WO 2008/095720PCTVEP2008/000975 - 1 - NAPADISYLATE SALT OF
5-(2-{(6-(2,2-DIFLUORO-2-PHENYLETHOXY)
HEXYL]AMINO)-1-HYDROXYETHYL)-8-HYDROXYQUINOLIN-2?%1I-(I#-ON
WERNFBREBNIST OF THE 62 ADRENERGIC RECEPTOR FIEI B BrTHE
INVENTION The present invention is ditected to novel crystalline
naphthalene-1,5-disulfonic acid salts (napadis Iategg_"of
5 (APPSR SALTHOR e e RO A B DAEEHAR
hy HEXYQARPRIOR ( LHY ERE X & Bt MeDR Xy QIO NI 1eHONBEAS

inveptiqn d i p?gr@gg] Certigpheapositions comprising the
cryggméigg%gﬂ%eﬁgo using them to treat respiratory diseases

associated with 2 adrenergic receptor activity, and processes and
intermediates useful for preparing such salts. BACKGROUND OF THE
FIERR\AENTORNEM S rgic receptor agonists are advantageously
administered directly into the respiratory tract by inhalation when used for
treating pulmonary or respiratory disorders. Several types of
Thepghesemboeatitan infietion tdevicishistadinscrapaibolsopd & fdis tinmimpsid sats
(naﬁaﬁga%gé%m@}]@elm,m&%lilﬂremﬂ%usmﬁo@yyhasalwder;na}m{ayar@ﬁk)\yn-f-
metered-( inhaler. .and n izer | desirable
VAL SE) ATHRS 1o RS o S ceie e e S aps
diregtsgriarhggrasedisie! ﬁamaeﬁaa@%egﬁpw\xﬁﬁ&ﬁvﬁ ine eAHRyBSHIRGH Of using
themeJtiratneipl-tereliysalewing dtieted atiiab tadhenenitr oadzethvathiaity, and
eroSILCANY HRrRIRASUGLLRY I8ROl FhElalinly o prepare the
pharmaceutical compositions and formulations for use in such devices.
5-(2-([6-(2,2-difluoro-2-phenylethoxy)hexyllamino}-1-hydroxyethyl)-8-hydr
oxyquinolin2(11-0-one is claimed and described in published patent
BA%%?R%HR THEORYEDTESNAI. Although the
5-(2-([6-(2,2-difluoro-2-phenylethoxy)hexyl]amino)-1-hydroxyethyO-8-
hydroxyquinolin-2(1H)-one has shown adequate pharmacological
B2 berbasigiar dchpte prouvaistsl Hiecativenrabtaivsly Adthiaiftanedafirgathlinihied is
resE{r¥ﬁ§F§J|{%t BRI AL AR NREARIIGHBSRE BLARShYD IShrBas R S8l atbsplkrs.
Igh melting ‘point to enable r‘%gonézatlonh V\(/e cen developed for
Sevait)dypes ? EBYGBEI08Y 92 IS S S S salt of
adrBirist¢[Bq 2neraiftuticorgeptcy ihRBigNHES Y e ATy RASd foRg/ers (DP1),
meifvlSsByhasyawmiiard(dehunee ihristg. this digsiretkpraperticsabas
been reported. 5Accqrdingly, a n ' table, -deli
o o 1S PP Fel oo (A [ DBl
deligvesastaitansiyvhieih T RiFRjAISRMSIBUNKINERYRbIberehy ARYEIGTHO Rpaterial to

be micronized without significant decomposition or loss of crystallinity to prepare the

pharmaceutical compositions and formulations for use in such devices.

5-(2-{[6-(2,2~diﬂuoro-2-pheny|ethoxy)hexyl]amino}-1-hydroxyethyl)-B—hydroxyquinolin-
2(1H)-one is claimed and described in published patent application WO 2006/122788 A1,

Although the 5-(2-{[6-(2,2-difluoro-2-phenylethoxy)hexyllamino}-1-hydroxyethyl)-8-
hydroxyquinolin-2(1H)-one has shown adequate pharmacological behaviour it has proved
difficult to obtain it in the form of a salt which is crystalline, not hygroscopic nor

deliquescent and which has a relatively high melting point to enable micronization.




101t has now been found that naphthalene-1,5-disulfonic acid salts of
5-(2-{[6-(2,2-difluoro-2-
phenylethoxy)hexyllamino}-1-hydroiryethyl)-8-hydroxyquinolin-2(1H)-one
WEBE%Bthined in a crystalline form which is neither hygrfsEEBEUEPI975

deliqguescent and which has a relat_i\ée_ly high melting point thereby
allowing the material to be micronized without significant decomposition or
loss of crystallinity. 15 The present invention provides a crystalline
mononapadisylate and/or heminapadisylate salt of ,

So g Do B KR T2 SRR S B RS L RSl ety erony-

ethhiy@roydrguynoine!iz¢ 211 Heme hadngHbermesiwdtiranetiee dptdierssiveted.
thereof. 20Typically, the crystalline naphthalene-1,5-disulfonic acid salts of
the invention have the formula (0: wherein n has a value of 1 or 2. The

5 ActviasRil inviesdierigtafdedtasly, providagubrarysialforesalttais Bompound which

o O Sy GO0 4 e TR o providos o

pharmaceutical composition comprising a salt of the invention and a
harmaceuticall -accelptable carrier. The invention further provides
SU ﬁﬁi%ﬁ?%g&ﬁﬁiﬁaﬁ salt of the invention and one or more other
therapeutic agents 5and pharmaceutical compositions comprising such
combinations. The inven it n also provides a medthog of té(_a
i st

R e M
phemtistitpsiietrdiaithhiahyduposiig obrsudicHvad A - enseerieds pfained
in ANAFRRIMe GOMPIISHIISBERHESHYHRG dpit Romesuescenl BdekapeUticadly
rerSTTSRNMEAMAHY 28R Bl &, R liNg Bl R=ERG RYEPHRRJHTDFRIBYIdes a
significant decomposition or loss of crystallinity.

15
The present invention provides a crystalline mononapadisylate and/or heminapadisylate
salt of 5-(2-{[6-(2,2-difluoro-2-phenylethoxy)hexyl]lamino}-1-hydroxyethyl)-8-
hydroxyquinolin-2(1H)-one and pharmaceutically acceptable solvates thereof.

20 Typically, the crystalline naphthalene-1,5-disulfonic acid salts of the invention have the
formula (1):

— ]
H OH

A NN
° 1

SOH

HO

HN

wherein n has a value of 1 or 2.

The present invention particularly provides the crystalline salt as a mononapadisylate salt
or as a heminapadisylate salt and solvates thereof.
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method of treatment comprising administering a therapeutically effective
amount of a combination of a salt of the invention together with one or
more other therapeutic agents.  The invention further provides synthetic
WOHEREEEYand intermediates described herein, 15which Aerfdefipsro7s
preparing salts of the invention. The,invention also provides a salt of the
invention as described herein for use in medical therapy, as well as the
use of a salt of the invention in the manufacture of a formulation or
medicament for treating a pulmonary disease or condijtion ass %iﬂk%d with

Thagw&a?&H@#@?@W%ﬁ%ﬁ@?%{m%{ﬁ% RMECBIP (r:'ﬁ%]n?csggstructive
invgntiln emelry rlisenseciticaliiatrertE BRI FED FSCRIETIID tEeUARE S
conﬁ&édf%rﬂsz%l?ﬁn\ﬁ/ﬁsth@ 3%:5%36# rewdentiffragtionr oXmBl)oralteneraeutic agents
-(2-(6-(2,2-Difluoro-2-. . I
an%p#é‘ﬁé%?ﬁc&'&?hmepxcﬁgﬁnq%cc)s)-ni?&%ﬂ?ysd]r%hx%t b;‘/‘l’se-‘té?n?/droxyquinolin-2(1H)-
one heminapadisylate. The figures on the Y axis are intensity (counts).
The figures on the X axis show 2 Theta (). Figure 2 shows the DSC
Th%'ﬁ&%’?ﬁ%f@?ﬂ’-{@’-‘@f?%ﬁﬁﬁ%?%-‘i-‘b??é‘ﬁ?lé%%?ﬁ?&ﬁl‘ﬁﬁ*ﬁ%?f 1(efiition
assa0iayedr ety Wi 8rleysl ey epptiona ntiva  14d proasedstvmian ap dlthisyikatb srimdive

pulﬁ%%?fc‘?&aggg Ynaa?(tiﬁ‘a%ﬁ\ﬁn@({lg%é MY A isters MEBWE,%VG
température (C). WO 2008/095720PCT/EP200 /00097%0F|&ur[e 3 shaws

thegareyisAp SHRFIVEREPANE 3 2R TN S B8y ISt R AHRRS P (RS 2
methyedroikyeshyBrBehyarisiya) atnshisteinéiy-theeabeytinabp atdesiiveamonetihares

coRBiREY HS A SMRIGNLIHIn Thrfigrias eretbemorxisrareHaaReREgeNts.
(C). DETAILED DESCRIPTION OF THE INVENTION When describing

the salts, compositions and methods of the invention, the following terms
have the following meanin ynless oth rwiés%ingr'\%%}gg. 'Bhg feuy ,
I and mterl £35C rein,

Th?tﬁé?gﬁ%ﬁ Fcrtaﬁ; ?é’(':ﬁ%s gntw%c?u'ﬁtm?g esrss.e G an Amount suficient to er}?ect
whigh &t erRIWRRPERRFIABESHSPIY S PEFEIMIN need of treatment.  The

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

medical 15condition in a human patient which includes: (a) preventing the
Théelineasmoarwepicadticsaditiv of ftenmoetiomiag descrivop hpleotito treseim emdidal
the@aeﬁt'gzm}eﬂ as the use of a salt of the invention in the manufacture of a formulation or
medicament for treating a pulmonary disease or condition associated with f2 adrenergic

receptor activity such as asthma or chronic obstructive pulmonary disease in a mammal.
BRIEF DESCRIPTION OF FIGURES

Figure 1 shows the X-Ray Powder Diffraction (XRPD) pattern of 5-(2-(6-(2,2-Difluoro-2-
phenylethoxy)hexylamino)-1(R)-hydroxyethyl)-8-hydroxyquinolin-2(1 H)-one
heminapadisylate. The figures on the Y axis are intensity (counts). The figures on the X

axis show 2 Theta (°).

Figure 2 shows the DSC pattern of 5-(2-(6-(2,2-Difluoro-2-phenylethoxy)hexylamino)-1(R)-
hydroxyethyl)-8-hydroxyquinolin-2(1H)-one heminapadisylate. The figures on the Y axis
are energy (W). The figures on the X axis are temperature (°C).
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(b) ameliorating the disease or medical condition, i.e., causing regression
of the disease >A/or medical condition in a patient; (c) suppressing the
disease or medical condition, i.e., slowing the development of the disease
WRRMHERAP condition in a patient; or 2,5(d) alleviating the S¢HBI3MHEBIhe
disease or medical condition in a p_agi_ent. The phrase "pulmonary disease
or condition associated with 2 adrenergic receptor activity" includes all
pulmonary disease states and/or conditions that are acknowledged now,

_or that are found jn the futuyre, to qciated with drenergic recep
PO/ A R B P2 GBS 2 P & Seel Bl
hydiashethy)) bt xsidimiied (Biasteharanerefitate oD Se dees il e aays
are disgASEAINGhsling Rrenis broncbilis eRdempRyeenNa). The term "solvate”

refers to a complex or aggregate formed by one or more molecules of 5a
solute, i.e. a salt of the invention or a pharmaceutically-acceptable salt

DE ﬂfgqfoﬁggﬁf‘;ﬁ-%%cﬁ?ﬁglmﬁsr \ solvent. Such solvates are

ypically crystalline aving a substantially fixed molar ratio of solute
and solvent. Representative solvents include by way of example, water,
ethanol, isopropanol and the like. When the solvent is water, the solvate

Whesy firseriing [zipatts: eerpaniions apprachret thkeduint-bedetostadgerms
havstére Gitoner iirergodsisuintsadédenisadhddatall. permutations of solvates
and stereoisomers, such as a solvate of a stereoisomer of a salt of
formula (I). 15The salts of the invention contain a chiral center.
ThefERATAHRENY e RNV ERLANENFHIIRS FeRIGMBHAIRS semarRiOp eficand
wedlp s eruiEhed 0 one aluhe anentiomers. Jipe scope of the invention
A deschbed an cpfalmed ncompasses the racemic forms of the salts as
well as the individual enantiomers and enantiomer-enriched mixtures.
100f particular interest are the salts: _ _
Theters) Sreat Tt s disrbhsIIpFis B TRERS e FeRsR ar S&AtHRY)-8-
corfatdroNy s HUMdin 2tidt) wnieh repadisylate
5-(2-([6-(2,2-difluoro-2-phenylethoxy)hexyllamino}-1(R)-hydrox eth¥2-8-
(a) EEﬂYﬁaPaﬂya%ﬁ’i&ﬂﬂ%@"l’fﬁfﬁ?ﬁé,CH%%Iégﬂgt@CC“m“Qv 1.e., pfophylactic tréatment

of a patient;

(b) ameliorating the disease or medical condition, i.e., causing regression of the disease
or medical condition in a patient;

(c) suppressing the disease or medical condition, i.e., slowing the development of the

disease or medical condition in a patient; or
(d) alleviating the symptoms of the disease or medical condition in a patient.

The phrase "pulmonary disease or condition associated with B2 adrenergic receptor
activity" includes all pulmonary disease states and/or conditions that are acknowledged

now, or that are found in the future, to be associated with B2 adrenergic receptor activity.
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(R,S)5-(2-{[6-(2,2-difluoro-2-phenylethoxinhexyliamino}-1-hydroxy-ethyl)-8
- hydroxyquinolin-2(1H)-one, heminapadisylate
5-(2-0-(2,2-difluoro-2-phertylethoxy)hexyliaminol-1(R)-hydroxy-ethyl)-8-
WotisaUinolin-2(1H)-one, heminapadisylate 30 and ph&frddelticiiny’s
acceptable solvates thereof Of out_sgqnding interest are the salts: WO
2008/095720PerrEP2008/000975 - 6 - (R,S) 5-(2-{[6-(2,

Such-dliftasecs2iphenideth ouy e ryt]imiteble Bstiyoarang abtgly-gbstructive

punrl?é!#éwgé%e@ PeAldy PRsidsBHBRRAdiRYEBrysertdp-(2,2-d ifluoro-2-ph
eny ethoxy)hexyl]amlno} 1 (R)-hydroxy-ethyl)-8-

5hydroxyquinolin-2(1H)-one, heminapadisylate and pharmaceutically

t sol th f I bo
e e T

a S@ﬁéoﬁpé%é@ﬁhaﬁﬁvﬁéé%@éﬁm prsrisisel gty sk draiseliedgne
or redfectivieareo uni ebrealtasthsareinabaneagafitie drastdlmphalidsaeeirntically

sub %‘?Qﬁg?%&ﬂ{%ﬁ[: r%&%%ﬁ@gﬂg%%ﬁpk@b%@%%' QYRBHANEde by

armaceutical composition further comprises a therapeu |caIIy effectlv
Wab?ﬁ%’ﬁﬁﬂ‘?if"oﬁét?fr ﬁﬁ'&?@%tﬁ@?rﬂﬂ%’?ﬂ)@ml S JERtEHET! ?s%o NRPE IR KSR E
sohaf¢lermesisent imgeneion that the pharmaceutical composition is formulated
for administration by inhalation. The salts of the present invention as
hereinabove defined may also be combined with one or more other

It Mh%é%tﬁ#é@a@@&m@t feRarHCylaoNaR: oF MaERIssHES Betecter framdibto
o120 SONSISING O QINERRISIRI LB HEN SIS 205 URARLPDES

stereoisomer of a salt of formula ().

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

salts as well as the individual enantiomers and enantiomer-enriched mixtures.

Of particular interest are the salts:

(R, S) 5-(2-{[6-(2,2-difluoro-2-phenylethoxy)hexyllamino}-1-hydroxyethyl)-8-
hydroxyquinolin-2(1H)-one, napadisylate
5-(2-{[6-(2,2-difluoro-2-phenylethoxy)hexyllamino}-1(R)-hydroxyethyl)-8-
hydroxyquinolin-2(1H)-one, napadisylate

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

and pharmaceutically acceptable solvates thereof.

Of outstanding interest are the salts:
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25The invention is also directed to a method of treating a disease or
condition in a mammal associated with 2 adrenergic receptor activity, the
method comprising administering to the mammal, a therapeutically
weffedive7amount of a pharmaceutical composition comprigiifgeg2p08/000975
adrenergic receptor agonist according to the present invention. It is of
particular relevance the method applied to the treatment of a disease or
condition which is 30a pulmonary disease, preferably asthma or chronic
obstructive pulmonary disease. WO 20118109.5720PCDEP20 8{000975
- 7 (R ERGrPid) wgaoare%fammﬁ@m'mnem-&y%?mﬁ( ¥ the
mahydastymeirafia-2itdicameranimatiadiawatiment of a pulmonary disease or
Conelioieifyd AR HaRBARAL IS RS ADIR PRGN S-
Parﬁlcylarlﬁ riﬁlo \r/Iaﬂtl _I&gqgé%.gg%%%%%pr conditions are asthma or
chrOAEBHSHIEEvVE pulmonary disease: The invention is also directed to
a salt of formula (l) for use in the treatment of a pulmonary disease or
an q‘:&%‘adrﬁigé‘eu@ﬁg”s%%&%hié D ﬁfﬁg@%r@&uman being. P_articularly _relevant
pulmonary dis€ases or conditions are asthma or chronic obstructive
pulmonary disease. 10 General Synthetic Procedures The salts of the
invention can be prepared using the method? andﬁli)%rgce ure deslcribt?(a
In e RO B QRS S Y BLCR Ry PSR S RE A 'ha3S I pre@atd <
that where typical 150r preferred process conditions (i.e., reaction
temperatures, times, mole ratios of reactants, solvents, pressures, etc.)
Thamveitien atsthengropesseephditisssutiaal arorbatisseFUNRSIStherwise
theSiBlRdcAMPHRAURY @AMIRR GaNsHliaR:H BRGNS MitindaepadipHiamERaORAIS
or §%Ilvecr;trrtljesred, but such conditions can be determined by one skilled in
aCtRRANT By rolutine optimization procedures. Processes for preparing salts
of the invention are provided as further embodiments of the invention and
are illustrated by the procedures below. The crystalline salts of the
In aRsPRRSHTREN PG RIRRESTBYERRN B PIGETEe R BrEBRRS tion further
corbipbe aytethpayljbaiydféetiine khdupd nbepetbryhBetnitieo Kyerapsolin-2qamy-o
ne and from naphthalene-1,5-disulfonic acid (also known as Armstrong's
Acid) or from its tetrahydrate which are commercially available from, for

it i@é@meen%géi%nt of the present invention that the pharmaceutical composition is
formulated for administration by inhalation.

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 also directed to a method of treating a disease or condition in a mammal
associated with §2 adrenergic receptor activity, the method comprising administering to
the mammal, a therapeutically effective amount of a pharmaceutical composition
comprising a B2 adrenergic receptor agonist according to the present invention. it is of
particular relevance the method applied to the treatment of a disease or condition which is

a pulmonary disease, preferably asthma or chronic obstructive pulmonary disease.
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Suitable inert diluents for this reaction include, but are not limited to,

acetone, 30 dimethylformamide, methanol, ethanol, isopropanol,

isobutanol, ethyl acetate, acetic acid and the like, and mixtures thereof,

WO pRHEHANRtontaining water. For example, the free base cERBEPEYHEIEH

with anhydrous naphthalene-1,5-displfonic acid, dissolved in methanol.

WO 2008/095720PCT/EP2008/000975 - 8 - Upon completion of any of the
Thefregaingy aretitstdb eoatystalinbasalisot fmnea 0 attrok fromufhetureadtion
medTUXHUR RY tﬂ@Xr&%Y@r%@%aéJ%ﬁ'aﬁj%‘r@%@oP%ﬂm@H%aG@é}ﬁ%tf&ﬂ@n

centrifugation and the like ill. be aPp matid that WhllglssgeCIfIC

at

e R B E IR IO S e BSBRoR LR S, TRl Tatios™o

condiianinats astiiverts chyieris ghsyuetive) F&ﬂ@@ﬁ@éﬁ?‘éﬁﬁéﬁprocess conditions
can also be used unless otherwise stated. A crystalline mononapadisylate

el e lealAaRiBinn BSYERRENOHL Bl drl 2 moer

eq Uivarents 0 naphthalene-1 onIc aci RFer molar equwalent of the

PuERBLEE A0 RS E9BURY BB AT AR AR KR AT Beng. Partcularly

relevaphibialenaylisatiseifonimadit peamatémegei vhlentcaftisteftive belswnary
disstystalline heminapadisylate salt of the invention typically contains
between about 0.35 15and 0.65 molar equivalents of

naphthalene-1,5-disulfonic acid per molar equivalent of the free base,
GefRpiEshHRalyaheulS molar equivalents of naphthalene-1,5-disulfonic

acid per molar equivalent of the free base. The molar ratios described in

the methods of the invention can be readily determined by 20 various
Théngthadshavailahientodhoseskiled usithetsrtnEiho éxantpe; smdchesddacribed

herd %' % GaR~ §n§ﬁ§%¥tﬂ8&§%ﬂ@§r@@é&r& NN altasnatingds iR Ned@lypical

ana yS|s a ds can be used to determine the molar ratio. To
or RERERE RIS ANRAIRER R SaR DR IE A IHE S AR BLe0S fprEAly
readisse|\wedlénta, Piswivest steohresgicaioniel eratiesetwyifiiongroddeso be used

uniBeiABRlisetbanyy, ﬁﬂﬁﬁgﬁﬁ%‘ébﬁ&@@éﬂ@«ﬂ%%'\éﬁeﬁtﬁ,tﬁ’éiﬁﬁﬁtélﬁéﬁ and
rearcqg)gtgrgrs storl]veernetot}cégda rtt)lgtuslgg cgnrcﬂF cgﬂsa Qe(a)rl EO Qetermlned by one skilled in the art

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.

The crystalline salts of the invention can be synthesized from 5-(2-{[6-(2,2-difluoro-2-
phenylethoxy)hexyljlamino}-1 -hydroxyethyl)-8-hydroxyquinolin-2(1H)-one and from
naphthalene-1,5-disulfonic acid (also known as Armstrong's Acid) or from its tetrahydrate
which are commercially available from, for example, Aldrich.

Suitable inert diluents for this reaction include, but are not limited to, acetone,
dimethylformamide, methanol, ethanol, isopropanol, isobutanol, ethyl acetate, acetic acid
and the like, and mixtures thereof, optionally containing water. For example, the free base

can be contacted with anhydrous naphthalene-1,5-disulfonic acid, dissolved in methanol.
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a 0,10-0,12M solution which is heated to approximately 45-55C. 0,05-0,06
mols of naphthalene-1,5-disulfonic acid tetrahydrate per liter of base
solution are added to the heated solution. The mixture is then stirred for
WaoMNUtBE at reflux temperature and then 30cooled dowr?¢3/RBIRBEISHTE
stirred at this temperature for 1 additional hour. The precipitate formed is
isolated by filtration, washed with art appropriate solvent such as methanol
Up@acbaiprtl o bExampledtoragoibigraichis, thdOrystalline salts can be isolated

frorggw%Br/Qa%%zgW&Ié%%%g%&%ﬁt?cﬁwa!?ne%’%%ﬁ Ia'é%rem ﬁﬁﬂgﬁaéoncentratton

eagents, starting materials, and solvents were purchased from
Cengéf?ﬁﬁ{@fb?élds@ﬁﬁgﬁers and used as received. Crystallizations test of salts
of 5-(2-{[6-(2,2-difluoro-2-phenylethoxy)hexyllamino}-1(R)-
hydroxyethyl)-8-hydroxyquinolin-2(11-0-one with a broad range of
It withizr armeecivied| paiovelstabesitie Riscass IPpHiiagsdhto repetine teieTaliess.
timS4IGRIMG aBUYUTYE St Arity sNonE: Jresapkéheis) bridgladic dhdapiatess
co t& %rn%chlorl? r%gthge%u&mgég o%é%gé]?t‘dlf?ﬂ'c naphthalensulfonic,
nL man 8e?|c gIf))

mandelic, citri camphor-10-sulfonic, L-malic,
Laspartic, L-piroglutamic and 1,5-disulfonic acids) in a range of different
pharmaceutically acceptable solvents |nclud|n% among others acetone

A ciysialinfMenenrppdssiae SAG (e MPIGIIA RN ARRIBIERRT, 2bout 08
andlich lontameghvatentiatarae hithaeeth | fodisidiondea ddhzn oholBwadivalent of the

freé%@m%?@kymsé%sﬁwhk@msn methaned Jetehyiehuane ansdakisne)
have been un é{%o{erftﬁk(eg ly a few of these tests have yielded crystalline

PerJaRE" ERSHRIRE crystaefllne salts only the napadisylate salts were neither
hygroscopic nor deliquescent and had a relatively high 20melting point

allowing them to be micronized and to have a long term stability. A
A Oﬁégﬁwgpalpwwwﬁ&p@ ﬁf@ﬁd@@non typically contains between about 0.35

ande(Bstvi@a2 diflivaren-pheapretkiens hexjadéminakid per molar equivalent of the
res HREINEIO %Qw)a%éwgwa qﬂmﬁéﬂ&ék%%mmm@&x@(ma&.d

comptises dissolving 14,4 mmols of free base in 134 ml of methanol to
Perfa}?%eﬂ%%em b ﬁ?gﬁEQBWHICh is heated to approximately 50C. Then,
7.74 mmols of naphthalene-1,5-disulfonic

The molar ratios described in the methods of the invention can be readily determined by
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 a crystalline heminapadisylate salt, the free base is typically dissolved in a
solvent such as acetonitrile, dimethylformamide, methanol, ethanol, isopropanol,
isobutanol, ethyl acetate, acetic acid and mixtures thereof, particularly in methanol to form
a 0,10-0,12M solution which is heated to approximately 45-55°C. 0,05-0,06 mols of
naphthalene-1,5-disulfonic acid tetrahydrate per liter of base solution are added to the
heated solution. The mixture is then stirred for 30 minutes at reflux temperature and then
cooled down to 20/25°C and stirred at this temperature for 1 additional hour. The
precipitate formed is isolated by filtration, washed with an appropriate solvent such as
methano! and dried for example in vacuum at 50°C.
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acid tetrahydrate are added to the heated solution. The mixture is then
stirred for 30 minutes at reflux temperature and then cooled down to
20/25C and stirred at this temperature for 1 additional hour. The
worsesgitaietformed is isolated by filtration, washed with métieEB R T8d

in vacuum at 50C. 30 X-Ray Powdeg Diffraction (XRPD) analysis was
performed on a Panalytical X-ray powder diffractometer, model X'Pert
PRO MPD. The method runs from 2 to 50 degrees 2-Theta with a 0.017

exA@e[eas2-Theta step size and a 300 second collection time at each step

T usSIing an X'celerator detector. WO 2008/095720PCT/FP2008/000975 - 10
- Figure 1 shows an XRPD pattern of the salt

Gefip(aR- [Re@onBiflkianng -phtanigletraoxy polvents were purchased from commercial

suppfer¥lanaingdd 88 ypakaxyethyl)-8-hydroxyquinolin-2(1H)-one
heminapadisylate, which confirms the crystallinity of the sample. 5 The
differential scanning calorimetry (DSC) analysis was obtained using a

CryR8GAidhd\aitler shtded 6 @eaml NeHanhesr 52 IpA 38 HbxPasxpIRenera (R)-
hde\S%*t}% '@%&%@HNQW%P@%@&WH%}M@ r'éﬂg%l%?%ﬂa%é ?B%JR?

samp le and comp ressed with a brass rod Samp les were eqw rated at

ac@ﬁ@&nﬁ“ﬁééf@&‘&?%ﬁﬁ'ﬂﬂ?ﬁt@%ﬁ@mﬁ‘i‘é |ﬁ‘§iﬂﬂ‘ﬁ€?ﬂ'&'@€ﬁﬁs R ASPRYetr
naphéing.ihdarrariand-trerstandadsofkignethisifons, a-DSEnpalfterin, of the salt

nap’iﬁrﬁ@é(@dﬁoﬂr@mwr%&r@@ﬂ%m Qﬁ%y'aﬁlmb%@)rméqﬁ‘amethwn% hy

xyqumol 1H inapa Iate The sample exhibits an
R R PR A P B IR AR B A bl EPRmpER Al
acostptfsméqﬁem@rv&ﬁmmﬁg@ngrpﬁ?serﬁ(ﬁ@%tfé@,tﬁmtmrﬁarﬁmﬁ aerdategeobutyl
acésgxsvwdra@oawlemwrﬁaiwmef@h&mdﬂ@&n@tmﬁefyﬂémdwmsmn

wat%?’?l%{i‘j?% Il '8{% té‘%’r’&%}% h@]%ﬁ”?&% éyr'é%éT qA\)oFéEﬁ‘ Hiove

was 0 usm D 51 Mettler 0, serial number
beafurggGa%es. Samples were placed into a tared alumlnlum pan and

20then positioned on a platinum crucible. Samples were heated from 30C

at 10C / min to 350C. The instrument was calibrated using indium and
Onlslafeimicfithesardstedmave yielded crystalline salts. From these crystalline salts only

the napadisylate salts were neither hygroscopic nor deliquescent and had a relatively high
melting point alicwing them to be micronized and to have a long term stability.

A particularly good method to prepare a 5-(2-{[6-(2,2-difluoro-2-phenylethoxy)hexyljamino}
-1(R)-hydroxyethyl)-8-hydroxyquinolin-2(1H)-one heminapadisylate salt comprises
dissolving 14,4 mmols of free base in 134 mi of methanol to form a 1,075 M solution
which is heated to approximately 50°C. Then, 7.74 mmols of naphthalene-1,5-disulfonic
acid tetrahydrate are added to the heated solution. The mixture is then stirred for 30
minutes at reflux temperature and then cooled down to 20/25°C and stirred at this
temperature for 1 additional hour. The precipitate formed is isolated by filtration, washed
with methanol and dried in vacuum at 50°C.

X-Ray Powder Diffraction (XRPD) analysis was performed on a Panalytical X-ray powder
diffractometer, model X 'Pert PRO MPD. The method runs from 2 to 50 degrees 2-Theta
with a 0.017 degree 2-Theta step size and a 300 second collection time at each step

using an X celerator detector.




10

15

30

Figure 3 shows a TGA pattern of
5-(-2-(6-(2,2-Difluoro-2-phenylethoxy)hexylamino)-1(R)-
hydroxyethyl)-8-hydroxyquinolin-2(1H)-one heminapadisylate. The sample
weppiEsRe5weight loss of 3.1% w/w from approximatelyPAORESPHE S
due to the decomposition of the sample. Prior to 200C, and in particular at
the temperature range of 80-100C, the sample does not exibit any
change. This indicates that there is no solvent / water release, confirming

an&@? JHS‘\JQEK RH&XQEQ&EHP&?'%%‘%PQ @Q—'Z@R@ZWJ&%@%HQ%OW

Comp ositions Pharmaceutical composm CCOI’ tOt grgsen

he"MWBWf??)H(&MQ’S’QTK%%B%‘UR&W@?Q ve a{) %unt or}ag VAR
confattsdh& a2 s(EBHiRy 2 Uifkeisr02e phenylethoxy)
hexyllamino)-1-hydroxyethyl)-8-hydroxquinolin-2(11-0-one or an WO

TheZ R8s 57&%%8%5%%?9% %9%% a&a?ys.swa@%@ﬁs@uan%mwalIy

accep table SoNa ereot harmaceutlcally acceptable carrler The
Mefﬁﬁh?ﬁia%tﬁ?eaf FOFRRGTaRibHE frigy cmamfyeow@%%mwmwmm
partlasageriaum dagiacedpheprEpaead hylaaydcbthereasth odth wélldeadod in

sallifatabRaivary Albiethadsdadude e siam of botrainththeaeivent

ing redlentﬁés into associgtion thtrrl1 Qre carrier. In general the formulations
was, ¢aliBFRISE N8y NGHIFD AN 205 RBPALE ely bringing into association the

active ingredient with liquid carriers or finely divided solid carriers or both
F:gmta%wfmsewryms&ammr@(mw@zinmanemsmﬂdmmm@n
amlno %)O}(w)vgg&r %&9&09 ?\I '%%{c(fg ﬁgﬂ{cﬁhq %\4@%?9 fagdueg -y mhaation

xam rese inc 'ﬁ‘f s and cartridges of for example

exf@kaaﬁﬁee@ﬁom%@@rw'm %P@ﬁﬁmf)?éq ATe AR RFRASOR, Fo71988 RIYHC
theinteitiey poimsafiiat ok ordnatetions Yermeralii doptaint agowtimtadryfether

pol Iﬁ%o%ﬁ’fdgé% ARltpiIRG A RREPR AN A SiHiRRIRPANIRS hasetabilty

5(carrier substance) such as lactose or starch, Use of lactose is
preferred. Each capsule or cartridge may generally contain between 2g

TheatbEQ g Ghetich Thévepmitiiapaetianripenent AesraaivEr) Mgdler-
To@egvgemmgei 69)1 saag 43 rasprie damitbRut e Xtiicated Rackagingaf and

then osu{ 9 fion n'g M3 r?) SH{kakle é%n%@g %F&h%%@&%ﬁ»%é%l“@% e

se delivery, the formulation can be pre-metered or
35%%t5?@d’ﬁﬁti&‘§@®ﬁ?§5%é?tﬁ%éﬁ@%"é%"fh?f? A4EURYY 89S groups:

(a) single dose, (b) multiple unit dose and (c) multi dose devices.
Figure 3 shows a TGA pattern of 5-(-2-(6-(2,2-Difluoro-2-phenylethoxy)hexylamino)-1(R)-
hydroxyethyl)-8-hydroxyquinolin-2(1H)-one heminapadisylate. The sample exhibits a
weight loss of 3.1% w/w from approximately 200°C to 220°C due to the decomposition of
the sample. Prior to 200°C, and in particular at the temperature range of 80-100°C, the
sample does not exibit any change. This indicates that there is no solvent / water release,
confirming thus the lack of hygroscopicity of the sample.

Pharmaceutical Compositions
Pharmaceutical compositions according to the present invention comprise a

therapeutically effective amount of a napadisylate salt of 5-(2-{[6-(2,2-difluoro-2-
phenylethoxy) hexylJamino}-1-hydroxyethyl)-8-hydroxyquinolin-2(1H)-one or an
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as Effective doses are normally in the range of 1-2000 g of active
ingredient per day. Daily dosage may be administered in one or more
treatments, preferably from 1 to 4 treatments, per day. 30For inhalers of
whddretstgpe, single doses have been weighed by the maPfuFASRISHTRESS
small containers, which are mostly hard gelatine capsules. A capsule has
to be taken from a separate box or container and inserted into a
enafoRiiasi erararaiuainhatepthiexdbisctpseiednasatpHaece nthiyr
ace ﬁgﬂgaésﬁigwth pins or cutting blades in order to allow part of the .
INspiratory air stream to pass through the capsule for powder entrainment
or to 35discharge the powder from the capsule through these perforations
ThebyhemeansutéadommilgEinsVV 208 8BS OP CrEAEPEDD8/00dosae fpm and
mal & Srapsiag iIphARipmeAtandabaatiomwheneneniies: paasrtef as adieds
e e e OB R L ol
gengrat @aﬁco@ténﬁwtaémaremtf@kﬁwﬁ%%m@ﬁﬁ@ﬁaﬁéﬂys?@@%mgwa@&&”
the IEdEE Shipedenuaeroidadd getatinefealystili fosdlithedatiens povotteasdites alf
neROLrONSBIIEN AR IS DI o fifER, amblent air, (0) problems

pening or perforation after the capsules have been exposed
previously to extreme relative humidity, which causes fragmentation or
Dryipdenturenangiiopp isditnsahtelivptodheipsute iragaiontsavidee sy Pier
be Qr%ﬁ@NSﬁﬂéé&P%ﬂ%g%@%Sﬁgg@%@mpw DPGROA BDbISbra fepatedle
e. g. Njelsen et al, ..Some, capsule i : om
ol TR UL B e Cre g et ar By
COnkzic W@Fé@i‘érfPaHtH"é?rﬁiﬁtyﬂﬁ@%ﬁ@btﬁ%@?‘@g‘kﬂ’@sﬂﬂo%6‘1}‘139\'&?0Wder base
(caR PR bERrshaicpapsaladshatatsrbiavdsearodeinserisagatines. with
15capsule chambers that can be brought in line with the air conduit for
dose discharge (e. g. W091/02558 and GB 2242134). They comprise the
EapfRerA AL 161 BEYIRNEsMY S o0RREMRA I R
ther@atacimitethva inglelicoft UNit dagesyintsippivecngeediskt ds)anast Beripgesented

without excipients.

Packaging of the formulation may be suitable for unit dose or multi-dose delivery. In the
case of multi- dose delivery, the formulation can be pre-metered or metered in use. Dry
powder inhalers are thus classified into three groups: (a) single dose, (b) multiple unit
dose and (c) multi dose devices.

Effective doses are normally in the range of 1-2000 ug of active ingredient per day. Daily
dosage may be administered in one or more treatments, preferably from 1 to 4 treatments,
per day.

For inhalers of the first type, single doses have been weighed by the manufacturer into
small containers, which are mostly hard gelatine capsules. A capsule 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 cutting blades in order to allow part of
the inspiratory air stream to pass through the capsule for powder entrainment or to
discharge the powder from the capsule through these perforations by means of centrifugal
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20Blister inhalers provide better moisture protection of the medicament
than capsule inhalers. Access to the powder is obtained by perforating the
cover as well as the blister foil, or by peeling off the cover foil. When a
WO RKEPSHAD is used instead of a disk, the number of dose8€HRMBYS/000975
increased, but it is inconvenient for, tfe patient to replace an empty strip.
Therefore, such devices are often &lsposable with the incorporated dose
forc2 ayatannalattudinigethenteatomicthe erspiibtoctmsp orsthebstripremeddpenttize

mhé?é‘%ﬁ&ﬂ%%@? wgsg%‘ﬁdggﬂﬁéﬁnqglé}% ﬁ@@é@ﬂ%@rf%?mf%@ﬁw&gnd removing

quantltles of owder OI’ ulation. g&% COI’] a relat ve

the EapRAm ISR SRR RIISACTRL D R JS TRl aa dRerts

patient. The container bears multiple doses that are isolated individually
Oth&OJFQ\Wbébesbéﬂ&éﬁ ROwElasbyr vakdpettiedisplatementndationpalages are

go’gggéga%”nc '%SmeXé?M@&Qmm%@%mryPreagfﬁo@ efds with

2041763; EP 0424790; DE 4239402 and
0PeEPQG{SP&EfS@}'%Péi%{k}féeéﬁﬂﬁaksﬁsheé’ed’e%%ﬁ%%&r%@%é%%@eﬁﬁd
relaVONARIAHR 2B)icnchrctat fialprfenstiomsr(pdgntWe SRIQE) AxE)ilzl inheiatpn of

capgé‘%w dgm@%&%“@&\é%@ b fllad-sihJPexpdriiam dhe FRpFRMNeE SNRMOMLA

o ?se evices 35hasve me S%\%? plungers with a local or circumferential
eePLIEROLGH FishI AT L& Rl 2008/0957211PCT/EP2008/000975 - 13
- volume of powder from the container to a delivery chamber or an air

Soxﬁ@BQ&U@I&%SQ@@%aW@@W@ﬁQﬁ&RM|V\££D392é(i549@8);anrbe
tran errgrcl{)( g t%%(%%%%éem% AR Efordd S i dm R Gk g&ésas

esc lowing patent applications: WO 9 703,
desee?sé%@@&?d%éﬁo@}%&%u@ ﬁ%ﬁ%ﬁﬁﬁﬁléﬂﬂ%@%@rﬁﬁﬁ?& ¥8ne of
capheertiajobecnibatrtsidrenbuitigho selineheits tikegicesndritdop oestedissharataifod.

wdRisexhikiagposkandsstabls tompniensstipse besaupfillinasithndase

measu S or caV|t|eS| mostly under t emfuenc ofthe for e of
gy heusa {y

toggingriwt SURL SN 18¥R &R0 LRSI UL ae?gp?ﬁleoaose

diskrmeaswristgpaccuracy 10and reprodu0|bll|ty can be guaranteed by the
manufacturer. Multi dose inhalers on the other hand, can contain a much

Bhséeg pn a elszm ?g&,ﬁ Qt%ééarr n'é\AfE&%Fg %Fbé?& WS‘F% HL&@QHMQ&% 9559@]@

0se IS genera ecause Ins |rator alrstream in multi-dose
mha@wé&%f&%@ﬁ@ﬁf&&?@%b& oratmg he cover as well as the blister

foil, or by peeling off the cover foil. When a blister strip is used instead of a disk, the
number of doses can be increased, but it is inconvenient for the patient to replace an
empty strip. Therefore, such devices are often disposable with the incorporated dose
system, including the technique used to transport the strip and open the blister pockets.

Multi-dose inhalers do not contain pre-measured quantities of the powder formulation.
They consist of a relatively large container and a dose measuring principle that has to be
operated by the patient. The container bears multiple doses that are isolated individually
from the bulk of powder by volumetric displacement. Various dose measuring principles
exist, including rotatable membranes (e. g. EP0069715) or disks (e. g. GB 2041763, EP
0424790; DE 4239402 and EP 0874533), rotatable cylinders (e. g. EP 0166294; GB
2165159 and WO 92/09322) and rotatable frustums (e. g. WO 92/00771), all having
cavities which have to be filled with powder from the container. Other multi dose devices

have measuring plungers with a local or circumferential recess to displace a certain
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15measuring cavity, and because the massive and rigid dose measuring
systems of multi dose inhalers can not be agitated by this inspiratory air
stream, the powder mass is simply entrained from the cavity and little
WSS eration is obtained during discharge. ConsequBntiFPeeisAr4tes
disintegration means are necessarysHowever in practice, they 20are not
always part of the inhaler design. Because of the high number of doses in
volumellbf pivsedievicts; povaiesrddhasipieystotheimangilponfubéar EP

osoS‘@WW@ @@%&h@%&%@m@m Wmmgtéﬁge@mdéﬁlég%aww}izer
SDIED % # ?%m SRS (C;\S%g)l W'thowca%ﬁﬁgt%the
0

resi 86se e deV|ce ome mlj aler have disposable
97/@@@%6&‘@@%’9@%8@@&%? WP Ed After the prescribed number of
25doses has been taken (e. g. WO 97/000703). For such semi-permanent

Re%ﬂ“b%@@o@ﬁ@ﬁu\f\{% idisRosaRleleg &9@@1‘@%? ’nm% HRde 'f%@ﬂéémes

prevent drug accumulation are el%go edicaments fo

The TR AT R B STy BB I ShET B b e g
the 80sptneaswiparticle sizaigesibalastbrumter the ibfoateetidpstiandoiaiadily
Forleﬂe%éd erﬁjférabaé A B@mcé&ﬁnhau@gnaa@&@ goue 2 Heale geneiatyy

and S SURERIAT Gl B SEat e HERER N IRLIANEY In I ARURIBIIESS e

e guarante IB
sSize a?rltlcles o) thé active ing red|ent as produced ma‘}/

Oth%fi@%oﬁ?éb?%‘?‘ﬁcﬁﬁé'ﬁh@f%eﬁfé@?&eé@f S%?ﬁc%ﬁ@éﬁdheﬂi@%ﬁ

haridaeiion prayeledsepas ajedkally yvair classification or sieving. Preferably,

the particles will 35be crystalline. WO 2008/095720PCT/EP2008/000975

- 14 - Apart from appllcatlons throu owder inhalers the

e OS ORTU8 EAToR B S5 BB R EP MEAbTEesR U fsee
meapeig ety propditaat s iEsuIshynrednisididose oxRaiEno mgiess vi‘anuﬁi
dos¥highiselulio Rt et egicAlpratsiy is epsan) eRS SaNIBerhaY Ryatply

en’trﬁlne(%irfrof':‘lh(ipfs,>r Pt J Gns |tﬂgtd% gg‘;'g %Prre'rglporlﬂg |§D%§}@8 |8§ri';1%55’1§§h §b‘&h

Consequently, separate disintegration means are necessary. However in practice, they
are not always part of the inhaler design. Because of the high number of doses in multi-
dose devices, powder adhesion onto the inner walls of the air conduits and the de-
agglomeration means must be minimized and/or regular cleaning of these parts must be
possible, without affecting the residual doses in the device. Some multi dose inhalers
have disposable drug containers that can be reptaced after the prescribed number of
doses has been taken (e. g. WO 97/000703). For such semi-permanent multi dose
inhalers with disposable drug containers, the requirements to prevent drug accumulation

are even more strict.

Medicaments for administration by inhalation desirably have a controlied particle size. The
optimum particle size for inhalation into the bronchial system is usually 1-10, preferably
2-51. Particles having a size above 20 are generally too large when inhaled to reach the
small airways. To achieve these patrticle sizes, the particles of the active ingredient as
produced may be size reduced by conventional means eg by micronisation. The desired
fraction may be separated out by air classification or sieving. Preferably, the particles will

be crystalline.
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are described, for example, in WO 91/14468 and WO 97/12687. Achieving
high dose reproducibility with micronised powders is difficult because of
their poor flowability and extreme agglomeration tendency. To improve the
WEHEIRSY26f dry 10powder compositions, the particles sh@TH R GE975
while in the inhaler, but small when discharged into the respiratory tract.
Thus, an excipient such as lactose or glucose is generally employed. The
particle size of the excipient will usually be much greater than the inhaled

Apén?r@\ﬁaamﬁf&tawm'ﬂwmﬁ-'%ﬂr%%waéfﬁﬂﬂgﬁ@rs%%%ﬁ%&@@%@ IREIARe tan

ty ICa resent as milled lactose, prefera stalline a
o SO R 205 PR RSP ELALASES 6 T GER PR
callpe dibetisereo \Gamibier sdittiehsvithpharmiven! egiprivialiiive mbrtaimeyadrede

spréyaBIGHaE m&%mu brcoalRCNIham IR HARIBYHESIAL ES GotPatomisers
arefau?%ﬁ%arb% ) rqera 3{3[{ &%3 \é\/ @%]é%g Canlsters will be fitted
cal delivery

nto an aCtua or ad or buc ach dosage unit contains
suitably from 1 g to 100 g, and preferably from 5 g to 50 g of a 2-agonist
Actaedogdify tnsbedpreentioiityliith coimpaséiomsvdéti & idiffenti e aause of their
pooqrﬁawaa#ay%@em%@%ﬁ%'ﬁéﬁé@wwoamm% m@é\ﬁ&r &P dry
other thera eutic a%gjjents wh | re knownwg th& l& ? %Stre tment
POVITSGBIRRD WﬁsB} gpdt “éﬁ% ﬁEﬁéir%ﬁ 11318 " tedetersiRnE 89’/%?”
dlsdmmweitgﬁ:@svh@tqmmmm@aeh exsivienfieh #s leeiosreer Wusehtdve a
gerlbRIBRANPIsyeeThuwhridi@Ires6! tamxvitibrineiInaltislyae aﬁmfeg thgdomte
the QL LH'”'S A0 %h%%%%rg&gﬁ*[ﬁ% iR %deﬁégp gb!é'&sse it will
iorder of disease being treate e active Iingredient

typisaihiprersRNfidhnilee 1@% RSEsPAERIpO Y ATE! é\‘i??@@%ﬁ.lﬁftﬂ?@ gegipayrate.
Pregetiniad Beafesbdlypduitiactvellipgnedignte éifeddckn rasteeedfittadevith dviaieea

espLRET R RRERIR D6 PSR ArEMa V¥R GG PR GiH & BRARA ARG P e
g. a fluorocarbon polymer as described in W096/32150. Canisters will be fitted into an
actuator adapted for buccal delivery.

Each dosage unit contains suitably from 1 pg to 100 pg, and preferably from 5 pg to 50 ug

of a B2-agonist according to the invention.

The compositions of the invention can optionally comprise a therapeutically effective
amount of one or more other therapeutic agents which are known to be useful in the
treatment of respiratory disorders, such as PDE4 inhibitors, corticosteroids and/or
anticholinergics.

The amount of each active which is required to achieve a therapeutic effect will, of course,
vary with the particular active, the route of administration, the subject under treatment,
and the particular disorder or disease being treated.

The active ingredients may be administered from 1 to 6 times a day, sufficient to exhibit
the desired activity. Preferably, the active ingredients are administered once or twice a
day, most preferably once a day.
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-15 - Ex_amples of suitable PDE4 inhibitors that can be combined with
p2-agonists are denbufylline, rolipram, cipamfylline, arofylline, filaminast,

piclamilast, mesopram, drotaverine hydrochloride, lirimilast, roflumilast.
weitostiiasloglemilast, apremilast, 642- PCT/EP2008/000975

(3,4-diethoxyphenyl)thiazol-4-yl]pyq'gipe-2-carboxylic acid (tetomilast).
(R)-(+)-4-[2-(3- 5Cyclopentyloxy-4-methoxyphenyl)-2-Phenylethyl]pyridine,
ExahiBsooRigider® Fhpyrichimylgra that can be combined with B2-agonists are

quor ben yI - X ‘
R e e
drofquegns:. DXEFH@PI?QFWFB“H%) el ARG i %‘Sg%ﬁﬁoiﬁrﬁ”éé‘s
(3, HERMg tgrgthiazd-B hinylidng. 8;Zarboxylic acid (tetomilast), (R)-(+)-4-[2-(3-
Cy&‘SH@WGQgQNHQ RERyprsdvhiblofihe Raadinzrpia-RIR) visine-drearyne
(1 (iﬁ(ﬁvgéﬁgﬂtgf&yfoﬁy n(%%‘/geyr}zz ﬁ( %a%e}%mg}engﬁg K88‘|1$2359 p%/I(ZBH Puri
Fluw@nﬁy@y@dﬁﬁdmg\y! -2- (tnﬂuoromethyl)ademne N- (3 5—chhioro-4 pyridinyl)-8-
mqu@@tMW&rw@Mmmmmhypﬂaﬁ%kmlemmh;ﬁ(ﬁ methoxyethypp

Gl sy
(Cyeiopgamiea(3: y’ﬁmmo )-8-isopropyl-3H-purine hydrochloride,

esjmummmtmwphedm)«vmﬁwanammdensNﬂ)ﬂe(ﬁzee(mm@gbmﬂdz@é@ﬁ
one,z%@#BB:Méﬁéxﬁ@@%é’iﬁ@c@a@ﬁm;&ﬁ%@@med in the PCT patent

pplicat
R S WS e e

difcontioettenmtisrandyglelmeorticdi RNAA 128 Hye Resnlih 880k RGbidEs
Abé\@s@'ﬁ@ﬂtﬁﬁh‘@@Sltm@uhséeﬁﬂdﬁ%ﬂ@mnsatdmwmwm@m@mwm@m
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ocortisone, triamcinolone acetonide,
fluocinolone acetonide, fluocinonide, clocortolone pivalate,

¥|prednisRlepriseRoRRten dgNatteHiasae Nakmiteatembpratiaite2-
agﬁgdéogro”'s%.sace lreélrg spihale.allamelasons dnippionale.

sone me olone sufe tanate, mometasone furoate,

cipgetfrivesaflorert m@%nﬂgeﬂan@afanvmst@%}ﬁfﬁs%ﬂm"&i.%&@methasone
digpspRienateyResridneatiadepradonecptopienttecifiotivasoretopidspionate,

flu Hﬂgﬁiﬁgn&ofwﬂatﬁremg%aﬁgtlﬂf@%@H@&f‘on@ﬁﬁﬁqﬁﬁ giahanatasone

etamethasone buty ratergﬁ |onate fI nlsollde e ni

plBieRR RERSATE SUTIRT R RSO T DI R S el Riasane
d|pl&pmlaleaﬁmlmmaﬁemamtfe/|meﬂ@m@m§§mtéﬁﬁ‘6pfﬁ?faﬁ§am%6ﬁ%one
AnfSEIaLe, RUdrasnstisanmaandunsudenis e e peaiamnatspRRRA106541,

degpo%% e%tr%ggrgapey %%%gégﬁg B?OB{%%%ticasone furoate, halobetasol propionate,
loteprednol etabonate, betamethasone butyrate propionate, flunisolide, prednisone,
dexamethasone sodium phosphate, triamcinolone, betamethasone 17-valerate,
betamethasone, betamethasone dipropionate, hydrocortisone acetate, hydrocortisone
sodium succinate, prednisolone sodium phosphate and hydrocortisone probutate.

Examples of suitable M3 antagonists (anticholinergics) that can be combined with p2-
agonists are tiotropium salts, oxitropium salts, flutropium salts, ipratropium salts,
glycopyrronium salts, trospium salts, revatropate, espatropate, 3-[2-Hydroxy-2,2-bis(2-
thienyl)acetoxy]-1-(3—phenoxypropyl)-1-azoniabicyclo[z‘?_.2]octane salts (in particular
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Examples of suitable M3 antagonists (anticholinergics) that can be
combined with 2- agonists are tiotropium salts, oxitropium salts, flutropium

salts, ipratropium salts, glycopyrronium salts, trospium salts, revatropate,
wespstepate, 342-Hydroxy-2,2-bis(2- PCT/EP2008/000975

3_5thienyl)acetoxy]-1-(3-phenoxyp_r yl)-1-azoniabicyclo[2.2,2]octane salts
(in particular WO 2008/095720PCT/EP20081000975 - 16 - aclidinium
acliGialten sanserpsaferatlyaaylisiniumor toonitie), 1-(2-Phenylethyl)-3-(9H-xanthen-g-

ylcaﬁ) Q?)’W'S{BXIMCQ%H Q'E]Ia@lrér% salts, 2-0x0-1 2 3,4-tetrahydroquinazoline-3-

bonyloxy)-1-azonia 2]o
cartp 6 A S ARETARYN g«%@akﬂﬁa% e s (A0 36
Beremidwamemyl)&a@zedbmw}dfm@fm]@c‘t phoheatepaRO(BANRESEORR. Pl 1-
(6-GRENIRIeaZREiny Y plrexa by At dremyolo R (RyyoraRamAR DRRIroxy-2-
heé(gsftamg% fllé%% 5I)r‘ne({r?y‘ﬁ ‘ﬂé’ ﬁ?:ﬁ 5 h !rosge 1[:1% [3(§|fluoro 1(R)-cyclop
me@MmmlwygggMylb%@hﬂgm | )2(R -Cyclopentyl-2-hydroxy- N—
[1- (Z(Bét@yelapmma)-z-hwértm)wm[ﬂma(meetamlde (J-104129), 1-[4-(2-
AmiB nﬁ ofiekd: Qtﬁj)ﬂ'l §ﬂw&9&s&m@m§%@ Raxy-2-phenylethan-1-
A oo G
y|mammmmuammmmhmnam:quﬂmwmlsmfmﬁmw@m@mn@mwﬁenw&%m2
rég’ﬁ%@ [?Ja é@%‘-@ IBaRyHceRIAskH-(3-azabicyclo[3.1.0]hex-3-yl)-2-butynyl

este

NPi rl (R)-

?@'a IIe yI|ciég‘1%t)t‘t’§/l‘nkga'pE r}ﬁ% i egcéﬁﬁ%g% ? roF5|onam|de
dnpbeasrme@wns)g Qm?iw@lﬁﬁé&%%‘ﬁ?@fﬂﬂgﬁ 3. bﬁé%fr)b&?él?@%ﬁ?&‘s 7-(2.2-
dipAet¥tproalioyelaf37iofihexanyil)-axbotpnyniestec(B Rtz 364063 salts, 7-
hyc}# %?ﬂ&%%g’r?e fg‘g%@%@n%ﬁa@m@shy@l@x r%r?ane 9-methyl-8H-fluorene-
g- cgéggwrl?c/(%ccg gé(ter salts, gipgft tl%:n% o%zc(lgngng%r(\) p Iarfrlcrx ? [hen' racéma@eln? éaz'rn €
endriBdipbentiprafisteynmer? 919 miriees jiereixard-epinmaltyiéy de[fra pigrelr

héﬂr{é%@ %ﬁ@u&:ﬂpatxble acid addmon salts. Among the salts chlorides, bromides,

drox 9 trime oxa 9- tricyclo[3.3.1.0*2,4*]nonane
R e

8-83f Qﬁlc acid ester salts, all of them optionally
|n.the form of their racemates, their enantiomers, their diastereomers and
Pafibdbng pikrerenf paachapsiaitallyontbettoracairtirgrto the invention comprise a

saﬁhﬁ' g%g'ggg%a&'x 2 O&aﬂ@a@gmsg@mem&oema.gopeea@@im

omides, 20iodides and methanesulphonates are preferred.
el s P R TR
cxdlﬂveﬂﬂe,rbodeapnwe d g oihopnnlendi afhdicesherdpeatiodinfrapfatticrits.
Heh%pgﬁt@rsr;p%a@qmaad@tnemegﬂ;e@m%@&%mmwm
group consi son cat CIC e
R I e
bromide), 1-(2- Pheny!ethyl) 3 (9H-xanthen-9- yicarbonyioxy) -1- azomabtcyclo[z 2.2]Joctane
salts, rolipram, roflumilast, cilomilast and the compounds claimed in the PCT patent
applications number WO03/097613, W02004/058729, WO 2005/049581, WO

2005/123693 and WO 2005/123692

Thus, in one aspect of the invention, the composition comprises a salt of formula (1) and a

corticosteroid. Particularly preferred corticosteroids are those selected from the group
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glycopyrronium salts,

3-[2-I_—|ydroxy-2,2-bis(2-thienyflacetoxy]—l-(3-Phenoxypropyl)-l-

azoniabicyclo[2.2.2]octane salts (in particular aclidinium salts, preferably
waclieifhgrmobromide), PCT/EP2008/000975

1-(2-Phenylethyl)-3-(9H-xanthen- 9-,}/}carbonyloxy) 1-azoniabicyclo[2.2.210
ctane salts, rolipram, roflumilast, cilomilast and the compounds claimed in
contigiidCdt patenitasbap plicadieninlastiveic\MOGRAITE] S WH2B004/0587TR9 and

AutiyQ, 70 &? Qé}%&}@l WO 2005/123693 and WO 2005/123692 Thus, in one
aspect of the invention, the composition comprises a salt of formula (1)

and a corticosteroid. Particularly preferred corticosteroids are those
In svelbetedfeohvtiteegnaention e 00BBILPREPTATEF 206800 dors:laih and an

ant?Q&ﬂfwﬁeﬁomﬁw;f@f@ﬂ@ Siclpsomicsc Bydesanidmdivticaenatfom
uroate an uticason on Oft
e e o T R Pl S r%ﬂ?%‘?f* A rﬁ?&%ﬁ%&"ﬁég‘ﬁ‘”

thiepyMieain- b@f@h@&%ﬁﬂﬂ}rﬁ&{ﬁﬁ'%@’rﬂg %u%zt}‘PB?é‘%eleﬁgﬁl frotfithe '
Phéipetpyonsisiingntidictrgpirmvsatts) ghazopiskinidnisal$ctane  salts.  The
co th%#%gﬁ@?yf%f?'%@nhpnse a cortlcolstermd selected from the group consisting of
mo E%Tg furog/t]e glcl sc?nrl]c?é( y%roye%gnjl.dg Z%n %glgélgelo%rozﬁgocgﬁg efﬁ?‘légsone
proPheatglethyl)-3-(9H-xanthen-9-ylcarbonyloxy)-1-azoniabicyclo[2.2.2]octane
salts.The composition may further comprise a corticosteroid selected from

ingt u‘@%&%‘? Cﬁ%”rj)'g%m #QH@QR“%@%%%JHE%&&&%@Q%'QEM *av%%gqu and

Icasone e an utlcasone ropionate. In a still other asp ect
a RRRMimIPiIteE CATisHSEe PESRHSA é)e%*gan“aﬁ%%matmsgnaeéeﬁﬁwm the
gronhiaiskastifpdstiesligyn prefemiab POIEA i did dhe acetivosdssehivrtifriomPCT

patdhf Jaﬁp%%HQnEOHé«'ﬁH&g Wd@é@% 3 Oﬂ\v@@tb@aﬁo%%@"aﬁ@%ébmesm WO
compounds claimed in_the P%%éjv\ﬁgnta lications num

204684957613, We208HB48 RRIEATEE W S0t 58T S50
coNeGE2005/4518602 . fidre trengrositicpnsistipdupfheptsiastie RestRcsiigrside.
budEdssiad frarhtReoreeate Slitg-ebreamaiasatee umaitocitlasonisleof the
mHiesonige[UeasaRE JUIGRIR AN EAREARBFORIR A ULHRASE 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)—B-(QH»xanthen-g-ylcarbonyloxy)-1—azoniabicyclo[2.2.2]

octane salts.

in a particularly preferred embodiment of the present invention, the composition
comprises a salt of formula (1) and a therapeutically effective amount of a 3-[2-Hydroxy-
2,2-bis(2-thienyl)acetoxy]-‘l—(3-phenoxypropy|)-1-azoniabicyclo[z.2A2]ootane salts.
Optionally, the composition further comprises a corticosteroid and/or a PDE4 inhibidor.

In another particularly preferred embodiment of the present invention, the composition
comprises a salt of formula (1) and a therapeutically effective amount of mometasone
furoate. Optionally, the composifion further comprises an anticholinergic and/or a PDE4
inhibidor.
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a0 invgntion and to the PDE4 inhibitor, the composition may further
comprise an anticholinergic agent selected from the group consisting of
tiotropium salts, glycopirronium salts,

| W28 xy-2,2-bis(2-thienyl)acetoxy1-1-(3-phenoxyprop§1{E24883bic

yclo[2.2.2] octane salts and

1
1-(2-Phenylethyl)-3-(9H-xanthen- 9- ylcarbonyloxy) 1-azoniabicyclo[2.2. 2)
In yetctaotbesaltsh RBnterd gidricoleniiqw.dhercen eapiberirp@ptietsisalintioentia ()

a cdANESIAG tHR SABRIFIEQR: GeemEres ek ahinasla (1) and a
therapeutically effective amount of a

342-Hydroxy2,2-bis(2-thienypacetoxyl-1-(3-phenoxypropyl)-1-azoniabicycl
Thegaits afissmie Gaard HpREMRIRAteRS COMPEYHIIPRAREPTYRTHIL LA
trez0QEIC0StespichdnddiyeadeR) kv dntiibico us8 0 bramdtbriiaticg tapsiatd ysprafested]

to hgvébao éﬁ@%ﬁ)&#@@ﬁ&%{aw}wgkm e EOBRARIHRbRAEIRAIS &P BrRURE,
ormula () and a therapeutically eff(&g} c&ﬁ_{ﬁr%amount of mometasone furoate.

or %%Qﬁ?"ﬂ?@vgdm%%'ﬁ&hqmﬂ%er ses an anticholinergic and/or a
PDE4 inhibidor. WO 201)8/095720PCT/EP2008/000975 - 18 - In yet

Th%}?%?& | L Qufetggtﬂm%é'@ﬂr?m@aﬁ@ﬁnp@&ﬁ@ﬂ%@gﬁﬁfﬂﬁ@ﬁt@“ of
mula costeroid, a icholinergic_ a t and E4
InveRKaBian %agigoéﬁ g BorhuﬁaH( ?}1 |nat|8?1ls o?theg?lnventlon
antigiejinseginsenan tm@mf@aﬁw@ﬁp@wr@émrﬁw@fﬂ%@&%&?qﬁﬁ%mﬂ@’a@@fb‘rf
in diferaehestipbngong enth ik e xperiedde Mvelarseneficatefféett forseyaeniiie
a drp;mq ?o@ﬁ&'ﬁﬁeoéa?ﬂéod?'g gg%p&t‘}lp&tgmphysema or Chronic Obstructive

monary Disease (COPD). The active compounds and the salts in the
com_blnatlon i.e. the 2 -agonist of the 10invention and the PDE4 inhibitors,
It iscortieastateitth airaf| acibeoatieoisl wewid ke adniolttiedrefitkerpaydtime, or very
cloégm{m%e/&ﬁgﬁgg@émﬁ% H1avwaHee R BNAGRULKSN FOIMPeRItMTY @htNthe other

| t t tended f
) AR SRR e 0k B 2 T e

anctretethgldshongmdally aeithas aldbnspme timems 2aRRhibRMTuRWRY SRt
ocdinBd Ur epsisiese FdisnssipieEastively aoneae tirefaatiyesicot itk zettaken

wou%tge tnkom nd éhﬁ}g %e e‘%M@t%éFégﬁfgyteggt AN RIPEBRAERDLy all

one or two a ves cou taken twice dai
actives would be administered as an admixture.

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 dry
powder 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.

Additional suitable carriers for formulations of the active salts of the present invention can
be found in Remington: The Science and Practice of Pharmacy, 20th Edition, Lippincott
Williams & Wilkins, Philadelphia, Pa., 2000. The following non-limiting examples illustrate
representative pharmaceutical compositions of the invention.
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and the other (s) once daily, either at the same time as one of the
twice-a-day dosing occurred, or separately. Preferably at least two, and
more preferably all, of the actives 20would be taken together at the same
WERISS/I%88rably, at least two, and more preferably all act®V/eSWallEHBe7>
administered as an admixture. The gctive substance compositions
according to the invention are preferably administered in the form of
Thetovapasitionisefosriodrataisoescetnedired of/ ithativg laglplobishatissasspecially
congr%n §@&“é@eistﬂh%'%%ma¥i@aﬁu@?w5h%mm &Eé@@é@ﬁlamﬁmgral or
al application is possible. Here, th e a I|c é n of inhaled smorgg
ek oy I e A A e R
the olzstroativdHenagalitieslyetfestior amwr@aﬁmehammﬁm CA@ﬁRﬁﬁm as
dessHilable, gatriers for formulations of the active salts of the present invention
can 30be found in Remington: The Science and Practice of Pharmacy,
20th Edition, Lippincott Williams & Wilkins, Philadelphia, Pa., 2000. The
In mmﬁg\ﬁmﬂmﬁfgremel@glma@,@fa@*@ﬁﬁe%mﬁ?ﬂ)e%mm&?éuuca|
adreiaRpasittonseah Hneniay arttiorapaMOaR) 6800/ 20N OTHER RHORIBPOE MR of a
conﬁ;goundhcﬁ 1ovRRLH J;HHQ@B%BQWB&%&%&%@%MH@%'Bgn%wmenary

|ISease or Condltlon SUCh as ast ma Or IC ObstrUCt ve p
heARRAGPRT I TS A SOEESR B P A ERL Bt o B it

method comprising administering to the mammal, a therapeutically
effective amo ntof.a Q ceut cal Q ition as 5described above. In

ForpuAtonr TR e%ﬁgal% rezﬁ e AP r%opr]ltgor disease or condition
comprises administering to the mammal, a therapeutically effective
amount of a napadisylate salt of a compound of formula (1) and a

ingfaaiapeutically effective amount phaisusr more other 10therapeutic
agents, such as a corticosteroid,jan antichalinergic agent, or a PDE4

59008 diftuoro-2- 0,2 mg
phenylethoxy)hexyllamino}-1(R)-
hydroxyethyl)-8-hydroxyquinolin-2(1H)-
one, napadisylate (micronized)

Lactose 25 mg

Formulation Example 2 (Formulation for inhalation with a DPI)

Ingredient Amount

5-(2-{[6-(2,2-difluoro-2- 15 mg
phenylethoxy)hexyllamino}-1(R)-
hydroxy-ethyl)-8-hydroxyquinolin-
2(1H)-one, napadisylate (micronized)

Lactose 3000 mg




Formulation Example 1 (Gelatin cartridge for inhalation) Ingredient

Amount 5-(2-{[6-(2,2-difluoro-2-

phenylethoxy)hexyllamino}-1(R)-

hydroxyethyl)-8-hydroxyquinolin-2(1H)- one, napadisylate (micronized) 0,2
wensaetee 25 mg 15Formulation Example 2 (Formulatidis TOFHHEIABOA
with a DPI) Ingredient Amount 5-(2-2{é6-(2,2-difluoro-2-
phenylethoxy)hexy8amino}-1(R)- “
ForiyicitxyEathyb)eB3h(7droxyaisim tlim@(dlatioromé) a&fadisylate (micronized) 15
mg Lactose 3000 mg WO 2008/095720PCT/EP2008/0110975 - 20 -

Ingredient

Amount

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

15 mg

3(R)-[2-Hydroxy-2,2-bis(2-
thienyl)acetoxyl-1-(3-phenoxypropyl)-1-
azoniabicyclo[2.2.2]octane bromide

100 mg

Lactose

3000 mg

Formulation Example 4 (Formulation for inhalation with a DP1)

Ingredient Amount
5-(2-{[6-(2,2-difluoro-2- 15 mg
phenylethoxy)hexyllamino}-1(R)-
hydroxy-ethyl)-8-hydroxyquinolin-

2(1H)-one, napadisylate (micronized)
Mometasone furoate 400 mg
Lactose 3000 mg

Formulation Example 5 (Formulation for inhalation with a DP!)

tngredient

Amount

5-(2-{|6-(2,2-difluoro-2-
phenylethoxy)hexyllamino}-1(R)-

15 mg




Formulation Example 3 (Formulation for inhalation with a DPI) Ingredient

Amount 5-(2-([6-(2,2-difluoro-2-

phenylethoxy)hexyllamino}-1(R)-

hydroxy-ethyl)-8-hydroxyquinalin2(11-0-one, napadisylate (micronized) 15
Wy B(Rj{29Hydroxy-22-bis(2- thienyhacetoxy1-1-(3-phend¥yFSpp$jeam7s

azoniabicyclo[2.2.2]octane bromi

ide, 100 mg Lactose 3000 mg

Formulation Example 4 (Formulatioh for inhalation with a DPI) Ingredient

hy dFORPERY R4 Zyilfeoks atiflbiimoro-2- phenylethoxy)hexyllamino}-1(R)-

2( gg‘%x eth géétlé' g‘rgr)%% olin- 2(1 Ff)-one, napadisylate (micronized)
son uroate 00img

3(R)-[2-Hydroxy-2,2-bis(2- 100 mg

thienyl)acetoxy}-1-(3-phenoxypropyl)-1-

azoniabicyclo[2.2.2]octane bromide

Mometasone furoate 400 mg

Lactose 3000 mg

Formulation Example 6 (Formulation for a MDI)

Ingredient Amount

5-(2-{[6-(2,2-difluoro-2- 10¢g

phenylethoxy)hexyl]lamino}-1(R)-
hydroxy-ethy!)-8-hydroxyquinolin-
2(1H)-one, napadisylate (micronized)

1,1,1,2,3,3,3-heptafluoro-n-propane

g.s. to 200 mi
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15

Lactose 3000 mg Formulation Example 5 (Formulation for inhalation with

a DPI) Ingredient Amount 5-(2-([6-(2,2-difluoro-2-
phenylethoxy)hexyliamino)-1(R)- 15 mg WO
wa008/085220PCT/EP2008/000975 - 21 -

PCT/EP2008/000975

hydroxy-ethyl)-8-hydroxyguinolin2(11-0-one, napadisylate (micronized)
3(R)[2-Hydroxy-2,2-bis(2- thienyl)aéétoxy]-1-(3-phenoxypropy1)-1-

azoniabicyclo[2.2.210octane bromcig-(/e\l%noso mg Mometasone furoate 400 mg

Lactose

MCSLLP

1. A crystalline mononapadisylate and/or heminapadisylate salt of 5-(2-{[6-(2,2-diflucro-2-
phenylethoxy)hexyllamino}-1-hydroxyethyl)-8-hydroxyquinolin-2(1H)-one and

pharmaceutically acceptable solvates thereof.

2. A salt according to claim 1, which has the formula (l):

on |
N
\/\/\/\O/>(©

HN

(0

wherein n has avalue of 1 or 2

and pharmaceutically acceptable solvates thereof.

3. A salt according to claim 2 wherein n has a value of 2.

4. A salt according to claim 1 selected from the group consisting of:

OH

SOH

(R,S) 5-(2-{[6-(2,2-difluoro-2-phenylethoxy)hexyllamino}-1-hydroxy-ethyl)-8-

hydroxyquinolin-2(1H)-one, napadisylate

5-(2-{[6-(2,2-difluoro-2-phenylethoxy)hexyljamino}-1(R)-hydroxy-ethyl)-8-

hydroxyquinolin-2(1H)-one, napadisylate

(R,S) 5-(2-{[6-(2,2-difluoro-2-phenylethoxy)hexyljamino}-1-hydroxy-ethyl)-8-

hydroxyquinolin-2(1H)-one, heminapadisylate, and

5-(2-{[6-(2,2-difluoro-2-phenylethoxy)hexyl]amino}-1(R)-hydroxy-ethyl)-8-

hydroxyquinolin-2(1H)-one, heminapadisylate

and pharmaceutically acceptable soivates thereof.

5. A salt according to claim 4 selected from the group consisting of




3000 mg Formulation Example 6 (Formulation for a MDI) Ingredient

Amount 5-(2-([6-(2,2-difluoro-2- phenylethoxy)hexyllamino}-1(R)- MCSLLP
hydroxy-ethyl)-8-hydroxyquinolin2(11-0-one, napadisylate (micronized) 10

g 1,1,1,2,3,3,3-heptafluoro-n-proPane q.s. to 200 ml WO
2008/095720PCDEP2008/000975 - 2223CLAIMS 1. A crystalline
mononé%)adisylate and/or heminapadisylate salt of 5-(24[6-(2,2-difluoro-2-

phenyltah RS fariHH 1A e BRPERRBITHBY TR ST I YoRENE-8-
and Sphamaceiimaly @ctepiatersviapsesieecof. 2. A salt according

0 clai ohh _ -

and pro e e P e el B U e
to claifYarRRErPINHEd A vase srpnappdisylate

and pharmaceutically acceptable solvates thereof.

6. A salt according to claim 5 which is 5-(2-{[6-(2,2-difluoro-2-
phenylethoxy)hexyl]Jamino}-1(R)-hydroxy-ethyl)-8-hydroxyquinolin-2(1H)-one,

heminapadisylate or pharmaceutically acceptable solvate thereof.

7. A pharmaceutical composition comprising a therapeutically effective amount of a salt

according to any one of claims 1 to 6 and a pharmaceutically acceptable carrier.

8. The pharmaceutical composition according to claim 7, wherein the composition is

formulated for administration by inhalation.

9. The pharmaceutical composition of claim 7 or 8, wherein the composition further

comprises a therapeutically effective amount of one or more other therapeutic agent.

10. The pharmaceutical composition of claim 9 wherein the other therapeutic agent is a

corticosteroid, an anticholinergic agent, and/or a PDE4 inhibitor.

11. The pharmaceutical composition of claim 10 wherein the other therapeutic agent is
a corticosteroid selected from the group consisting of prednisolone,
methylprednisolone, dexamethasone, dexamethasone cipecilate, naflocort, deflazacort,
halopredone acetate, 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, butixocort propionate, RPR-106541, deprodone propionate,
fluticasone propionate, fluticasone furoate, halobetasol propionate, loteprednol
etabonate, betamethasone butyrate propionate, flunisolide, prednisone,

dexamethasone sodium phosphate, triamcinolone, betamethasone 17-valerate,




4. A salt according to claim 1 selected from the group consisting of: (RS)
5-(2-U6-(2,2-difluoro-2-phenylethoxy)hexyliamino)-1-hydroxy-ethyl)-8- .
hydroxyquinolin-2(1H)-one, napadisylate MCSLLP
205-(2-{16-(2,2-difluoro-2-phenylethoxy)hexyllamino)-1(R)-hydroxy-ethyl)-

8- hydroxyquinolin-20 /tone, napadisyldte (R, S)

5-(2-(16-(2,2-difluoro-2- phenylethoxy)hexyllamlnol -I-hydroxy-ethyl)-8-
W@F@%frﬁ’lﬁﬁﬁﬂlrp?tﬂpﬁ rﬁmwgey@ygrmlsone acetate, hydrocortisone

So @+ 6u(@iRatif| wosdrRsploes\dethoxyhesphisain) HRddoytsony-pibtyl} e
25hydroxyquinolin-2(1H)-one, heminapadisylate and pharmaceutically
acceptable solvates thereof. 5. A salt according to claim 4 selected

e ehroiRredtiabaag eesitiog of olginR Ogyherein the other therapeutic agent is
5»1(an{[@néar%@iﬂtaym’zs@t&mdetbﬁxw@gw&ﬁ%métﬂq@yﬂf@w@myléaﬁs
Frox um Igtgl_l nqns%ltrs]elmlgta um% | onium salts F] pipm
uor -Z-phenylethox exyTaml%gfof(ﬁsﬂ droxy-et 5§J
W&d@éﬁ%ﬂrzm@ﬁﬁe hetamygrsd e iatitleahaesioxidalhi3-
F?JVE’éQ&ﬁBSf@Qfo[@.-292%'@%%@P@G@-Iﬁlﬁﬁﬁ/@tm@(@ﬁ-xanthen-9-
O-2-. . .
L@%ﬁ*x D RESNRSIoF R AR Bl b Ry R e ahseigagolne-
&@ameuhepead|§pme80np&hafm@cebﬁmlwa&démbml seteatalisdRA-5884), 3-
- B@ﬁ%&%@kﬁ%ﬁ ﬁQWP%EIQB‘u@Qfﬁ‘ﬁ%%&fﬂ%@-@ﬁ&}%éﬂyzeﬁ?ﬁwc 14695),

amount of a salt accord IH%T'[O any one of claims 1

NHAHGABRAIY Reas¥inig ¥')c9é‘?ﬁ6?'”8‘ e Bk rriiRieal Eormpdermamty1-2-
mnowmgotmnmthmmmammmmpm)sctmnmemynrmmedai«;m 11-(4(S)-

f.cl
R et PO BRI e 8 o %‘?&t.c@ﬁ% ‘3"“‘/df°xy-

N MBErREDY ST B RS RoZeTEe ar- 1o TR 1-
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yimethyl]carbamoyl]ethyl]carbamoylmethyl]-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), UCB-101333, Merck’'s OrM3, 7-endo-(2-hydroxy-
2,2-diphenylacetoxy)-9,9-dimethyl-3-oxa-9-azoniatricyclo[3.3.1.0(2,4)]nonane salts, 7-
(2,2-diphenylpropionyloxy)-7,9,9-trimethyl-3-oxa-9-azoniatricyclo[3.3.1.0*2,4*Inonane
salts, 7-hydroxy-7,9,9-trimethyl-3-oxa-9-azoniatricyclo[3.3.1.0*2,4*]nonane 9-methyl-
9H-fluorene-9-carboxylic acid ester salts, all of them optionally in the form of their
racemates, their enantiomers, their diastereomers and mixtures thereof, and optionally

in the form of their pharmacologically-compatible acid addition salts.

13. The pharmaceutical composition of claim 10 wherein the other therapeutic agent is
a PDE4 inhibitor selected from the group consisting of denbufylline, rolipram,
cipamfylline, arofylline, filaminast, piclamilast, mesopram, drotaverine hydrochloride,
lirimilast, roflumilast, cilomilast, oglemilast, apremilast, 6-[2-(3,4-
Diethoxyphenyl)thiazol-4-yl]pyridine-2-carboxylic acid (tetomilast), (R)-(+)-4-[2-(3-
Cyclopentyloxy-4-methoxyphenyl)-2-phenylethyl]lpyridine, N-(3,5-Dichloro-4-pyridinyl)-
2-[1-(4-fluorobenzyl)-5-hydroxy-1H-indol-3-yl]-2-oxoacetamide (GSK-842470), 9-(2-




11. The pharmaceutical composition of claim 10 wherein the other

therapeutic agent is a corticosteroid selected from the group consisting of MCSLLP
prednisolone, methylprednisolone, dexamethasone, dexamethasone v
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7-hydroxy-7,9,94rimethy1-3-oxa-9-azoniatricyclo[3.3.1.0*2,41nonane
9-methyl9H-fluorene-9-carboxylic acid ester salts, all of them optionally in
the form of their racemates, their enantiomers, their diastereomers and
mixtures thereof, and optionally in the form of their
pharmacologically-compatible acid addition salts. 13. The pharmaceutical
composition of claim 10 wherein the other therapeutic agent is a PDE4
inhibitor selected from the group consisting of denbufylline, rolipram,
cipamfylline, arofylline, filaminast, piclamilast, mesopram, drotaverine
hydrochloride, lirimilast, roflumilast, cilomilast, oglemilast, apremilast,
6-[2-(3,4- DiethoxyphenyOthiazol-4-yl]pyridine-2-carboxylic acid
(tetomilast), (R)-(+)-442-(3-
Cyclopentyloxy-4-methoxypheny1)-2-phenylethyllpyridine,
N-(3,5-Dichloro-4-pyridiny1)-
2-[1-(4-fluorobenzy1)-5-hydroxy-1H-indol-3-y1]-2-oxoacetamide
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