NAPADI SYLATE SALT COF
5-(2-([6- (2, 2- DI FLUORO"- PHENYLETHOXY)
WOHENF9ARE NO} - 1- HYDROXYETHYL) - 8- HYDROXYQUI NOL| RERER2008/000975
H) - ONE AS AGONI ST OF THE b2 ADRENERG C RECEPTOR FI ELD
OF THE | NVENTI ON The present invention is directed to
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5- CL@X\{LQAMM diH\*moxYEmIvemlmtm@x)/tmmblmnzmb GNE AS
- hydr oxye roxyquinolin-2(1/-/)-one, its
endYRPN IITHE %%P\éﬁ@@%ﬁ'@r%%@. EPTRR i nvention is

al so dlrected to pharmaceuti cal conpositions

conprising the crystalline salts, nethods of using

t r piratory di seases associated with b2
FIE%@&?HQSEM\?EQE or activity, and processes and
i nternedi ates useful for preparing such salts.
BACKGROUND OF THE | NVENTI ON b2 adrenergi c receptor
el i4r -
The?ﬁ&é’n?h%elﬁkg)?\ 6?%\4?@%@9@@6@" %Wgﬁgptn? 8%5%2%%—31 é%‘atsgyoﬁlggad salts
(nanadtsalait@g opﬁi(%ﬁﬁdﬂﬂ @fluwresaamh@wbtmm)f@wlmieo} Bbydnogyethyl)-8-

hyd%ﬁc@ﬁrgﬁi&aﬂ?ﬁ{ Hﬁ&eﬂétén% |0H1@|j§aalnﬁts'c>f?lgte§qxél‘é8§ Th@\(r?\be;fjﬁgﬁlis also

admnisterin erapeutic agent '
dire¢tat td amarmcewmabmmgositucwsmomesmg mcrystelh(w@rsau methods of using

i . I . h
nerS G803 E) AIBLEES o Eblectith PR DE BBbER Sy ane
prodegswhrmietegmediamssmeﬁn fagoepasing stitfasaltss nei t her

hygr oscopi ¢ nor deliquescent and which has a

relatively high nelting point thereby allow ng the
material to be mcronized w thout significant

BAGKGRALHNE PF JHEBINYENEION crystallinity to prepare the
phar maceuti cal conpositions and fornul ations for use
in such devices.

5-(2-{[6-(2,2-difluoro henyl et ho m nol-1-h
p2 a\?b@?@@&ﬁf& for BORYRIS arS Ay aindSPush AomA T drag P e
reng(a)%ﬁ/ tl?gézt? g@%llétlbgntﬁéd @é%@dovpt?éaﬁlﬁg paRfdriatpbt @3piYsory disorders.

Severatypes gt @r@aa?tcha[} Bgzt'%%meém;Wﬁ%ﬂyvqmﬁq{a} 1-h
aanﬁgté’ﬁmgeﬂhBtdp)euﬁc agents by inhalation including dry powder inhalers (DPI),
metered-dose inhalers (MDI) and nebulizer inhalers. It is highly desirable to have a
crystalline form of the B2 adrenergic receptor agonists that is neither hygroscopic nor
deliquescent and which has a relatively high melting point thereby allowing the material 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-phenylethoxy)hexyllamino}-1-hydroxyethyl)-8-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.



hydr oxyqui nol i n-2(1H) - one has shown adequate
phar macol ogi cal behaviour it has proved difficult to
W@DRioak9s72@ in the formof a salt which is cryseEl/EPI968/000975
not hygroscopi c nor deliquescent and which has a
relatively high nelting poin2-to enable
m croni zation. So far no crystalline salt of
5-(2-{[6-(2, 2-di fl uoro-2- phenyl et hoxy) hexyl ] am no} - 1- h
ydr oxyet hyl 8- hy r oxyqui ne hav
So 14ea7 FRaNE palt of SN HBse et oraoeBale REERN g Ghydroxy-
ethyNeSHy @S xyziufnolif2( RENEhaviiy the elebiestesropsities Abs béer Fepoftkd.
this compound whi ch has acceptabl e | evel s of
hygroscop|C|ty and relatively high nelting points.
SUMVARY OF THE I NVENTION It has now been found that
5  Accordjigiyh alneed -ekists fibr stabfep nor-delinjuessarit salt &frms of this compound which

ras BREGRIE Cl R GlobEA o eptvely bigh PRl o,
nol i n-2(1H) -one can be obtained in a crystalline form
whi ch is neither hygroscopic nor deliquescent and

suM‘MAR'? dRTHE INJENTIDR Y high nmel ting point thereby
|l owing the material to be mcronized w thout

S|gn|f|cant deconposition or loss of crystallinity.
resent invention provid

10 1thasgioshbgsadipugd REE naRPab e s Rl sl B (2dfe-(2.2-diluoro-2-
phe5y|étao£;{)ﬁe>(yﬂa%1 gﬁLW&yEﬂWb@Wd@é)@QKMbhﬁZM'Fbaﬂ%%h bk obtained

dr oxyet uinolin
in 2 GRAIAIRESGT Whohy> BEliEh THUI0SC SR 0o BaLIRopBCR which has a
relatT\Aény igh eltingsoiktitiereBy bildvang eietharatiging bé migromized vitkeluc

”aﬁ salts of the |nant|on have the formula (1): (1)
significanteigromppagition, oploss ef gystaligty. 2. The present invention

15 particularly provides the crystalline salt as a
nononapadi syl ate salt or as a hem n S t
The FHRBLIVSRIEN RTREHSDR PRI Me BoTrORAdP el AT heB appadisylate
salt Bh@-(z‘fﬁelwQL&Mor@Q%yktmym@ﬁWIahﬁmd}gl Rydiakyettifi)-8-he
i nvention and a gharnaceutlcah acgﬁﬁ%%gle C i er
hydrexayingligid({ dhome ?%@Parma&evtef@ P Y@te%&ﬁs 4'si ng
a salt of the |nvent|on and one or nore other

t herapeutic a
20 Typlcally tI"Ea crystallln«a9 naphthalene 1,5-disulfonic acid salts of the invention have the

formula (l):

B H SOH
y
\/\/\/\ O/Y© O O

F F
HO

HN SOH

(1)

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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and pharmaceutical conpositions conprising such
conbi nations. The invention also provides a nethod of
W@ e@any31eg a pul nonary di sease or condition assPCI/EP29AS8/000975
with b2 adrenergic receptor activity such as asthma or
chronic obstructive pul nonar§-di sease, in a nanmal,
conprising admnistering to the manmal, a
therapeutically effective amount of a salt of t he
i.nventio The invention her rovi des a d of
The SR AR0 BTSSR IAEIEEl CRE DN SPERRLBInGA T3l gy
invedfibreand a@hanﬁauyun@éuyaace@m‘ableakrrwa THe iaveraioh fmfthérrpeovndes
i nvention to et her m&%h one, . or ngre ot her tH $g
ComBbAHPRS CofpR/y '?ﬂ/%ﬁt”"itB e iYEREPN ARG OTIRSMETARtHEY fapeufic agents
and PhaeescRtica REmpdbidonecraprsngiqracordthdiiensi n, which
are useful for preparing salts of the invention. The
i nvention also provides a salt of the invention as
descri bed herein for use in nmedical therapy, as well
Thearventien alse podvidessamethsid of treating/2 puimomanndiséase or condition

oss 308 A e P LA R3S SR e o
pulnvartany ideasd, anangarmnalecappmngaadmrmstgnnguo theamaestdina or
e B SRR Sl 4 SR AR e R B grovies
metfad\ofctrealbiné htr ot prising( aRiblstepiay laeherapéutlcally effective amount of a
comBipti 87 Sy TG Fios GV bR S bR B RPdsetc ages.
hem napadi syl ate. The figures on the Y axis are
intensity (counts). The figures on the X axis show 2

TheTM}(%%nﬁ?r( fu EEF QHﬂ/f:c‘ieg s?ntﬂgﬁc ;&r‘&@egégaﬂa‘int hbdites deicri%ﬁ;z )h_erein,

t hoxy) exy am no
whnﬁwem%t iwpyep@rlngéalwyfd e HUBP'@QHZ( 1H) - one
hem napadi syl ate. The figures on the Y axis are energy
(W. The figures on the X axis are tenperature

re 3 T atter
The {Ehtigns i Prvidem 2 57 Lor3ns fURTAR TaRPrHEse Helfin g5 usg Rynedical
therSid a@xetitas)the uSe b8 saix yritie iventiorlin th ninafacture of a formulatlon or
hem napadi syl ate. The fllg(leJres on the Y axis are wei

medAent s teplil & SUHOTRIREa5E & SRPANDR ASdAed Wi feptrenergic

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(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 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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DETAI LED DESCRI PTI ON OF THE | NVENTI ON When descri bi ng
the salts, conpositions and nethods of the invention,

wa bh@soed7eowi ng terns have the foll owi ng neani NRGST/EP2008/000975
unl ess otherw se indicated. The term"therapeutically
effective amount" refers to-&n amount sufficient to
effect treatnment when adm nistered to a patient in
need of treatnment. The term"treatnment” as used herein

. refers to the treatne 0 disease. o j ca .
FigUES AaToMS i1 IS4 AR ol A BB AT o 2o el pyexyiamino)-1(R)
hyd@&@tﬁﬂ}-BWdfd&?q@h@lﬁﬁzﬁ H?xbna”adinmlpaaiewdiet i The figuees on the Y axis
rophyl a

occurrin i.e., p ctic treatnent of a patient;
are VBIPhL(e) | Bleialies Ohiiect us eee tsmARERIEA CEondi ¢ i on.

I.e., causing regression of the disease or nedical

condition in a patient; (c) suppressing the disease or

i Lt i e ing the devel opnent of
DEW&@?J&S;@%%-%% EEE '@Xﬁhﬁm@n in a patient; or (d)
alleviating the synptons of the di sease or nedical

condition in a patient. The phrase "pul nonary di sease

WhéH ddsRAsthg itl'ﬁansflés 9%g+ n&dni rh@th@(%lr SMRE SHvENfiGE Rl Bg?.wing terms

activity” 1ncludes pul nonary sease states and/or
have thedpliaving meleaingar enlegskatbemésegjedicaleds or that are

found in the future, to be associated with b2

adrenergic receptor activity.Such di sease states

include, but are not limted to asthma and chronjc
The gy Horapetdicall SiiTFLYS amOUEE oo AR OH! SHiBRNLC effect
treatdient Which iagniviiSte Ao )cBeaTizht inHeed ok freatniept. vat e” refers
to a conplex or aggregate formed by one or nore

nol ecul es of a solute, i.e. a salt of the invention or
a pharmaceutical | y-acceptabl e salt thereof, and one or
The terme"treatreent! as usdd berewl retans to t5a tieatudnt af asliseaee or medical

cond % o M 82 370, 2 oot ont

i0 O e and sol vent.

(a) d?v\g\{ggﬁﬁ& meﬂ(’iigél SfIvERt S cblgkﬁ{ié’djﬁorh%clf\@'iyiﬂ%‘fi.e\?%)iggiﬁ’ri)@aectic treatment

er,” ethanol, 1sopropan and the
of agaliendnt is water, the

(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 32 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 32 adrenergic receptor activity.
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solvate fornmed is a hydrate. It will be appreciated
that the term "or solvate or stereoi sonmer thereof is
WO nioggiseb t o i ncl ude all pernutations of sol vap@BFEPR29A8/000975
st ereoi soners, such as a solvate of a stereoi soner of
a salt of formula (1). The s&tts of the invention
contain a chiral center. Accordi n%h% the i nvention
A

Such diseasr stategdaride. Auk atenad imid i SNALHEPYE pstuctive

pulnfsHanF GigSade\irNRIinYy chrBRic BRsHEhitie @RE @mphySerigppe of the
i nvention as described and cl ai ned enconpasses the

racemc forns of the salts as well as the individual
enanti oners and enantioner-enriched m xtures. O
Thepemt isolviate” réfetsetoastomplex bhaggegdate for(medP)y one or more molecules of

a So)ﬁﬁéﬁf;ét%ﬁél%s g‘gdlrlwf | 85)%{/% hen%/ u&iailxy}%cg%e’%%%asnlt A%redr; Bnd one
or moapadiezylestof a sglvfelnt Such solvates are typically crystallllne solids having a
sub%a&; fllﬁyﬁog%gér rc)o SSO?Lﬁ?/ ape, @g?net Ig? X’ﬁ;‘ﬁﬁiy J Ivoeﬁgs} |ng1ude by
wayloh pramnpig| aater, (e?l??rlﬁjl |sopr3panr?l ancli thter:lke \;Vrt:en tr|16j solvent }ls qatre]r the
uor o enyl et hoxy) hexyl ] am no
S°"’9‘8%Q§££’F%‘ﬁdr I " hydr oxngl no?/l n- 2( 1yH) oxe

hem napadi syl at e
5-(2-{[6-(2, 2-di fluoro-2-phenyl et hoxy) hexyl ] am no}- 1Cf

It wiE'be Qﬁﬂre% eoeﬁfhgy {hk térm klﬁ‘i&'i)R/ébéotHis@éﬂei)lgor%Ellth@)eo@‘rﬁ?mtended to

apaadi ate and arnaceuti ca accep
Inclmlauanee@utaﬂ@n%efr SO'@G%@m%ﬁtamiSQg‘eifﬁtS@F'é% agotvatenef a

ster%_ﬁ;lzc%nﬁir(ﬁa%alt of for][r]ula (0.

2,2-d uoro- 2- phenyl et hoxy) hexyl ] ani no}-1
- hydroxy-et hyl)-8- hydroxyqui nolin-2(1 H)-one,
hem napadi syl at e
The Saﬁs?of{thé1r(v%n£?ordbcﬁrital|ﬁra<brﬁ‘ap&wl REdORdiNY I et linvasition IncLidBs

; - hydroxy-eth drox uinolip-2(1/-/)-one,.
racelih Y SYAMIPEetn AN RS Fesd B Ui Siffiomers. The
scopE0df\tiRé Rvehthy &0described 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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In an enbodi nent of the present invention in the salt
of formula (1) n has the value of 2. The invention

W@ k®e/0grTenpasses pharnaceuti cal conpositi ons PCT/EP2008/000975
conprising a therapeutically effective anount of a
salt as herei nabove defined-@nd a pharnmaceutically
acceptable carrier. In an enbodi nent of the present
i nvention the pharnmaceuti cal corrposi tion further

o8 Sy Erer bl F b4 ShgaleBonieriSmieh tayar 5%

emh%’ﬂoﬂﬁlhn&h A(ha)- an@&@mmamwyrat@n that the

R e ek PBhoty 2 PheeibpuiexyRRmeaf B0 o st

i n%gdﬁbkmmmtﬁnm -BAd Neminkgfadrerteray al so be conbi ned
one or nore other therapeutl C agents in

particular one or nore drugs selected fromthe group
consi st i of cort EShE nticholinergic agents
andgﬁamﬁgg&ﬁ%{l%lagm%t? hg{?sﬁe%rﬁ?fon is also directed to
a nethod of treating a disease or condition in a
manmal associated with b2 adrenergic receptor
In aﬁ%Hb\SPHentBE@l gﬁ%wlﬁg i ﬁ'tﬁ@s%f&ﬂnﬂlgg H?ma&?né\%fue of 2.
manma peut cal fective anoun a
phar maceut i cal conp03|t|on conprising a b2 adrenergic
recept or agoni st according to the present invention.

ThelifvenBorPhlsp @htorbpasies pbhevadeucd) BempBsiiees epmrisety 4 0

thertﬁ%e%ﬂ@a%fneg}|\éee§rggantrdf}f§%ﬁ%§ﬁ{¢r%g{h%Id%? %\41 rbcﬂiai@ﬁanamaceutically

accdptailé dairieve pul nonary di sease. The invention is also
directed to the use of a salt of forrmula (1) in the
manuf acture of a medi canent for the treatnent of a
pul nonary di sease or condition in a mamual . The nmamal
In an empodifrentbf theprésamt invbrtionghe Phatmaneuticd! gompbsitiemturther
| f
comBHt A el AT et PO 8 Aol dfigRnefapSlfiddiche.
directed to a salt of fornmula (1) for use in the
treatment of a pul nonary di sease or condition. The

It is HBW'em&)dﬂﬁ&ﬁtQﬁﬂ@ Hre@eﬁlh&%ﬁtl&?tﬁémhe&ﬂfaﬁ'm%t%@%bb’composmon is
| evant rronarg1y i seases or conditions are asthnma
i

formyjatedh o AR EINEATPD Oy 17 PePnonary

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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di sease. General Synthetic Procedures The salts of the

i nvention can be prepared using the nethods and
WEe@seiTees descri bed herein, or using siml arPCEEPAIF000975

and procedures. It will be appreciated that where

typical or preferred process/eonditions (i. -

reaction tenperatures, tinmes, nole ratios

The inveptiomisaiscsdilardsd to the use of @ galt ofdpemyla 4) i @Pmufaﬁtwsrof a

medRiaAfe?® for SRFE At NG oA Pul oh@ryQfise 528 Gr LBAEBSH MLdPEMNSR. The
stated. Optinmumreaction conditions may vary with the

mangraakis elafeiablenyman beips. Raticuarly relsvant Rimoadny Kiseases or

con&maré%eﬁm%a& &forle bBEHIdHPE plioPBRy dikddseed in the art
by routine optim zation procedures.” Processes for

preparing salts of the invention are provided as

The nWeHi@ﬁ isSIRPEHBEY B Péalt &Qor‘n’ﬂ}(@(lf 1oP DséMthatRatment of a
illTustrated by the procedures b The crystalline

pulmaqiansdigpaseryr GopdiEiAn Die r@aw”@é'swﬁiem 2 BimapQeing. Particularly

rele@arﬁ %ul{‘r[&a@dlgeéjéé‘sldf"%ﬁdlaons are asthma or chronic obstructive pulmonary
phenyl et hoxy) hexyl ] am no} - 1- hydr oxyet hyl ) - 8- hydr oxyqui
disegsg.i n- 2( 1H) - one and from napht hal ene-1 , 5-di sul foni c
acid (al so known as Arnstrong' s Acid) or fromits
tetrahydrate which are commercially available from

Genkfdl S?Kﬂh@ﬁ’é ProcRbdfdsch. Suitable inert diluents for this
reaction include, but are not limted to, acetone,

di met hyl f or mam de, nethanol, et hanol [ sopropanol
i spbut anol cetate acet a t he
Theisae 1 0F fiveatomian BF Prappiac i he ciibays A i ibear o€ pesoribed
herex @M0bkiag strhltarfnieil&odm&l maedwes: ttrwikbe edpmctdnecﬂmhyﬂhenestyplcal
%g%)ht al ene-1 g.—di gu f oni 3 gl Jve | 1L atios of
O PIRES" PeesSSPnalinne 8 dﬁa?}P” Wp%ﬁa Y 5PeSisighos ©
readtaﬁﬁstsiomms bi’&s@r@};ﬁéta]) larengiverg lotiter pagtelse cblsdlilcatsemﬂanfa'flmIbe used
e.reacti ture ny conventi onal S Su as
unlefy BtieRftes fatee QR feasto oitone <Py MR O3, Rertiruer
readtart€or $dlvenit hbed}e)uap@crrecnrﬂtteds térabe dbickrained &yidnieckilled in the art
reaction tenperatures, tines,

byrﬁﬁ%é%,%ﬁwzgﬂogprorcgag{egm'S sol vents, pressures, etc.)

are given, other process
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)hexyllamino}-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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conditions can also be used unless otherw se stated. A
crystall i ne nononapadi syl ate salt of the invention

wo y@sogd7kyy cont ai ns bet ween about 0.8 and 1.2 poi/AP2008/000975
equi val ents of naphthal ene-1 ,5-di sulfonic acid per
nol ar equi val ent of the free8base, nore typically
about 1.0 nol ar_ equival ents of naphthal ene-1

Uponzogipiation &h pey atihe feregoing Ireactiepsitharupialipe saltecan eisolated
fromP@&feactioh rnY %?é b* BRy B&HleRfidRfl mehatecrad ﬁre@%ntét‘i’tﬁl concentration,

I nvention pically contains between about 35 and
Cen@“ﬁ@“%ﬁ?%ﬂ”@ﬂ&?valents of napht hal ene-1, 5-disul fonic
acid per nolar equivalent of the free base, nore
typically about 0.5 nolar equivalents of
sul f.oni c_acid

) | ) 5-
ewi B aharee e that §hfer bl up st cpaBiesale, RE AT e g tures
timespinbledatiod oftrbgctbmsestltlvagns cpaessluﬁes[ emjlk d_riylgdgh,_eastmtanamdcé?s
(0] S a 0 e SKI e I N e ar
condfinsgian Are.06 UERh P EaitR BE, be readi |y

determ ned by 1H NMR Alternatively, elenental
anal ysis and HPLC net hods can be used to determ ne the

@Q%ﬁﬁe Frﬁﬁ'lt)ﬁapa t&B31k 6f tﬂe?rméﬁ 5” {HP Ighgdﬂéﬂﬁ@ BeiwdehabBut 0.8

ree pase 1S I Ca
and 42 melar equivalents cé@epbthialeﬂeﬂeﬁ dleulfm'qmlcﬂ penmaiad equwalent of the

free?gé?,grﬁgr{e' Cé%]@lrb@out h %99%,9@4}&1@&@%@(@%@@1,Byélsulfomc acid

aci d an tures
per palar iequivalentofithe freelhas®l to forma 0, 10-0, 12M sol uti on
which is heated to approxi mately 45-55 0C. 0, 05-0, 06
nol s of naphthalene 1 ,5-disulfonic acid tetrahydrate
liter gase solutlon are added to the

t ed
A crpline bmineRadaY gie s o 419 Rueion YRRy o3RS HaeRTbabout 0.35
and @65 rﬂ{)llauéqlg%rtmtwf HaghtBalEné- ?@dugl?mnwbd&pgatmaazeéaﬁé}&t of the
and stirre erat ur or itio
free FRge. 10l PV EOLE AR SRR e | Brisaonic aci
per MR eguivhieht sfh&a e RSE.at e sol vent such as net hanol
and dried for exanple in vacuum at 500C. EXAMPLES

General . Reagents, starting materials, and sol vents
wer e purchased from comrerci al
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
methanol and dried for example in vacuum at 50°C.
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suppliers and used as received. Crystallizations test
of salts of

W®2(08/094786 ( 2, 2- di f| uor o- 2- phenyl et hoxy) hexyl | arETiBP2004/000975
f? )- hydroxyethyl)-8-hydroxyquinolin-2(1H)-one with a
broad range of pharmaceutica®ty acceptabl e acids
(conprising anong others fumaric, succinic, sulphuric,
1- hydroxy-2- naphthoic, L-tartaric, D-tartaric,

ExAMPreshl oric, nethylsulfonic, p-toluensulfonic,

— napht hal ensul fonic, L-mandelic, D, L-mandelic, citric,
| S- canphor - 10-sul fonic, L-malic, Laspartic,

Genlerél' 'Réﬂbé‘lt\t@msfanﬁ@]d m]ate'}ra@sl Sdf M&t@We?é)pu’rdha@eﬂ 3FBe cBmmercial
erenﬁ armaceutical Iy acceptable solvents

SUPR'Iefﬁ:%FbIP ieegvedhers acetone, acetonitrile, ethyl
acetate, isobutyl acetate, 2-butanol, chloroform
di chl or onet hane, di oxane, di et hyl formam de, ethanol,

Cry\alifitions S3p bPHMIDS 5 (2E[62, 2-8ifBoro- %sﬁemmthcn@;ﬁww&mmo} 1(R)-

tetrah rofurane uene een u
YYD BB THBa- 2 B S mih AhrardEde ) BraTacauticaly
accé‘;ﬂéﬁlé acids Q?Brﬁﬁ?%lﬁ'tfg Shyied dhbts{fﬁm%ﬂb tsuceiRlcysdipluric, 1-hydroxy-2-
adi syl ate_salts were nei er 0SCO nor

napBBPR G iAa, DI T AL o Dot Py ffon . aeiie FRiraRF
naplﬂhbl@ﬁblﬂﬁmwﬁ%éﬁhéﬂ@ mqha}maed;naam S-8arfipivee- 10- éumglct Efnflic, L-

st abi I| (lﬂl x %god net hod tg repar e
aspaic J-piaglitamaaiid 1 Slspitolihens) BieaRgs RELPIERAp s haceuticall
acceptélle )solb&ﬁié%ﬁhfl@ﬁfhg'a)n&gmﬁér@w&@hédde[brﬁﬁ[b/ e{h}/ré&&ate |sobutyl

hem_napadi syl ate salt conpri ses di ssol vin

acelgte, griutanphchiqrofoim sdighlorpmethanes digrans, df’B?th'i’rTaU‘?%e pthanol,

wat&Oilsapﬂogandlhﬂn@{hyl Sthila@tsié, hietiper, @trani?a@waﬁélaﬁd tollisie) have
pmol s of napht hal ene-1 ,5-di s oni c acid

bee@ HE“?%&Pate are added to the heat ed sol ution. The
m xture is then stirred for 30 mnutes at refl ux
tenperature and then cool ed down to 20/250C and

O Kt B et 6 AL U S8 e 1 AR el € oy
the mnaldlsmatmsaitsl werrdheithérdygrascopic nondeliquesi®nt axd Rag a relatively high

meERYBIRN L34 90 pE XN 2R 2hY B Ra G AT SEEIGT 2

A particularly good method to prepare a 5-(2-{[6-(2,2-difluoro-2-phenylethoxy)hexyl]lamino}
-1(R)-hydroxyethyl)-8-hydroxyquinolin-2(1H)-one heminapadisylate salt comprises
dissolving 14,4 mmols of free base in 134 ml 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.
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diffractoneter, nodel X Pert PRO MPD. The nethod runs

from2 to 50 degrees 2-Theta with a 0.017 degree
wWQ@200Re9526t ep si ze and a 300 second col | ect i onPCT/RE2088/000975

each step using an X celerator detector.Figure 1

shows an XRPD pattern of thelOsalt

5-(-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(1 H)-one
F.gdﬂ@msnawsqhwt@ sanamlquecsws [-BRee- mno/o%fztﬂmémrewﬁ)

the sample. The differential scanning calorinmetry
hexylayginp)-A Ry exygiy ) shbvdrevaguinglinmg (141) ioe- hppinapadisylate, which

confifRisithe trySRUIRPRY of fRNdatlpidlunber 5 117423874, Sanpl es -
were wei'ghed into an aI um ni um pan, an alumniumlid

pl aced on top of the sanple and conpressed with a

Thebf"f%?éw apgcanﬁﬁig)éa‘?ﬁ'lrﬁ\ﬁl:}ﬁ lﬁtg'én'a%étv@éi Htainé¥ GsiAg 4 DSC-821

eate at mn tO( he 1 nstrunent Wwas

Metiest Tidtgde: serial sumper Al (ARS8 Sammplesyareweighed intq)an aluminium
panS;S}Pxﬁm%.Qﬁ'@dgﬁéaeef o 18P of fie s%?r{ die and compressed with a brass rod.
uor o- 2- en et oXYy am no) -
Sarr!pd@)wwycm@wyatﬁq/ A 3@’%@@}@%&&&’%@@ 1¢§0Q§ﬁeThe instrument
was\?\:ﬂ%ﬁrﬂ%@%u@’haﬁﬁ anld'5iné 8#RLSggxhi bi ts an endot her m

an onset of around 2060C and there are no changes
prior to the nelting point range. This indicates that

Figutr@g sﬁem'aq)s@ssumtofwmé (20692 21YifedrB e pmy x?ﬂﬁxyl-

does not suffer any eCO:EEOSItI on, confirm ng

amin@)s! (R)-fyrrexyati)- ﬁhyqﬂ%yqth@“ F'éh?%h?rﬂkf‘a?mme The sample
exhlﬁﬁ’sﬁéﬂ ehdoth&rn Q/Rﬁ ah rb%@eﬂ@f'a?&rﬁl AV 598%1335 brdvRb Ehﬁ{g’es prlor to

seri al nunbe 08555. Sanpl es were E)ace

the malting aomarameawmmﬂleﬁmamat ﬁﬁcﬁamﬁ)éqwd?ﬁ‘ﬁsﬂqt icanvait igtp any other
polyfﬂ@gﬂsnéﬂa S RS Bifer eBSmpPBLifor) €8hMRAhidd ﬁ%ﬁs %Qﬂ@h@tablllty

mn to 3500C. The instrument was calibrated
usi ng i ndi um and al um ni um standards. Figure 3 shows a

The I aFatvﬁﬁélnef(TGA analysis was obtajned using a TGA-SDTA-851 Mettler-
uor o- 2- phenyl et hoxy) hexyl am no) - 1( R

Toledohsgﬂaj);(y@pqumssom &aymﬁsrmrprpj@@g H)to@nt@red aluminium pan and

thergk%atféﬂgégh SYpIR6rRim Irhu%lb@@hﬁ)léas)%rg'ﬁeﬁte@ £eh gb‘tC LOFPCImin to
% w w from approxi mately 2000C to 2200C due to the

350%e dbmpraiiumest was calikrategiising, indipmand; alumpaaestagdardsn
particular at the tenperature range of 80-1000C, the

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) hexyllamino}-1-hydroxyethyl)-8-hydroxyquinolin-2(1H)-one or an
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sanpl e does not exibit any change. This indicates that

there is no solvent / water rel ease, confirmng thus
W@ b@sgoko of hygroscopicity of the sanple. PCT/EP2008/000975

Phar maceuti cal Conpositions Pharnmaceuti cal

conposi tions according to t-Hd -present invention

onprise a therapeuti cal I%/ ef fective anount of
enarﬁm,og yhartn%acggpcfallwacge;{tg I$ Fglvetg thergpf angy@ Bhgrmaceutlcally
accéﬂ?@cﬂé‘ k&iigexy)
hexyl ] am no} - 1- hydr oxyet hyl ) - 8- hydr oxyqui nol i n-2(1H) -0
ne or anenantioner or pharmaceutically acceptable

The PAbMAA R UES F&tR{ulRRAS Ay nBGEMly Bedpre¥emed APlMDd B age form and

carrier. The pharmaceutical formnulations my

maYcQ?eréﬁ?féﬁtW)?“U@f Hrecnetiods wel knewn indbs @@eOfprPPW%ﬁYdA@ methods

mcld@%h@@teﬁro@ Bﬁﬁ@ﬁg ke %MeQﬁgré&]@nt@ﬁﬁl@%sd@étlonkﬂ%e'cErner In
he art of pharnacy. met hods i ncl ude the step of

gen@fal thgiferguiationg are 9@9@@# f@/owéfﬁfm'y)anﬂ ﬁ@twn%tgyd}fmamdwo association

the ¥4ti/B ﬂd’r‘@dn@ﬁrvhthelqud E‘arggr@% Hhell Qﬁl(fé&rsmlb dbirRAS o &N and then, if
prepared by unifornly and intimately bringing into

necwgtycism%tmowtwg thendasiigd ENMURLIER: | i qui d carriers
or finely divided solid carriers or both and then, if

necessary, shap |qD&; the product into the desired
Dry p@wwmmnﬂsmom@f W%m&\fe%tmtﬁemq tyrighalgtion &gy cfar example,

be p‘?@sle‘ni’é?ﬁﬁ cbﬁsdlé’éeaﬁdleﬂtrmgeb B é&érﬁﬁle?ﬂéstmfe%"r bftErdIf for example

presented in capsul es and cartri for exanple
lam'géqeata#qﬁ@n@fn foil; fof wpeingn 'f‘B‘i‘e'é‘krdﬁin@atP%lﬁPﬁﬁ?'é@“S generally

cont@iIntThEWdEP kiR 'fémnlﬁé]étldhstﬁ thés@flof thE) ﬁiv@ﬁhdﬂ aﬁd1§ Huufdb@é Péwder base
For nul ati ons rg‘enera contain a x fo

powde
(carjigfiabaiane® sseh @rdaciase orgttarch, éJ$%Qfé?ﬁtP%ﬁ1'Sd>ﬁ%feHe§u| tabl e
powder base 15 (carrier substance) such as |actose or
starch. Use of lactose is preferred. Each capsule or
Eacly gapsuleigecantivigg mﬁyrgﬂrleya"wnﬂf@mbejwemang ang 189 d9 Pheachy

ther%eu‘ﬁ@&lhﬁé@ﬁ ﬁﬁ?é%ér‘ft?khé’rn@t%'l the' m(g‘?%‘ﬁlent )53) may be presented

e active i
withputexeiptends. wi t hout exci pi ent s. >O

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) muitiple unit

dose and (¢) multi dose devices.

Effective doses are normally in the range of 1-2000 pg 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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Packagi ng of the fornmulation may be suitable for unit

dose or nulti-dose delivery. In the case of multi-
W@lo®e/0osko very, the fornul ati on can be pre- nmet BCEEPINS/000975

netered in use. Dry powder inhalers are thus

classified into three groupst2-(a) single dose, (b)

mul tiple unit dose and I(i;f}‘ nmul ti dose devi ces.
forcedpgng inbalation diftes inhalatiofehe gmatied rarsulggas @rbefezmsd ffgm the
mha@écr a2d8in! W%sllf‘gfs%@b&%hrlb%f tRéhhaleR s déc@@%ﬁﬁ)rﬁﬂ?éér@% and removing

admnistered in one or nore treatnents, preferabl
the ¢answiel whish4s ap epeiaian that san bg gffficu@nddurdensemerfer %ﬁme patients.
the first type, single doses have been melghed by the

manuf acturer into small containers, which are nos
Otherrawbagkstrelateddta iae vee of hard ag@ﬂm%cwlqsao'b'@h@'ak@hp?wﬁfﬁ are

(a) Foo? PRAEGIOR 3RihsPhofsflite pRE FRAFthE BHYiER%Gir. () Préblems with

receptacle area of the inhaler. Next, the capsul e has
opeRigg |9 PofiRrAtien afterjiae F@@%ﬂ%ﬁdﬁ)«emeﬂﬁn@ow Rfewwshgt%%@@tc,e

relafl\n-z U8ty tvﬂuéﬂ &é?)é’e@%bm@ﬁtahbﬁ of' |ﬂ§9ﬁt[|l%t QhY (&idos8ibleSAMIation of

Eass t roug capsu e PO er entral nment or
capwte sgmpgtéhupge@vehéorpﬁ)mberqu@ﬁpa%mbaﬁﬁj|lra9°mnk%iegmpulswn has

beeﬁ eB?éngrl\ﬁél‘sé’ﬁ‘ét gwg@gns of centrifugal force during
I'ati'on. After 1nhalation, the enptied capsule has

to be renmoved fromthe inhaler again. Mstly,

Sonfl SHRARTINAISS Hale LhRad ¥R Bém 'vﬁncfh%&ﬁ%@é%aﬁ@ules can be

Inserting and renoving the capsule, which Is an

trangfgerpd tQ @ Feashdang ehamirr, muwh'wtmrforatm sk replyingdakesrplace, as
des nﬁ)W(‘) 9@’0‘3179@@& %ﬁ%ﬁ#ﬁeﬁsﬂa@é @&\ divin V\&fe n\%gﬂﬁﬁeé)\fvlth

ard ge ati ne capsu es i nhal ati on rs are
capmphwmréémat&ﬁn é’gé?fﬂl&ht ﬁb’ifﬁ‘wﬂbthap@!faﬂ@édﬂ'f &ﬁﬂpﬁ%dlscharge e.g.

WOQWBQ@SE ar?d 6B iz*a)zmé obhswsombﬁéa tﬁ@%brw nUitighe nﬁ.pa@ssé iARalers

fter the capsul es ‘have been exposed previously t
togeébﬁrrvvéﬁheb"ﬁ@r Hheless. whighihave a (mitennyaberes unit égﬁ%fnzﬂlpalm ona
dstﬁohggﬁpﬁure and (c) possible inhalation of capsule

fragnments. Moreover, for a nunber of capsule inhalers,
i nconpl ete expuIS|on has been reported (e. g. N elsen

BlistEf .nﬂhrersler%zme beREEMBRRY Ipﬁotéafaﬁloﬂrfe rhaa.ea,aemaa.z taSsule
from whi i ndi vi dual capsul es can

inhalers. Access to the powder is obtained by perforatlng the 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 0674533), 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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transferred to a receiving chanber, in which

perforation and enptying takes place, as described in
wWODBIV3L75. O her capsul e inhal ers have revoP@i/REB2008/000975

magazi nes with capsul e chanbers that can be brought in

line with the air conduit f-dd-dose discharge (e. g.

W1/ 02558 and GB 2242134). They conprise the type of
volug efingweder fiom ta%gent?wsatoea ge'tvsaeqh@mbem An Bl 699@ (e.9. EP

ososmakm) fgeloabes fana We 9@@49@3} of rriéhlg@rﬁfg Sibles!Bldh AOGRNVBlizer
ppyon di sk or on ri .Blsterlnaers

SD25Ldox Roreiep) Whichis @wrraeq)mm Klowingcrate @PRIRAIERFIND

97/000283, 4A008/600328aNANGO dWeeFa2t o the powder is
obtai'ned by perforating the cover as well as the

blister foil, or by peeling off the cover foil. Wen a
RepRddutibRd dédel rh@aéu?m@ﬁ@gné Bﬁh@ arﬁjaj&fcoﬂc&h§ Kor rhin dBSERRBIP bevices.
doses can be i ncreéased, it is inconvenient for the

Thepamdenformylatien hag o %?ﬁ"té‘rﬁﬁ%d andrstable fipiw PETRGItes, Bacayse filing of

the SIS‘éé' RE8sung capsé €F‘c£iht$é%‘?§ AfdsBy Whdd? tRRRLERI A WREL of gravity.
dose system 1 ncluding the technique used to transport

For feleadedrsingle Aeseprehmuliplepinitdase iphataratthe dess meageying accuracy
and 'réﬁ}abl?élﬁll@ QaR Bk grAfdrddY B BieHRAR I CBGHeF WA Hééeeﬁnhglfarst &iethe

wder fornulation. They ‘consist of a relativel ge

otheus aﬁnguqa@rcoam a MHedhighes SUMbREOTAIAsAE | Wiseahte stqr@

han@ﬁ\ggﬁ@Fﬁﬁ\@‘% ddsetif §endhileBiver. The cont ai ner bears
mul'ti pl e doses that are isolated individually fromthe

bul k of powder by volunetric displacenent. Various

Becgt%%ethg‘ﬁ%‘p%!oﬂgalp E{rélﬁ‘n M RRiItEIdseldevicBS ‘sUé*{e‘ﬁ%tlr hbalk§ the dose
menbranes (e. g. 0069715) or disks (e

meaggw]g%nty,@nmgg theppagsiviansbrigich gogpm'gewmystems of multi

|
dos%ﬁwg%gﬁz@& Han rf&déttﬁ/ aths emif%?rg&%ﬁﬁigl?eatﬁeth V\B@%@Qnﬁgg is simply

entr 9'2?@@9'7‘1619 cawty QM/"t%d%'aGQ'?F@éatWﬂl'%ﬂbtﬁ@@g dugng discharped
with powder fromthe container. Oher nulti dose

devi ces have neasuring plungers with a local or
Congequantly crepatate fisindegration HeASHELEECT AR Hoyayebinfactise, they

are RYVM\G4ys d;ra%fttn@.rﬁ@rétr @bagﬁ Bétatsé 6f t'h)é@ﬁc?h rﬁhﬁt‘i@%’f d@éesaiﬂ multi-
air con ] 321, WO 92/

dosg deviees? aywd@fradm@a@urqnﬁgtf@unraﬁégvaﬁa éﬁth§§"tQ?é‘leé§/6'l‘q thede-

agg@%ﬂﬂoﬁ%ar%%@ét%)mmlﬁéh b%/gﬁ%ﬁﬂap&@ahlﬁg bhhese parts must be
[ ow n atent applications

possnble without affecting the residual doses in the device. Some multi dose inhalers

have disposable drug containers that can be replaced 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 controlled particle size. The
optimum patrticle size for inhalation into the bronchial system is usually 1-10p, preferably
2-5u. Particles having a size above 20 are generally too large when inhaled to reach the
small airways. To achieve these particle 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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97/ 000703, WD 03/000325 and WO 03/061742. Reproducible

dose neasuring is one of the major concerns for nulti
waelo®e/093Th@l er devi ces. The powder fornul ati on PEFEPI08/000975

exhi bit good and stable flow properties, because

filling of the dose neasuri-rig-cups or cavities is

nostly under the influence of the force of gravity.

For rel oaded single dose and multiple unit dose

Apakt e S;S;ﬁlcaﬁth% tﬂ%@h'&ﬁﬁé&h&é’i%l@aﬁ‘é‘rﬁ ’tI?éh/orﬁﬁtS*sltlons of the invention can
reproduci bility can cguar ant eed t he manuf act urer.

alsopt admigistased ragresals wﬁ' [PPeERtR Kia nﬁ@nﬁi'ant:%aﬁeéaﬁpmﬁaas of so-
calléﬁuﬁbm@e@ &fa \NHlUF?%Bluﬂ&n@&%ﬂ%rm%gﬁ@ﬂﬁa‘&ﬁvé‘éﬁmnc@g can be

1 n S to prine a dose is genera ower Because
sprqyﬁé unﬁgr ighprssgurgi so that aAt ohinhaleble- W%@P'&%@FE atomisers

are B84 PiBed tbA&HMPIEGH 996 91 AR4EH S WRAGHA bHGy cavi ty, and
because the nmassive and rigid dose neasuring systems

of multi dose inhalers can not be agitated by this
Achle(}ﬁn IHigH &’Jéé @bfodﬁhbﬁimltﬂ ﬁ?crmy%eﬁovm§ isl diffisdiiPédause of their

alned fromthe cavity and little de-aggl oneration
poof fi.ovmléy ardiedame gagiprieraiieg dendepry lpuBrove the efficiency of dry

pow%lséd?ﬁ;?&r tRs Otfe FRAIRTe s R URIASEaRR \Nhllel'p‘{l‘?é’lﬁﬁalbf‘ but small when
dlscgrac ice, they are not always part of the inhaler

aged into B&@é@l@atew trard ihughamemﬂ@sentcﬁuca @§dactese or glucose is

gengr‘é' )f éﬁhﬁﬁﬁe&‘ e eFSticlO QRSN tROIDR M V\ﬁlf‘&schaily‘ Be iffldBlgreater than
he air conduits and the d ?I omerati on

the Balnd RASaS! It BEFSERTIMUPIOB YNGR a9 EXahipgl blactose it wil
typidd§ HE p??sy&?angﬁﬂequctQQé %r&h?ably‘%r%l@lﬁﬁe Ql?)ﬁS‘l%dté&: rh&fohydrate.

resid doses I n the device. Sone mul dose i nhal ers
Pregsaizediperpsel sompositions wilaearrally Setfifled 'nécaﬁarb@efse‘mead@w' a valve,

espédidif’a ﬁwEFenH? GaGE! B8AsRTG] oﬁﬁor@% 88 cBaRd ek Blﬁgtﬁ,@ material e.

For such seni - per manent nul

03
9. a%é@@car@ﬁa|pew§1qma§|ﬁfe§pr§q9@saw(é96£ﬁajéoc Sranisters wdll be ﬁféed into an

actuaffl AL S8R MrsbucBalRichv&yt drug accumul ation are even
nore strict. Medicanents for adm nistration by

i nhal ation desirably have a controll ed partl cle size.

coo B LIRS bl 0510 OB BB 5 5 001

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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2-5m Particles having a size above 20m are generally

too large when inhaled to reach the small airways. To
W@eiBe9E24 hese particle sizes, the particles oPCI/ER2008/000975

active ingredient as produced may be size reduced by

conventi onal means eg by m-ctSoni sati on. The desired

fraction may be separated out by air classification or
Examiplegiaf guitanie PBE4HinNibitars ¢hay gan pe cembigied|withgB2-agonists are

denﬁuf%lﬁr‘i@lrblﬁd?ﬁrgﬁ@@éﬁw%ﬁl(n@"& gmlrf]gcﬁ‘l At i AHE, Fhdsdprader

aléers't sition e | nvention can al so be
drotavaringihyteacblgride, Iamll@sbrcs‘lumlaeh cigmeilegt. @9lgmilaph. epeanilast, 6-(2-

bl

(43P0 BheRANERTS loy A8 2L b d RTMGE Btonkiady Y (R a-12-3-
CycloeestploayédnameypmmhzmmwaﬂwllrsxﬁldtrieaN @ SPighloge-4-pyridinyl)-2-
(- etz R G B s ez Gl RIS RESK 228700, 212
Fluoretranayl)-Ng-etgl- aﬁgﬁuoremeﬁm)a@mme Ny (3np-Diichigrerdopyirisiény!)-8-

S i | bi |
metfiHGHBIS altleniide, RASMEAR ol Ploheffida browep 11 1Y
tetrahyéioplyrslof3, 2>ﬂ-jidEM]pmrazemnp%B)-vlﬂnyndmet%@arpaxamlde.e%[&
(Cy <§| A ﬂargzé-rﬁél?%x nkmbgethgltgygrﬁﬁﬁs' gégrobgitslﬁgﬂﬁr'érlﬁa MdRSkhioride,
4-[6@xRiethoani2, B bisthydeoxymethydpaphthajenrd adlel - (%mgmév@thvlypyridin-w H)-

towill

one CERARKS oM BRRbLE L i RolimhbRiel Rt vl
dquumrbmethob(mqmy&@,@imexawbnne ans [Adyanoidh@-eyxtoippipyitaethexy-4-

ainup i phe BhisyablgHabry el NG RIZE ETh £RaliacRS, 22(supet 45)

Absﬁlﬂ’ﬁﬂﬂydd #eesaltSrctiivead irzthe RET pateht appiipatint inombendVD03/097613,

wogiRiiss g 20ty B5bel, i AQ09FIRRe hﬁ§t%4°§“ﬁ§992

optlonally be coat ed Wlthap|aStICS mat eri al e. a

Exaioplfet ST PATORRER PIde o GHa oA alE IR 670 Ba% gﬁmea‘ef’cw'th pa-

agoﬂﬂbﬂ@%ﬁ’é pFERIniSGRINK; mEﬁMpr@@ﬁﬁg@dJ ﬂbkarﬁ@tpé@dﬂ%; dexdrhéthhsone
rom

f b
ciepletd, N0 el a5ERoh APhIgEeS Ereaten PUfiETasiRe. Brglomethastne
d.pr@;ﬂ@fmé | Kyldegtortisbné NeiamBineidhie @deaille Ofid b rleyacetuhide, S

fluognomc? ! % o%g%lg%é IpX/aiaate metl\ylpredmsolone 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,
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[2.2.2]octane salts (in particular
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amount of one or nore other therapeutic agents which

are known to be useful in the treatnent of respiratory
waele@eneksees, such as PDE4 inhibitors, corticostBCDER®08/000975

and/ or anticholinergics. The anmount of each active

which is required to achi evdba t herapeutic effect

will, of course, vary with the particul ar active

aclidimiumsals. e Ripleratly FERINYm braridpkdrGurheoyietviat I%manthen -9-
yIcaﬁfb‘F\yle)? ﬂﬁi&dlé’éléﬁﬁo[ﬁ' DN ASe HitsdP-3R69e, @ﬂltéﬁaﬁyfdecﬁitﬁﬁbzohne 3-

ive ingredients rmay be adm nistered f

cartonYlischcid DS RN KB DD B0 K9Pk S b RS efcaAte GGAL-5854), 3-(4-
Ben%blbt\!ﬂaEM-1 %qfc%ﬁ%bm 1Imerﬁ911§51%nym%p%ﬂtﬁaﬁé(W@-Megs) N-[1-

dm ni stered orice or tw ce referab égonc

(6- Ammgvn@ﬁa?rmlmhmlp@unmabvw@éa 3r¢1ﬂHQ§PT1&‘F)s°\t°i%e” ré-pydroxy-2-
pheﬁﬂi@té}ﬁﬁe\% 1084 93%5) 9@1@;&%@!‘1@ ﬂ@.VJ%WN E1[Iﬁ(8)[ ol I pr am

yl'line, aro i ne am nast

mla
meﬂmé'é@?}lﬂ@!ﬁ?”@f"&t)é]v%lf’%ﬂ@/'?ﬁ%ﬁfﬁ'éﬁI(bﬂ PRRSS), IﬂRD ﬁ%YP'QE?nM -2-hydroxy-N-

| I b -@-1 2
SRR e e

Am@@ﬁthylkpmqngm gtz)( F@ dl(lugroqyc{lcgze@ :I(R) yl]-2-hydroxy-2-phenylethan-1-

one%ﬁﬁm RN ho(weiaﬁ@wmet%ymﬁayd.@@tmu pyri di ne
(3,5-Di chI or 0- 4- pyr

ylmqthylkcarﬁqmm}]g@ympqmgylwtj}yg 3- tnphenylproplonamlde (Banyu CPTP),

2(R)"ﬁ: &&dénty?*zl’rh r%g%ﬁﬁérﬁﬂe?d&@@aﬁ% =48 ?Qbﬁs 19%1612;( -3-yl)-2-butyny|

uor obenzyl -2-(trifluorone eni ne

estep\KFegwt@xDS@ﬁq) r)OUQBpV)ﬂﬁé‘?a rJerck'g OrM3, 7-endo- (2 hydroxy -2,2-
dnph@ﬁ%@é@wﬂﬁ'g’@hlnﬁ@mﬁ &&Eé@%%%:é’tﬁcyclop 3.1.0(2,4)]nonane salts, 7-(2,2-

dlphp@ylp@pmyéggi,)r% gi(ggtiné;eg‘y?% qxr()]q qzonlatrlcyclo[3 3.1.0*2,4*Inonane salts, 7-
hydn(ogl?w Qﬁhé}ﬁﬁ@ Gxa'ié-@zobﬁbﬂrﬁ Ib[@':ﬁf-‘o‘b W&?ﬁﬁ@@rﬁ@thyﬁgrﬁ Buorene-

| opent yl oxy) - 4- met hoxy enzIY | am no) - 8-iso0
9-capaxylje acidiepier salts. BY af Hem thqoa@ y in the orm of their racemates, their

ena|4t o[n?arz t%n?ﬁﬁ@?@‘e&n&s@n@l mm%@%gﬂ%méhh RBBES NG ire thiekodth bf their

oxyet hyl') py I n-

phatzna::@fqgmﬁy ﬁ@sayaubleyaﬁ@dz!meesg% m?ﬂn@;iyﬁ fetsehlgrides, bromides,

|od|cfa| fdnlarrﬁétﬂaﬁéﬁﬂa%aef%@érébf@f&#éwexan -one, cis
cyano-4-(3-cycl opropyl net hoxy- 4-

di fl uor onet hoxyphenyl )cycl ohexan-1-ol, ONO 6126 (Eur
PartBﬁf%ﬂS/ rprel‘er@@cg) ﬁhar%?a(cguﬁwl COIﬂé&SItIOﬁ%CO%I{Q?% tRE %vbhﬂ‘orﬁ@érﬁ&nse a

| al med pat ent applications nunber
salt Vm!;mjgﬂg ggd 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-
azoniabicyclo[2.2.2]octane salts (in particular aclidinium salts, preferably aclidinium
bromide), 1-(2-Phenylethyl)-3-(9H-xanthen-9-ylcarbonyloxy)-1-azoniabicyclo[2.2.2]octane
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 (I) and a

corticosteroid. Particularly preferred corticosteroids are those selected from the group
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W0O2004/ 058729, WO 2005/ 049581 , WO 2005/ 123693 and WO

2005/ 123692. Exanpl es of suitable corticosteroids and
w@bkasoeoed i coi ds that can be conbi ned wi th b2- PEmyBP1088/600975

are predni sol one, nethyl predni sol one, dexanet hasone,

dexanet hasone ci pecil ate, nrdffll-ocort, defl azacort,

hal opr edone acetate, budesoni de, becl onet hasone
congistingo Bf dRemetaserrlfaragia. i dieireonids. i ByAasaRidgndluticasepni fyepate and
ﬂut,ggsgﬁgbnﬁl,mge‘acet oni de, fluocinoni de, clocortolone

pi val ate, nethyl predni sol one aceponate, dexanethasone

pal mtoate, tipredane, hydrocortisone aceponate,

In a%tﬁé’ﬁé%ﬁpé‘ft e iNentioNBhateRPositith etthpristsea salt of formula (1) and an
al onet asone, net hyl predni sol one sul ept anat e,

antlmrsmnt Lﬁaf&@éaryrnrﬁfﬁs(eqi @Rtkichofipesaisi agsnismare those selected from
the %%Lﬁ)e%ﬁhﬂﬁﬁrg of q.'o?ré&mnd%ansbU@*@&%ﬁzfnﬁunwmgorzqhmydﬁ?@212 -bis(2-

rodone propionate | uti casone propionate,
thienyaestondch3-phanexyrropHil wEebiaRisYclf? dplesiabe, salts  and  1-(2-

Pheh)%tﬁlpl‘) %d?ﬂl xﬂM?k@rboh?lBWQmﬁ y?@?&tane salts. The

ona ['uni sol i de, " predni sone, "dexanet hasone
comﬁga ofS‘ﬁh%(t @mlt’fl'ﬁea?rﬁpﬁ'éﬁiﬁ@'d sRlectad (1o eegroup consisting of

moan,Jtaé’o'fHeerfé‘rto‘éte b@k%@@ﬁlﬁéscﬁ"u‘aes&ﬁdé‘”ﬁ&ﬁ&%%@ furoate and fluticasone
di propi onat e, hydrocortisone acetate, hydrocortisone

propign@teim succi nat e, predni sol one sodi um phosphat e and
hydrocortisone probutate. Exanples of suitable M
ant agoni sts (anticholinergics) that can be conbi ned

In a\itill pthep aseesd 9f Hesinyertion; thercopingsition cemprisss a safbiofifarmula (1) and

a PBEhtlﬁhlbfo‘oHt PQIFPinIEH?EHréi%rreH PEE4 HrHibIFdR3AkESthose selected from the
gl ycop érronl um sal trospiumsalts, revatropate

groupsGeRsis @mpferohga[rgrqﬂwgm@)ﬁycﬁo@l%; grcqgthe compounds claimed in the PCT
patetnh' éa)tn%ﬁ@tMﬂerlw&ﬂméyWVGQNéA)/OéB?@@OWN@bQéNQb@é%1 WO

octane salts Eartlcu araclidiniumsalts, nore

200@,43:& SaAnd 281Q dZQQﬁﬂg émi the , composition may further comprise a
cortnl?étgro%”%QDéEféHhﬁf&)\ t%e(gqrﬁnff%hglgfh of mometasone furoate ciclesonide,

car bon Xy) - 1-azont abi cycl o[ 2. 2, 2] oct ane salt
budqsqrjm flubcasone fwrpatengir Befisaren Piorionate. da agdikign |t% the.pait of the

mveﬁ% 553?1884§)hlﬂe %@E@binﬁmbp[ the? -chhpetitidn Y ma§s fithed akdriiprise an
antléwwgﬁu geenhoeipcted fom the gpeyrotansipting ohirdiopium saltshglygerjrronium
saltd, O@D IZyd?B)‘?y ﬁ@%(&‘*ﬁ@ﬁ% c@t&xﬂﬂ -(3- phenoxypr yI£1 azonlablcyclo[z 2.2

( 6- Ami nopyr’i di n- 2- eridin-4-y ]D d
octape [salis @nd (2 RYeIRIEYL- 91(¥Hzan§en@xg}cazbow@mn Rrehiahicydol2.2.2
octahd s4f#135) . 2(R)-Cycl opentyl - 2- hydroxy- N-[1-[4(S) -

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 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 composition further comprises an anticholinergic and/or a PDE4
inhibidor.
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met hyl hexyl ] pi peri di n-4-yl]-2-phenyl acetam de (J-1
06366), 2(R)-Cycl opentyl -2-hydroxy- N
WO 2008495722 hyl - 3- pent enyl ) - 4- pi peri di nyl | - 2- phePGT/BR29D$HA0975
ide (J-104129), 1-[4-(2-
Ami noet hyI )pi peridin-1-yl ] -2@R) - [ 3, 3- di fI uor ocycl opent

-1(R) -yl ]-2- hydroxx1 2- phenyl et han- 1-
In yetg@ﬁ T gg@ggment of the mventron the composrtron comprrses salt of formula (1),

a co%&og{e['c?rd [d% drkichSbHErgib ay¥ht ey PD RS Retibigom - 3( R) -
yl net hyl 1 car banmoyl I et hyl j car banoyl net hyl | -S. S. S-tri phe

nyl propi onam de (Banyu CPTP),
The%ér?a offBFh@BEN B1Y ﬂ?e wﬂslﬁaﬁm% o@hermraﬁ.ehlneaya& dsed in the

- (3-azabi cycl of 0] hex- - 2- but

treat(np@ﬁ g&;@epg@t@%d;r?easgggu g\gge u% p{:IRr-ogc%gc%gtrng agents is expected

to hdveER Bendfiéral ¥AEQXtbr dxanpleiaBiaty) |a6@t§tdﬁ>é]9irbnro bronchitis, emphysema,
-di methyl - S-oxa- -azoniatricyclo .S. 1 .0(2,4)]nonane

or ng;mchbetrL(cgngulmonary Disease (COPD).
di phenyl pr opi onyl oxy) -7, 9, 9-tri net hyl - 3- oxa- 9-azoni atr
icyclo[3.3.1.0*2, 4*]nonane salts, 7-

The lagliveosammounds andithe salts i theysembinationn - atthe 89-@ogpist of the

|nverlrt|c91 gncf'th]epftg@a{ Fr‘\hﬁ)ltgr%[ Qbfhrcgﬁ%rfolidé%%ﬂﬁ:oc&i@&ﬂ@QK&'/H c

Id este moptionally 1n the form
antrqrfolmewgrcs maycksradministensd tegetherin iherams pharmiageutical composition or

in diﬁhr%ﬁt rﬁé’@faﬁg%@n%&%ﬁ* E@ﬁ‘?rﬁﬂ%egrﬁﬁﬁtan@&g eddopi@ht o ée@r uential

eir armacol ogi cal |y conpatr bl e acid
adﬂ‘dfd%trattipljrb)/é'@@ §@ne,&fr§rd§fquﬁé reetet s chl ori des, brom des,
i odi des and net hanesul phonates are preferred
Particularly preferred pharmaceutical conposition
Itis gertemglatey thet elhactive\agrnisoyouibhe pdminitered|at ther sanag Hpgor very

crosé "r) tirﬁ@ %lf’erﬁé\%f}rp‘c‘,ﬁé bFfld ¥ctobS esdil ve tﬁ%@ﬁqﬂihé)rﬁwo é’r'id the other

It ona erapeuti c agents sel ectedfro
(s) |@}ﬁblﬂlrih% dagi @t inmgother ﬁmf*@rlas@rweorftwrp@&t%es cauld e takeq é/vlce daily

and &ﬁan (s§'6ncd Jjéig Qrﬁwcé?'%?th%r @ﬁrﬁé s oht W {h‘éatﬁﬂz'éea -day dosing

ate tlotr0|umsats yrroni um sal

occrare[dz orman&tylsz@f@'agtyzatﬂerﬁsém )aa@ etqre(mefqraph qdihefrrbﬁyap‘rves
wouRd t)akén td@éﬂﬂe’r APiHeY l?rpg Ii)rkfé%kﬂ)n St felst ﬁvo( laRd more preferably all

particul ar aclidiniums preferably aclidinium
actr\{gqsdvﬁ%ye administered as an admixture.

1- (2- Phenyl et hyl ) - 3- (9H xant hen- 9- yl car bonyl oxy) - 1- azo
ni abi cycl o[ 2. 2. 2] octane salts, rolipram roflumlast,
The @ctivinsubstanca samppsitionsaeaondiag tol the irvention areePreferabiy adipinistered

in th%grgrjgj g dg&i&rt{%@mrm NN (i Gdred witheRO Rép ¥P thidfbrs, Wepecially 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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The wv&at'@h&rteer SRFOMRASARS 2 Figtaed ofdreating ajnwraenany Aiseasg.or
con@SHPREER b& BsthRTA cheshidobstuctive ptfh‘%ﬁbk'yajlie'a)se @08 nfmal

antichol i nergic agent.

the %fh‘u‘rﬁél C%ﬂ’m%a‘ﬁgy H?%"ny

desqrmeér&?by%tcet oxy] - 1- (3 phe

.2.2]octane salts and 1-(2
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assepiated Wih PRadERneraig serepterastivitiote rg%t
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Phenyl et hyl ) - 3- (9H xant hen- 9-yl car bonyl oxy) - 1

In partigWar theinstod b pAreatind @puimenant (diseaserpec

SoMmpsisesray

rh'§tteh‘?gr to(iﬂg'ﬂﬁn?rﬁala]a‘?ﬁ’érhg Ut oﬁfeéﬁé?:tl\?@ét‘?\%ﬁdoff rr%g‘aﬁggate salt of a

consi stin

uroate, cicl

combgumsgfrfpuwa 1) and adbeoapetticatinefectivel amoynt of enerms more other

|nh|b|tor.

rises a sal

ther?@éﬂ? kgﬁ’gosi ?Ll‘dglnﬁc:%%rjt iostbraRT aﬁ%ﬂ@&kllﬁér?krﬁ%ehg\é? gtp

PDE4 i nhi bi dor.
are those selected fromt

Partlcul arly preferred PDE4 inhi b| dors

he group consisting of

Formyptigs Bxamplef!| (Galatiasartridee fominhakatioBhd t he conpounds

clainmed in the PCT patent

W003/ 097613, WO2004/ 058729, WD 2005/ 049581 ,
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appl i cati ons nunber
WO

Ingredienber conprise a cortic
group consi sting of nonet

Thao +
TTTC \/UII’JUOI l.I UII ||uy

bAtmumtd sel ected fromthe
sone furoate, ciclesonjde,

5- (2t{tbd gid6ro-4.) Uti casone f

‘onate. In addition t
phermi@i w)ln%l]mm}ﬂ(ﬁﬁh bi t or
hydrBQ;FEWI)SG &%ﬁuﬁ&fﬁ' ;%(:1‘0

group con
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3- f? I—I\/drrn(\/ 2. 2-hi Q(?-fh

UHoahg and fluticasone

b the salt of the invention
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pn\LI

Lactagyl ) - 1- azoni abi cyclo[2.2
1- (2-Phenyl et hyl)-3-(9H x

Zsrr@ct ane salts and

ant hen- 9- yl car bonyl oxy) - 1-azo

ni abi cycl o[ 2. 2. 2]

Formulation Example 2 (Formulation for inhalation with a DPI)

Ingredient

Amount

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

15 mg

Lactose

3000 mg
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i nvention and the PDE4 in

expect ed to have a

aNpd mgast hma, acute or

sema, or Chronic Qobstructive
The active conpounds and the
i.e. the b2-agonist of the
ni bitors, corticosteroids or

Lact%géjcocortl coi ds and/or ant
M ni stered together in

% hgergics may be
e sa phar maceuti cal

bUHpUbILIUH of1 IH UIIIBIB
separate, sinultaneous,

adm nistration b

. t he sant
FormgRieEramla 4 (aimUpYors(or palagig Hite

adm ni stered at the sane tine,

Alternatively, one or two
hao

LUHpUbI[IUHb rtended—for

concom t ant or sequenti al

fferent route. It is

afth d be
or very close in tine.
actlves coul d be taken in

. B

ha el h o
LIIC IIUI ||r||g allu LIIC ULIICI

Ingredienber scenari o, one or
twice daily and the other

O
ts)y—tater—n—theday—5S

[ Amoati ves coul d be taken
(s) once daily, either_at

5-(2L{[se(2sAgMublote as one of t
phenylethoxy)hexyllamino}-1(R)-
hydroxy-ethyl)-8-hydroxyquinolin-
2(1H)-one, napadisylate (micronized)

Nes5 kit ce- a-day dosi ng

Mometasone furoate

400 mg

Lactose

3000 mg

Formulation Example 5 (Formulation for inhalation with a DPI)

Ingredient

Amount

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

15 mg




occurred,
nore preferably all
w0 o@ehdero at t he same tine.
and nore preferably al
as an adm xture.
accarding to the inventio

or separately. Preferably at
of the actives would be taken
| e aBECT/ERZDNS/000975
actives woul d be adm ni stered
The active 2ubst ance conpositions

| east two, and

Preferably, at

hydriowy-eHu!) flohyerexyasiniebesi t i o
2(1 Pl)t' cH% hBgadig/idte PhicroMizddyT S

are preferably administered

hs for inhalation delivered
especially dry powder
nher form of topical

 ers; however, any ot
3<R>2@a$rtera%a%a< ol e

thlerIM)%E@tbf(ﬁdl EPphrRy propylf-or

azoragt'ﬁrriol5§d?§?ttfﬂ%§ro%§g' Cab

ftab
fho ar\fl\le oa|+o r\f

t
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hh A~y

T%@gn 'S possible. Here, the
8 ons enbodi es t he

m especially in the therapy
5es or for the treatnent of

e carriers for fornul ati ons
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Morrﬁetasnﬂwerfnrdamn ngton: The S

nceont Lrvzant 1 o ~an A o
- Hl COCIIL LB ALY EAYAN vari T

c4ethog and Practice of

Pharmacy, 20th Edition, L|ppincott Wlljans & WIKins
LactoBs | adel phia, Pa., 2000. [hgod @Gl owi ng non-limting
exanpl es i|lustrate repregentative pharmaceutica

conpositions of the I nven

Ion. The 1 nventron further

enconpasses a net hod of treating a pul nonary di sease

iti uch

ForBuafig g elE 8. EBimy

el ik ATERS

adrenergi c receptor activity,
adm nistering to the mammal ,

r chronic obstructive
associated with b2

t he nmet hod conpri sing
a therapeutically

ef fectTveanmount —of & pharmeceuti cal—compost t1onm as
Ingrgdienti bed above. In parti cOMAUNthe nethod of treating
i se or ¢co

5-(2g[Bi2a-gifigsionzy t o the manmm

phete R EPAIEP At her

hydiky-etrgl)®- hmbﬁ/qotri?bﬁﬁ t her

201 b e R SR T

hdi-tion hnnprrcac

alig ga therapeutically

Adi syl ate salt of a conpound
Apeutically effective anmount
apeuti c agents, such as a
3Iinergic agent, or a PDE4
anpl e 1 (Gblatin cartridge

| P

f el : A :
I IIIIO.I O.l.l UII FUI IIUI al.l

1.1, ‘i ,ﬁlﬁa'i,atheptaﬂuprtom ardpahg For
(Formulation for inhalati
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r inhalation with a DPI)
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Formul ati on Exanple 5 (Fornulation for inhalation with
a DPI) Formul ati on Exanple 6 (Fornul ation for a

wWODIBALMS 1. A crystalline nononapadi syl at e BCTEPR2008/000975

hem napadi syl ate salt of 5-(2-{[6-(2,2-difluoro-2-
phenyl et hoxy) hexyl ] am no} - 22 -

- hydr oxyet hyl ) - 8- hydr oxyqui nolin-2(1 H)-one and
pharmaceutical ly accept ablg sgasvat es thereof. 2. A
salt according to claim1, which has the formula (I):
(1) wherein n has a value of 1 or 2 and

1. AP o RSy BRI arPehag St e Sk OUaI o 2iuoro-2

pheryletRo8ahéxyfiaminojH1rgydrexyethgi)8-Hydselyqainekh-2(1¢frdnleeangr oup
consi sti ng of :taélR’ @% hereaf

%‘!i%yfc“f"éygi?iﬂ £ SquPES3hRhy 1 et hoxy) hexyl ] ami no} - 1

- hydr oxy- et hyl ) -8- hydroxyqui nolin-2(1 H)-one,

2. ABRSELGYNB 36 sian 1y Which has e ieyTeEBicy) hexy! ] ami nop - 1

pha

Cf ?2;,— hydr oxy- et hyl )-8- hydroxyqui nolin-2(& /-/)-one,
napjadi "f?,S;

5-( - di il uoro- 2- phenyl et hoxy

yar )-- YT Oxgauhrol Tar- 264H) o

3yl ate, and £ F

-di f1 uor o- 2- phenyl et hoxy) hexy
/- et hyl ) - 8- hydroxyqui nolin-2(L H) - g4
4yl at e and pharmaceutical ly acceptabl e

ates tRereof. 5. A salt according to claim4
selected fromthe group consisting ofS)

5-(2-{[6-(2, 2-di fl uoro-2-phgnyl et hoxy) hexyl ] am no}-1-h

droxy- et hyl) - 8- dr oxyqui nol i n-2(1 H)-one,
whelrilhf K33 2o o eor 2
5-(2-{[6-(2, 2-di fl uoro-2-phenyl et hoxy) hexyl ] am no}-1(7

and PR O SL ) B TURLRLB! 1 - 2(1/ 1) - one,

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:

(R,S) 5-(2-{[6-(2,2-difluoro-2-phenylethoxy)hexyl]amino}-1-hydroxy-ethyl)-8-
hydroxyquinolin-2(1H)-one, napadisylate
5-(2-{[6-(2,2-difluoro-2-phenylethoxy)hexyl]lamino}-1(R)-hydroxy-ethyl)-8-
hydroxyquinolin-2(1H)-one, napadisylate

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

and pharmaceutically acceptable solvates thereof.

5. A salt according to claim 4 selected from the group consisting of
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and pharmaceutically acceptable sol vates thereof. 6 .
A pharmaceutical conposition conprising a

wo bh@sapeed i cal |y effective anount of a salt ackOr/EPI9g8/000975
to any one of clainms 1 to 5 and a pharnmaceutically
acceptable carrier. 7. The-@Barmaceutical conposition
according to claim®6, wherein the conposition is
formul ated for adnministration by inhalation. 8. The

Phak 9 eapliece 2-aPIBRSE-bheryIthoxy) XN EmPb)-T-hy By -Rithy1)-8-
the ¢co f co y

nposi tion further nprises a therapeuticall

ef hpdroxyauinglipudtt Hoene heminanadisylait her t her apeuti c
agenb.1e9 oL ] . o, : )
ahere (SO0 DO PREBRMCH NSGRRL LY G R fe
cohydressauinadind(1idhorg theprranadisyigle agent, and/or a
PDE4 i nhibitor. 10. The pharmaceutical conposition of
claim8 or 9 wherein the other therapeutic agent is a
copnd hatmacsutically[aseertable selypteRdhgjeefup consi sting of
pr edni sol one, nethyl predni sol one, dexanet hasone,

dexanet hasone ci pecil ate, naflocort, deflazacort,
6. AphRoprcegtiedl canwositien coMaEsias A deerapriticalyerffestivymamount of a salt

accﬂﬁﬁ%%’%ﬁ?@ﬁ@ of ONFHOF RS § bSPHPhatridcR BN LB taNE LaRier e,

cl nol one acetoni de, fluocinonide, clocortolone
pi val at e, net hyl predni sol one aceponate, dexamet hasone

7 Tﬁé‘bﬁéﬁ&%taghéctaﬁe E&gﬁ&@ﬁkﬁv adboFHiRE @ ddisi8 HRFEIR B Sinposition is

predni carbate, alcl onetasone di propionate,
formuytateshior adaitustratientpyliphatationsol one sul ept anat e,
nmomet asone furoate, rinexol one, prednisolone
farnesyl ate, ciclesonide, butixocort propionate, RPR-1

8. Tlys Baarmageptiasti epraPpsiins ofirdaim 6 on Lumheraip e garopassieaturther
comﬂié@é &ﬁ%?ib%ufib‘él@%cﬁ\;@érﬁ&ﬁ{t 3P Ghe BY MBIPRREEtherapeutic agent.

ot eprednol et abonate, betanethasone butyrate
propi onate, flunisolide, prednisone, dexamethasone

9. Tﬁ%ﬂh A RBOsRN8sR ORIl PRRerelhth8 BB 8P BSeutic agent is a

_ erate, bet g?rgétgdhasone, bet anet hasone

cortigpgiersfs, @nantichalipardic agant suwiéor acdkd inhibietr ocor t i sone
sodi um succi nat e, predni sol one sodi um phosphat e and
hydrocorti sone probutate.11. The pharnmaceuti cal

10. Ehenplrsmareuticat camrestion o claim g Savhereindhe pHier therapeutic agent is
a cortlRBERAGY ELIECREF M he 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, betamethasone, betamethasone dipropionate,
hydrocortisone acetate, hydrocortisone sodium succinate, prednisolone sodium

phosphate and hydrocortisone probutate.
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an anticholinergic agent selected fromthe group
consisting of tiotropiumsalts, oxitropiumsalts,
WO basooeum salts, ipratropiumsalts, glycopyrPGHER2908/000975
salts, trospiumsalts, revatropate, espatropate,
3 [2 Hydr oxy- 2, 2- bi s(2-t hi erd#l-) acet oxy] - 1- ( 3- phenoxypr
-1- azoni abl c%scl o[ 2. 2. 2] oct ane sa

1". EhG( Ebﬁﬁﬁ@ﬁwté?tahwj‘ﬂ’ Itiagy ot A Reo.- %ereﬁktﬁsﬁme&hﬁaaeut'c agent is

an aﬁﬁ@ﬁbllﬁ@r‘g%’é‘déﬂt deléctib ahihe Falp Sonsistinyg of tlotroplum salts, oxitropium
3, 4-tetrahydroqui nazol i ne- 3-car boxylic ac

salt ﬂatsomurneﬁaﬁw iPEairapii 83/ BlyeoryrTePEt saits irow'a Sals, rewgtropate,
espét%@té%ﬁémyﬁoiﬁz B\Qi"g(iltlﬁléﬁ\ﬁ)”a@ét'oﬁy 1‘r—(3 phenoxypropyl) 1-

-1-cycl gbuty P—l an- 2-
azor(w?ng( %Q@]Odﬂp? §a|t56 17_(‘;2(,Prli‘@ﬁqyy,lp{ohw-,§y -(S1 xanthen 9- ylcarbonyloxy) -1-

azoMbH@}JB{t)ZPZ]Bééhé"sé]ts‘lQ}be 123 B~ tbﬁal?dﬁb%dM&bﬁné—@%brMﬁ&amd
droxy-2-p e_é%s}acet am

endD SRSy BFANYAIALD 2o ) SRiel sotAPE L AERAly SR BE Ty pipRazin-1-

yl)- 1Léﬁ|dbuﬂ/1-lyl d?dxyplh ygﬁ a’%ﬂ?-@ﬁe (NP&-12835P N-[1-(6-Aminopyridin-2-

ylmet(\)dz;qtgqn%mo -gl]ﬁil‘h’)f@rg,pylugr_o 1(R)- cyclopenty!] -2-hydroxy-2-phenylacetamide

- 194103?!) '%Rﬂﬁybmsemﬁﬂméﬁﬁy N0 qif(d)a]nétﬁﬂﬂéz)@]]plpendm 4-yl]-2-
eridin-1-

pheiRGaRI g1 DR ARICHFIpe DYy M Eheyy-B Har o kiRentery)-4-

pnpeﬂemw beh%nflﬁgéaﬂw)de = 10%1b38y, I gh{&iAmmoethyl)pmendm 1-yl]- 2(R) [3,3-

| d
d'ﬂugsﬂcy@gmesﬁ%@ ﬂ{ygioeérépgnvﬁih%héﬁw w#car am)w- -[2-[N-[1-

(Cydl&iﬂé%y éﬁE’T)%)pendlm 3(R) y|methyl]carbamoyl]ethyl]carbamoylmethyl] -3,3,3-

- Cycl'opent - 2- phenyl acétic acid 4-
trlpr\esylamr@w% TrPe)XZ@ﬁm@eBM%WWOé&?the"V'aceﬂc acid 4-
(3- a&ﬁﬁé&}é@m . b 2 r&@é&%ﬁ R%bﬁ%swﬁmcs 101333, Merck's

7-endo- ( 2- hydr oxy-

heny| acet ox 9-di net hy |- 3-
Ort Gronio G2 B oKy 2y PP AEBO P B TEH b ha el 5
azorli at@.@ye?o[é '3Ph@?y4) o?@h@ ealksomf(bﬂd@h@wtﬂrbﬂ@rﬁﬁwy?& 9,9-trimethyl-3-

oxa-9-azoni a 4*Tnonane. sa

oxa-p- q;ymag;gyclp[@ ) ng fl,-]gplp@ne sgajtgx%fhgdroxy 7,9,9-trimethyl-3-oxa-9-

azorﬂéﬁ@?d’i’&[ﬁ 361204 Fhohahe - QQn&th*éFF-‘ﬂG&@ﬂe -9-carboxylic acnd ester salts, all
Hf 1 uor ene- 9-carboxylic acid ester salts

of tr@m orapn@welmte?)fqr@rfgﬂm@}r fasemAtest theinepantioners. thekk diasteseomers

and tnhﬁhfes&ﬂé}%f aR8 ro§tnor‘id1l?'n’€ thi faﬁ’ﬁ 8f heMpharntdlogicallycempatible acid
thereof, and optionally in the formof their

addifieraFatee ol ogi cal | y- conpatible acid addition salts. 12.
The pharmaceutical conposition of claim8 or 9 wherein

t he other therapeutic agent is ) ) )
12. The pharmaceutical composition of claim 8 or 9 wherein the other therapeutic agent is

a PDE4 inhibitor selected from the group consisting of denbufylline, rolipram, cipamfylline,
arofyliine, 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]pyridine, N-(3,5-Dichloro-4-pyridinyl)-2-[1-(4-fluorobenzyl)-
5-hydroxy-1H-indol-3-yl]-2-oxoacetamide (GSK-842470), 9-(2-Fluorobenzyl)-N6-methyl-2-
(trifluoromethyl)adenine, N-(3,5-Dichloro-4-pyridinyl)-8-methoxyquinoline-5-carboxamide,
N-[9-Methyl-4-ox0-1-phenyl-3,4,6,7-tetrahydropyrrolo[3,2,1-jk][1,4]benzodiazepin-3(R)-
yllpyridine-4-carboxamide, 3-[3-(Cyclopentyloxy)-4-methoxybenzyl]-6-(ethylamino)-8-
isopropyl-3H-purine hydrochloride, 4-[6,7-Diethoxy-2,3-bis(hydroxymethyl)naphthalen-1-
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a PDE4 inhibitor selected fromthe group consisting of
denbufylline, rolipram cipanfylline, arofylline,
WO pdoanvITast , piclam |l ast, nmesopram drotaveri nNRCT/EP2008/000975
hydrochloride, lirimlast, roflumlast, cilomlast,
ogl erri | ast, aprem |l ast, -25-
& 4- D| et hoxyphenyl )t hiazol -
yl- 1%?]’]@‘9‘ PWWJ)QYQ‘HF‘@&W)I"P’@ 3&%‘"{”@%@%’%4 -§¥ane-4- -(3-

cycl&ﬂ?))ﬂy(lfhkﬂﬁ) <§ Zr%ﬁéntﬁ@)g{p)hﬁ%ﬂ(%y&oh?xgy one, Cis [4-cyano-4-(3-

cyclopropy B eicaied BotompiHedyBheny b Giohatan 1k PNBE25I Fur Respir J
200% ég@%g‘frsibenétgﬁ?*i)@&thk CEPQQGR&%E\%G% (HEWCPHateht) -

z
applicatioris nonberaVRPBOdEh3, r\@02004/058729 WO 2005/049581, WO

200%(&%’%%@%%%‘{#? ?‘rl gilo) -18- met hoxyqui nol i ne-5-carb
- phenyl -3, 4, 6, 7- tetrahydropyrrol 0[3,2, 1-jk][1

13. Iﬁ% W@g{a%\écgﬁ é(ﬁ;on ﬁéch%ﬁrg(tg a'?ﬁ Zo?ire%?éﬁ?ﬁ%ﬁ“tf %2 whe ein the
othestha'ranqmti_opgénGHsplapt]ed_érolnythe(g:bp.up)ccprm;tmg of mometasone furoate
ciledphifle, beEbRO Y pds el BBS AE VTR Hailald b Bidm ol
glycapigaliupo saltsh 3 Z-Hydegryrdy 2-dig(3thienyl)acetoxy]-1-(3-phenoxypropyl)-1-
azorﬁ%(tg%@?cf[%??]ﬁ%i@;gﬁntgfﬁ%%_h%ﬂéfﬂszt@ﬁymﬂ@ﬁl-éﬁ%ﬁJb%n?%?ﬁ-1-
azorigty tysin( 2 2y2] eatamrosaits4 ralipfanu goftureitash cpidasy and she edrepcunds

clalré%cgl%thwgnt({gylc ﬁQ'n rgﬁﬁé@%yq’eﬁkﬁg&bz&ég/bseﬁ&\/vo

2003(pAP981aW@ 2609/02BEH3 anme//cwmm Z69N02004/ 058729 WO
2005/ 049581 , WD 2005/ 123693 and WO 2005/ 123692. 13.
The pharnmaceuti cal conposition according to any one of
14. A cambwation corhprisihg:a ealh as Wefinadhiaany lvoe apdatms1 &y and ope or

mor?c‘ 84h%?{h%¢ageruﬂpeé%rﬁtr g§e8 QR%hfghé‘g {3 { psone

, CIC eson uti casone
pr opi onat e, quticasone furoate tiotropiumsalts,

| Ll
15. SRR Sl HgL 3R dnagy gisease or condition in a mammal assadiated with
B2 adpeple)gldFecaptmn aefiity ythe ofieth@d Qc}mprlismgaa&alntmnng to the mammal, a

ther%ozegjﬁtr:aa& %gf %mé rg] g%%hé%]é%%ﬂcgcgg,a%?%pgﬁxg WHredlin any one of

claimo6 kaumd.l ast, cilomlast and the conpounds clainmed in
the PCT patent appl i cati ons nunber W003/09761 3,
W0O2004/ 058729, WD 2005/ 049581 , WD 2005/ 123693 and WO

16. TEOMEthAd @D 2laim 15 wherein the pulmonary disease is asthma or chronic

obstructive pulmonary disease.

17. The method according to claim 15 or 16, which method further comprises
administering a therapeutically effective amount of one or more other therapeutic agent,

as defined in any one of claims 8 to 13.

18. Use of a salt according to any one of claims 1 to 5 or a pharmaceutical composition
according to any oné of claims 6 to 13, in the manufacture of a medicament for the

treatment of a pulmonary disease or condition, as defined in claim 15 or 16, in a mammal.



14. A conbination conprising a salt as defined in any

one of clains 1 to 5 and one or nore other therapeutic
wagmanys7as defined in any one of clains 8 to 1BCT/EB2008%000975

nmet hod of treating a pul nonary di sease or condition in

a mamual associated with b22§drenergic recept or

activity, the nethod conprising adm nistering to the

19. Arapkaccording te.ARY,RRR PLelPiMp iorRef 2 PhaETERENHICa) LomPposition
accd?Bf'F\b W@SﬁWBh& 6* clslﬁ’@?@ﬁi 13, %6t u’%% i el tRRAMERt AWYpUIRBN&Y disease or
["ai s . The nmethod of claim 15 wherein the
Confﬂjmf}rﬁﬁé’ﬁiin%ﬂ ‘é‘é‘éﬁ‘j’é‘ 1%°ra4551 hma or chronic obstructive
pul nonary di sease. 17. The nethod according to claim
15 or 16, which nethod further conprises adm nistering
a therapeutically effective anount of one or nore
ot her therapeutic agent, as defined in any one of
claims 8 to 13. 18. Use of a salt according to any one
of clains 1 to 5 or a pharmaceutical conposition
according to any o ne of clainms 6 to 13, in the
manuf acture of a nedi canent for the treatnment of a
pul nonary di sease or condition, as defined in claim 15
or 16, in a manmal .19. A salt according to any one of
claims 1 to 5, or a pharnmaceutical conposition
according to any one of clains 6 to 13, for use in the
treatment of a pul nonary di sease or condition, as
defined in claim15 or 16.



