ﬁvlsﬁﬁpn'eedwdaocomsone
endo- 8- ng&é?ﬁtl‘l%drmb%eiuﬁ{&c%m%}éjﬁs 328 %r@&ﬁf&loﬁ@éé@rﬁ%&%@éind

3- (4-Benzyl pi perazin-1- - 1- cycl obut 1- roxy- 1- phe ropan- 2- one

( N|(:>d51469%3rgcoetlsone probutg’te) Prednlysolone so%:/ilum meta%ulfobe%zoatg andyclopbetapsol

N E1- (6- ppR | di n-2-yl met hyl ) pi peridi n4-y1]-2(R) 43, 3-di fluoro-1(R)-cyclo
pentyl]-2-hydroxy-2-phenyl acetam de (J-104135), 2(R)-

Cycl opent y1- 2- hydr oxy- N4144( S) - net hyl hexyl ] pi peri di n-4-yl]-2-phenyl acet am d
g ( (RBJ 1&/62?2%%%Ie§1 <1>f sgltr?bﬁrl\g?( aptNgonlfts (antl%holnj%r_glcg)nthgtn caln be combng(;:‘clj ?ﬁ".'”r} >[/3|2]-

30phenyl amﬁwmatht@pmm@) oxmoxpmw@lt’&nﬂu’ﬁ@@tmsylé wéatrqnltrm salia] - 2( R) 43 3-

A P ESAIRBRLR; iddic QY. L6itirén @i VL KAtk bsphiforaRAMBE 42665:4)

(Q/cl oheB 12 OBy BR-pedriony-R.-23pis-thiemub agatexyld Harphe neewprsay)ckr banoyl met hyl ] - 3

Z?R;)- &L%opent%ﬁ E?P%Qgﬁfgn@esa ﬁﬂ?‘épg@gl)aghdérg?m sAz?Its more preferably aclidinium

( 3- azabi bxpalids)31 -1261nﬁ@wetsyljr§)( H @ntw-ylégrtbénylméﬂbw@@mw3 2.2]octane
3(R) -4, ¢58 §-QJ§T 13535 Lﬂﬁlrr azgl‘rﬁ'-B(Q'cg}bo I|c aCId endo-8 methyl-8-

|dazoI|dnl- 1-"142- oxo- hle‘%/ yrrolidinium
azablcyclo 3.2 1]oct-3-yl ester salts (DAU 5884) 3-( Benzylplperazm 1-yl)-1-cyclobutyl-

1-hydroxy-1-phenylpropan-2-one (NPC-14695), N-[1-(6-Aminopyridin-2-yimethyl)piperidin-
4-yl]-2(R)-[3,3-difluoro-1(R)-cyclopentyl]-2-hydroxy-2-phenylacetamide (J-104135), 2(R)-
Cyclopentyl-2-hydroxy-N-[1-{4(S)-methylhexyl]piperidin-4-yl]-2-phenylacetamide (J-
106366), 2(R)-Cyclopentyl-2-hydroxy-N-[1-(4-methyl-3-pentenyl)-4-piperidinyl]-2-

30 phenylacetamide (J-104129), 1-[4-(2-Aminoethyl)piperidin-1-yl]-2(R)-[3,3-
difluorocyclopent-1(R)-yl]-2-hydroxy-2-phenylethan-1-one (Banyu-280634), N-[N-[2-[N-[1-
(Cyclohexylmethyl)piperidin-3(R)-ylmethyl]carbamoyl]ethyllcarbamoylmethyl]-3,3,3-
triphenylpropionamide (Banyu CPTP), 2(R)-Cyclopentyl-2-hydroxy-2-phenylacetic acid 4-
(3-azabicyclo[3.1.0]hex-3-yl)-2-butynyl ester (Ranbaxy 364057), 3(R)-[4,4-Bis(4-

35 fluorophenyl)-2-oxoimidazolidin-1-yl]-1-methyl-1-[2-ox0-2-(3-thienyl)ethyl]pyrrolidinium



WD 2010/ 072354PCT/ EP2009/ 008970 15 i odi de,

N41- ( 3- Hydr oxybenzyl) - 1- net hyl pi peri di ni um 3(S) -yl | - NAN44-

(1 sopr opoxpeaidaamsy) phenyl ] car banmoy1R-t yrosi nam de tri f lpg@repageioadoeo
UCB- 101333, Merck's O MB,

7- endo- ( 2- hydr oxy- 2, 2- di phenyl acet oxy) 19, 9- di met hy1- 3- oxa- 9-
azoniatricyclo[3.3.1.0(2,4)]nonane salts, .

3(R) [ 4, alodide( M-I11(3rblydrpsh DA BB AR Y Sy I-N-IN-4-

Syli-1-ngd ¢atb Wb &jijedtbamoyAl-iyetsiianiyé efiubmacetate, UCB-101333,

t rans-4[Tg df”l—@%??%x g‘ﬂgﬁ( d?ﬂ?i en- 2_yl]. Vs . aeee

ypacet oxV'F["f-sr@Nstlll‘ﬁ’ld(oz(— et ipnepYiaes PR Sdime B 38%4 Pom Novar ti s

(412682) azohiatricyclo[3.3.1 .0(2,4$]nonane salts, 3(R)-[4,4-Bis(4-fluorophenyl)-2-oxoimidazolidin-1-

g P - B By ety Dby rrotctmiien odide: 132 3Hi % 32 tdiiehd. 3 3- 1 072
g- hy?[] Oi}’lzaalz_:ﬁe%x%i#ﬁéﬂgﬂhy(#&reﬂfs@e%_ )ﬂ)})Emirid{nidrﬁbﬁdln?Béfr3rﬂN&¥a2tis404’lQ632)§a7- .

- net hy1- | uorene-9-carhoxylic acid_ester salts . opt i ona
in the f@%ﬁ@he'ﬁﬂ%’PP'OPﬂeéﬁﬁﬁé«&t”T@ﬁW '?T"X@'Eréé?ﬁ ”@rﬁ’é‘?yé’?’[%'ﬁg'rq EQ?EQP%?%OWN sy
aﬂd m xt !lalélfé,SﬂwPl@rrowh,g,@-ﬂﬂnt _ bftﬁylimagé-b;egbﬁi_atrlwclbzlztrm 0of2,4t)ebrane 9-m|ethyl-9H-
phar macol ogi cal | y-conpatible acid a ion salts.. Anppg t sal ts
chlori deﬂ?°%’?%ﬁ1’°&&°)‘y'fcﬁﬁ'@%%te%l?ﬁitsnﬁfﬂéfﬁ?ﬁg‘uﬂ HB"ﬁ@t'Bé ea%gmé’? ﬁ?eérrrtagﬂpates,
Part 1({3!JI ﬁfeir)énﬁﬁtﬁfn@éréﬂﬁgﬁh?x{sf&é@ﬂf férisCa’h:d rﬁi&tlﬁaw) ﬂhg'rem,tamcmh idh?lg/ ihfﬂllwé fmﬁpfof _
i nvention conprise a_15salt of fornula nd, a rapeutjca effective
anount  othel phagpaceipgicallygrrpgiible Wﬂé@ﬁéﬂtﬁaﬁs'aﬂ@m%ﬁ‘?éﬁ%&P@B"‘I’?%m the group
consi st i p@nfidesdRicasPAMétHARSEUbhoRbRIseR® Pieteredudesoni de, fluticasone
propi onate, fluticasone furoate, tiotropiumsalts, glycopyrroniumsalts,

3[ 2- Hydr oxy- 2, 2- bi s(2-thi enyl ) acet oxy] - 1- ( 3- phenoxypr opy1) - 1-

azo ][li abibrﬁﬁibﬁlléﬁ)(/j Brefdridd %ﬂbih@mééd(ejﬁtﬁa(édmw&oh@tbwdirmbitﬂé mventicheddnsprise a
prerera acl | dlnium rom J s . .

D o bnerdh Somuys ol foda atohenioaly sestun APCURL AT one &5 FRTaBLEYRRY 2. 2. 2] octa
ne sal t Sthetdpeufit agents eélettat fdai theqjrbptorisdting ofl moheetasumedumdte, cl ai med i n

the PCT pat t | i ti .nunb W03/ 097613, 2004/ 058729
5005/ 049BBESONES FREF KA SN ISR G B ORIA S S GonS GaPAIG, DGR A5,

pr ef er r eglypdiFrdRiuA$AIBAB-[Z-PIBRNY 12, DBistthisryi) acetoxy [H1RE-phenexypropylsbipr i se a

salt of fornula d a thergpeutically. effective a t of ..

Sadi £ 1 onaroneRAElsiA 2 Blbcidhe sads TBira Ll iR A oL Al g R ™

][T})”}[?_Q@S0Bﬁbnfid%)p@-I(E-Phéhﬂémymi(dﬂrxdmm&m@lyicdmon?lbW)LGaMiwomﬂ.lecﬂane
uticaso

S 5o, IR Somiie S BT S SO REA SIRHTLT B B pter
30azoni alpgigaticHshunbdr 9e0e3I09 3643, SVOR0041668720 WD 20a3/040581UWG al t s,
gr (e;eéﬁte)%@ﬂﬁ%ﬁ%%%%&&%ﬂ%ﬁg%yI car bonyl oxy) - 1- azoni abi cycl of 2.‘2. 2] octa
ne salts, rolipram roflumlast and cilom| ast
25  Still particularly preferred pharmaceutical composition according to the invention comprise
a salt of formula (I) and a therapeutically effective amount of one or more additional
therapeutic agents selected from the group consisting of mometasone furoate,
ciclesonide, budesonide, fluticasone propionate, fluticasone furoate, tiotropium salts,
glycopyrronium salts, 3-[2-Hydroxy-2,2-bis(2-thienyl)acetoxy]-1-(3-phenoxypropyl)-1-
30 azoniabicyclo[2.2.2]octane salts (in particular aclidinium salts, preferably aclidinium
bromide), 1-(2-Phenylethyl)-3-(9H-xanthen-8-ylcarbonyloxy)-1-azoniabicyclo[2.2.2]octane
salts, rolipram, roflumilast and cilomilast

Thus, in one aspect of the invention, the composition comprises a salt of formula (1) and a
35 corticosteroid. Particularly preferred corticosteroids are those selected from the group



WO 2010/ 072354PCT/ EP2009/ 008970 16 consi sting of nonetasone furoate,
ci cl esoni de, budesoni de, fluticasone furoate and fluticasone propionate. In

anot her agpeoio/bssuihe i nvention, the conposition conpri pes/Ep268l0b8906
formula (1) and an 5anticholinergic agent. Particulary preferred
anticholinergic agents are those selecfled fromthe group consisting of
tiotropiumsalts | ycopi rroni um salts, 3-[2-Hydroxy-2, 2-hi s(2-

t hi enyl ) §esIERg ! T%(’é%%%é'ﬁ&r)?ﬁ oﬂ?%s-oT'—dﬁzl?)'“;ﬂ%élé%g?cq%'fﬁé.%egfE?%'feaﬂ%d salts and
1-(2- fluticasone propionate.

Phenyl et hyl ) - 3- (9H xant hen- 9-yl car bonyl oxy) - 1- azoni abi cycl o[ 2. 2. 2] oct ane
salts. The conposition may further conprise a corticosteroid selected from
t he groum awisdrsispeg ob thelifvaniioh aberdnipositioh eompiisdses salt dicforrbuld €1 and de,

flutica f t d_flut i te. | till ot f
et s aRRaReRE b o e SRR RL RO Rk e St s B R
it Rhi bi t Otheldg’atﬂﬁ consisting Yof Pdit&fplh_lm edlté?laﬂifbﬂomdmh:njm odilts, af[B-HyFus@-SEbMZh-ed from

e group. onsi sti,n rolipr r of, : t t
conpoundiEDiTREI-rrepevRsARl-az et Sl A2 m e v D615,
w2004/ ?_PB&r%EPethM?Q?H%G#@E&ylcéﬁ@oﬂﬂ%@%&mdlowlf.2!H¢Eddnb2h%ﬁf 92ThheThe
conposi tion urther conprise a corticost t :
consi st 1 RGMBT=HAsErLLEET FaPeReeR ComEPUEa tRE B HADdRF B U ole P ghe.
furopd e piehetdddinedadars ciolesphiddBuriesbnidadilititasumetforoatecarsdfiuticadortehe
20i nvention. and to the PDE4 inhibitor, the conposition may further conprise

an anti cRBPI98%i ¢ agent sel ected fromthe group consisting of tiotropium
salts, glycopirroniumsalts,

3[22_25_5/ ggfrg%étﬁiséf\?r;ass&%ttor}ltr?en %egr(\:tleé[n?mé c_;olrﬁ;go?é_itfc)nﬂec%(r)nxp\(i creso g%%ﬁ 'o?‘ f'o?r%agl (ia)ba'n%yCI o[2
1-(2- Pheal)ﬁllﬁd‘mhibit&t Paticuiary besterded PDEAlIOMIYItaX vje those saleated dpal thieZyraur?]
octa salts.. 25_1n a pargicul arl ref erred enbodi pent. of, .t sent
Cnveht i oﬁ?"se%'egc?éFPB'BE%"Ri'8@“’13'%&'@@@3 a0 e gempQnes AAImPS i} i HEF
t hFr apeupatent applications tinurtbea IWDOB/0976 18, WO2004/058729, WO 2005/049581, WO
3-[ 2- Hyd - hi s(,2: 1 I taxy] -1- (3- pheno ropyl)-1-azoni abi cycl of
2.2.2] OC%Q@%?@%Q&@*&H@EY 1I2§,8§$'h-@‘%%9%%°§il°ﬁdﬂa¥ Wﬁ"e&/na%%rq ses a
corti costeticosteralietscted fMbia4hé ghuiupi doasistirdPofl mometasbee fypeate] dclbsorlige,
preferr e%u&e@%ﬁ%‘e?ﬁuq}caggnet ;J?oa?é gr?c? Hltjtiéarslgr?en Ho%%na%eh ?n ggdwgnsfotthg alt of the
20 invention and to the PDE4 inhibitor, the composition may further comprise an
anticholinergic agent selected from the group consisting of tiotropium salts, glycopirronium
salts, 3-[2-Hydroxy-2,2-bis(2-thienyl)acetoxy]-1-(3-phenoxypropyl)-1-azoniabicyclo[2.2.2]
octane salts and 1-(2-Phenylethyl)-3-(9H-xanthen-9-ylcarbonyloxy)-1-azoniabicyclo[2.2.2]
octane salts.

25
In a particularly preferred embodiment of the present invention, the composition
comprises a salt of formula (I) and a therapeutically effective amount of a 3-[2-Hydroxy-
2,2-bis(2-thienyl)acetoxy]-1-(3-phenoxypropyl)-1-azoniabicyclo[2.2.2]octane salts.
Optionally, the composition further comprises a corticosteroid and/or a PDE4 inhibitor.
30

In another particularly preferred embodiment of the present invention, the composition
comprises a salt of formula (I) and a therapeutically effective amount of mometasone
furoate. Optionally, the composition further comprises an anticholinergic and/or a PDE4
inhibitor.

35



conprises a salt of fornula (1) and a therapeutically effective anount of
nonmet asone furoate. Optionally, the conposition further conprises an

ant i chol iwenrgiom72s3d/ or a PDE4 inhibitor. WD 2010/ 072354@RprEiN2008/008970
17 In yet another enbodi nent of the invention, the conposition conprises
salt of formula (1), a corticosteroid, Yan anticholinergic agent and a PDE4

inhibitoy. The salts of fo a.(l),.and the conbinatio ' tion
may be u@‘e\@rﬁﬂo'ﬁﬁ"ee@b?&'@&f'{r‘?rﬂ'e 5\993‘%%ﬂ?%?%?@°sd‘f°£‘e‘%£’§é°§g3%§é¢ éﬂ‘ér*@é?@*se of
br onchodi katicogerit ahantishaixpeid agert and aRDB4 imbibitbr.ci al ef fect, for exanple
asthma, acute or chronic bronchitis, enphysema, or Chronic Cbstructive

Pul nronary Di sease (COPD). The active conpounds and the salts in the

conbi nat Thésalts f forntida GRampthei combiriatiohe oflBierimemtioo mayrie uded iPDB4

inhibitors, cortjcosteroids or glucacorticoids d/ arL.. | chol i LES N
be. adh nredteegkot EaaTEY Fafhe MHRR e Tee PR R e Rg g ™
di f f er ento IveROSdridficiaseffatt, dodeanfpls astapar atute os chnohiccmenahnitis, empbysemant or
sequenti al -adnj ni same @.Ir different route. 151t is

t ' by th
cont enpl 8% EfopiFa g%{uaﬁéggl?ylgénaaj%@ga% k admini stered at the same tine,

or very close in tine. Alternatively, one or two actives could be taken in
the norning and the other | ater..in the day.. O, ip,anot.her..scenari o, one
or two alb¢ FEeHMRYB 3?'&4@%‘? ﬁ%ﬂf&”\?&ﬁ%&"?fﬂ'&& ke IR ﬁ%’tag?%'?t SN daily.
ei t hey atnvénh‘tﬂmSa?m%éI%ﬁﬁhiamspéorﬁ&&térwdemghﬂayc%rdcmdéslngw?furred, or

e prefera a

separately, Preferably at |east tyw, and. npr of the
actives 2@'%['”%‘!9'5%W@@%@'@Wﬁ%ﬁpﬁ@n@ﬁﬁ@ W@.”néf%‘ft'&?lad(ﬂmﬁ%ﬁpnloéast
two, andingiféeRt @nfioditiots Hténdeltfbrvesparats) simbitarebiisnecricemitdntasr saquertial xt ur e.
The active substance conpositi according to the invention are preferably

adni ni st adatpistratiom BY the; A3 ORGSR fYRE for i nhal ation delivered with the
hel p of inhalers, especially 25nebulisers and netered dose inhal ers;

however, any other form of topical, parenteral .or Qqr application is

possl Bl oit ¥ gandemprisctb 4lastivs ASahts Whtle e pimisoef b ine B ik Stie

8_r eferr eémg@gd ti;ﬁ?hAl@PwétiO?lm o:@@&%’f \ aitdrt]iyesi dib3dldn_l?_?] tél@h?rpwwﬁomhsj an::mb\oehdrung
i seases or for reat me of asthnm. e.active, conpou s), .

f or mul at (YiRteyBARE gﬂ' Prd'bﬁf“gtf"ﬂr %Feé‘af'?'a%]eeorg\gp ralcg\fesv%ugdnb%%e%gmg? pﬁ'éyr a

pr gple! | aBikd fTrﬁrot!}@I (s)aidlfﬂ'e!ﬁaﬂy,rambﬂat me_saateamé as oaellm* thiesttvicata-day didmirg]glgh a

nebul i ser. e fornulatjo copprise additional .conpone S as

pr eser vaPFRHEed( plbsl.ep@;@g i 'g",e?%éW¥ épE@ﬁF% ane mqr?jgfef?)r(?p&sa@i {’}[r{'ﬁg Sgﬁvﬁse,

benzyd alealadle)takertogbmmer hi thesameftinte. Prafepdldy, st tiadt twoagad nmre ptdferablyaall

agents, buffer syste ;.lsotonic stahilizers (for exanple, sodium
35chl ori a%t)v:esg‘m@@&qg&%mﬁ e@s AN UKEIt s (for exanple, polysorbates,

sorbitan esters);
The active substance compositions according to the invention are preferably administered
in the form of compositions for inhalation delivered with the help of inhalers, especially
25 nebulisers and metered dose inhalers; however, any other form of topical, parenteral or
oral application is possible. Here, the application of inhaled compositions embodies the
preferred application form, especially in the therapy of obstructive lung diseases or for the

treatment of asthma.

30 The active compound(s) formulations generally contain a suitable carrier which may be
either a propellant for MDI administration or water for administration through a nebuliser.
The formulation may comprise additional components such as preservatives (for example,
benzalkonium chloride, potassium sorbate, benzyl alcohol); pH stabilizers (fro example,
acidic agents, alkaline agents, buffer systems); isotonic stabilizers (for example, sodium
35 chloride); surfactant and wetting agents (for example, polysorbates, sorbitan esters);



WO 2010/ 072354PCT/ EP2009/ 008970 18 and/or absorption enhancers (for

exanpl e, chitosan, hyaluronic acid, surfactants). The fornulation may al so
cont ai n astdi2bivmesssuo i nprove the solubility of other acticrapeaopossngds when
mxed with the salt of the invention. The solubility enhancers may conprise
conponents such as cyclodextrins, |ipo$®nes or co-solvents such as ethanol,

gl ycerol 5and propyl en | ycol . Additiqgnal suitable carriers, f

f or mul at PRFHST ?ﬂsofFRénz?@gF%§§P'f %x%?p'?h%r'}ﬁ?%g’ﬁ?'”f%ﬁ‘f’?’oﬁ‘f’r{@ﬁtﬁn%@' sund in
Rem ngt Ofb?mmbﬁ?(ﬁﬁiﬁmsﬁx cl’iih(tjiairﬁ’é?]@iti\i/ésetoompgdgartms?]lubi]?@}dlﬁ offehir active, co:nhmmhds ott
WIllianms & W Kins [ | a, .Pa. .1ne followng non-limting
exanpl esWhen (eedyith t?eﬁéEPgLf@d?‘ééﬂt'%- %?%@&FPE%’PC%%WS@‘%PNPBE% of the

i nvent i opempdients Whtdsayclodexthieg, iposempsissassaivents boch ad etharel; glpceral

pul nonar qcjii sease or condition, such as asthma or chronic obstructive

pul rm%arg“ proR¥ERe Blycal nrammal associated with 132 adrenergic receptor
activity, the nethod conprising adm nistering to 15the mammal , a
therapeutically effective anount of a pharmaceutical conposition as

descri b egd@{?&\\%‘? ISUiHBFe CRPLR! ol f%rrﬁﬂl@tigﬁ@&ltﬁe gc "Bits BPiRDresdht lﬂ%hh&‘%éﬂ the

met hod o reating a pulnonary drsease or condition conprises admnistering
to the nbefomind ipRefmingitn:yhe Snience angi Prgctice afihagpacy, i26th Fgitien, Lirpincptt
20amount ,,af: . C : ; i

hor apoutfiiaily SRHAL PriBsip, oot POREIRE o i) nlchy AEpRs ustate
suchlGs eepeesentative pbamiateutical sompesitionsefithe ivagléas | or a PDE4 inhi bitor.
Fornmul ati on Exanple 1 (Formul ation f-or a nebuliser). Ingredient Anmount
5-(24[ 6-(2, 2-di fluoro-2- phenyl et hoxy) hexyl ] am no}-1(R) -

hydr oxy- et hyl ) - 8- hydr oxyqui nol i n2(11- 1) - one, .nesyl ate (m,croni zed) 0.05
jig/m (&Binyantianfuttherensgmpassesmesh i%ﬁ%‘%?@#ﬁ'&@a&dﬁﬁ??ﬁ 9" g.s. to 20
m

condition, such as asthma or chronic obstructive puimonary disease in a mammal

associated with B2 adrenergic receptor activity, the method comprising administering to
15 the mammal, a therapeutically effective amount of a pharmaceutical composition as
' described above. The mammal is preferably a human being.

In particular the method of treating a pulmonary disease or condition comprises
administering to the mammal, preferably‘a human being, a therapeutically effective

20 amount of a mesylate salt of a compound of formula () and a therapeutically effective
amount of one or more other therapeutic agents, such as a corticosteroid, an
anticholinergic agent, or a PDE4 inhibitor.

Formulation Example 1 (Formulation for a nebuliser).

Ingredient ~ Amount

5-(2-{[6-(2,2-difluoro-2- 0.05 pg/ml (equivalent to 1 ug per dosis)
phenylethoxy)hexyllamino}-1(R)-
hydroxy-ethyl)-8-hydroxyquinolin-
2(1H)-one, mesylate (micronized)

sodium chloride (9 mg/ml) g.s. to 20 mi

25



WO 2010/ 072354PCT/ EP2009/ 008970 19 Formul ati on Exanple 2 (Fornul ation for a
nebul i ser). Ingredient Anmount 5-(2-{[6-(2,2-difluoro-2-

phenyl et hweywptvaxyisdam no}- 1(R) - hydr oxy- et hyl ) - 8- hydr oxpguigredoonddoid - ) - one,
mesylate (mcronized) 5 A9/ ml(equivalent to 100 pig per dosis) sodium
chloride (9 mg/m) g.s. to 20 M Formi®Pation Exanple 3 (Fornulation for a

MDI | di fl 2-
phealyl e'? é%)‘lj @?ﬁj%ﬁg} F§m|£t£qwg %)??gllél'tsﬁ F; 08 hydr oxyqui nol i n2(114) - one,

mesyl at e—merontzeth—o0— 2o eguvatent—to—1+—t+gper—dosts) 41
tion

1,1, 1, 2; ingredientior oet hane ¢.s. to 10 Amo¥Mdr nul ati on Exanple 4 (Fornul
for a L)

5-(2{[6-(2,2-difluoro-2- 5 pg/ml (equivalent to 100 pg per dosis)
phenylethoxy)hexyl]Jamino}-1(R)-

hydroxy-ethyl)-8-hydroxyquinolin-
2(1H)-one, mesylate (micronized)

sodium chloride (9 mg/ml) g.s. to 20 mi

Formulation Example 3 (Formulation for a MDI).

Ingredient Amount

5-(2{[6-(2,2-difluoro-2- 0.12 mg (equivalent to 1 pg per dosis)
phenylethoxy)hexyllamino}-1(R)-
hydroxy-ethyl)-8-hydroxyquinolin-
2(1H)-one, mesylate (micronized)

1,1,1,2-tetrafluoroethane qs.to10g

5  Formulation Example 4 (Formulation for a MDI).

Ingredient - Amount

5-(2{[6-(2,2-difluoro-2- | 60 pg (equivalent to 0.5 pg per dosis)
phenylethoxy)hexyllamino}-1(R)-
hydroxy-ethyl)-8-hydroxyquinolin-
2(1H)-one, mesylate (micronized)

1,1,1,2-tetrafluoroethane gs.to10g




| ngredi ent Anmount 5-(2-{[6-(2, 2-di fluoro-2- phenyl et hoxy) hexyl]am no}-1(R)-
hydr oxy- et hyl ) - 8- hydr oxyqui nol i n2( 1H) - one, nesylate (m cronized) 60 gg
(equi val ew0 20m/0028541 i g per dosis) 1,1,1,2-tetrafl uoroet iramEprqom/008900 10 g
WO 2010/ 072354PCT/ EP2009/ 008970 20 CLAIMS 1. A mesylate salt of

5- (24[ 6- (2, 2-di 1 uor o- 2- phenyl et hoxy) h@RyI ] ani no} - 1- hydr oxyet hyl ) - 8-

hydr oxyqui nol i n- 2( 1H) - one and pharmaceutically acceptabl e sol vates thereof.
5 2. Asalt according to claim1 seldAIM& fromthe group consisting of:
(R 9

5-(24[6-(2,2-difl uoro 2- phenyl et hoxy) hexyl | am no} - 1- hydr oxy- et hyl ) - 8-

hydr oxyqui ¥ N - -
105-(2-{[”] R o @ﬁ%ﬁw R Ay el e lamingh Ly eetie ) - o-
hydr oxyq vdf@xqurwdlmﬁ)(ildh@we ma%p %ﬂ@caﬁ%:qﬂhaﬁm ﬁ@laaitle§ t'b&f@@fpt abl e

sol vates thereof. 153. A pharnaceutical conposition conprising a
therapeutically effective anount of a salt according to any one of clains 1
or 2 andZ2ZaApsRlkeaerrdingite alriny 1setestadeire thaxgrioupconsistingf: phar maceut i cal
conposition according to claim3, wherein the conposition is fornulated for

adm ni stration by inhal ation.
(R,S) 5-(2-{[6-(2,2-difluoro-2-phenylethoxy)hexyllamino}-1-hydroxy-ethyl)-8-

hydroxyquinolin-2(1H)-one, mesylate
10 5-(2{[6-(2,2-difluoro-2-phenylethoxy)hexyllamino}-1(R)-hydroxy-ethyl)-8-
hydroxyquinolin-2(1H)-one, mesylate

and pharmaceutically acceptable solvates thereof.

15 3. A pharmaceutical composition comprising a therapeutically effective amount of a salt
according to any one of claims 1 or 2 and a pharmaceutically acceptable carrier.

4. The pharmaceutical composition according to claim 3, wherein the composition is
formulated for administration by inhalation.

20
5. The pharmaceutical composition of claim 3 or 4, wherein the composition further
comprises a therapeutically effective amount of one or more other therapeutic agent.

6. The pharmaceutical composition of claim 5 wherein the other therapeutic agent is a
25  corticosteroid, an anticholinergic agent, and/or a PDE4 inhibitor.

7. The pharmaceutical composition of claim 5§ or 6 wherein the other therapeutic agent is a
corticosteroid selected from the group consisting of prednisolone, methylprednisolone,
dexamethasone, dexamethasone cipecilate, naflocort, deflazacort, halopredone acetate,
30 budesonide, beclomethasone dipropionate, hydrocortisone, triamcinolone acetonide,
fluocinolone acetonide, fluocinonide, clocortolone pivalate, methylprednisolone
aceponate, dexamethasone palmitoate, tipredane, hydrocortisone aceponate,
prednicarbate, alclometasone dipropionate, halometasone, methylprednisolone
suleptanate, mometasone furoate, rimexolone, prednisolone farnesylate, ciclesonide,
35 butixocort propionate, RPR-106541, deprodone propionate, fluticasone propionate,



20 5. The pharmaceutical conposition of claim3 or 4, wherein the
conposition further conprises a therapeutically effective anount of one or
nor e ot hewot2oevepssut i ¢ agent . 6. The pharmaceut i cacT@re@omdgoron of
claim5 wherein the other therapeutic agent is a 25corticosteroid, an
anticholinergic agent, and/or a PDE4 iRhibitor. 7. The pharnaceuti cal
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git ghlf??t hBS?ﬁlé?plﬁhrﬁfa@gutma&dEpc;smon of claim 5hor 6 wll'u?reln the other therapeutic agent is
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1 (3. pheReRmbSRAn Tl HE G ER YRy T ahs oy Rmpap4-pre (NPC-14695), N1-
1-(2- Phe(ﬁLA&iirmdyhdla-Z(ﬁh‘leﬂﬂ/t)bipeﬂdin-4-yl]-2(R) -[3,3-difluoro-1(R)-cyclopentyl]-2-hydroxy-2-
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(NPC- 146
( 6- Am nopyrinabtnd)piperidiat 1ryl]-2(R)H83-difluerdeycldpe(-RIR ) 3yl]1R2-tydroxe 2 ehi(yethan<l- opent

g'( ]R) Zq/hé’gé%ﬁq@p%]&ﬁ%:, gﬁ@@’[}«%ﬁ[@@%ﬁgxﬁﬁéthyl)piperidin-a(R)-
g?gzt hyl blmeéh)]l]pammwl]ethyll}opitﬂani’oymheﬂwl]%B-ﬂmP%ylbrbpmﬁﬁﬁﬁé (Banyu CPTP),
0" (2t G At Sehanylarg i acid Ar@iarekiour ol LEne 303 gy

1- [ 4- ( 2- ester (Ranbaxy 364057), 3(R)-[4,4-Bis(4-fluorophenyl)-2-oxoimidazolidin-1-yl}-1-methyl-1-

e bbb o Sl 11202
NAN-[ 2[ Nﬂ{elhy(];ﬁyerldffimsa(SpythI-[Np[nﬁ(ﬁbpcbmxﬁc(dﬂ)enyl)phenyl]carbamoyl] -L- ,
yl met hylc}_-y%%rlr?aarrqgg tnfﬁjor aclef:a?e tt?&%’%%’éi‘ )f\;rerck $ %r@lBtf eRQg r&( lh?dr%?y Qr&am de

(Banyu
30 diphenylacetoxy)-9,9-dimethyl-3-oxa-9-azoniatricyclo[3.3.1.0(2,4)Jnonane salts, , 3(R)-

[4,4-Bis(4-fluorophenyl)-2-oxoimidazolidin-1-yl]-1-methyl-1-(2-phenylethyl)pyrrolidinium
iodide, trans-4-[2-[Hydroxy-2,2-(dithien-2-yl)acetoxy]-1-methyl-1-(2-phenoxyethyl)
piperidinium bromide from Novartis (412682), 7-(2,2-diphenylpropionyloxy)-7,9,9-
trimethyl-3-oxa-9-azoniatricyclo[3.3.1.0*2,4*lnonane salts, 7-hydroxy-7,9,9-trimethyl-3-
35  oxa-9-azoniatricyclo[3.3.1.0*2,4*nonane 9-methyl-9H-fluorene-9-carboxylic acid ester



252(R) - Cycl opent y1- 2- hydr oxy- 2- phenyl acetic acid

4- (3-azabicycl o[ 3. 1. 0] hex-3-yl)-2-butynyl ester (Ranbaxy 364057),

3(R) [ 4, 4- W00t d7b3sar ophenyl) - 2- oxoi ni dazol i di n- 1- y1] - 1- wetrhy1e0/2008970

[ 2- ox0- 2- (3-thi enypet hyl [ pyrrolidiniumiodide, N EIl-(3-Hydroxybenzyl)-1-

met hyl pi peri di ni um 3(S) - y1FNAN-[ 4- (i soBZopoxycar bonyl ) phenyl ] car banoyl Rt yro
sinamde trif oacetate (2-hydroxy-2, 2-
30di phen?? 5?0@* 8&@7?”@@”8?'%{%@“&?%@ rgg%rma%tscqha;@p@'[\tgo%eri %ﬁ'ﬁ 4) 1nonane
sal ts" 3gtereomers and mixtures thereof, and optionally in the form of their pharmacologically-

[ 4, 4I Bldsgérn% ng%ggaag&g.gn saI?XOI m dazol i di n-1-y1] - 1- met hy1- 1- ( 2- phenyl et hypp
yrrolidi

trans- 4[2 [ Hydr oxy- 2, 2- (di t hi en- 2- ypacet oxy] - 1- met hyl - 1- ( 2- phenoxyet hyl )
F7)I_ E)gr Bpﬂ&ﬁ%&q&g&g{% m NOV rt cgcfalm%esor@Whereln the other therapeutic agent is a
trinmethy PDE40mab|&)f&éréﬁte@tffdrﬁw g)'be 3odsiling, of benafentine alirhaleate, etazolate,

7- hydr ox 9- tr| met hyl azoni atyicyclo[ 3.3 1.0* 1nonane

o met hy| SeITs ERIBTRR. PSR e AL A aS, AP fianitast, Tpelufest

2]910{] 072&35141?!53’ | E%ﬂﬂﬁé@ﬂﬂ&@ﬂtnaa raesdpamadiotavierind aparophilohde likimilast, t he form
of their race t t heir

t t i xt
Cher bt TFRTAG: ioRbl oRt RS, paRaBE ke SR B Gt trt o 75 o
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R e i o T e e e e e e
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&E%f%ogﬁgﬁ '(9%&@%{12%‘%8’%8r%'uﬁé-?étﬁﬂSrﬁ‘a%ﬁ'o?-%ﬁ!édr%ﬁ-'3ﬂ purln(e%rochpo)nde
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(e LSRR b A s b P PR ade e

( D- 44138) bis{dy8rdxpinestit)Aaghtbalén{1hgiry-(2-methoxyethyl)pyridin-2(1H)-one(T-440), (-)-trans-

3,4 6. T DL S ARSI Ot L AhR5HE AagRhh Ryd ) Py o ne- - ca

b d
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ors ON NOH AT YRt (SR SRR SRy AT RSP IS RS ) - 5-
ZEE gy;qa bytfﬁhheaenﬁoﬁ@,r&@{qaayaaﬁmwémﬁﬁromylrdethbﬁﬁli-daﬁﬁﬁﬁﬁéthoxyphenyl)-
e OX

7 S Chy i BB TSl CRErBA e AS){E Y oRent et SRptrayYRSpVI-4SEGL 11 - one(T- 44

( t 2T?’eth Ibenzyl) perldln-2 -one (IPL£)4559033 ONO- 612? (EurdResplrJ 20103 22(Suﬁtplh 45). din1
+ r ns cl opr op ar bano 0 i ro na yridin-
Girapozke bt gl onronyl sorhammyllodopuo | 4 vdre 1, o oo

CDC- 801 WeoHEHRA 3, WeI2604R58729, WO 2005/049581, WO 2005/123693 and WO
2-carbon§hQ0ﬁ%g§ cyano-4-(3-cyc|opropy|nethoxy-4-dif|uroronethoxyphenyl)-
cycl ohex 2¢i s

[ 4- cyano- 4- ( 3- cyclopropylnethoxy 4 di f | uor onet hoxyphenyl) - cycl ohexan-1-01,

CDC- 801, 5(.S Cycl opent yl ox - met hoxyphen S) - [ 3- .

met hyl bedGyi "gep?']@é'?‘ﬁﬁﬁ%'cé' QS’H%P°(S E 3&8‘?}'96@) th a@)(l&%?é%'g(’%&é’ ?)9?%&’8??9"3”‘2003
22( Syppl othéﬁﬂqera%‘éuﬁ@ v% ﬁ@géle&édfrbhﬁhé%mépmwﬁh @bfMemiethsohé fredtepat ent
appl i cations nunb 03/ 097613, W2Q04/ 058729

2005/,049581,
2005/ 1236/6'8SeHee: \m Qweiﬂsﬁwoni@ww%ﬁ&'ﬂm@\/ﬁ@aﬁe E?}F&watSPK\O
accor di nglytsbirdiunP8RtsO8-[Z-H Xy 2, 3-8ist2-WMidHyDafetbXig-1-(3-phenoxypropyl)-1-

azoniabicyclo[2.2.2]octane salts, 1-(2-Phenylethyl)-3-(9H-xanthen-9-ylcarbonyloxy)-1-
azoniabicyclo[2.2.2]octane salts, rolipram, roflumilast and cilomilast .
35



30 other therapeutic agent is selected fromthe group consisting of
nonmet asone furoate, ciclesonide, budesonide, fluticasone propionate,
fluti casowe 2b1wvo2dse, tiotropiumsalts, gI ycopi rrol i um saCT&P2009/008970
3[ 2- Hydr oxy- 2, 2- bi s(2-t hi enyl ) acet oxy] (3- phenoxypropyl) - 1-

azoni abi cycl o[ 2.2.2]octane salts,

1- (2- Phe 9H- xant h Y.

azoni abi %cﬁ %'L%' g?'ﬁ)ﬁ?'ﬁﬁ%s'%%gggﬁa%/g%ﬁﬁp%)é;'ﬁ]alng%%@ cﬁaén%% &né anf’loé'r?lqrast .
WO 2010/ @ﬂéﬁnﬁﬁff{elfﬁmmélagéﬂ%ﬂdémnedm anpooewbclamis Hto t@nprising a salt as
defined in any one of clains 1 or 2 and one or nore other therapeutic
agent, as defined in any one of clainms 5 to 10. 12. A salt according to

any one a2. Alkalt acdbrdxng?q ary pimofhaaieut bc2) a plarmpeasetticahcapaeritiinnaccodigtey one

of cl c f.or i he
tr eat enarbpheofdefily S B 4 SPoBHr kit iR fiodyse flnd featbet
adr ener gbf:a patheiival éariditiontor disehSe adscatdteéd avith B2cidngnetrgic cdaptor Betivityher ei n

t he pat hol ogi cal condition or disease is asthma or chronic obstructive

pul nonary di sease. 14. Use of a salt as defined in any one of claim

1 or 2, a3phsasiacsiding & clain2sitidrein the pathdiogitat cormlitionanelisehse isastima to 10

a conbl g}{tl on acc rdi nE‘hto cl,baim111l, in the manufacture of a nedi canent
for t he Cf I‘PPSW ve PUIMIIAR, AEEPS& ondi ti on or di sease as defined in
claiml2 or 15. A nmethod for treating a subject afflicted with a

ampr Sgéﬁ%ﬁc St Fharthgduied SupLiamh StrrefrTecatalbordrostBhrt s
defined ubcordivig weny)bne:bﬁ'tlm o 1) orea pdrabinaticrLddcording tongiaisi 11 amtheccor di ng
to any Opneangiacgulrg ioF‘as m3edt|coam1e(r)1t ?orr tr?e {:r(e)gtb en?g# a pat%cl%glrcgf r]o(;'hdltlon or sea%e1 as 20
defined in claim 12 or 13.
15
15. A method for treating a subject afflicted with a pathological condition or disease as
defined in claim 12 or 13, which comprises administering to said subject an effective
amount of a salt as defined in any one of claim 1 or 2, a pharmaceutical composition
according to any one of claims 3 to 10 or a combination according to claim 11.
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