COMBI NATI ONS COVPRI SI NG ANTI MUSCARI NI C AGENTS AND BETA
ADRENERG C AGONI STS This application clains priority

wo c@siBaeni sh patent application nunber P2004BABEL2005/005841
filed 31 May 2004, which is incorporated by reference.
The present invention relates to new conbi nati ons of
certain antinuscarinic agents with R-adrenergic
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Combinations of drugs in which the active ingredients operate via different
physiological pathways are known to be therapeutically useful. Frequently, the
therapeutic advantage arises because the combination can achieve a
therapeutically useful effect using lower concentrations of each active
component. This enables the side-effects of the medication to be minimised.
Thus, the combination can be formulated so that each active ingredient is
present at a concentration which is subclinical in cells other than the target
disease cells. The combination is nevertheless therapeutically effective in target
celis which respond to both ingredients.

Notwithstanding the above discussion, combinations of known M3 muscarinic

receptors and B-adrenergic agonists which are used in combination to treat



Cardi ac cells appear to be susceptible both to known
M3 ant agoni sts and to f3- adrenergic agonists in the
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The present invention accordingly provides a combination which comprises (a)

a p2-agonist and (b) an antagonist of M3 muscarinic receptors of formula (1)
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wherein:
B is a phenyl ring, a 5 to 10 membered heteroaromatic group containing one or
more heteroatoms or a naphthalenyl, 5,6,7,8-tetrahydronaphthalenyl, benzo[1,3]

dioxolyl or biphenyl group;



whi ch may optionally be substituted, for exanple, wth
a hydroxy or al koxy group, wherein R4 and R5 each
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3 to 7 carbon atons, or a group selected from

m is an integer from 0 to 8 provided that when m =0, A'is not -CHy-;

p is an integer from 1 to 2 and the substitution in the azoniabicyclic ring may be
in the 2,3 or 4 position including all possible configurations of the asymmetric
carbons ;

D represents a group of formula i) or ii):
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wherein R represents a hydrogen atom, a hydroxy or methyl group or a —
CH2OH group;
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group, a hydroxy group, an al koxy group, a nitro

group, a cyano group, -CO02R12, -NR12R13 wherein R12

and R13 are identical or different and are sel ected
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The compounds of the present invention represented by the formula ()
described above, which may have one or more asymmetric carbons, include all
the possible stereoisomers. The single isomers and mixtures of the isomers fall

within the scope of the present invention.

As used herein, an alkyl group is typically a lower alkyl group. A lower alkyl
group preferably contains 1 to 8, preferably 1 to 6 and more preferably 1 to 4
carbon atoms. In particular it is preferred that such an alkyl group is
represented by a methyl, ethyl, propyl, including i-propyl, or butyl including a n-
butyl, sec-butyl and tert-butyl group. An alkyl group containing 1 to 7 carbon
atoms as mentioned herein may be a C44 alkyl group as mentioned above or a

straight or branched pentyl, hexyl or heptyl group.

Alkenyl groups having 2 to 7 carbon atoms mentioned herein are straight or
branched groups such as ethenyl, or straight or branched propenyl, butenyl,
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pent enyl, hexenyl or heptenyl. The doubl e bond may be
in any position in the alkenyl group, such as on the
wao eoositrsab7 bond. Al kynyl groups having 2 to 7 cBehBP2005/005841
atons nentioned herein are straight or branched
groups such as ethynyl, propynyl or straight or
branched butynyl, pentynyl, hexynyl or heptynyl. The
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and t-butoxyre heteroatons selected fromN, S and O.

Typically, 1, 2, 3 or 4 heteroatons are present,

preferably 1 or 2 heteroatons. A heterocyclic or
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iapdelenedlnyl , pyrazolinyl, indolinyl, isoindolinyl,
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A heterocyclic or heteroaromatic group mentioned herein is typically a 5 to 10
membered group, such as a 5, 6 or 7 membered group, containing one or more
heteroatoms selected from N, S and O. Typically, 1, 2, 3 or 4 heteroatoms are
present, preferably 1 or 2 heteroatoms. A heterocyclic or heteroaromatic group
may be a single ring or two or more fused rings wherein at least one ring
contains a heteroatom. Examples of heterocyclic groups include piperidyl,
pyrrolidyl, piperazinyl, morpholinyl, thiomorpholinyl, pyrrolyl, imidazolyl,
imidazolidinyl, pyrazolinyl, indolinyl, isoindolinyl, pyridyl, pyrazinyl, pyrimidinyl,
pyridazinyl, indolizinyl, isoindolyl, indolyl, indazolyl, purinyl, quinolizinyl,
isoquinolyl, quinolyl, quinoxalinyl, quinazolinyl, cinnolinyl, pteridinyl,

quinuclidinyl, triazolyl, pyrazolyl, tetrazolyl and thienyl. Examples of
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WD 2005/ 115467 PCT/ EP2005/ 005841 heteroaromatic
groups include pyridyl, thienyl, fury[, pyrrolyl,
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pyrazinyl, pyrimdinyl, pyridazinyl, indolyl,
i ndazol yl, purinyl, quinolyl, isoquinolyl,
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wherein:

e B is a phenyl ring, a C4 to Cs heteroaromatic group containing one or

more heteroatoms or a naphthalenyl, 5,6,7,8-tetrahydronaphthalenyl or
. biphenyl group; » ,

e R', R%and R®each independently represent a hydrogen atom or halogen
atom, or a hydroxy group, or a phenyl, -OR*, -SR* -NR*R5, -NHCOR?, -
CONR*R® -CN, -NO,,-COOR?* or -CF; group, or a straight or branched
lower alkyl group which may optionally be substituted, for example, with
a hydroxy or alkoxy group, wherein R* and R® each independently
represent a hydrogen atom, straight or branched lower alkyl group or
together form an alicyclic ring ; or R and R? together form an aromatic,

alicyclic or heterocyclic ring,



represent a hydrogen atom straight or branched | ower

al kyl group or together forman alicyclic ring ; or
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heterocyclic ring, -6 WO 2005/ 115467 PCT/ EP2005/ 005841
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wherein R'® represents a hydrogen atom, a hydroxy or methyl! group; and

R® and R® each independently represent

3 R o R
Rﬂ& /7 ' Q ,R”& /7 | g

wherein R represents a hydrogen or halogen atom or a straight or

branched lower alkyl group and Q represents a single bond, -CHa-, -CH»-

CHz-, -O-, -O-CHy-, -S-, -S-CH,- or -CH=CH-; and

o Xrepresents a pharmaceutically acceptable anion of a mono or
polyvalent acid

optionally in the form of their racemates, their enantiomers, their

diastereomers and mixtures thereof.

It is a preferred embodiment of the present invention a combination which
comprises (a) a p2-agonist and (b) an antagonist of M3 muscarinic receptors of

formula (1)



It is a preferred enbodi nent of the present invention
a conbi nati on which conprises (a) a R2-agoni st and
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formula (1) -7 WO 2005/ 115467 PCT/ EP2005/ 005841 R X
O-D R (CH2)nA-(CH2)m N~(CH2)p O 3 (I ) wherein: B
represents a phenyl group; Rl, R2 and R3 represent a
hydr ogen at om mi|§1 an integer fromlto 3; nis zero;
Ais a group selected from-0- and -CH2-; p is an
integer from1 te+2; the substitutionin o] D
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car bonyl oxy and R )
(2S) - 2- Cycl opent yl - 2- hydr oxy- 2-t hi en- 2-yl acet oxy; and
X represents a pharmaceutically acceptabl e anion of a
pRRier polyvalent acid optionally in the form of
their racemates, their enantioners, their
Bi reprasentsrepRENYAAPUR xt ures t hereof. The M
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-OC(O)D is selected from 2-hydroxy-2,2-dithien-2-ylacetoxy, 9H-xanthene-9-
carbonyloxy and (2S)-2-Cyclopentyl-2-hydroxy-2-thien-2-ylacetoxy; and

X represents a pharmaceutically acceptable anion of a mono or polyvalent acid
optionally in the form of their racemates, their enantiomers, their diastereomers

and mixtures thereof.

The M3 antagonists of the present invention represented by the formula (1)
described above, which may have one or more asymmetric carbons, include all
the possible sterecisomers. The single isomers and mixtures of the isomers fall

within the scope of the present invention.

Those M3 antagonists in which the ester group, -OC(O)D, is attached to the ring
comprising the quaternary nitrogen atom at the 3 position are especially

preferred.

The M3 antagonists described can optionally be used in the form of their pure
enantiomers, mixtures thereof or their racemates. Typically the carbon atom
carrying the —OC(O)D group has the (R) configuration.



The MB ant agoni sts described can optionally be used in

the formof their pure enantioners, mxtures thereof
WwW@eooshei4s7 racemat es. Typi cal ly the carbon at onPCT/EP2005/005841

carrying the -OC(O D group has the (R) configuration.
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-_azoni abl cycl 0[2 2. 2] qctane is nean r t he
Japically thegiombipatigngpntaipg e agtivg ingre eeﬁs g%ﬂ%fﬁ forming
¥E§|03 Osﬁﬁ@éﬁﬂafn%éﬂutléélrcoﬁ%gﬁlbﬁ i n aqueous sol ution.

salts of the conpound may exist in the
formof solvates, i.e. inthe formof hydrates and

%’ortﬁé‘%ﬁo‘r’ adrideB dBLEt, @ %Erﬁéguét%gaﬁé\%’@nd)fhet@ﬁ? BRH2-

esen i nvVenti on. ernDr different sa
EH)&dl revgh2,didith lemﬁz-yheemayﬁpbicmdhmmxypmygﬂ i n anor phous

ggélgllg '°¥¢|°@'£§]§Fga§&{$ H%ggﬁ@%ce%é( Qﬁ’lfsolﬂsdlé@otcfé'téb the

partially dissociated or undissociated form, for example in aqueous solution.
The different salts of the compound may exist in the form of solvates, i.e. in the
form of hydrates and all these forms are also within the scope of the present
invention. Furthermore the different salts and solvates of the compound may
exist in amorphous form or in the form of different polymorphs within the scope

of the present invention.

Also provided is a product comprising (a) a B2-agonist and (b) an antagonist of
M3 muscarinic receptors of formula (1) and in particular an antagonist of M3
muscarinic receptors which is 3(R)-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-(3-
phenoxypropyl)-1-azoniabicyclo[2.2.2]octane, in the form of a salt having an
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Al so provided is a product conprising (a) a R2-agoni st
and (b) an antagonist of M nuscarinic receptors of

wo orosi&611) and in particular an antagoni st oPCIVBP2005/005841
muscarini c receptors which is
3(R) - (2-Hydroxy-2, 2-di thi en-2-yl acet oxy) - 1- ( 3-
phenoxypropyl ) - 1-azoni abi cycl o[ 2. 2. 2] octane, in the

515(3:{%%%08&%17%% B%H%M'aﬁ&t%ll&gcé@atém@55%%5}4‘@7m0n0 or polyvalent

41 ani on

atia (immedinularA(RY- (2 tlydiseai, 2 dihipor?-yaceiondrio(Gophenoxypropyl)-

bR BLR g2 oot Bide] U5 ¥ combined propprationfor |
smmj»tbmeous aamratﬁomrc&;&ﬁuehﬁalwsE]lmﬂ‘teﬁmtmeohof@mumsn ar anlmal
f
GRS BB BB R Sl s
W@ttreanhenﬂ'cyfm ablrytohhdiseaseduiith résgdonds $o M3 dreagmism in a
uential use in the treatnent of a

separate Or  se
PWEEFP&?BW B?g@gse whi ch responds to M3 antagoni smin

a human or aninmal patient. The present invention
further provides the use of (a) a 02-agonist and
&he prasenyioMertionourtver prgvidas ithe ese eldape drsagsmist gp |P

ey e
ghiagenisixgf)M3 m%sgfﬁ]mle ]rtnenqp;bc;rg {ﬂ%l"ll%h |$i43é|2bfﬁ uudwwg-gmgmz
Pec8RnsF ekBben UM Deediiann AR AR AR s bra
gé(ﬂ’cR r)xmh E'?/ g\?wndx (ngcm)w 4 pearharceutically gcceptable anion of a mono
SOl o1 AT RR G ot g atler2 st -

F)én& Srdb?ﬁﬂaéz'ﬂrilémcyao [2.2. 2156t R BRIMIdER lfoﬁhélpl’é;ﬁﬂﬂiwﬁof a
concurre rate or sequential use in th

meglinemant fQifS"'aU|itQﬂﬁ}9Pﬁa@QﬂCy"§T"’s éa@%amr&?qusgﬁaﬁi vge in the
N@atﬂﬁ%ﬁ‘%@ réé}%r‘a‘ﬂ) g %}ég?ﬂs h RSpSRs BanB %ﬂfagomsﬁpm a

provi u an ant agoni st of

husaaror ahimal@agentors of fornula (1) and in partl cul ar
an antagoni st of M3 muscarinic receptors which is
3(R)-(2-Hyd roxy-2,2-d

Atdol rovided isaibe tuseyof {H)-drBanthgoristyqdr B yhyscarinic receptors of

Rt MLt efBgatg ot i iRy BagBPlsrs whicn i

@R)S(Qt r@xﬁEIthén-a-ymmwy 1q@Ipheabryprogyd)-t- (i n
articu

gzcmlalelqulgiar%?@ct@ng injtherfprn oha pel bayipgyAn.aniesXpKBigh IS B
bﬁgh%ac'e%tlcé}@%cébﬂaﬁhé%r%r?oﬁa ﬁidh@tcﬁ*rﬂ)%IWéréﬁt gelt (ihqrarfidiar
preparation a nedi cament, for
3(R)-(2- Hydroxy-2 2 dithien-2-ylacetoxy)-1-(3-phenoxypropyl)-1-
azoniabicyclo[2.2.2]octane bromide) for the preparation of a medicament, for
simultaneous, concurrent, separate or sequential use in combination with (a) a
B2 agonist for the treatment of a respiratory disease which responds to M3

antagonism in a human or animal patient.
Also provided is the use of (a) a p2-agonist for the preparation of a medicament

for use in the treatment of a respiratory disease which responds to M3

antagonism in a human or animal patient by simultaneous, concurrent, separate

-10 -



si mul t aneous, concurrent, separate or sequential use

in conbination with (a) a [i2 agonist for the
woe@atngnt of a respiratory di sease whi ch respPCiBP1005/005841

MB antagonismin a human or aninmal patient. Also

provided is the use of (a) a R2-agonist for the

preparation of a nmedicanment for use in the treatnent

of séﬁubﬁﬁél'db@cﬁﬁ%s%ﬁ@@ﬁﬁhw Qhaﬁt@é@ﬁ@ld& I\YI@ m&carinic

ant agonismin human or ani nal atl ent
@cﬁmor%mfef@crguladbrwdrm oarticulss ga raaltaganm Of/\My3ZDB§93IE[‘5?467

t t

R T A g B2 B B B o o o
ploenaxlypropl)- lemmbniabiqyaicof 2.2 Aestareindhe dgonpka S@If hagng an
U85 3 WPl R 8E AN E Bedhnleapiomf empnp orpoveent
f@dﬂ& romma@ﬂi@ﬂaﬂ 3(Rl-(zhz-lgvdroe®+2c;2/-ditm[sﬁ Zyla%ﬁof]ﬁme(a -phéerioxypropyl)-

ormo S I n nion X
pIRZPHiE @M?'P@é ?i}’c}é@@g‘{f - ani on of Iacrmlnz gr
pol yvalent acid (in particular

(R) - (2- Hyd 2, 2-di t hi en-2-yl
Tb%lfﬁ%@h@%#S%@\f@@S e uspan M g@ga?@gezofi\f%a%ﬁ@“mc

g’to‘?@)f fo-rrrﬂﬁla' @Veﬁf?at ih YArfuiR R Mithgtisstioh M3as&drinid)

t agoni st muscarinic receptors of fornula
(GIC)Ep’mn@IWlhlchpaB(Rb@-ldvdfahyﬁrﬁ-dl@'dﬁn'gt)"@ﬁet% ThiScarini c

éﬁ%&%@?ﬁywwy rgactﬁcyé;lq[% 2, 2{]0(‘2tan? 6{2 g%eog%r/m Ia salt having an

phien ok wiichpigla pharamauiadally ycbeﬂtable an]ommfaqr@ono or phkyvalent
i e R Eden 2R yPEeERYRE Bprencxypropy
ﬁ’fdzbﬁié\bﬁﬂyblo[zaz Q!i)cianb lm@h‘fdé)ufoalthe preparation of a medicament for

u?%lrb éﬂ@@%g%f a)feS&'fafaEyofﬂ?%%ﬁy @‘&‘F‘&F‘z‘?ﬁ? é{f i Mg fntagonism

B SRLAGH: orfaﬁ\'méll”t%ﬂ@ﬁﬁﬂﬂélﬁiultéﬂe&fs dom@ahchfsephrdtoor use
In the treatnent of a re@s)lratory di sease whi ch

seqysutiiakca-gdministratingoviihs() 2if?-20dmistein ReFicania A human or

r&at
3Blrd et LB RAH Pre DAY e coRRRYEH Foctaiion that
pautd loeibggravated bydeslnycardia.ani mal pati ent suffering
froma pre-existing heart condition or a condition
that would be aggravated by tachycardia. The present

TRE§RESep ifventibre furibep proliizsa metchbfdarfeatln@ athungareor animal
PBIE BB T BT h SIS A & PPRasBhaGe PP WHigh acbondd to
@gﬁn %lgtr@rﬁgﬁt&}n;\ﬁhléﬁ nEEh P Eo RSeS| §rﬂﬁlté‘mdwblya&ﬁmuﬁﬂey1tly,
separately or sequentlally administering to said patient an effective amount of
(b) an antagonist of M3 muscarinic receptors of formula (1) and in particular an
antagonist of M3 muscarinic receptors which is 3(R)-(2-Hydroxy-2,2-dithien-2-
ylacetoxy)-1-(3-phenoxypropyl)-1-azoniabicyclo[2.2.2]octane in the form of a
salt having an anion X, which is a pharmaceutically acceptable anion of a mono
or polyvalent acid (in particular 3(R)-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-(3-
phenoxypropyl)-1-azoniabicyclo[2.2.2]octane bromide) and (a) a B2-agonist..

Typically said respiratory disease is asthma, acute or chronic bronchitis,
emphysema, chronic obstructive pulmonary disease (COPD), bronchial
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separately or sequentially admnistering to said

patient an effective anount of (b) an antagoni st of
wOBosusaar i ni c receptors of forrmula (1) and i NPCT/EP2005/005841

particular an antagoni st of M3 nuscarinic receptors

whi ch is 3(R)-(2-Hydroxy-2,2-dithien-2- ylacetoxy)-1

- (3- phenoxypropyl ) - 1- azoni abi cycl o[ 2. 2. 2] octane in the

HyBEFLALtivR O?ﬁ'llﬁltlg]q{){ 'p@ﬂlc@fér BBiHPRE &F chibhie dbkSudive pulmonary
armaceutically acceptabl e anion of a nono or

dirslapedCOMD)aci d (| n particul ar

3(R) - (2-Hydroxy-2, 2-dithien-2-yl acet oxy) - 1-( 3-
phenoxypropyl ) - 1- azoni abi cyclo[ 2. 2. 2] octane brom de)
anputa(lyi)heasm haganics animal pavects sy ferngf F@'@sﬁpprﬁaﬁ&b?tmg heart

308 o BA T A e MR bt g eters
l'(a@ﬁa re—d&tsﬁﬁg hlafdlae artilythivd, 29p5/ dritsspemension, angina or
eSO e T T T e
FHefRagDatichiBDPrefditbiycstid patiditt ispuMahuman or ani mal

patient is suffering froma pre-existing heart
condition or a condition that would be aggravated by

AIQ&EYMQ i8a >;5':?'|je§igmac Ha?%rﬁ?o%ll%ﬁewnﬂﬂ‘s@n &td) pAdgonist; and

cardiac arrh ypo- O rtensi on, angl na or
(bhgm matdgokist oDMp Iraiistasinichiesepiors affonmuie &) gndiin particular an

i’&éﬁ%‘lﬁ?ﬂﬁ @ﬁé?aﬁﬁ{@re %ﬁ%rpgﬂk@ﬁ? §ﬁ§) I-ljl)ZArgﬁyAF& -dithien-2-
yvécs@etm?d 03Sprﬂari@hmrﬂmzl¢-tltazmalabtoyn’p{ﬁ?ﬂ]amaltmmhe $orngof a
agoni oni st
oA o é@w@@ e Amarel e s ?ﬁﬁé‘?‘/ﬁ "iaene
&rbolmtem@emtn srtid@anyEy 424 deoxyezznﬁtareen :ngacbtob(y) -1-(3-
- (2- y-2,2-dithien-2- ) -
pr(esi%ywﬁ@%wra;sp|ablcyclapog12mt%q>rgm5é} %ﬂ asspgiation with(e) a
6I’ﬁd;” aegutﬁ:aﬂ?Q ﬁé\ﬂé'&grr@i’ ofBihtX, Which is a

nmaceut| ca accept abl e anion of a nono or
poI yvalent acid (in particular 3(R)-(2-Hydroxy- 2 2-d

AR P e sy ) e oo
nggfﬁsfm%e?bg?m af formyle)(l)andgh @armukananmrtagﬂn@at @é M3albl e
BEsaiieReatiors Uiy f LR IRTRSER AT Bl s

RETRXYbrdh ¢l )-1 %z%ptabi@cbfp P aathree il the dorch ofra pait ha\amg an
an anf agoni st or.S

arini recept
ey X yhighds 8 af“éc%ti"‘tcﬁﬁ LAcopriabic apERyPf alm?%p 8 béiyvalent
é’éi& lﬁW&W'3)(R?1-(21FI961*0&91292/-@I|tlﬁibﬁ-22ylaéa§iﬁrﬂe(3 -phéritsypropyl)-
form of a sal avi ngDan_ o )
1-azoniabicyclo[2.2.2]octane bromide) together with instructions for
simultaneous, concurrent, separate or sequential use in combination with (a) a
B2 agonist for the freatment of a human or animal patient suffering from or

susceptible to a respiratory disease which responds to M3 antagonism.

Further provided is a package comprising (b) an antagonist of M3 muscarinic
receptors of formula (1) and in particular an antagonist of M3 muscarinic
receptors which is 3(R)-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-(3-
phenoxypropyl)-1-azoniabicyclo[2.2.2]octane in the form of a salt having an
anion X, which is a pharmaceutically acceptable anion of a mono or polyvalent
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anion X, which is a pharmaceutically acceptabl e ani on

of a nono or polyvalent acid (in particular
W@EHRPA (A6 Hydr oxy- 2, 2-di t hi en- 2-yl acet oxy) - 1- ( 3P@ITEPIIRY 5841

ropyl)- 1 -azoni abicycl o[ 2. 2. 2] oct ane brom de)

together with instructions for simultaneous,

concurrent, separate or sequential use in conbination

a\@'iot Qn F)Ql)tllcela @n@%ﬂ#rﬁiy-ﬁ@rdl#ﬁ% R fét’efﬂ%&‘} 196B- ﬁéﬁ@ﬁ%&opyl)

erin rom susceptible to
1r-exm|aila¢ymlq{2ﬂ| Hecispe \bh)rnllde) ap () dsp2 agavBstdar tgoni sm

F h d d k

sl S SrciirhielaBie L5 RPN e Phoftintofs)
ragsirdtGryRAsSdseuliich asspantiaoMBsintagoniin.nuscar i ni ¢
receptors which is

3(R) (2 Hydr oxy- 2, 2- di t hi en- 2-yl acet oxy) - 1- ( 3-
IRRYiS )z éo?ﬂ?iﬁé‘tio’l"p ofoeict [ki- o? pa}tQ of ﬁaﬁkag@ dshe

orm ¥asa having an anion X, whi
rmalna’a@\@wmbes& VASERID SHEN éomhnnéﬁorbfprad%nlat fafrparts or

é)a%lKX% h{?ﬂ\terlc&%p%%@@:g%ﬁ%@?ggtl\%qgn%&%ggm#oma@)dDDE
I¥(iRpibitarsHjx) coripcasteraids, it auitiena B @aiggonisis-(@hiehthlors of

S8k P EBST PRSPl g PRk Mo bailsast (2
§m|anméctmspse%e?qtegwnseqbemﬁaé :JZB Eyr::zcailyﬁm additlormﬁl agtive
G (3 AU G B ETRTBRing BE G P fffErs and
m&&,&m@éstgﬂﬁd@ge as hereinabove described wherein

such conbi nation, product, kit of parts or package

further conprises (c) another active conpound sel ected

b disct, kit of
oAb Sk i orappp oot

iy okparkege cORPripd Go)mrr@g@gwﬁ yseaini¢ feceRjers of

fgg@ﬁgﬂ arﬁgiR? QS‘JIJF ?rﬁw t%ﬁ@‘@ygﬁﬁr?ﬁ%ﬁcﬁsgm which is

Eu-ﬁydirt(»qb-z Q&jlﬁMreZNwefQXMM ﬂ&@hgﬂ@wr@ﬁﬂh)ﬂ'st i ng of

é Xigadniac Spoehe B L b P S AR R AR S wiich %

I%‘Fﬁidb@tltlmw aeeostable, arior ofcd mopardr:potywalpataag din particular
ta

%&Wedﬂmwwyd'% LTS RNE R 2 R it

& EREehAE BroiideNah® (a) a B2 agonist as the sole active
%-('%}—ﬁ%rﬁy 2, 2- althl Zn 2(y)l a[?:et%xy) 1- (3- phenoxyp

cappbynds. azoni abl cyclo[2.2.2]octane, in the formof a
salt having an anion X, which is a

It is also an embodiment of the present invention the use of b) an antagonist of
M3 muscarinic receptors of formula (1) and in particular an antagonist of M3
muscarinic receptors which is 3(R)-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-(3-
phenoxypropyl)-1-azoniabicyclo[2.2.2]octane, in the form of a salt having an
anion X, which is a pharmaceutically acceptable anion of a mono or polyvalent
acid (in particular 3(R)-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-(3-phenoxypropyl)-
1-azoniabicyclo[2.2.2]octane bromide) and (a) a p2 agonist without any other

active compound for the preparation of a medicament for simultaneous,
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pharmaceutically acceptabl e anion of a nono or
pol yval ent acid (in particular
WQERFA(A6Hy dr oxy- 2, 2-di t hi en- 2-yl acet oxy) - 1- ( 3PEHEPIIRY 5841
ropyl)-1- azoniabicycl o[ 2. 2. 2] oct ane brom de) and (a)
a [32 agonist as the sole active conpounds. It is
al so an enbodi nent of the present invention the use of

%pﬂﬁ?@n% QQ’Je d&r Bhueh UQ? ﬁ@trhbrﬁfe%tr'f@ﬁtecﬁtﬂfe‘ép%to disease

in“particular an antagonist of
whisic ggsponds tceMépmbagpmam gha hgman or anlmal patient.

3(R) - (2-Hydroxy-2, 2-dithien-2-yl acet oxy) - 1-( 3-
phenoxypropyl ) - 1- azonlablcyclo[z 2.2]octane, in the

THY prefdrred @b%}omgﬁlt@ gealsed dnihercobimdtionis of ¢heainvention are:
phar maceuti ca

qy&qrwgr@npan@g!;%ol?g&fﬁ%éqﬂbénrgépt%ro carEu‘t%r&D $nSliterol,

d?%o@?@ewé’ﬁd%é%t %@ndiérbhlh@sao@rehbm@umwo& 1sc(e'3harhren oxyp
py 1-azoni abi cy 2. 2] octane broni de) and (a)
iso@2nalinen ievosaloutasal, raa{:ut@fqhéneluaeimwﬁ%ta %ﬂﬁﬂok or

rep
s oBHEP Sl RO o p R JRL AREAG ! depihety), HRRFRGSimolEtol,
?baaqne rs?}qraéfacmae safmethol sibanadehsotnesot; safintepbr y
I S I G r.e 0

Giaime, deive. GRBOMH, SRCE NN p6undY, BYRBTENTY

Ef‘ﬁ%“?qm@:%:) 59%39 walzwmeu @y@m(smﬁz(a)édydroxy-z -(4-
ero a
eycrexRbeBY By BRI S -tegaﬁ%‘i{s'em’[wm te'\fé‘lol
@;ﬁ)é;%ﬁ%%w%ﬂ@ﬁmm?Maemarmmt ICAB-149 and 5-[2-
u

(e dnederar o i eI Bl Bt HETSI 2 B, 4-
R¥Jr8&9 J? 152 &‘;‘gf?k&ﬁ éthok;psfo?yﬁémonyl} btrm}étrﬂ?)}ethyl] -2(3H)-

sal nete

béhEntisidedipne,ot-Eduare-4-kydrexmheny)-2-14 t(étb@aFm'ﬁi??&'V') -2-

RGOS 1 RS A AT rophon -2
F14- I+ Belﬁz?rﬁ&)azbl&[)%-mldym ﬁatyjm.ar(\mo]ethanol 1-[2H-5-hydroxy-3-oxo-
RUh PR B BN SuPeiBap iy amaniedt
W&gﬁ‘ht@ larﬁ)gf1n12I-|5‘5-th|ydro@B—d:dﬂ4lan1d4-be[120xazm-8-yl] -2-[3-(4-
metlpp@lpﬁﬁay} hnrggtgwg ggppy am:)‘uo]%th%d qx[§ﬁt§‘}‘.§éro§y-ﬁyéi{o°4‘i¥
Hylﬂ B?l?%#ﬁl@zse ?91 él(3 %&tﬂbgﬁ%ﬁ??@mﬁmﬂmﬂrd)mddammiét[}\anol

-[@EI-E-IWM@IOW-ATS My"pyh@'i‘%ﬂx?z'ﬁ' G-y ?1{263-25 etheaneny-

,{Eg‘nh# Pﬁ]‘-’é-)ﬁlbenz)'%%ﬁyla jethanol, S-hydroxy.o-(1 (1-hydroxy-2-

isopropylaminobutyl)-2H-1 4-benzoxazm-3 éH)-one 1 (4-anl|no 3-chloro-5-
trifluoromethylphenyl)-2-tert-butylamino)ethanol and 1-(4-ethoxycarbonylamino-
3-cyano—5-ﬂuorophenyl)-2—(tert-butylamino)ethanol optionally in the form of their
racemates, their enantiomers, their diastereomers, and mixtures thereof, and

optionally their pharmacologically-compatible acid addition salts.

The preferred p2-agonists to be used in the combinations of the invention are:
arformoterol, bambuterol, bitolterol, broxaterol, carbuterol, cienbuterol,
dopexamine, fenoterol, formoterol, hexoprenaline, ibuterol, isoprenaline,

levosalbutamol, mabuterol, meluadrine, nolomirole, orciprenaline, pirbuterol,
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[4-(1- benzi m dazol yl)-2-nethyl - 2-butyl am no] et hanol ,
1-[ 2H 5- hydr oxy- 3- oxo-
wabbod/1s4bENZOXazi n- 8-yl ]1-2-[3-(4-N, N -d PCT/EP2005/005841
i met hyl am nophenyl ) - 2- et hyl - 2- propyl am no] et hanol ,
1-[ 2H 5- hydr oxy- 3- oxo0- 4H 1, 4- benzoxazi n- 8-yl ] -2-[ 3- (4-
nmet hoxyphenyl ) - 2- et hyl - 2- pr opyl am no] et hanol ,

forBX Peptbteral ntod ne, rmoterol salbutamol
é’&gg RS o ??%DFE?? s Hgmoneth

$ahﬁeturolpybanadtﬂ] mlimatmsbl terbutallne tulobuterol GS 1, GSK-
f@é?ﬁi %g%%%;fﬁ?z%oa nd DA% @e&ﬁ&‘nglﬁ} f-the Yorm &rthéir[ 3-

r-bcﬁmgtésr testodnahtiphlers tinat dipbtePedmeng) amd mijtetelsdhereof, and
e

‘P@l?%‘?%ﬁl rﬁ"\%&’l‘ﬂﬁgﬂaf’?'céw aorﬂp%tg:ﬁezggggﬁdﬂltlgn(sgl_ﬁ one,
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henyl)-2-tert-butyl am nog et hanol a\
gm@ai@q NSxariagansty ok iiepyention have along duration of action, it is
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ptiona ormof t racemat es hei r
EABAS). Tirercombiriesi druds asuldrtbasbe egministerddx@nnecs day.
t hereof, and optionally their
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Péﬂfc@faﬂ?@ré@&edgmam‘staetf@mbﬁemsedlmetetdhand@ﬁj{-ﬁﬁ?%)hQSK-
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Flag)%ﬁi%ﬁé% Nair &%}Qbﬁ{e% thé@ﬂl&été?é@hersfmmb@lrab ithereof, and
terol’, isoprenaline evoslg but

refianally itheir phﬂymphoglce"y-e%lpa? ﬁgﬂd?%ﬂltmﬁ?t?e&gre prefgyred
%@ %391?4&&5&9310?&3 &AeeAnL Qﬁﬁ%ﬁ md?é PPE¥eRESlare salmeterol and

r not er ol r epr ot er ol ritodrine, rinoterol,

fahrioterabnin partlsdﬂmlmetﬂrd xnafenternd fornptem| fuparate.
terbutaline, tulobuterol, GSK-597901, GSK- 159797,

KUL- 1248, TA-2005 and QAB 149 optionally in the form
Thetfblwing cac begbesidereddo rrewaamtuemmp&s effsuitable acid for the

d h
raiatop oL AR Safe.d 0% BoStghit: PR biocfiite daRk haRRbldimic
%@‘dt §u|p§bﬂ9§c@ hend¥Bhaiid agie nméﬂﬁncéulblhmld: avidnadatic dvidse
ong duration of action, pre erre
éureammad nRUECiRiG acid Jagticadid, ngbt“B ,@%*gmﬁ ¢ éc'ga?@ rIFHBW?/?C@“C
Id Fﬁﬁﬁé:’l)m Wﬁl)&ﬂ’@? Pefk SbrpserfieHEd atidy TaR®e used.

mnls ere once a ay Partlcul arly preferred LABAs
are fornpterol, sal neterol and ' GSK-597901, GSK-

S oot TPeg AR GHE 43 ettoamb v dr
@n@ﬁoﬁm ofiM3smaschrinicreaeptors Méoemﬂa (ldmad mp@rtlgulgr agy

A Adonta] %&B%SQ?%;@E%%&&%F%%R'ises(?ﬁi(g-l—ﬂ%%ij-ﬂﬂ-dithien-2-
ylacetoxy)-1-(3-phenoxypropyl)-1-azoniabicyclo[2.2.2]octane, in the form of a
salt having an anion X, which is a pharmaceutically acceptable anion of a mono
or polyvalent acid (in particular 3(R)-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-(3-
phenoxypropyl)-1-azoniabicyclo[2.2.2]octane bromide) with a LABA selected
from formoterol, salmeterol, GSK-597901, GSK-159797, KUL-1248, TA-2005

and QAB-149.
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are salneterol, fornoterol and QAB-149. Still nore
preferred are salneterol and fornoterol, in

w@20osiicybar sal met erol xi naf oate and f or not er oOPCT/EP2005/005841
fumarate. The follow ng can be considered to represent
exanpl es of suitable acid for the formation of
addition salts of the R2-agonists: hydrochloric acid,

&é?ﬁ%ﬁ%ﬂg‘pfﬁeﬁg& Amb g‘n%mrdf?h 5 %ntm?&b?ﬁﬁﬁﬁé 8 c%ﬁib‘i’nanon of

acl acet fumaric acid
amamiagomsian‘ul\dﬁ muscaiinic sexepiors iof formutecliandhinl parécularian

fﬁ%g%?%ﬁogmoagﬁér@ c.re I%%é%gsa \r/]vHLh%é@r LH%BrB%)V Q%S%lﬁ‘flen-z_
éw@bwﬂn(e sterioRgprpps-e Fezoh iabiEytiofh2 Ripclareoivomide ivih a

Ap R Srsr R e toral e ERERL AR RSB PSR - Blorgp UL

m@cawzws érﬁF@ABOT@ whi ch is
3(R) - (2- Hydr oxy- 2, 2-di t hi en- 2-

yl acet oxy) - 1- ( 3- phenoxypropyl) 1-azoni abi cycl o[ 2. 2. 2] 0
Eb&RE %ﬁwﬂocﬁlﬁ'%nf 8f l‘ﬁb‘bfre%nt Fvehtittig aﬂgorﬁBlnaﬂbrﬁ)Bf éﬁ Mahi ch

i's a pharnaceutical l'y acceptabl e ani on _of ?1
adhgonistasiected fomithe gsoun eansigting of 3(R)~(2- Hydroxy-2 2 dithien-2-

VB Rt SRopih R REE S pldtards bhmide, (3R)1-
Rhé ety {30@N-sarithene8-cafbanyldxy)- ﬂnazemabgcysla[%ﬂmne
S R e
Pﬁ/ﬁgﬁ?ﬂg%ﬂ{1§a?n;ﬁmycm2 L2odamebtontfe t\lmg1 alLaBdngelected from
inreieI e e o 5o 9 b 187§ KR a e, P12l ape

QAR-#4Y agoni st of M3 muscarinic receptors which is
3( R) -(2- Hydroxy-2,2-dithien-2- ylacetoxy)-1
(3 phenoxypropyl ) - 1-azoni abi cycl o[ 2. 2. 2] oct ane

I f
L s i W
mueptgmslmeompcamdw@ﬂomedl)re@ﬁtm particHiar ééFé)s@nlflydroxy-Z 2-
SR DI B e P2, e
ﬂrR)of(aZsa‘th!\m)g/aﬁZ afliodiX, which i8-a pharmaceutlcally acceptable anion

Jfgﬁ'g)tng’r%) Oba/g%(@ H%WF%"P&ME‘%(%)%WC’%@Q ! fthign2-2] 0

Pheaeiiivi - 3ph§|hb)%y@mdwmaaﬁomambmlt}{2azqwetﬂmalbmmde) and the
i abi cycl of 2. ] octane brom de {
R?@OD@EBSPJCQ’”@@'I%%H?WCU@Ifﬁfﬂlozﬁ( t8n-2-yl acet oxy
]-1-(2- phenoxyethyl)-1- azonlablcyclo[z 2. 2] oct ane
brom de with a LABA sel ected from .

According to another embodiment of the invention the antagonist of M3

muscarinic receptors is a compound of formula (I) and in particular 3(R)-(2-
Hydroxy-2,2-dithien-2-ylacetoxy)-1-(3-phenoxypropyl)-1-
azoniabicyclo[2.2.2]octane, in the form of a salt having an anion X, which is a
pharmaceutically acceptable anion of a mono or polyvalent acid (in particular
3(R)-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-(3-phenoxypropyl)-1-
azoniabicyclo[2.2.2]octane bromide) and the B2-agonists is salmeterol, in

particular salmeterol xinafoate.
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fornoterol, salneterol, GSK-597901, GSK-159797, KUL-1
248, TA-2005 and QAB-1 49. According to one

weedsdisgent of the invention the antagoni st of POAMBEP2005/005841
muscarinic receptors is a conpound of fornula (I) and
in particular 3(R)-(2-Hydroxy-2, 2-
di t hi en- 2-yl acet oxy) - 1- ( 3- phenoxypr opyl ) - 1- azoni abi cyc

'Ilh%[ r{%&ﬁé@’#sacﬁ%he |n@eﬁﬂﬁ} cgr%[gﬂo%fall fzérﬂgﬁsé‘éﬁ(é BEmdfe

raceut | ca ccept abl e ani on
a:aJ‘d |ta3naban:tlversupeﬂayme$ whtchaare gnown te be uisef mthe treatment of

r,0X - d i I
SR ER L 4% R Pl STRSRPider,
u@dﬁoﬁt&:bt i ]Ebukbelen{alDZ} iagibitos] mhIlBtOfSDOfr&ngleE$e ip38 kinase
particul ar ter mar a Accordi ng to anot her
'@%Sﬂrsr?é&aﬁl(ord‘&{fof?é’epﬁlfé’#?gcﬂqe{t%e ant agoni st of M
muscarinic receptors is a conmpound of formula (1) and
in particular 3

Ewnpiw opsuitaiplg épﬁhﬁéﬁiw% &g ean be. c(ognlﬁﬂ%q]wﬁp M% B%ajgoriists
ﬁf ngrtﬁéﬁyéﬂe %Leﬁb@f%ﬁ]wg%ﬁﬂ%m 'clfobatrﬁﬂluf\é’rd?bﬁ}fhné fiahminast,

i'ngZan an haraceuti cal |y
paicleewbatb h&asapramm ctubtaaemmwbydmclpionqmdarlguiastacqf@n(n,aﬁt

@ fagg 6&?4?&(9 egw%yag\c?r}yl)gmaéol I%\ dlne-2 iarngyhc acid, )sR)
é@ﬂyp)(gﬁxémﬁ@ﬁmﬁ?g@hﬁwbQﬂlsrﬁnblemyi]dw’)dlmmd\l-(&lé-
chisrodraayb 21es dobsraaesiag Syt MUsBUEE The
SRIHRRhLE n@(ﬁlﬁdoli’@oérﬁylmmatr@aa -(eMubMadthyt)aumiTe, de(3,5-

one or nore additional active_substang
Risblato-tiepysiginydes- methquﬂweomeeéﬁé?ﬂxaaﬁe . W?HIVJ)?‘;PX““

EhaRaH 8.7 Bl dFonft Wf?'%ﬂé%@?;"ﬁﬁﬁ%@mﬁﬁﬁﬁmw
cérberdmide; A43<Cypamentynagd-metaxyberzyd-Giringamino)-8-

NK1 -
SRR F 2 Pt pa M AR s Rl o B P ot St s
Bisdnﬂr?f&i}fylamlwlma@hmaemwt}u;-@:—meﬂwxyetbylbmmdm- (1H)-one, 2-

a ing, aro ' i i
cebopheoat braer el REh | Pl Fase
g%?d#ﬂigl'egﬁx h@‘l)‘l)@mlblﬁ?@@n‘l—one cis [4-cyano-4-(3-

yc%lq);gr(og}tlmp%qe%f é¥lugl%rr]1¥etl)1<t3>t]ylp égylll)cyc%thQg | I1 EJIo'l rBN&’-bC‘FEGb(%ur
gé)s?tg ﬁz%g(ﬁzé%%bgp 25§ WHeK 2537)ridthe kpivpouhds Qaiphahinl tae

B3 palenst aprppeRanrer W QORST B Ao EGFR 0814747 875 1
Ihd5hA9IS) pirett hpplication number P200302613.

Examples of suitable corticosteroids and glucocorticoids that can be combined
with M3-antagonists and p2-agonists are prednisolone, methylprednisolone,
dexamethasone, 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, deprodone propionate, fiuticasone propionate, halobetasol
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oxoacet am de,
9- (2- Fl uor obenzyl ) - N6- net hyl - 2- (tri fl uoronet hyl ) adeni n
W@ 20084 (365- PCT/EP2005/005841
Di chl or o- 4- pyri di nyl ) - 8- met hoxyqui nol i ne-5- car boxam de
, N-[9-Met hyl - 4- oxo- 1-
phenyl - 3, 4, 6, 7- tetrahydropyrrolo[3 2,1
i de,
ASpohe(s, RE5EMMg RN Berafhoionts Avine BRIRRERE) O
Rinidctiopr mpyhishe, mmamtha,sdneenuuum phosphate, trlamcmolone
6, 7-Di et

SR ARB R T HA 5 R BRI ARODe, PTaneAeBe SRISBIPRSIS o
Aydretartistnk ddetatechyd@ecortisone sodium succinate, prednisolone sodium
car bonet hox C 0- 4- cl opr opyl net hoxy- 4-

RigsPh ?@r%??e%/ Q?%ﬁ%&ﬂ ég%tla exanl -one, cis

[ 4- cyano- 4- ( 3-

cycl opropyl met h 4-di f I uor onet hox phen

Exaraples %@I@%L’(%ﬂ] Iantq@gﬁitq_ that 9@.@@ ﬁgﬂ&& Mgex an-
%ﬁ?é%’ﬁétg g%‘f’%%ﬂ?%ﬁ S§ %?W%%EQB@%* rbobhﬂ(asP (B-Fanlukast

bﬂéE’Q&irM@é‘Q ritotukaist) vetlleasHpsuhilksst, p‘a"t%mastap—gluk@at sastium,
OO 026 bl

n‘% %? W&s&iﬁ'&%@%ﬁ%’ﬁ?% olljl(gtszat h:t can be

ﬁl@ﬁgllpn@H?xwprbbyw?l;am]a@eﬁynm-exmyr(camdxqtﬁai[MA&Aaem-s-
redni sol one, ne ni.s sone
Pt TP nE YRR T D el B rIBeRR acid, o-4-
RH%?}S@'F\ Qr%xy—QbﬁﬁFdHWiHéﬂé%Pme@hﬂjf-@-m 1ttt ez0l-5- yl) -4H-pyrido[1,2-
0CoO t| sone, tri'ancti nol one acet on ? I @\fhn(’l one

albtividinid-ore, Gdailz hioroayinewt ZonumuRfiany
H?Fr‘ié?% @Qmo§8-4°6‘glth@s&ﬁﬁ@éfa%rd SRMAARLRAS PNB-[2-(7-

aI m rocorti sone aceponat e,

ﬁhlhxdmwmihnawt)wayllnP@nwi«as[aﬁémmtbyl@pﬂr@aa?’r e,

{

PRSI BED U ARG B SR SRR -

C?blﬁﬁéxw@thyl) [1 BJ4q1hmslmzobb@3 Zf%ﬂt;zaqum[é@—dipmrgldm 92 :7>-

one t

pm/iefezée%y e T D
@f&fehaﬁm@tyh@bmaam -PMetthoxyd-£i-methyli[e@idethyl-4, 44-

e oA B SONRE GO N 1 T BBl tsutforyhbenzamide,

Kﬁ% -E%O” RO N"%ﬁ-ﬁ@ﬁﬁéﬁ&{c}:‘r{%ﬁbﬁ{/mﬂrmﬂ]benzyl]-1 -methyl-N-

ne acetate ocorti sone sod Ihélg]

wédi-mauao-:pmwwlmn@olg&mxﬁpxq\m'egpﬁaﬁés
BB LR Pl RIORA e B sahb At b e

anmpbﬁﬁdaglammesi i the é’QTomtbuk@(mllcaileummb@t PCT/EP03/12581.
pobi | ukast, pranl ukast

Examples of suitable inhibitors of egfr-kinase that can be combined with M3
antagonists and p2-agonists are palifermin, cetuximab, gefitinib, repifermin,
erlotinib hydrochloride, canertinib dihydrochloride, lapatinib, and N-[4-(3-
Chloro-4-ﬂuorophenylamino)—3-cyano-7-ethoxyquinolin-6-yl]—4-(dimethylamino)—
2(E)-butenamide.
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hydrate, zafirlukast, ritolukast, verlukast, sulukast,

ci nal ukast, iralukast sodium nontel ukast sodi um
wa@2(04Af3671 4- Acet yl - 3- hydroxy-2 pro pyl ph PCT/EP2005/005841

enoxy) propyl sul fonyl ] ph enyl]-4-oxobutyric acid,

[[5-[[3-(4-Acetyl - 3-

hydr oxy- 2- pr opyl phenoxy) propyl ]t hi o] -1, 3, 4-t hi adi azol -

RepbleR o RS 58 R dlfifs hat oon be combingd yith M3
ﬁtlagbmiatscﬂy%ﬁ?lﬁbgemﬂs pay«f bﬂlogrﬂxefh%azpﬂep@dlsygatdt derktrapimod, 5-
B Do DRR GBS S Gueiersfami BRI e efpyricazin-
63nk; 4-3kcléﬂar{nao{l\2-(téﬁ butyl)benzamlde SCIO 469 (descrnbed in Clin

Chl or oqui nol i n- 2- Fl{ f\) é di met hyl ami no)
E’Bamaﬁ&%%gw(m F)a[(%n Abdt EF a0f NP gewb@ﬁu@ Oargulatlon

QIC ohegﬂl;] euﬁg{ (#Ab égﬁftm adi azol 0[ 3,2-a]-1,2,3-triaz
ol o[ 4, 5- d]pyrlmdln 9(1 H- one,

gﬁéerﬁm%? %‘f)%;ﬁagolé R reggsgoy L\népgﬁlg{s%% %aurftgé) Béfllnblneg with M3

A1 o) propoxy] enoxy

édﬁ)agammt&mb%égcﬁrﬁstm@yib}pﬁalﬁtl\bnﬁ Beﬁ%él)dapﬁaﬂt, tanepitant,
; (f l agr{g?xya Hqga{eg%qnfg nlt ngz oplt%nY ans @/ L%ntylp%enﬁprogloﬁyl]-
(hPéo@l [\IZmME{thWdéhy{d%t r%sWﬂble@?Fﬁ‘éﬂﬁélbﬁy%Ylb)tﬁ@bhﬁmy
I'] benzyl | - trifluoro- Ibut‘Q/I)l
ﬁwrgglgylcs&fnﬁg)&ﬂﬁd@ 3 { c.tqr(eg,ﬂ -Mathylindol-3-yicarbonyl-[4(R)

I Z) -
L ORI, 2 Rapiinii deRRe N SR R por)

@’lﬁ 351-3-dpMatheny-DfirifluorpmetirEy)iePeBa I BEL-phanyipiperisine f
RS PG P B PR M Blne B e iR IR o8 Bingrigin4-
yduiriadineddacarbexamidepd-[2(@M1 (R)+48,5; repi ferm n,
E%bg{ly%b%e%ﬁ)&gﬁpgﬂ “of;&] 3&?}”(5 ffuoropk?\enyl?%ng %Pn -ylmethy(] -5-
6%d-2/50d ik d:buM@mwmyéz@m ghoapmmara@wbuemumewmmgmcmﬁle)

ot 3‘{121%3(@&'3 st RupssePheruiahe oS Bt faspaheny)

@%rbh&#@ﬁnéﬂﬁ?ﬂ@ﬁ-@h?dh@bx&ﬂﬂ be ﬁ@iﬁ’ﬂblnﬁgljﬂhdsphbﬁc acid 1-

ant agoni st s and -agoni sts are hi or met

@@p)g/ﬂ ngthy@mua%%gl%ol €-2) salt, 1'-[2-[2(R)~(3,4-Dichlorophenyl)-4-
-t%gqogyea&%;}m J%mﬁ %z“%;faéw e]féBfr&[BQﬁiBﬂ:ﬁl%ﬁl‘?’é?’M -
mpm@ng]ﬁ(%owdetfgdtomMrWB)Mdbanbdvpuﬂid:@—ﬂ%described in
BT 20h2. S he AR BB e Culati on 2003,
108(17, Suppl. 4): Abst 882.
The combinations of the invention may be used in the treatment of any disorder
which is susceptible to amelioration by simultaneous, concomitant or sequential
antagonism of M3 muscarinic receptors and stimulation of g-adrenergic
receptors, in particular of f2-adrenergic receptors. Thus, the present application
encompasses methods of treatment of these disorders, as well as the use of the
combinations of the invention in the manufacture of a medicament for the
treatment of these disorders.
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Exanpl es of suitable NKI -receptor antagoni sts that

can be conbined with M3 antagonists and [i2-agonists
w@e@snol4pl t anti um besi |l ate, dapitant, | anepit aPCT/EP2005/005841

vof opi tant hydrochl ori de, aprepitant, ezlopitant,

N-[ 3-(2-Pentyl phenyl ) propi onyl ] -

t hreonyl - N- net hyl - 2, 3- dehydrotyrosyl | eucyl - D- phenyl al

F‘géé E{%{% legiﬁtp}et‘%ﬁﬂ?ébch g%ﬁﬁ%@% AL 8%8 F‘%gbﬁi% d?segsg’s t‘:vherem

thedu sexgf] brbmpj"romillgtmq &gdrids rmdpbbi;eld)tb Havalasenedicial effect, for
N- ben [ am

Exa BRSNS dale B LA Bhicikrnehitls, SRS L CYPHIR no -

DhstrestidePyigondiyBisease (COPD).
(2R 4S)-N-[1-[3,5-Bi s(trifluoronethyl)benzoyl]-2-(4-ch
| or obenzyl ) pi peridi n-4- yl]quinoline-4-carboxam de,

$hE2cRle [:dmﬁ&)m{s?m@he comblnatlon i.e. the M3 antagonist of the
Bis(trifl uoromstgg mhen yl ] et hoxy] 3(S) - (4-fluoropheny
a

inveptigi dhe R2-Agpni ANy sthepgptionab adiiveyenrapaunds may be
Ehﬂ‘\ rﬁﬁtére[tdht'ogétﬁ_taﬁnlthg I%gﬁ%;BHHrr%F?gut%al composition or in different

ucam ne

E:Gmbﬁslﬁt)né% ?(dﬁ)deﬁih)‘oﬁsspasatter sifmulianeoust byhgaphitemy bt e¢duenyial
- S). -
st sitalion By HERATE s difekeRy Bes. oxo- 1

H1,2,4-triazol-1-yl]phosphonic acid 1-

f” S’E(%e%‘béﬁfnq%l f?ﬁm@i%gﬁmdpgqjﬁlgh;noréwées a)klt of parts comprising an

aRtafonist bf M@Hﬂ@é&ﬁﬁt%@d@ﬁt&@r& RSHriuna @} ngﬁté?%ﬂﬁﬁstm&l@ﬁs
nzo[ c] t hi ophen- &merl di ne oxid

fqr@im@ltﬁr@pulecmrrsn se Pegueniis usssrt Eppbiation with a

SR Ty -

to Bldtantagonidm.any di sorder which is susceptible to
anmel i oration by sinultaneous, concomtant or
sequential antagoni smof M nuscarinic receptors and

# & praéfatre® errsbbdﬁhémrﬂe@pf@eﬁt inv&RBtRoGEdes B kﬁaﬁbhﬁsﬂ ar
of R2- adrenerglc rece tor Thus, the ées ent

SP/MPIiviRg BFRNtAGRNGTHS Uﬁ%ﬁ&f@‘v‘%@“’f% iChés 8 (Rr(2rhivsisgxy-
6 BGFHHES-5 léb%t&@')h (@%)He'hSX)l‘b?Sp)Qf 1IaESnlaBWBb[2’°‘? b : oﬂra in

the |nvent|on inth manufacture of a nedi canen
thecform of ataaitiavisig arh@ry@n o Whichds & pharmaggitizgsaacepiabre

f s
L
viseeioky bt-(Brphenihxyatopy- hgmiabibwldzﬁsaoetane brdraide) together

AP TistloBorstoh SFhwanBhys, FoRRR Sy StetP R £ “Shfedl ese b
Boinbmadsry wlﬁh%elﬁagér@ﬂ:fab the treatment of a resplratory disease which

responds to M3 antagonism.

In another embodiment the present invention provides a package comprising an
antagonist of M3 muscarinic receptors of formula (I) and a p2-adrenergic
agonist for the simultaneous, concurrent, separate or sequential use in the
treatment of a respiratory disease which responds to M3 antagonism.
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The active conpounds in the conbination, i.e. the M

ant agoni st of the invention, the (32-agonist and any
w@edeni1apt i onal active conpounds nmay be adm nPGI/BEPBUS/005841

together in the same pharmaceutical conposition or in

different conpositions intended for separate,

si mul t aneous, conconitant or sequenti al

Iﬂdéno% tJrﬁgdc‘? e{\’tﬁthg gﬁ‘ Efnvgfmcﬂ'n EAJsfls% 6P% 8&59% (i(dlnpprg)s]jng

one e 'nven rov es a
quaanmgomspoﬁ MB nnglsmanmamemjnmﬁslf fcnfnuw(lham: o particular an

#BRERHRLR T SEEPUE reProsR WA ALkt B2

yléeetoky)mo(ﬂapllia’cdxyprowl)h @zon%@@mmermctam@gmtm fofrarof a

e treatne espirato ase 1 C respo,
33 W RGBSt g § 2 BT E UG arSRARISARDT Of & Tono
& SSRHierit ré\éﬁﬁ('iri ?éHIQUIQVBG’QS(Zﬂ-l)}ﬁréX)Dﬁ 2RsAhieh- 2%&1@fdx§)-mg3-

an ant agoni st muscarini'c receptors which is
Bheroxypropyli eagpniabicyclof2.2.2]octane bromide) and a B2-agonist for the

£ ab
I&g@:};ﬁﬁ%@ 2@311%%% ezﬁ:sfe%lé@te g)ﬁ éégmﬁaﬂf@é"mﬁ% kréﬁt}né"]ﬁ %@'a
@spivato); diskasswhish aespoadsde M3 ardagdnisraccept abl e an| on
of a nono or polyvalent acid (in particular

3(R) - (2-Hydroxy-2, 2-dithien-2-

Wl B pRfE0 erhbbdimune bmhsepn\fmmbh 1e activel aninhpmmbe[ilﬂtr& 2]o

t b d th ipst t . .
R b T S
WRerekPRRY RahineYoMhdiBted ih 3% §élﬁ€ o in cﬁlﬁérehh ?hérhﬁ-a%bt]ﬁéﬁl

of a resplratory di sease whi responds

eeMBERHMANSM | n anot her enbodlnent t he present
invention provides a package conprising an antagoni st
of M3 nmuscarinic receptors of formula (1) and a

(n3he anrst peerfgtred eatpodingentttie M3rantagenistiad teingention and the

(7 2tprEF Ao ot BRisBh indhe S5 el Bactlital Sy biuionand e
SBmmdtaganiysifihala@ish N“ﬂ)tﬂj}%bé&ﬁﬂﬁﬁdﬂﬁﬁymwl 005841
I n anot her enbodi nent the present invention consists

of a package conprising an antagonist of M _
W&éﬂ@c@tﬂeﬂﬁ@éﬁtfé%r&ﬁdé@é R hBir(atibn @8 thetdin Iléflﬁédi ul ar

antagonlst of muscarini c rece tOfS whi

ch
chagpcterised) inrtbgithe agtive ingredients (3) ofgrn part of e smgle

azoni abi cycl o[ 2. 2. 2] oct ane, in
PheniHZ QBQ@F%MJhraW ng an anion X, which is a
phar maceutical |l y acceptabl e anion of a nono
In another aspect the invention provides a process for the production of a

pharmaceutical composition as herein defined characterised in that an
antagonist of M3 muscarinic receptors, a f2-agonist and optionally other

additives and/or carriers are mixed and processed by methods known per se.

The active compounds in the combination, i.e. the M3 antagonist of the
invention, the of B2-agonist and any other optional active compounds may be
administered by any suitable route, depending on the nature of the disorder to
be freated, e.g. orally (as syrups, tablets, capsules, lozenges, controlled-release
preparations, fast-dissolving preparations, lozenges, etc); topically (as creams,
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and a R2-agoni st for the sinmultaneous, concurrent,
separate or sequential use in the treatment of a
respl ratory di sease which responds to M3 ant agoni sm
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semisynthetic oils such as peanut oil and olive oil, glycerine or water with

flavouring, sweetener and/or colouring agent.

Where the composition is in the form of a tablet, any pharmaceutical carrier
routinely used for preparing solid formulations may be used. Examples of such
carriers include celiuloses, stearates such as magnesium stearate or stearic

acid, talc, gelatine, acacia, starches, lactose and sucrose.

A tablet may be made by compression or moulding, optionally with one or more
accessory ingredients. Compressed tablets may be prepared by compressing in
a suitable machine the active ingredient in a free-flowing form such as a powder
or granules, optionally mixed with binders, lubricants, inert diluents, lubricating,

surface active or dispersing agents. Moulded tablets may be made by moulding
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pharmacy. Al nethods include the step of bringing the
active ingredient(s) into association with the
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uniformy and intimately bringing into association the
active ingredient with liquid carriers or finely
divided solid carriers or both and then, if necessary,
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Formulations generally contain a powder mix for inhalation of the compounds of
the invention and a suitable powder base (carrier substance) such as lactose or
starch. Use of lactose is preferred. Each capsule or cartridge may generally
contain between 2pg and 400 pg of each therapeutically active ingredient.

Alternatively, the active ingredient (s) may be presented without excipients.

For single dose 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
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therein. Where the conposition is in the formof a

capsul e, any routine encapsulation is suitable, for
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lrgqﬁfg%;g éﬁ'rslsjpggbfé pass| t?l’gglglgﬁ’lr e(?ép&LFerfo?éﬁgBéreerﬁPalﬁﬁﬂé'ﬁt orto
didehaFgRohatRAden fr@rrﬁtﬁfatcaFﬁjlélthrbeglc apssel prrfobationg doycheeans of

conposi tions for topica t he
centituggl ferge ﬁlﬂpng fnhyala tlggaﬁ%qzrénh%@y 14} glg%ﬁlfnghe %apélule has to
b %ﬁ@gg{iﬁrﬁogﬁ ‘[Héﬁﬁbfal@f"‘&é%ﬂ' ety alsaBSerhblizofake mt@psué es

ges of for” exanple gel atine or bli st
rfecessammmesertlmméfemoﬁm afaRsHSeMhch i Gn QpeEA OH tgﬁt

@Fnscﬂ tag@%ﬁi@én%% f?Pgﬁﬁé%ﬁ&wtefoiﬁé? dffitBskatrard to

e or nmulti-dose delivery,
th@ usé of hasiegalatinedapsuled dednbabiior pgwdensare &a),ﬁgo‘gtpr(gﬁctlon

can re-netere -]
Gt o Gratr At e dbe ARG DI Sehbtuadiesing or
%ﬂtgsrﬁa? thé lbé;tnsmlési mameebaam: eltxpdeeda peavibusty) toraxtremedetative
ornul atj ons genera

e S S O R S Ly
cﬁc%kﬂétﬁl@k?rl R Moraasar, forarriumbersftapsule éhatars hinasmplete
actose ol starch. Use of Iactoseb preferred. Each
opusiorehas been tarorge (ereds Nj@lsan & aly 1 § Ontai n bet ween 2g

and 400 g of each therapeutically active i ngredi ent .
Al ternatively, the active ingredient

pomeeapsulewnhidiensthaye @ rppearine frewmywWhich Q'IGE*;V'% éaPﬂH%ﬁ garybe
O%%stf%rgﬁi#o;%% %\ﬁﬁq cFAge mqﬁﬁﬁﬁ BAYR:BA %’ﬁd"&h;ﬁ?lﬂ@ t&hes

At 0 Sna cont al ners,
pass,| a5 decibge iV e2/084p5 D ther capm@ba@rmh@vet '@vetylng

taken f

oot 508 B BE o P B R e WiTp el

EWL@r %léezledéll@cl’m?ge @egeywoguoass& and GRI2242 184pi Theyor
es In

Q@OBV'&&MD@@W%@;'%A}TL ()'Wﬁay?%‘%}"’;}n gﬁ"S‘%F “ﬁgaer'i?

%vﬂ L NE RS nitBe ot R sBOin Suppheon endislaomorea strip:
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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 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
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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 de-agglomeration

is obtained during discharge.

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 walis
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 replaced after the prescribed number of doses has been taken (e. g.
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menbranes (e. g. EP0069715) or disks (e. g. GB
2041763; EP 0424790; DE 4239402 and EP 0674533),
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hydroflucroalkanes, e. g. dichlorodifluoromethane, trichlorofluoromethane,
dichlorotetra-fluoroethane, especially 1,1, 1, 2-tetrafluoroethane, 1,1, 1,2, 3,3, 3-
heptafluoro-n-propane or a mixture thereof. Carbon dioxide or other suitable
gas may also be used as propellant. The aerosol composition may be free from
excipients other than the propellant or may optionally contain additional
formulation excipients well known in the art such as surfactants eg oleic acid or
lecithin and cosolvens eg ethanol. Pressurised formulations will generally be
retained in a canister (eg an aluminium canister) closed with a valve (eg a

metering valve) and fitted into an actuator provided with a mouthpiece.

Medicaments for administration by inhalation desirably have a controlled

particle size. The optimum particle size for inhalation into the bronchial system
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mucoadhesive agents, tonicity modifying agents and viscosity modifying agents

which may be administered by nasal pump.
Typical dermal and transdermal formulations comprise a conventional agueous

or non-aqueous vehicle, for example a cream, ointment, lotion or paste or are in

the form of a medicated plaster, patch or membrane.
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particle size. The optinmum particle size for
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T Rhsegae rarFameos i eaine e AAFG! Santining the
| ShitatRhs AR BA(bR&R ndimally administered so that 3(R)-(2-Hydroxy-
2,2-dithien-2-ylacetoxy)—1-(3-phenoxypropyl)—1—azoniabicyclo[2.2.2]octane
bromide and formoterol are presentﬁtogether in doses of 5 to 5000 pg,

preferably from 10 to 2000 pg, more preferably from 15 to 1000 pg, better still
from 20 to 800 nug per single dose.

For example, without restricting the scope of the invention thereto, combinations
in which 3(R)-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1 -(3-phenoxypropyl)-1-
azoniabicyclo[2.2.2]octane bromide is used as (b) and formoterol fumarate is
used as (a), the compositions according to the invention may contain for
instance from 20 to 1000 pg of 3(R)-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-(3-

-28 -



the formof a nedicated plaster, patch or nenbrane.
-27 WD 2005/ 115467 PCT/ EP2005/ 005841 The proportions

w0 poodhisabr (a) the [32 agonist and (b) the ant apONBP1005605841
MB nuscarinic receptors may be used according to the
invention are variable. Active substances (a) and (b)
may possi bly be present in the formof their solvates

or hydrates. Depending on the choice of the d
RBECKRIOPH)- - AREBKRR R 2 ARSI WTARS AR BB Bd 20 10 of

) pe of the present invention vary on the
%@P{se?%};fn@ﬁgaq%i fferent nol ecul ar weights of the

various salt forms. The pharmaceutical conbinations
di ¢ . . Cain o _

Srrens. 8 s, pbeElce Bria IR Ea o, B dchlion may
orit@inBR)-(2-Hyproxdy &, 2-dltlyieh+byladetody)- t-(3-plagnoxyprophig-1-
ge%ﬁlpg%htm&;?c%[égs?ésgtsgé tq?gigg%lngv(aﬁne[hg %ggéjo%blmé?erol, in a ratio
BY W)eli S&Mﬂ; Piie %aﬂg&ﬁr@hizaﬁ:gu? :ysoatoeztwéy) pr_fbfér@btygle {igﬂv 00:
ro -1-" ‘azoni abi cycl of 2. ct ane, brom de an e
A ieTasabiud 36 10 ABD( BINGIgAPISTaDY LaM i BrBIoa e
fornoterol which are particularly preferred according

to the invention. The pharmaceutical conbinations

abe phamacauticaliromnasiions GRCOFAIIERRINYeNHIN CaHANMG) e
: : | r -

RaofrRGRg ot G SR LEL AL sy SORRYTod 5 Rt R)-2-ycroy

RraediehiedRyyldaetony)-1-B-pheneygpropy)-prezpaiekisyglof2.2.Zlackane

50:, 1, r referably fromJ: 'y
bietidg codaeiarteg s brabe bl ESkber M haths of o PU521e: o
SRITERIbIY s tidao 200014 MAbicOsTefepdbly fpmatiito H)00uge even more
normal I'y adm ni stered so,  that 3(R)-(2-Hydroxy-
prefembhiren 2.0 8008 ARy $INGIS@SEhenoxy pr opyl ) - 1- azoni ab
icyclo[2.2.2]octane brom de and fornoterol are
present together in doses of 5 to 5000 g, gr ferg_(bpl. .
fFoo rxaidpleo Withow rpsiricting thegicepe Phtheyinyeriien tBerel. £8 "ﬁa,t'ons
bet il i
JRhED SRNA FybiS Pz el 2 BreioR) SLOBhncgppat
iazueiabicyclof2Rlctanedwatridesisiusad asi(b) @iy saimeterol xinafoate is
3(R),-(2-Hydroxy-2.2-dithien-
p0res 1ol 158 BHTagr B ARoRB S I BIEAENA ey crsFagry P
assthide Povd ZoabnDENQY of YRR (BHgdoxy-2,2-dithien-2-ylacetoxy)-1-(3-
phenoxypropyl)-1-azoniabicyclo[2.2.2]octane bromide and from 15 to 300 pg of

salmeterol xinafoate

The aforementioned examples of possible doses applicable for the
combinations according to the invention are to be understood as referring to
doses per single application. However, these examples are not be understood
as excluding the possibility of administering the combinations according to the
invention multiple times. Depending on the medical need patients may receive
also multiple inhalative applications. As an example patients may receive the
combinations according to the invention for instance two or three times (e. g.
two or three puffs with a powder inhaler, an MDI etc) in the morning of each
treatment day. As the aforementioned dose examples are only to be understood
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used as (a), the conpositions according to the

invention may contain for instance from20 to 1000 pg
wW@B003(1Ru61 2- Hydr oxy- 2, 2-di t hi en- 2-yl acet oxy) - IPCBEPR85/005841

WO 2005/ 115467 PCT/ EP2005/ 005841

phenoxypr opyl ) - 1-azoni abi cycl o[ 2. 2. 2] oct ane br om de

and from2,5 to 30 g of fornoterol fumarate. For

So agg%em{{)glgg ,%%}] Is;l\é)g Y u@p@ ?ﬁ(l Ceo %té'r BS#)I nQnrJ]& p[%cacp%rhcatlog\ of
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pre era pr ef er abl

af thamn@clmlmeegnalaggntftwm aldam.zarpocgever:y 2 qm%days

phar maceuti cal conpositions according to the invention
contai ning the conbinations of (a) and (b) are

Psafatably mdrdorripnse“oads saurtitddsagé Ry, Zerl—@canupdga tablet, capsule

i thien-2: cet - 1- (3- phenox
& Brfcr estg] do spSatertir B ARG e sosg
present together in dosages of 5 to 5000 g,
referably from 10 to_2000pg, nore preferably om 1
Eachdgmgf urdl, eantainp éwtc’ﬁhhéfrema%ﬂ yafe g%)Gzeg #gd @o@frﬁ om

éb gg 6 3§8§§eof%wm%ﬂ ofijst 4t e%d?emté b B IlEhidiort e

inventio onbi natrons in which
Bﬁﬂ)na(c%uhtﬁd raosyptable-dittthéreof and/ i aged 309)gl a6d preferablyyfom
- azoni abi cycl o] 2. 2. 21 tane bromde is used
55’;‘9("9)109&&9 oA hegPaist 355ortiaatethednvention. a5 (a), the
conpositions according to the invention nay contain
for instance from20 to 1000 g of

Ihepmauntgtieashyactive wdlichiseaquired tacshiswvg)a therapeutic effect will,

BREARRYNEAPHI s BARRLAPRGXRL ool AR ARRBAAT S sublect

ahderetremtinent) eddeéhe ppitieslaotispraies lobtisedsa belng prsiateshbl e
for the conbinations according to the invention are
to be understood as referring to doses per single

FRB lacaes in reduéiﬁwmf be advapistercdfpine$ tabdinmst a bay, sufficient to

Shioh s g 2o ORISR, S Al PaHeHpri afa dministored

bRY¥EBE ke lali pl e tines. Depending on the nedical
need patients may receive also multiple inhalative

applications. As an exanple patients may receive the
It is contemplated that all active agents would be administered at the same

time, or very close in time. Alternatively, one or fwo actives could be taken in

~ the morning and the other (s) later in the day. Or in another scenario, one or two
actives could be taken twice daily 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 would be taken together at
the same time. Preferably, at least two, and more preferably all 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
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conbi nations according to the invention for instance

two or three tines (e. g. two or three puffs with a
w@owdars4ssnhal er, an MDI etc) in the norning of PEREP2005/005841

treatnment day. As the aforenenti oned dose exanples are

only to be understood -29 WO 2005/ 115467

PCT/ EP2005/ 005841 as dose exanpl es per single

| t i f | |
hBlors s ey PeulSt il d ey Athes {5 o Bayeral
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SRR e BERFETRS ARRICAIEN B S "aﬁg? SFaPé(é?Sé’REV'r‘ﬁg“"e
I‘Blﬂgtd@agé‘é f fo‘??é’fregtﬁ{én@af a@hndghe anticholinergic
tw ce ay, or once every 2 or 3 days.
Preferabl y the conposition is in unit dosage form for

FHa ot b EPaRionS IRl s clpa FEXSTTAARE Gamplesel,  ©

dosage unit contains suitably from20 g to 1000 g and
Erefe[ﬁa ly from 50 g to 300 g of an M3 ant agoni st
&YP&E hg to the invention or a pharmaceuti cal

acceptable salt thereof and 1 g to 300 g, and
preferably from 5 g to 100 g of a—R2-—ageni

ot
ct aguTi—ot

lngredigiing to the i nvention. The amount of each M‘?%in g

K Jac
H’?W&'H%qrbggﬁrzs@h'%‘? dHeE‘qng T art ?ﬂ{f%‘?y"zit ilve, the
agotigbiofcledd. 2jostanatiramidet he subJ ect under treatment, 100

and the nartiecul ar A carda

I Pt —cuouratr—=tn SoOf-aetr—of UI STAST UCI Ty treat Bd. 10
FREMOtEFGly e i ngredients may be administered fromi1 to 6
EABSca day, sufficient to exhibit the desired 2.500

activi Ty Pr ef er abl VA the active | ngre edi-ents—atle
adm nistered once or twice a day. It is contenpl ated

%‘(Qan?éﬁ active agents would be adm ni stered at the
same” tine, or very close in tinme. Alternatively, one
or two actives could be taken in the nmorning and the

ot bor [ ) 1 o
t IIUI . 1 ater I n—t IIC Udy W | | T JalTOl ner SCell I‘Arﬁo t|n
hfwo actives could be taken twice daily ? Hg

?ﬁﬁ{g H?dro%ﬂi?ez -dithien-2- ﬁaddf@(y)ﬂt(ﬁmnoswrepylb as one
W ce- a- day dosi occurred, or separately. 100
BZ@W@PGW'?Z %?]Olc@é@t P e and more preferably all, of

g tﬁp %Veb wouid—be taKen together at the sa tinme. 25
rerera

at least two, and nore preferably all

aattoses woul d be adnini stered as an adni xt ure. 2.500
Example 3

Ingredient Amount in pg
(3R)-1-Phenethyl-3-(9H-xanthene-9-carbonyloxy)-1-

azoniabicyclo[2.2.2]octane bromide 100
Formoterol 10
Lactose 2.500
Example 4
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The active substance conpositions according to
invention are preferably admnistered in the f
W@ o0vpasidsT ons for

t he
or m of

i nhal ati on delivered with theCHEPIDH05841

her

-30 WO 2005/ 115467 PCT/ EP2005/ 005841 inhal ers,
especially dry powder inhalers, however, any ot
formor parenteral or oral appllcatlon i s possible.

nnl ication—of inhaled——econposi

W pl Hrhal-ed—eoenpositions
e’s t he preferred application form especi

AgHntip 1o
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heRt - of t hma prepar ati onsg
azcrmrabrtymb[aéz Z]OCMIJE@td)m\deexarrpl es: Exanple 1
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forns
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Fydroxy 2,2-dithien-2-ylacetoxy)-1-(3-q

25
henoxyp

Lﬁﬁtbbé 1-

2.500

azoni abl cycl o[ 2. 2. 2] oct ane brom de 10
readct
UI U

Eormterol 10 | actoese 2 500 —Examp! 2 |

n

0

nt

o
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AnDunt in
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Fydroxy 2, 2-di thi en-2-yl acet oxy) - 1- ( 3- phenoxyp
azonlablcyclo[Z 2. 2] octane brom de 100

Sal neterol 25 Lactose 2.500 Exanple 3 |ngredient

: A tin
F”aq‘%d tfanhenet hyl - 3- (9H xant hene- 9- car bonyl oxy) -{1- mount in ng
3R 3-?('282—2%%@92’&3242%%&0@-2&I@3ndeylé@ﬁoxﬁdr—(m-)t drol 10
Lact ose 2,500 Exanple 4 531 VO 2005/ 115467
pbeyr@gg@w@fbgmgbrcyclom 2]octane bromide 100
Formoterol 10
Lactose 2.500
Example 7
Ingredient Amount in pg
(3R)-3-[(2S)-2-Cyclopentyl-2-hydroxy-2-thien-2-ylacetoxy]-1-(2-
phenoxyethyl)-1-azoniabicyclo[2.2.2]octane bromide 100
Salmeterol 25
Lactose 2.500

Pharmacological activity

The compositions above are specific examples of preferred embodiments of the

invention, wherein an M3 antagonist of Formula | is combined with

a p2-agonist.

These new combinations present significant therapeutic advantages with

respect to the combinations of M3 antagonists and a 2-agonist already known

in the art.

In particular, the combination of an M3 antagonist of Formula [ with a p2-

agonist, such as salmeterol or formoterol, produces significantly and
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I ngredi ent Anount in g

(3R) - 1- Phenet hyl - 3- (9H xant hene- 9- car bonyl oxy) -1
w@2msitelasrycl o] 2. 2. 2] oct ane broni de 100 Sal neP@r/BP2085005841

Lactose 2.500 Exanple 5 Ingredient Amount in ¢

(3R -3-[(2S)-2-Cycl opentyl - 2- hyd

roxy-2-thien-2-yl acet oxy] - 1- ( 2-

ROFNABPA hodt BT MG A g a0 et Aty
éaquivatent congbingtRiR) ofJiotropiB) brandye Wish @ﬁtnwtem? Ry tprmoterol.
roxy-2-thien-2-yl acet oxy] - 1- ( 2-

e e S R A o
EMbham¢danm@n@ﬁmmodrme@ﬂedil\ﬂ3 entaganistseef the invention
B G5 S AR TR By KB AR BRI o <
Eﬁ@ﬁ@eim[z%ﬁaahé Orm?ideeamh (3R)-gRhenetaplt3-(dttxapibane-O-
adyant a [

GHDRDAR B SOy Jo2 2P 80e BBy known i n the
art. In particular, the conbination of an M3

Mata@sIit Methddw mula | with a [i2- agonist, such as
sal neterol or fornoterol, produces significantly and

-32 WO 5/ 115467 PCI/ EP, 584 ¥ .St

TBiee At FoataiBod WEETS Eon <aarva e, Sl Ekage g

Hbpempads Seldnss: @L{EDS,?‘Meﬂn?s; iRy ioss holisad o starmeseh
rom.de w sal met er ol |, ] t The. fal | ow

SoRians hiemeR et BUmsi and Jbh ycles: The gl were fed

Bi=PRSFd 1a88ra®ry chow and water ad libitum,

The animals were fasted for some 18 hours with water ad libitum before the
experiment. Each dog was taken from its kennel, weighed, and carried to the

room where the experiment was performed by means of a sling suit restrainer.

Left cephalic vein was cannulated to administer the test substances, and
surface electrocardiograph leads to record the ECGs (and calculate heart rate)

were attached to the animal.

Each dog received all the treatments (or the vehicle, i.e. saline solution at 0.9
%) with a wash out period of 6 days as a minimum. The combinations or the
vehicle were administered in a total volume of 0.5 ml/kg, in 3-min perfusion. The
effects on heart rate were assessed and the end of the administration, and
every 15 minutes up to 5 hours after the administration by means of a
computer-based data acquisition system MP100WSW (Biopac Systems, Inc
Santa Barbara, USA) provided with the program AcqKnowledge /Il (version
3.56.3).

-33-



conbi nations conprising the nost preferred M
antagoni sts of the invention, i.e. 3(R)-(2-Hyd
WO 200§A 2427 di t hi en- 2-yl acet oxy) - 1- ( 3- phenoxypr opyT/EPZD05/005841
azoni abi cycl o[ 2. 2. 2] oct ane broni de, and
(3R) - 1- Phenet hyl - 3- (9H xant hene- 9-
car bonyl oxy) - 1- azoni abi cycl o[ 2. 2. 2] oct ane br om de.
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i ment.. Each . - ,

bas B R e FES keSS s HB eI GBI 0 AR -

ML%ﬁi@@ (éul?slﬁqderhby_ amladh SOmboanc:sE)' m%ltr?mma sawtegolrand.

e ce | C veln S cann at,e 0, adm nu. I
oDt Bbte Roes Gty HempSLRiab Shséd T ine
&??sr &ﬁ@g&hnbﬁaﬁﬁﬁﬁnm padrt¢ateahdrabsed) @bt adatimiteraine
a ache

ched to the animal_. Each do req?ei veg_@afjlI the
corsbination data not sown| ke dosqs seleded WeEe U8 1RYPWRY -t
0.9 % with a wash out' period of 6 days as a

m Qi nEMpblEd 0 bR@tDORS/KT the vehicle were

adm ﬁstgregdi n a total “\goklgune of 0.5 m/kg, in 3-mn
perfusion. The effects on heart rate were assessed
and tGempaundR: 1GRLME ni stration, and every 15

mnutes up to 5 hours after the adm nistration by

megns iU O K- based data acquisition system
Wloo-{/@&??'lgpgpﬁligygtem, Inc Santa Barbara, USA)

provided with the program AcqKnow edge 111 (version
3. &. 3palmedgrolnd P@kG/ 115467 PCT/ EP2005/ 005841 Results
A prelimnary experinment was perfornmed to study the

effec . d
r ox'y- géﬁﬁﬁFﬁﬁ%ﬁi‘@kﬁmcet oxy) - 1- ( 3- phenoxypr opyl ) - 1-

azoni abi cycl o[ 2. 2. 2] oct ane brom de (subsequently
call ed conpound 1), (3R)-1-
Phenet hyl - 3- (9H- xant hene- 9- car bonyl oxy) - 1- azoni abi cycl

Fhé fSIiNG E8MBinations were studied:
e Compound 1 at 10 pg/kg plus formoterol at 0.3 pg/kg
e Compound 1 at 10 pg/kg plus saimeterol at 3 pg/kg
e Compound 1 at 100 pg/kg plus salmeterol at 3 ug/kg
o Compound'2 at 100 ug/kg plus salmeterol at 3 ug/kg
e Tiotropium at 10 pg/kg plus formoterol at 0.3 ug/kg
» Tiotropium at 10 ug/kg plus salmeterol at 3 pg/kg

For each treatment the maximum increase in heart rate and the time elapsed
before this maximal chronotropic effect declined to 50 % (tso%) were also

measured.
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brom de (subsequently called conpound 2) tiotropium

sal met er ol

and
WO d@atlifsy7 t he nost appropriate doses (i.e.
produci ng submaxi mal
adm nistered in

fornbterol on heart

heart

doses sel ected were the foll ow ng:

rate i

n order to
t hePCDRR®05

rate increases) to be
conbi nation (data not shown).

The

/005841

Conpound 1:10 and

100 pg/ kg Conpound 2: 100 pgrkg gH otropium 10

pg/ kg Sal neterol: 3 pg/kg Fornoterol: 0.3 pg/kg.

The follow ng_conbinations were studied: Caonpound 1

at 10 | ag/ kg| preggmewtr not erol at 0. 3 Mgkiay dil
at 10 lag/kg| plus salneterol at 3 ljag ound 1
at 100 | ag/ kg plus salnmeterol at 3 Iaé:;J g g@%mnpggor{“d 2
at 100 lag/kp plus salneterol at 3| dgekg| Ti(mimopi ij
at 10 |l ag/kg|{ plus fornoterol at 0.3 lag/kg Tiotropiuym
at 10 |l ag/kg| plus salneterol at 3 Iagr % For each
treatment the maxi mumincrease in hegettsydte and the

time el apsed
declined to
2005/ 115467
Dur ati on of

before this nmaxi mal ¢

b0 % (t50% were al so
PCT/ EP2005/ 005841 TABL

hr onot 1
I g
E I

Tre

opi c effect
:d. -34 WO
at nent  Maxi

compblieg t at 105QPkg hear

t1derm)

4RN8 (a)

(beats/ mn
Fornoterol a

Compound | at 10 pg/
Fc())r’n%sottfat%%%( (9,3 Hg/kg

kg + 16611 4018’ (4

Tiotropium at 10 pyg/kg + 206118 155126
Formoterol at 0,3 ug/kg
Compound 1 at 10 pg/kg + 167+14 | 25+10 (b)
Salmeterol at 3 pg/kg
Compound 1 at 100 ug/kg + 214425 ‘65i18 (c)
Salmeterol at 3 pg/kg
Compound 2 at 100 pg/kg + | 227415 | 355 (b)
Salmeterol at 3 pg/kg

20614 130+10

Tiotropium at 10 ug/kg +

Salmeterol at 3 pg/kg

The statistical analysis using the One-way ANOVA with Newman-Keuls post
test of the data summarised in table 1 shows that there are no differences
between the maximum effects on heart rate and that the duration of the effect
of: (a) is different from tiotropium plus formoterol p<0.01; (b), is different from
tiotropium plus salmeterol p<0.01; (c) is different from tiotropium plus salmeterol
p<0.05.
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6518 (c) Salnmeterol at 3 |ag/kg Conmpound 2 at 100

| ag/ kg + 22715 355 (b) Sal neterol at 3 | ag/ kg

Tiotropiumat 10 | ag/ kg + 20614 13010 Salneterol at 3
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aftachsiri sed in table 1 shows that there are no

differences between the nmaxi numeffects on heart rate

W?&ﬂﬁﬁa{@?o%ﬁrﬁﬁém Pl1d Wk@fﬁlﬁé’brm‘éﬁerol(&bdhéed a (srg)aller

erent fromtlotroplum fornot erol p<0
insredisé freheart rate dhan tatwpium pmfptm@emiul afisoagh the)differerce is

pdteBetal S fat B d)er peri Epboos 00saa1 The

results summarised in Table 1 and Figures 1 to 4 show
The clirohbopic gffetk elicited byreempaurtst h&td eerke) plgs fmmgmrohfell

AL ] LA R S A i s

fi dtfdpnirﬁrpQJsfoﬂhdbﬂ@ml g@qdim 1hi56-P6 meind@ do so. mbrs difference was

t|s i cal | cant. (Fig. 1) The chronotropic
@ @'QP@%? ompound 1 (10 pg/kg) plus
form)terol fell to valueslovver than 50 % of the

?ﬁébﬁf;ﬂlmﬂalﬂém eﬁeﬁna%u@‘lgmﬁlg}’kgm% stlmdterot alspiprodysieds
ornoterol re r 526. mn, d . . Thi .
oI BB RS qRoAL s RN digPRiuiT g sRfsIPrSl (e difigrpnce
WB@n69§[ﬁt|§t%II)9§|gﬁch§ﬁtl”(ngJQ§i 1 (10 pg/kg) plus

sal net erol al'so produce small er increase in heart
rate than tio us sa The . differe

e Chisnolpie PEERB AL PR TPRT 1 (19 YOIRG) Blus SBIEtEf fe
to values lower than 50 % of the maximum increase at 25£10 min, whilst
tiotropium plus salmeterol required 130110 min to do so. This difference was

statistically significant (Fig. 2).

The combination of compound 1 at a higher dose (100 pg/kg) plus salmeterol
produced a maximum tachycardic effect only slightly greater than the one
elicited by the combination of tiotropium at a dose 10-times lower plus

salmeterol. This small difference did not attain statistical significance (Fig.3).

The duration of the chronotropic effect produced by a combination of compound
1 at this high dose of 100 ug/kg plus salmeterol is again statistically shorter
(ts0%,=65+18 min) than the one produced by the combination of tiotropium at a
dose 10 times smaller (10 pg/kg) plus salmeterol (ts0%,=130£10 min) (Fig 3).

Like in the case of compound 1, when compound 2 was administered at the
high dose of 100 ug/kg in combination with salmeterol, the maximum
tachycardic effect was slightly greater than the one produced by the
combination of tiotropium at a dose 10-times smaller plus salmeterol. And, also
like in the case of compound 1, this small difference did not attain statistical

significance (Fig. 4).
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The chronotropic effects elicited by conpound 1 (10

pg/ kg) plus salneterol fell to values |ower than 50 %
W@Rooshes4omxi mum i ncrease at 2510 min, whilst PCTI/EP2005/005841

tiotropium plus salneterol required 13010 mn to do

so. This difference was statistically significant

(Fig. 2). The conbination of conpound 1 at a higher

%gﬁﬁrl(alo%paﬁ’&f ib%e ?én%eﬁ?if/tﬂé :Elsgrﬁrfgtion ¥ Bk PEEnd2 r&méwgré
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dosecoft 10D iy'ky bliscairbetesd! ithenclubnoirepic effecitasted signdisently
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[k | us ,sal met erql i ' Estigal
Pt sl aSRoifita et fie BEAbMEOA L 25 13 eptagdhRts &tne
Wﬁbﬂim?\a/itw IlAlelAstihdlfdee péserheirt a’cci)%-éﬁeets tifart tr;mx(z)nmmfgloarof

10 X S sda er.ol (.t 50% mn Fi .
E‘P’R‘@%gﬂa‘%%%@ ngﬁs@%ﬁﬂer um, W%i‘%‘]a%ﬂmound 29\/\/a)s
adm ni stered at the high dose of 100 pg/kg in
cfap@éqiﬁnitw,rth}a@cbplnt?edtms of thie, inv;]mwrfﬁ»dsm thbea;ieuad tieallgi c
effect was slight reater than the ope pr ce
BN iR PP IHCD WY TSR R Be b S RabE age
FEBIN &t oP Iréé?)iraﬂzlrﬂ_ars@éé&s inANkincBbFsatichisk hdutiidosesaving
of conpound 1, this small difference did not attain

g0 anpedyieg headicgpditiobance (Fig. 4). -36 WD 2005/ 115467
PCT/ EP2005/ 005841 Renmarkably, also in the case of the

BRILE BHdORIFONCOPBRIVNGS the hi gh dose of 100
kg plus salneterol the chronotropic effect |asted

§IGn shawntietime-seurseieffecistaonssgbmtierphgornbinatianseof Srana/Kg

OE Ao A IBRRR R Bloupb GHE ARHD By obAR. he
tHe&e of askhicke germssticdireas Batferdrececonbi nati on of the

MB ant agoni sts of the invention with LABAs induces
| ess heart side-effects than the conbi nati on of

Egg'gﬁﬁé\ﬁé tHPRBCBGR8I cHedis A K&art i bPBbHPhaWbridbf 3ug/Kg of

Consequent 'y, the conbinations of the invention
salsse®| Witk eitpeut 01k of cardpeundat oo lugKgpé tioirepiym. The

ich ke themparticularly suitable for the
gﬂ%%??ﬁgﬁt"e&@% %@B@qﬁ%ﬂ%‘?‘@’“ B 84863 al I ki nd of
patients, including those having
FIG. 3 shows the time-course effects on heart rate of combinations of 3ug/Kg of
salmeterol with either 100pg/Kg of compound 1 or 10pg/Kg of tiotropium. The

effects of a vehicle are also shown as a reference.

FIG. 4 shows the time-course effects on heart rate of combinations of 3pg/Kg of
salmeterol with either 100pg/Kg of compound 2 or 10pg/Kg of tiotropium. The

effects of a vehicle are also shown as a reference.
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an underlying heart condition. BRI EF DESCRI PTI ON OF

DRAWNGS FIG 1 shows the tine-course effects on heart
wOo ai0s/1o0f46Tonbi nati ons of 0.3g/Kg of fornoter obCTEPINOS/005841

ei ther 10g/Kg of compound | or 10g/Kg of tiotropium

The effects of a vehicle are also shown as a

reference. FIG 2 shows the tinme-course effects on

heart rate of conbinations9fa;gg/ Kg of sal meterol

with either 10g/Kg of Con‘pO'UTTd—I_ or 10g/ Kg of

tiotropium The effects of a vehicle are also shown

f Fl 3_sh - f .
o Tneh FOPERESH IS sarnaieanel 452 55PRC A O ararfeadtyst o
}M t {1 A8 hhlﬁgcaﬁegéé%t@%t WRIEAGIBR) ?](2q}*ydwqﬁzgg dtlthlenhZ-
i ot ropi um e effects of a vehicle 0 sho
as a W%P?eé@)@ﬁﬂe@ nheazoxnprgﬁwgvé-azr?alatbf%'og)z 12% &% form
on heg %élﬁ{é?mgf arf ARiBh e HHSis of I%Héﬁe@ﬁcallﬁiébé&it@lﬂ@amon
W th e|t [/ Kg of conpound 2 or 10g/ Kg of

ti ot ref@ mnnovheolyéa eelacid.of a vehicle are al so shown
as a reference. -37 WO 2005/115467 PCT/ EP2005/ 005841
CLAIMS 1. A conbination which conprises (a) a X32
ag@ni A coabihatibh aacordingdgatdint1 whereiBtheardaganigt ©f M3

ot acoraryt e EeepRmial QG by s
ct anephdndxyhrepfip razoafabicysial2.2 Rjndtarg brondde.on X, whi ch

is a pharmaceutically acceptable anion of a nono or
pol yval ent acid. 2. A conbination according to claim1l

whey, e Rofribh4Bh 28e6rdRiy Bfcldifh 1 memﬁaaieﬂsw rephbihe Fdtiye
is 3(R - (2-hydroxy-2 d ithien-2-yl eto?%? béﬂ
phendRgrsdiasys (2) andABhiosmirayieiat %"9'83 tigRlfrArepesition.

3. A conbination according to clai m 1or 2
characterised in that the active redl entstép% and
( b). f & pnoduest tomprising (@@ B2 paamm&h ealantageni

ant agﬁ'ﬁggéjﬁ:niq Fel%ﬁ {Qﬂi@ a?ﬁ 'ﬁe aﬁ’éﬁ ors a?sc?a wﬂéﬁéd an

cl ai npreparagion Zor skhubasous| O@ﬂ:urlpne;sepanaltemr sﬁ&nuentlal use in

si mul t aneous, concurre rate or_se
in the treatment of a patlrenp suffer%%q’rom or suscep%ﬁe QO a resplra%ory

disease which responds to M3 antagonism.

5. A kit of parts comprising (b) an antagonist of M3 muscarinic receptors as
defined in claim 1 or 2 together with instructions for simultaneous,
concurrent, separate or sequential use in combination with (a) a 2
agonist for the treatment of a patient suffering from or susceptible to a

respiratory disease which responds to M3 antagonism.

6. A package comprising (b) an antagonist of M3 muscarinic receptors as
defined in claim 1 or 2 and (a) a B2 agonist for the simultaneous,
concurrent, separate or sequential use in the treatment of a respiratory

disease which responds to M3 antagonism.
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the treatnment of a patient suffering fromor
susceptible to a respiratory disease which responds

wao 200MB18st agoni sm 5. A kit of parts conpri si nBCT/BP20851005841
ant agoni st of M3 nuscarinic receptors as defined in
claiml or 2 together with instructions for
si mul taneous, concurrent, separate or sequential use

| nzCcQudy &fﬂ) 2R ama{anfs%f lﬂsfn%?scaﬁﬁiﬁ%éépt&%rastdbﬂined in claim 1

t r eat nent lent suffering fromor susceptible
to a orrZe‘gpthemrepgraaos ehs @wemaiﬁerrtef@pém&taﬂeom conaurrent,

o SRR oy AR S PRt

and (tﬁ?atmeﬁﬁcﬂ aampir@tbryf @Seadmaublch‘uésFm)ndsmcsMS antagonism in a
concurrent, separate or sequential use in the

t r eatRRUROL: of a respiratory disease which responds to
MB ant agonl sm -38 WD 2005/ 115467 PCT/ EP2005/ 005841

7. Use of an ant agoni st of M3 nuscarinic receptors
as8&d elﬂ$€h@fo(aD ﬁ pel agionist fasithe preparatips Cff @éﬁﬁ?'ﬁ?‘l’“&ﬁ o a

medi Cﬁrﬁﬁﬁ%neougr o nh?%g?éﬁ%te Btoélﬁdl%ﬁgﬂtuse iR %Bﬁ‘fbﬁ{a%oﬁ hith

sequent Usé’Tn co 2 “agoni st
for t(byean entgonishof MB rauscasipicrraceptyrscsseeiinedim claim 1 or 2

15006 peireetme BT o Bpraph dBra W Bl reasinaNENE 5]

si mul draagenism icapatientent, separate or sequential use
in conbination with (b) an antagonist of M3

muscari ni c receptors as defined in claiml or 2 for

t h% tU@é"Bf‘%z IEQ aébrﬁ&%%r(ﬁ} M ﬁnﬁgéﬁ@ﬂ@f MBlnﬁlhcéﬁﬁ@@é@aotors

in a patient of (a)
p2 agamdefinedria ctaum 1207 2 ferdhe preparaorne am@éb?ﬁmﬂnéfm
recep, d f (¥ ke treatment of
o ec R an e SR el SRS sty e e ratmon
concua respiratosyepmeasewbrchsrespmdsﬂalMiiJe@tagﬂnlﬁmen a patient.
treatment of a respiratory disease which responds to
MB antagonismin a patient. 10.A nethod of treating a

patfioeAimethibd f iregtingrppatisnt sufferirgt frdrh r suseeptible to a
respirat [ ndi

0 di.sease or ¢ t.i.,Qn whi ch onds to .
ant agioRPEHDRHIBFRSE R GABE OB Par e B gy o Wnich
CONCUkBR¥d dompstRBasah@tanedsly, concurrently, separately or

sequentially administering to said patient an effective amount of (b) an
antagonist of M3 muscarinic receptors as defined in claim 1 or 2 and (a)

a p2 agonist.

11.A method according to claim 10 wherein the patient is suffering from a
pre-existing heart condition or condition that would be aggravated by

tachycardia.

12.The product according to claim 4, kit of parts according to claim 5, use
according to claims 7 to 9 or method according to claims 10 to 11
wherein the respiratory disease is asthma or chronic obstructive

pulmonary disease (COPD).
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sequentially adm nistering to said patient an
effective anount of (b) an antagonist of M

woreesatidni ¢ receptors as defined in claiml orPQI/EPINOS/005841
(a) a (32 agonist. 11.A nethod according to claim10
wherein the patient is suffering froma pre-existing
heart condition or condition that woul d be aggravated

by 13t fﬁé‘é{&rﬂbﬂbﬁon 120d08, B P, g&q&sel sk @mg{r@uracéordmg

parts according to clarm according to
cI al n® ahyboe 9f oleime 1 ho d2 amtwlmtm@Bz agenigt isselrgtaciram the

obet s opb SRR Rtior i BARS = IR Hpfateftl, ©
2003/6%5&%7?|Pﬁhm@mwo@aﬁmme fhoteFoke farombernbt i on,
pr oduc [

accor I(‘!F’?’??g?"‘f'??"ﬁﬁy'gH%r@f 'SSS%P%@‘% %)%?OW%‘?"égﬁiqeh golpgyrole,

agoni érfcudrénaﬂmbes‘ﬂﬁﬂer‘fol Piddisrol, gesrotereip ﬁt@)’dlrlﬁen@noterol
arfornoterol, banbuter gl bltolterol br ocat

car bu$@blgamob|3@hagtpg}lo$lbeqﬁg§é)§gﬁprh ferol ,ft@'fpj,{tgm ?ulobuterol
for mé?ﬁéQ?QOh%@Rﬁ%@?b? - ’1M?A@'OOS'aﬁ@FmRBﬂMQP%ptlonally

mabut € mel uadri ne no omroe orc renal | ne,
pi r buinghefompeiibelr eaasimatesfheit @nmtlomersdgenrﬁ@stereomers and

cul T ofiPse teBh R aRaly IRa E ol compaibe aci

sulfo tero

GSK- 58d@fidn &8ts. 159797, KUL- 1248, TA- 2005 and QAB- 1491,
optionally in the formof their racemates, their
enantioners, their diastereoners and m xtures

t hey4The camBinaibh,osratiliot, kibef parts, package, use or method according

gza;ggﬁgg%%%%gpgéﬁg?gggébﬂﬁgagﬁ%e8?%%3%% BQﬁ%%%%EEOmfhe
use 0O t f
rollp ¢ %g%ﬁg"fg%&%ml SaRBIADRI QBT AR the

wher e nist 1s selected fromthe group
conpr fasinraf their rasearates, theit mréupmer%;ﬁ@elqklgstpd[@omers and

L ke R B AT e s

t her eaflditiamdaltpti onal |y their

phar macol ogi cal | y-conpatible acid addition salts. 15.
The conbi nation, product, kit of parts, package, use

or 1@irhedordirtidheroduct, kit of parts, package, use or method according

to anyone of claims 1 to 14 wherein the p2- agonist is formoterol

fumarate.

16.The combination, kit of parts, package, use or method according to

anyone of claims 1 to 14 wherein the B2 agonist is salmeterol xinafoate.

17.The combination according to claims 1 to 3, product according to claim 4,
kit of parts according to claim 5 or package according to claim 6 wherein
such combination, product, kit of parts or package further comprises (c)
another active compound selected from: (a) PDE IV inhibitors, (b)
cortiocosteroids, (c) leukotriene D4 antagonists, (d) inhibitors of egft-
kinase, (e) p38 kinase inhibitors and (f) NK1 receptor agonists for

simultaneous, separate or sequential use.
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to anyone of clains 1 to 14 wherein the 132- agoni st

is fornoterol fumarate. 16. The conbination, kit of
w@arsa1s4package, use or nmethod according to aPGDER200$/005841

claims 1 to 14 wherein the (32 agonist is salnetero

xi nafoate. 17. The conbination according to clains 1

to 3, product according to claim4, kit of parts

according to claim5 or package according to claim®6

wherein such conbination, product, kit of parts or,

padBaffes ambinatior gngritictdét qf Parts n paRkageRACOTHNG EhelaiThd’

selected from_ (a I Vi 1 Rk bl iati
cor ¢ 1 WeerLREast edPrunidsT Y Sl frothe group congisfing o
i nhi biay PDE f inRipitors dadnds eortibedste®Biski nase i nhibitors
and (f) NKI receptor agonists for sinultaneous,
separate or sequential use. -40 WO 2005/ 115467

PCT/ EP2005/ 005841 18. The conbi nation, product, kit

of parts or package according to claim 17 wherein the
active conmpound (c) is selected fromthe group
consisting of (a) PDE IV inhibitors and (b)
cortiocosteroids. -41
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