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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 p-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 ~3- adrenergic agonists in the
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cardi ac side effects appear to be nore prom nent and
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wherein:

B is a phenyl ring, 2 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;
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and R2 together forman aromatic, alicyclic or
heterocyclic ring, nis an integer fromO to 4; A
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-0-, -S-, -S(O-, - S@2- or -NR6- group, wherein R6

and R7 each independently represent a hydrogen atom
strai ght or branched |ower al kyl group or R6 and R7

iRy &Prand RY each indepandenty represanya hydragermiomios elogen @itom,

0t i ded = ' t - i

o RiUrBhPdHlB ofd Bhe BT B MRI, MCTRT-CORRR?-
22NpiNGY, 6@OIGR? ari-0f s groppber a istraightoiZrancireddowes alkitgroup
AN RobaRoRs b BE b BRbAR P i

i gro@p, whdreini R* and R Bashiependdhtly espresarn ashyrirdysh stoe)
atom a hydroxy or nethyl group or a -- Cigg,(]ﬂ ,%r,oup; 4
rebraigi o8 beatiched towmn et groupa dogetios e so Sliig AngRer R
; eﬁ?ﬁd@bﬁ':éf“fbrﬁ{ Y brodhdtiePa yc(i)c bonefeRiARMngt 0, an

["“group containing 2°to 7 carbon atons, an
al lsyaryintegesfromcdint4ii ning 2 to 7 carbon atons, a

= {3
AfefBdits LIGHRCU=GR CRAEH IR ot 8., 8521800y -
H§@s-0geNRSk grmipp getreraind®f ard Rf eadhgintiependentiy cdpresent a
tituted . tituted | | kyl
e 55 B ASGPEUEL lblfy 8 AP oot
A angdlioytic ring2R12, - NR12R13 wherein R12 and R13 are
m is an integer from 0 to 8 provided that when m =0, A is not -CHy-;

_pis an integer from 1 {0 2 and the substitution in the azoniabicyclic ring may be

in the 2,3 or 4 position including all possible configurations of the asymmetric
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-OCH2-, -S, -S-CH2- or -CH=CH; and X represents a
pharmaceutically acceptable anion of a nono or
pol yvalent acid optionally in the formof their
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The triple bond may be in any position in
ahémlﬁuwyﬁfﬁ@foup such as on the termnal bond.
Al koxy groups nentioned herein are typically |ower

al koxy groups, that is groups containin romil (t)o 6
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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-buty! and tert-butyl group. An alky! group containing 1 to 7 carbon
atoms as mentioned herein may be a C4.4 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 etheny!, or straight or branched propenyl, butenyl,
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atons, the hydrocarbon chain being branched or
straight. Preferred al koxy groups include nethoxy,
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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, contalhing 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, isoindolyt, indolyl, indazolyl, purinyl, quinolizinyl,
isoquinolyl, quinolyl, quinoxalinyl, quinazofinyl, cinnolinyl, pteridiny,
quinuclidinyl, triazolyl, pyrazolyl, tetrazolyl and thienyl. Examples of
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are the anions derived frominorganic acids such as
hydrochl oric acid, hydrobrom c acid, sulphuric acid,

WPRBEHHMGc aci d or organi c aci ds such as PCT/EP2005/005841

nmet hanosul phoni ¢ acid, acetic acid, fumaric acid,
succinic acid, lactic acid, citric acid or maleic
acid. Furthernore, m xtures of the aforenentioned
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having formula (i)
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wherein:

» B is a phenvl ring, a C; to Cg heteroaromatic group containing one or

more heteroatoms or a naphthalenyi, 5,6,7,8-tetrahydronaphthaleny! or
. biphenyi group; » _ _

o R', R%and R® each independently represent a hydrogen atom or halogen
atom, or a hydroxy group, or a phenyl, -OR?, -SR*, -NR*R®, -NHCOR?, -
CONR*R5,-CN, -NO,,-COOR* or -CF3; 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 aiky! group or
together form an alicyclic ring ; or R! and R? together form an aromatic,
alicyclic or heterocyclic ring,




"may be in the 2, 3 or 4 position including all

possi bl e configurations of the asymetric carbons ;
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wherein Rl represents a hydrogen atom a hydroxy or
met hyl group; and R8 and RO each independently
represent R11 11 11 wherein Rl11l represents a hydrogen

or hal,pgegh;ﬁ[egg}%mq}t%t4;ai ght or branched | ower alkyl
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t hei r represent 2bydrodei atoem atraighter branched lower alkyl group or R®
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asymmetric carbons ;

e D represents a group of formula i) or it):

D) i

R R® ) ‘
>|\ R1o‘
4]

R’ Ql

wherein R represents a hydrogen atom, a hydroxy or methyl group; and
R® and R® each independently represent

R11 »
s R o R

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

branched lower alkyl group and Q represents a single bond, ~-CHz-, -CHo-

CH,-, -O-, -O-CH5-, -5-, -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.

[t is a preferred embodiment of the present invention a combination which
comprises (a) a B2-agonist and (b) an antagonist of M3 muscarinic receptors of

~formula (1)




PCT/ PP2005/ 005841 wherein: B represents a phenyl
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selected from-0- and -CH2-; p is an integer from1l to
2; the substitution in the azoniabicyclic ring my be
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ant agoni sts of the present invention represented by
the formula (1) described above, which may have one
QhdrRfe asymetric carbons, include all the possible
stereol soners. The single isoners and m xtures of the
iB rapeesentsa phenyl Onoup; t he scope of the present
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esigeci ally preferred. The M3 antagoni sts descri bed
dur Z6fti onal |y be used in the formof their pure
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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 asyrmimetric carbons, include all
the possible sterecisomers. The single isomers and mixiures 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.
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an e conpound may exi st in anorphous
Sag F%%gf rlﬁlUPprE‘%ffer en%/ pol ynor phs wi t EI n the

scope of the present invention. Also pr OVI ded is a

product conprising (a) a p32-agoni st and

Arypiegbiv the cambingiPmerntaing mecactve érpﬁr@qilgn@r(a) alﬂq'rtméormuyg
j%df% fARGIbIg ahﬁéce%(ﬁcéi%ﬁmhﬁh of M8 nuscarinic

eceptors
3(R) - (2- Hydroxy 2, 2-di thi en-2-yi acet oxy) - 1- ( 3-

?Q)? ¥%|8 492 ofr]%)ggﬁ m@*&’@&%&a@éﬂi@%@?thé t8rrh BER)-(2-
H’(Vﬂhﬁ@malﬁlmmylaaeioxm)—%(?»—phémﬂxypmpgl)ﬂlhar maceutically
356 ei%bab [23'5 bﬁ)ctane i§ mrre%rﬁgtooémgpalcg\fﬁe ser;'IEs Inad‘fés%c{akéb

%R)aﬂ %éd!bdiéﬁéd/or&:rﬂasﬁbbht@ffoanmﬂémmm)m aq(Soyssuationp
%p J erent 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 salf having an
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1- azoni abi cycl o[ 2. 2. 2] oct ane brom de) as a conbi ned
preparation for sinultaneous, separate or sequenti al

wagessims4ehe treatnent of a human or ani mal paPCEEP2005/0035841

Typically the product is for sinultaneous, separate or
sequential use in the treatnment of a respiratory
di sease V\,hi ch responds to M3 antagonismin a human or

Jrh%c@b@éaﬂ?%cbé}ﬁtgﬂ% a§Nbrf &Fd MBho BF Pal?r%lént

e USG 0)5( agoni st an an antagon

mdrfunsnamma Reré2ivdraxyet.2dhient 2xyigrgtoxyld! - (Chphenoxypropyi)-

[ ors

Ffaézbh‘réﬂlc@él?g)"z % oxﬁhc&é%fsgégggﬂiﬁ‘ﬁ@g pPéJfa ;E(}b) 1
smm[qaheamsg)sppamyé PF Qeqmeuhalameag ﬁhmtréamefb] ota human or ahinal

on X ch, i . X
Bﬂ%?’ﬁnot!@ﬁqugill"? Vroglélgggt@rbﬁlrgug negus, f;e%ar LE.' ot s%gpentlal use in
e tysthrent obs retp(ratmrpdiséawhmich responds to NI3 antagonism in a
‘S 2- 2-di t hi en-2-yl acet oxy)-1-(3-
E '@ﬁﬂioiﬁ%w 'Emazonl abi cycl o[ 2. 2. 2] oct ane broni de),
for the preparation of a nedicanent for sinultaneous,
concurrent, separate or sequential use in the

The prasent invention ksther prowides dheuse of (@ pd2-aganis mad (bkan

BPiBPHRERY NS PRt JrforS or MR (PAN farydhaihn
anisgenishofdvi enesetioinis redeptdre mmdm:s(a(R)@Hlydmxpag-ﬂﬁhib&rz-
R R R S S P R R s T
gﬂp?ﬂa\)u;% an %hgjrﬁ]ll )g%lgﬁﬁ |)s<:<& Bhé’mﬂdo@gtlgem? zak.:l':}e;I»’cbﬁlefa{h:r cgnaclﬁff a mono
a&:e@waéwt@%a:hf"a Ragiculgr %H?V«QZd#Y%eWezﬂp @ﬁvefygwgacemvi Y-
BI?éﬂcbﬁ h%w 13&z?9n.§b?c » 9% odare Brdnhiusg farthie ?Feqjaeaﬂ&rdf a

ypro zoni abl cycl o 2] oct ane

medmawpt fqrﬁlmu%anqwemrr@m aep@ratﬂe@r saavential usgin the
PRI REF 2 Sep SRy i 300 wnRFRBSY R 1S BB Bh Hor

burmab e anindl patiestspi rat ory di sease whi ch responds to
MB antagonismin a human or ani mal patient. Also

~provided is the use of (a) a (32-agonist for the

Nsenﬁoﬁﬁéw& thé %emﬁqﬁ)tmﬂégorﬁstrof uwie rhllsotahmch'emﬂmmif

%@g@o@féﬁ I%f,po ql‘xﬂ'cl}p%eqla%ﬁa %f E\/ﬁ&‘%gpﬁn%?receptors which is
S(RYLRIARROME2, 2CHlMeH-2 S lRicetoXkg P (3 phendQppy iS5/ 115467

azoniabicyclo[2.2.2Joctane 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[2.2.2Joctane bromide) for the preparation of a medicament, for

simultaneous, concurrent, separats or sequential use in combination with (a) a
B2 agonist for the treatment of a respiratory disease which responds 1o 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-




o

PCT/ EP2005/ 005841 or sequential co-administration with
(b) an antagoni st of M3 nmuscarinic receptors of

wDapsaiisdefl ) and in particul ar an antagoni st oPCEEP2005/005841

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 in the
fgﬁ g?&rlrtgntiét &ﬁbﬁwﬁﬁ’éﬁdﬁgn th BYER Bn?égopﬁt &MMBSmidscarinic

ceutl ca accept abl e” ani on"of a nono or

peseplars oh formuls d) andhinartiqudan aiy antagonist of M3 muscarinic
) bl _ T h
PegRarS WP B StRE e ion p dpeREE A PR Y P
iphesoryipoopydi- sezgniahicybisf2th2octsee 0F thedfprmanf asaligeringtan
f. i nj f L '
Boielt . 5 B G pofeptBle i e mpad o Bapvyatert
‘g(higt(lh g@-tic%[ar 3(R)-§2~;yg_r?xt¥_-2,2-d£thiel n-2-yltaceto)xy)i1 -((%—phenoxypropyl)—
- (2- Hydr oxy- 2, 2- i,en-2-yl acet oxy) - 1- ( 3-
ﬂl‘@%’@%ﬂ!ﬁ 8W°?§1Q%$rgﬁi“§%cl 0{2. 2.2] o%:/t ane, in the
formof a salt having an anion X, which is a

har maceuti cal | y acceptabl e apion of a pono_or .
%@pﬁm@r@ﬁp alsgd?rgwge%tq@uqq ef{phan antagonist of M3 muscarinic
- i .n - - Xyp
POy oI 1 el Sy GRGREIR Epeape

rémephore pehict i@RP(2-Hydmeay-Cadrdithiendrylacatexy)d -(the

t { t_af ' i i .

oS R R AR AP BB IR Jr B K Pan

shmnﬂdx,am_ﬁdu B a pmeﬁﬁnallympepétgbie amion sfeyoenticalpolyvalent
sadm ni.str t a,. - ni

s erHrPEs a2 2R REr S ARR R K\t apprgyPropy)

ML BnfabyRIEX R HddishdB@imid€) fstithe preparativnad acdhédicament for

that would be aggravated by tach _Cﬁr di a. ,The esent .

9 &hiheoTeameTHel2 [P 9Bsdieae wHiEh srsronda e M aniagonism

R TRRnRIn GHUrRb petighi BPSinfitbhEsis) eoﬁagmn?,gse@%eﬁéz@@rﬂ bl e

to a respiratory disedse which responds t v
artjaedial soradiminjsirationtvith (0 mfid-agenisdi impartgwiasis anuman or

concurrent| . tel . ' . i 0L.SEend
EaSl TR iR OB £ bl PoaREFER bdnbrfh ot et
AULRDbe agtravhtelibyrtaslygardiac receptors of formula (1)

and in particular an antagonist of M3 nmuscarinic
receptors which is 3(R)-(2-Hydroxy-2,2-dithien-2-
SaGRésenit invention further provides a method of treating a human or animal
- (3-phenoxypr opyl ) - 1- azoni abi cycl o{ 2. F?i ZLoct n% in thde i
Pafiantgiufigring PR orspseeptile tow ssPialopy pisRase WHICH responds to

wémapsmgh%ihw nRAEPESHRb S NiRlita eohsyPBShcuRfently,
pol yvalent acid (In particular ) .

SeRyrately py sequeptialiyya mtgm@toﬁagt@qu pn gffegiive amou nt of
g@gﬁl‘? égﬁgé&géf %\f;} I\é?r,] ﬁé{%@aﬁr‘ﬁ@ hEQHDISHE Bf formURFA PARY ANRAFECIRAr 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 pharmacsutically 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 2-agonist..

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

11-




Typically said respiratory di sease is asthma, acute or
chronic bronchitis, enphysenma, chronic obstructive

- wopubosansesy di sease (COPD), bronchial -11 WO 20861/Epi§Fs5341
PCT/ EP2005/ 005841 hyperreactivity or rhinitis, in
particular asthma or chronic obstructive pul nobnary

di sease (COPD). Typically the said human or ani nal

Iﬁ@% J‘é?&tl\ht? o Mihls! IEQJa}tfdi?ﬁBr%sﬂ{n?a Srﬂgﬁbhﬁ%b@ﬁ%ﬁve pulmonary

a condi'tion that wou be aggravated by
dl&ﬂwd@ﬂﬁ’@),- e.g., patients having pre-existing
cardi ac arrhythm a, hypo- or hypertension, angina or
angi na-li ke conplaints, history of myocardi al
Typh cwllyttheoﬁald hanenanenimalpatiedt iseafferingfromsl ajp:rel—gxisting heart

Pl a Sranph ARl be 2Rt Shlnl i PP Al 3G pptens
KingPpiele@dingi catdia@ Bfthythia, a1y anbﬂg,tmrtahsuoﬁ Afgina or

muscarini c receptors o fornu @and |n artijcul.ar
infa

mln%mwpgmt%b'wmmﬁm' B0 Wy eherkdiscase
oldRlery?p ﬂfs"}*’)‘eféfla%lsﬂéélﬁ 'pﬁﬂei%'ls human.

yl'acetoxy) - 1- erfoxypropyl ) - 1-azoni abi cycl o[ 2. 2. 2] o
ctane in the formof a salt having an anion X, which

/é%? ﬁv&hﬁﬁﬁéﬁ%’%@ﬁ%@f. §HbaHich 8th6isiY ( SPAGgost; and

gBh-ah?agdw:ﬂt okM3dndsddirinloi reoe;ﬁolssl gidemudy {1} and 3 particular an

B R sl A 2

)ﬂé&étbﬁi)d 0f3- ﬂiédﬂb&?[ﬁmp? ELQ-azamwciy@m[zaiz S_S[bdwm/indbe farmkota
parts conprisin an anta

mwr?shmawee éﬁmﬂ@ i5fa wf&ﬁfmapa%lv aﬁé)PntﬁliﬁﬁéPtq"cQI |3jpono

1 - Bioix§)-1-(3-

G T e R e e e
mhmwanriww)zomabwow{%&mnq lzromlciq)o@t%ﬁﬁ@cwﬁom with {c) a
f,orm X, which is a
m@&%@aﬁ@gﬁ%qé@gga Iogagl%lghén of a nono or
pol yvalent acid (in partl cul ar
Pl aichelas itk Bl S et
fnQ8@arigRS reaeptbrs mmmtal(nmdfm partisulamh mmcgm;st of M3
concurrent, tia i n,C
TR egPBEDRAGBI S(Rr G RS P ST 2 e -

RALdRntabidyclos?.2 2bdtamnahe ferhsefepsalbhavitgan
%esw‘gt%g}’?qdl see?se mﬁh%s onds to l\/[? ant agoni 51
anion X, which'is a pharmaceutically acceptable anion of a mono or polyvalent
acid {in particular 3(R)-(2—Hydroxy—2,2-d|th|en-2-ylacetoxy)-1 -(3-phenoxypropyl)-
1-azoniabicyclo[2.2.2]octane bromidé) together with instructions for
simultanedus, 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 {I) and in particular an antagonist of M3 muscarinic
receptors which is 3(R)~(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-(3-
phenoxypropyl)-1-azoniabicyclof2.2.2]Joctane 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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Further provided is a package conprising (b) an
antagoni st of M3 nuscarinic receptors of forrmula ([)

weonrzdoyns4sarti cul ar an ant agoni st of M nuscar i RCET/EP2005/005841

receptors which is
3(R) - (2-Hydroxy-2, 2-di t hi en-2-yl acet oxy) - 1- ( 3-
phenoxypropyl) 1-azoni abi cycl o[ 2. 2. 2] oct ane in the

e . i 1 113 h ropyl)-
o P ot ARy CAL Rl 2 2B 2y JUSH) e phenoxypropy)
p@lzyM&beroEZ]Zﬂdﬁaﬁ@OﬁbmWéﬁd )T EP20osistips8wl aci d

. {
STRIB S0, GPaGTent SeRRTalE BhSAATRkSY e PRIt RL2y o
fe@ h‘étbry dis@ganvaieh ¢y¥spontia 12 MR dritagarsrar omi de) and (a)
2 agoni st for the sinmultaneous, concurrent,

separ ate or sequential use in the treatment of a

E%@&ﬂaad (i eg&ﬁsmmrp rSRRBUNAST pafts WP pank

I provi I'S a conbi nat'i on, roduct Kl t of

beretrebove gdastringd vdwereihsueh mmwﬂ@ewpdb@dkme?wr

BAotRgE IRl 2o fllise b [¢) Abiner bhvebariBSurkt BlectBd b fa) PDE

s mmbutof), (l:BDE)ﬂldddSthlﬂd@,l (c)aleukot(:br)e Décaﬂtaganﬁﬁ.e(dblnb@ltors of
a.

b6tingeted P3P Kinase FHETRECER] M istrsb@RbPabdHists fir,

EiRfAAhedus 8epasits ol squentidiuist aNgrically the pdditibral active

tial t he addi t
S Iy Sscted ot be Eroeote 6L () dank N josy and
gtﬁ)conﬁlagogt\érd,g@ bitors and (b) cortiocosteroids. It is
e .

I ment of the present invention that the
combi nation, product, kit of parts or package

ﬁ?@ Fh‘ﬁ)%dfrm?tacgf ! gl%ggﬁ‘l' inVerfion "lﬁat”ﬂ’ié €8fibiHabioh e&gg@@r kit of

articular an antagonist of M3
padgar pamhage@oemnee $bvani @m‘,agmlst of M3 muscarinic receptors of

?cfrgﬁa%@%r Bt cﬁ.gﬁf% éa'{z{%‘)ﬁ 1 c)f Nﬁfl%f.lgé%' rE%rece tors wlhlch is

(F)-(Raryaroky-2, mﬂﬂemawla"wetm) &*(BMGKOXWWMHH-S a

a@%g@h&%]a&@%% QIE F o o'?t havmab an ERIORrX which is a
%Euéana{c%uwaw&e%a&ecbmdn éha amombaue golyvlent a¢ia {iphmanticujar

F%ﬁd@xsi«pi‘ﬁg%arwényélw°e@emﬂ%§ BRRRBIROI 1 T ol %o

ki ﬁ?egéfﬁﬁrﬁ 218btah8 BrothiRF At ()2 bg&uém B @oRS adiive

compounds.

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-azohiabicyclo[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 2 agonist without any other

active compound for the preparation of a medicament for simultaneous,
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H 3
S’

MB nmuscarinic receptors of formula (1) and in

particul ar an antagoni st of M3 nuscarinic receptors
W00t 15457 PCT/EP2005/005841

3(R) - (2- Hydroxy-2, 2-di t hi en-2-yl acet oxy) - 1- ( 3-

phenoxypropyl) - 1-azoni abi cycl o[ 2. 2. 2] oct ane, in the

formof a salt having an anion X, which is a

gh it n%ﬁg %%;bg%&é él‘ fé‘tﬁﬁﬂflé\ Rlsg |ﬁfHé3t?eéiﬁ1eﬁt P ResPlratory disease

articul

*high- réé’pdrmskrtOMG antagonishiiea- rmnsara@rearwaagb patiep- phenoxyp
ropyl)- 1-azoniabicycl o[ 2. 2. 2] octane brom de) and (a)
a 02 agoni st w thout any other active conpound for

irhe Péf@ﬁé’(ﬂ ?2 niafs to babeddnen cdmbinailcmsl afdine yentioncare:
200 /11546 PCT/ EP200S/ 003841 o'gcurr |5 $ ate or
edqumeaierahl banekuterel, bifeltgrpk Broxataroly Fatbu eée‘pP POYelP

ggﬁ%mn et QE{érc@%ﬁH&@?o;%xMBrewlﬁ@,qwéml naoeahdmﬁan or

referred [32-agonists to be used
tsmptehmlme,ribwmlbubamolomabh’@rminU@Madane,emgtaprotenerol

{DBH tgﬂnapﬁngﬁlg@ﬁ rs{lflglrol @b&é’ﬂe&ﬁrr‘é rot P%cﬂn@' rimoterol,

ero enot er ol
fsamtynaﬂodsalmbmmm;mmem smemaoat,csoten@@feswamtw@l

|
b Riahoediscrpide: tRiatn K- safR, G 5o B, CBR 6007,
RSB SA, GIK-A6886T, HHOKUSIT (6)-24[B(S)-[2(R)edlydroy-2-(4-

ECHIMELTE T LN T
HiBAlbteamiad ARHLEade %Koﬁ;%?%lcamferbﬁﬂm-mg and 5-2-

042444, GSK- 159802, H—
(5.8- CQGWW(@“EZEY‘RF‘“W&MDMW] -8-hydroxy-1H-quiholin-2-one, 4-

R S Ao o) hranemap

rli@nzdslhﬁ;zaloae ¢¢24ﬂu¢rerzbhydmmrmgl)a.{&-(g epzimidazolyl)-2-

g?\‘?ztg)‘l'dzzgt %ﬁ{llng})‘a&@n% KBNS ?Tybgn@gmmo)-él-hydroxyphenyi] -2-

-gtub@ﬁtlhma?zomw méthyl-Z—butyiamlno]ethanol 1-[2H -5-hydroxy-3-0xo-

ab iyt eremspatiion2 S YN GV Bhy 2 oo

Jpréﬁjl%]ﬂn é?tnéndlyﬂ[msm?ermwwxd -4H{ 14 henzxeizite-yl}2-B-3-

but yl am no] et han

m@%omvlh@wewmk%rpmﬁvm*nﬂefw&x"yiah'e%§7Vj"°§¥-3-°><°-4H"
(14? gépg&ﬁﬁ I ggég(by@)n-sut%wa@n@mmmmﬂmmnethano;
442H- Mdm&@m@H;ﬂl 4-bgnzxagin= &qyﬂqz-{4-[3-(4-methoxyphenyl)-

iER B BRI A ody i ancb kg et lcoeps:
rr@ct;irowlaimcnwu)ylﬁzmmthénmpzin@y(%m} ét(ﬁ-&\ﬁ@no 3 chlor 5-

1tr1 uzcg_ga'u; \}g%] f(ooél%npg)eth% ?l alncd) X1 4-etho carbonylamlno-
'S»Eyemcﬂ@-ﬂh@mph@ﬂ\ﬁ)—mﬁl-butylammo)ethanol optlonally |n the form of%helr
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, clenbuterol,
dopexamine, fenoterol, formoterol, hexoprenaline, ibuterol, isoprenaline,
levosalbutamol, mabuterol, meluadrine, nolomircle, orciprenaline, pirbuterol,
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1-[ 2H 5- hydr oxy- 3- ox0- 4H 1, 4- benzoxazi n- 8-yl ] -2-(4-[ 3-
(4- met hoxyphenyl y
WO 20054118467 azol - 3- yl ] - 2- met hyl - 2- but yl ami no} et hBGBHEP2005/005841
5- hydr oxy- 8- ( 1- hydr oxy- 2-
i sopropyl am nobutyl) - 2H 1, 4- benzoxazi n- 3- (4H) - one,
1- (4-am no- 3-chl oro- 5-

| | d
bfd E{éé%g#’hg gqrtrre:h@r%r réprétdr, Htdahy| ifiGiern) &iAERbI, an

am no-

Saﬂtrmt@'pherbﬂn?d@h (suliartte@htt@rbat@)/ n%)télphaml GRG0y GBK-
b s{?ﬁdﬁ]r? 245'“%{- dod@&ﬁ@&%@% Wr’r\:}héwﬁﬁ 6fthbi?e' r
I as er eo y

eér eoner s, m Xt ures opti onal
tdvemated ammaemm@mms |theic digsteredmersagnd) nwéturqsl thareof, and

T e L e T e

bambuterol, bitolterol, broxaterol, carbuterol

% I&%g Bﬁé Sﬁrﬂ o%‘ m@goqlggﬁ%nlnv?é@g t ergloql *ﬂ@g %upa}%:on o? action, it is

Efe‘é?rgé;'éé E?‘r‘a%tt ?{%l ar% I‘Erﬁﬁﬁrgdg{vrth Eﬁg%ﬂﬁ%g%a ??1554 IR Khown as

E@Aspzmaomﬂﬁammge@@u@rtbus be rdmynisteradsenses day.
reproterol, ritodrine, rinoterol, sal-butanol,

sal neterol, sibenadet, sul font eroI , terbutal i ne,

Pahivalirg pesferrEdkARREHTE, forBRiterol, Saireaterokand GBE-597901, GSK-

AR R T 0B FRe s By LOpE B b el

Fﬁhdéiﬁrsrt@é% tﬁéieeeﬁmm@ theiagltarstméd)metsrwammures lthereof and
phar macol ogi cal | y- conpati bl e tion sa
priwrﬁ'@lwadﬂta&@t?ﬁf@ﬂx'cempﬁ b BB lR S Mg prgfprred
ngélrrfégér@lf cﬁﬁ'{dléi‘sl and QAB-140. & M prétatred Bpy salm@terol and
| ne

ong-acting 02-agonists (al so known as
tommgrol Thieardewar wmeéﬁreg@n%f@aﬂe@ndﬁeﬁﬂ%f%&wﬁmé% -er ed

once a day. Particularly preferred LABAs are
fornoterol, sal neterol and GSK-597901, GSK- 159797,
rmrardrm_ing Ean Be(DEnadelreQ&BereS@ﬁtaXaﬁ@qu)Dfrsﬁlf@W@ aclst Ay the

t hei t
Gpranslien o6 AREST R otshd PoincBRBR: oL arb 8B, hydiopromic
.beel sulpR@iEGS) mwspnbﬂa(yaa@nmamuabbmrpmmb acid; acedic acrd
salts. More preferred are.s Imet for. e Jﬂ r%%cetsc
RERrG a0 SR B PP 251G B <Rpirix 807 g finu
%Fﬁhﬁﬁéﬂfm{é Mm@k 6P{rﬁfaf§1%|n§§¥1‘tr8ﬁ@d akiti 3hw deaisand

ornotero umarate. The follow ng can be considered
to represent exanples of suitable acid for the

Wﬁégﬁ%rﬂﬁoﬁﬁr@h{ 6%8??%;&“ Rlvehitsh iR &FMhation of an

ot Coacl
antagonist of M3 muscarinic receptors of formu}a () 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 formof 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-dith ien-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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acid, sul phuric acid, phosphoric acid,
met hanosul phoni ¢ acid, acetic acid, fumaric acid,

weresiimi4e7 aci d, lactic acid, citric acid, nal ePET/REI0H5/005841

and trifluoroacetic acid. Furthernore, mxtures of
t he aforenenti oned acids can be used. A preferred
enbodi nent of the present i nventi on is a conbi nation

| R%)aﬂﬁulaﬁ?tp?@%ﬂjgaterﬁgodw gféisénf iRGERIR S a(?foml\l/)[ignation of

in pa ant agoni st of
anactagomistofdd amsoasnmne@aptq;rg of formuta (1) and in particular an

e

Aaeaexy ) (3t piearfoxypropll) -amiatbldyalﬂ[21§ %wctan& bmn){de witheh

LABB SRRl Tt ottt 2easlpa, GsRBd00?] 8K RErer kuL-

HR), Th2 005K @AB- 249l t hi en- 2-yl acet oxy) - 1- ( 3-
phenoxypropyl )-1 -azoni abi cycl o[ 2. 2. 2] oct ane br oni de)

with a LABA selected fromfornoterol, sal neterol,
d
gy SR kil mhanoin s
patagonish seldcjed fremahe gioumewistieg of 3R RHyirexyg2-dithien-2-
t -
YRR - PrheiO BRIV §2brdnicy B2 23608 S brdhiddtaR)1

Bhenahﬂ&g@h{-mmhéné@ -caisaraicxy)-t-azeoiaploycle[ 2B 2laetans

v%a%@é,oa@ GRS R-epR Aip R e Ao H G

éﬁdﬁy P?H deronidticyelo[2.8BAodehebiortidé neith & ARG seledied from
sal ero

e e, A o 057288, 2005 8

y;ise{y;g on is a conbination of an M3 antagoni st
ected fromthe group consisting of
3(R) - (2-Hydroxy-2, 2-di thien-2-

K kOB s oo e
rd:mep’gdrsns)e) edmpaanchof fabnule)(Blaopzn QaIZIJCU@r 8(Re(2-Hydraxye,2-
% -2- ;ﬁ%)gyé 1&&%%1 r)]cyprppyg) 1—agomablc5cio[12 % r%]c?zcta ea (l:nethg
fofﬂn oo st Hzivingoay abiby IX) mehzma ;mrmrmceui[czjig agq‘,@ﬁataa @nion

d t LABA I
6L Fova b ponElerk sadai PretstarslRER- Y S itz 250
FaetetolHBr- @Eheméygr@ynq -4forigtsicyeid] di2tectane brdrhide) and the

|nvent| on the antagonist of M nuscarinic
p2-agonists is formoterol, ln parttcufar formoterol fumarate.

According to another embodiment of the invention the antagonist of M3
muscarinic receptors is a compound of formula (1) and in particular 3(R)-(2-
Hydroxy-2,2-dithien-2-ylacetoxy)-1-(3-phenoxypropyi)-1-
azoniabicyclof2.2.2]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-d ithien-2-ylacétoxy)71 -(3-phenoxypropyi)-1-
azoniabicyclo[2.2.2]octane bromide) and the p2-agonists is salmeterol, in

particular salmeterol xinafoate.
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receptors is a conpound of formula (1) and in
particular 3(R)-(2-Hydroxy-2, 2-
woi20am62- yl acet oxy) - 1- ( 3- phenoxypr opyl ) - 1- azpaT/EP200F/065841
lo[2.2.2] octane, in the formof a salt having an
anion X, which is a pharmaceutically acceptabl e anion
of a nono or polyvalent acid (in particular

ThebanBiohe sng iRl AT oRonsy comprige cne ermers )
adich’;mmab laome?ﬁ)bssamtes ladich] &2 kﬂgwnltetbg useful mth@tt@e@neng of
icul ar fornmoterol
ERbbeahefosEr Rush fy ERER bAoA ER RE ST PR e "
QM&@@irtltfdl@s nw@meneaa4 mhmutommﬂumﬁbmbf égfr-kinkse, (p@B kinabe
n, partl@L} ai}j ?‘% %e[?([
or NK{ g cﬁ'%ﬂt%ﬁc&'%%y) 1- ( 3- phenoxypropyl ) -1

- azonl abl cyclo[2.2.2]octane, in the formof a salt
havi ng an anion X, which is a pharnmaceutic

Brampieatsf suighle RD&¢ ighikiers that G546 lgg,ggrglpfpeggf%ll\{q;-ﬁntagonists
5382 Al e tesounlie, llram. gyl argiige, flaminest
@t@miubasﬂ,m}eswrarahirotavbm[né’_hzdmpmondendlrmiaﬁi, wwﬁmt t hgp
Homst -G Didiadeba e DB B B5a b Rid w)
N M NS Tt et
PiblarovoPw -4 armRsnay gt RTEx G PEdR FiZar
81}( SRltGhRte, 6! A8 fFlLﬂﬁoE&Eﬁl)JNﬂﬂm@W%mrdmaaﬂywewnés No(3,5-
ucocorti coi [ euk rrene bi t or l?l tors
WCWM*WHM}SMWﬁu@QHne—ﬁmaﬁl?q@ﬂﬁ %r@x%bfq%m 4-0xo0-1-

Pﬁ%ﬁﬁﬁ-@?ﬂé raﬁ?d}aﬁsfﬁﬂo[wm%]Qénﬁ?d'léﬁgmﬂzﬁlﬁg{msdmeA-

.aaﬂboé(aﬂﬁcm; GF[Be(Csc!apmtyleW-melth!mbenzy!}rfg}(eghylammo) -8-

ci panf i ne I I
e e O e e

b Hymbiﬁﬁéthyl)rmplhﬁmlérﬁwu 1—(2—methoxyethy|)pyrld|n-2(1H)—one 2-
ﬁ?moénejlaqbwﬂ-gt hnoo-xl?g%?e/ogrtoglw%e%oxyll ] pyri di ne- 2-car bo

Gfﬂhﬁ‘)rg[;r}%‘gl(oz(g@{é{m@%é%my scheTelstaxcyaheayB) - 2- pheny| et

w@npl@pwlnmtwﬂrr%ﬂﬂypyanptpqu@@epylmpmgm, PLONOH 138 Eur
ﬁa ?‘Elrgl 00 ggﬁ’@upﬁ 48 9@)%?295‘? )Ckhd the compounds claimed in the

PO¥ p3iebt apphcatlons number WO\tI)SIOQT((S‘ICg falmljJ %?%?EEB% 149&5 ang

B Bpgigh Fafhht bkt RufBbrP2UsBUZb! ne- S carboxam de
_phenyl 3, 4, 6 7-tetrahydropyrrol o[ 3, 2,1
Jé()gahlp’lég gfe sura ie%%?’(ﬁ:iogfe%i@' émi ]gR%"oESﬁiESiaé 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, deprodonse propionate, fluticasone propionate, halobetasol
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car boxam de,

3-[3-(Cycl opentyl oxy) 4- met hoxybenzyl ]-6-(ethylam no) -8
WO 20esapssepy| - 3H puri ne hydrochl ori de, PCT/EP2005/005841

4-16, 7- D et hoxy- 2, 3-

bi s( hydr oxynet hyl ) napht hal en-1-yl ] -1-(2- et hoxyet hyl)p

yridin-2(1 H-one, 2- carbo nethoxy-4-cya n

@'opfo&leég% iﬁ%ﬁ'&gxy A éﬁ%r%t@ )%’qta 8‘:{133?116 butyrate gropionate

{Itﬂ'nstyﬂepplédﬁﬁone dexamethasone sodium phosphate triamcinolone,

dgmethaepte T Aertie: bpiaiBasPrzo N B R B RAR
ﬁﬁﬁbc&ﬁ&?ﬁe aclateDBydrocartstiitssadigm adcinaie! prednB6Bne sodium
pat ent applications nunber W)031097613 and

plesrsphptesandiiydroepitiseng ProREa%hani sh patent appl i cati on
nunber P200302613. Exanpl es of suitable
corticosteroids and glucocorticoids that can be

Exabplesof suitatie MED4sniagenisis thah aan Be cambinegwithMs

%lgtggg@gf%ta%@&ﬁ% %%{‘e Eﬂﬁég%ér)sg 8%1%% ?@Bpﬁl@fs? HWranlukast
l%?lzaﬁfrﬁ.ikasb eitdluiast, vesiokest dsyulast, airaukast, iralukast sodium,

hydréivha& oot PR e o val ata. o O

Hrapk}bbheﬁss@j %&@ﬁmnyqp -ExosleyrinaEs |¢1a[gaance-(4-Acety1-3-

al m't oat €, hydr ocorti sgone

sy -G roR RN PEARATENO b DIeSIAEGh Sy DI catlc acid, O-(4-
H@érg- hga az-ﬁfg@pip%ﬁg tﬁﬂp@-ﬂ %t%&bﬂa@n%—pyndon,z-
ro ri ITEX pre ni sol oné

amnmmame wadzémm@qwaemwmy hesy 8-

e hAB3 AT e R A ARa SetaiB 2R Rl <31 A BRI 12467
blhtcgdj@hI‘iﬁim-@'l)huﬂ}ulmhﬂ]-pr[aﬂdlglﬂh}dam!ﬂd)-ﬁﬂ| sol i de,
Brenmen s EL AR e PR CRRERY Bt 6
PoEBRBINSHYMNES 3mambmz@]du,mqmm é—d]pyrlmadln-g('lH)-
Shiees- fﬁg{&t@é@ﬁﬁ’a S hed b bR Sa BB Ebo 2-
EnWth Bigri® b6l ueFé)I@Meﬁafc%vm FISm@fhyBBJ[Né{erﬁefh?IDﬂA 4

oni st’s t can be conmbined wth

mwobzﬁﬂ)g@magm@}]md@l-ﬁﬂ}mpmyw( -qqg’gm;qhggylsultfgr%r?)genzamide,
l[.’z‘ E/ﬂeél?oxypif}@& -\‘f?e‘%t‘iylp s%ﬁfsnyi)’f,%ﬁbddaméhzyt}-1 -methyl-N-

_ ast, kast,” ci nal ukKast, ' ral ukast
%GJMUOMU@MINedmle-@qq:arboxamlde (+}-4(S)-(4-

6aLb )&fphényitﬁ tTyf4~(i dﬁéﬂ %t@xy}phenyl]-S(Z)-heptenmc acid and the

compounds claimed in the PCT patent application number PCT/EP03/1 2581,

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-
Chiloro-4-flucrophenylamino)-3-cyano-7-ethoxyquinolin-6-yil-4-(dimethylamino)-
2(E)-butenamide.
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propyl phenoxy) propyl sul f onyi ] phenyl ] - 4- oxobutyric
acid, [[5-([3-(4-Acetyl-3-

woydespy+62- propyl phenoxy) propyl ] t hi o] -1, 3, 4-t hpediepzkm005841

2-yl]thiolacetic acid, 9-[(4- . Acetyl-3-hydroxy-2-n-p
ropyl phenoxy) methyl]-3-(1 Htetrazol-5-yl)-4
H pyrido[ 1, 2- a]pyrim di n-4-one,

= (3-12- (- Chij or i.noli.n-2-vyl)vinyl]phenyl.]-8-(N,
PTG CSAEhB e P A M R R b g
Satdgonistd and §2-[a§oﬁi§ts are chiormethiazole edisylate, doramapimod, 5-
Chl oro&w nol 1 n-

[ - Ié%v‘i nyl | henylr] -1- F[33-(d_i met hyl am no)
(25 RicBprpPeN Y ar b gTyoEp oM RaNY B Hapneeod-lpydeazin-
S mAT i e tysneanide, SCID-69 Gesgriopain lin,
Ahafmaep! dhey 2004 18(2): 8bst Rl-7 apda/X-702 described in Circulation

G- lg, 34 3 : | - 3- hyd - 2- | ph I thi
ORI bl Aoy L e v aer Y Prem
(R) -3-Methoxy-4-[1-methyl -5-[N-(2-nethyl -4,4,4- trifl

) car

| %ﬁ%&yﬁw BT 4eBr adiabonis behsambegombined with 13

GRlagdnlsts A B@éﬁoﬁis{s'\éré%Dlﬁhﬁﬁﬂrﬁ%&léité,lﬂéﬁﬁm, ERpRERDY
i ] bénzyl]-1-nethyl - N
onznfmp,itfalntthydf':rqhicxiidéw aprepitantl exlopitant.NH63-62-Bevtyinhexuprapionyl]-
(ki ity 2,3 dohyirotyrosyisoyk O-phenyislanykaliodhroopyl
eparegdyksetiniedC- A O34 lactomp duidethylindokBeyicanbonyid4FOT
BR B R B8 SPoRHYNE P e DB YT Mot BERe T
QZ&'_B?yteqzwéthof@&(@iﬂg@@@rmtﬁc:@)@ﬁﬁytbﬁﬁn?@ph@iﬁpip@ﬁﬂine,
| o, e I Nl Q, e ermn,. . v b

D asSA bt B pms otz shebeHrRergin4-
Wam@mcmxﬁnm—, 832(R)-1 (R;[s,s- o

Nl or o- 4-f 1 uor ophenyl am no) - 3- cyano- 7- et hoxyqui nol i n- 6
Bgﬁ(]m‘iuorpmquémnﬂ}ﬁtml-3ﬁ%)ﬁfhfb@rwa@ormp"n~4-ylmethy1]-5-
EHO3.3anieE, RV FARERIO0A LIRIER Ao Lyt Bloitho)

ki nase 1 be conbi n

salt A3dARM KR8, 5ots (ifttoramethishenylethaada(8 k64 Buorophenyl)-
A GO RAmER AR Soyo-1Hc 1.2 4-triszal-t-ylehasphonic 2gid 1
dpgxyi-tA(rde{h¥latribd pprglukitol (1-2)Gsalin ¢ [2-[2(R)-(3,4-Dichlorophenyi)-4-

CASH IRy hertdcd hiropial R A s FotbBoto Sphenst a4

AT e gl b 0% 08Ut

7, Su BI. 4%:
R %E]&?E 3-Ar PRl 49k APEHT2894n be conbined with MB
ant agoni sts and (32-agoni sts are nol pitantium
besi |l ate, dapitant, |anepitant, vofopitant o
hhe cemhingtipaeof thgdrysntign mayda iad indke treatment of any disorder

Wnlchié Sa&eeptivleRd eMdibRIHBR Y Whditaneous, concomitant or sequential
antagonism of M3 muséarinic receptors and stimulation of B-adrenergic
receptors, in particutar 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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t hreonyl - N- net hyl - 2, 3- dehydr ot yr osyl - | eucyf - D- phenyl al
anyl -alto-threonyl - asparaginyl-serine G1.7-0-3.1

wbaossone4671- Met hyl i ndol - 3-yl carbonyl -[4(R) -  PCE/EP2005/005841

hydr oxy] - L- prol yl -[ 3- (2- napht hyl )] - L-al ani ne
N-benzyl - N-net hyl am de, (--~)-
(2S,3S)-3-[2- Met hoxy-5-(trifluoronethoxy)benzyl am no] -

RS Raiie b o disoriars ot Binse oty BTy Slerses. hegein

|the abe bt pionphedilatiodd ragéntsyé expactaf fortevé -aCloariafisiahftest, for

3-[2(R) - R -[3,5- . - .
SETH FHBFoAEN AR FRREIATPRENSARRYEF R4t GlYSPDheny
|OBawRbR an%ﬂdryfatsiéhbé S@OPD
0x0-4, 5-di hydro-1H1, triazol e-1- phosphinic acid
b| s( N- nmet hyl - D- gl ucam ne) sal t;
>y |

el chrfpBuné mﬁh?b_ﬁ&‘ofda&b:‘ﬂﬂfe@ﬂ%% arAE bptaox Y]

4n\mmt|ph,dhel1i),2|-agzn1igt Ia]'ud znﬁs othenypgtiond ackive dompounds may be

%I-d%l‘l\{%ﬁ%ﬁt; g}erﬁl é"e]L%rr]lii)eg h&?n_:r:’{a%?ggcc%‘?f:%rhpgser%rY or in different

lcorI{A‘p%s[tltaﬁR)ntftﬁde‘&fEr §éﬂaaat@phﬁn%¢blhedjsz co?clzor?tthaqt ]or seque[nélal
(i met hoxybenz ol.in e spi ro[ be

FBsE oG Y TR BN net 2(S) - a1 do

hydr ochl ori de and t he conpound CS-003 described in

Eur Respir J 2003, 22(Suppl. 45): Abst P2664. The

d@ rBe sabicdigerdfthe neesentﬂ@mnt@n prayidera k& pars epraprising an
bf i3 Ué’ca‘f" hﬁ%gﬁtorsvﬁ?'f&%dlé g@%{ﬂ{gg 'rv\mh%éh‘hctlons

orati on eous conco
§emmmnttamousamragments isepéraiBomsestientialiuserie cepbimatommith a

S AL A B LRS5BTy RgBEl b Bhponcs

apMd gfbgemismenconpasses net hods of treatment of these
di sorders, as well as the use of the conbinations of
the invention in the manufacture of a nedi canent for

10§ preRAedRMbRAimbRane gF&séﬁf ﬂ@éﬁ:on%@i@@éékﬁﬁ%ns
PCT//EP2005/ 005841 Preferred exanples of such disorders
soapripibgen anfpgenistaf Mmyscariaic regaplogs whichhie3(R)d2ddydroxy-

B SETFAGB SO A 1Ry dotne

¢ fomincof lar satidieivirigsan amiph s eiirich is@ nﬁarmacwtlcalb}samwtabhs

IR ot S BavaiRty 3k PyBREL SR ARG -

- tyraeetm&ypgqmmbnmqum'oamf:ampyalqaaa 2]acmnu (br(nnidppwgémer

the s

BRhRclons Br SBepEd GG e aipatsequential use in

ComPREtbh With 4 B2-206t ﬁJPﬂ‘les(ﬁ%Qﬁ'éh?of été%irét@ﬂﬁ&ﬁéase which
concom tant or-sequential . .

responds to M3 antagonism.

In another embodiment the present invention provides a package comprising an
antagonist of M3 muscarinic receptors of formula (l) and a f2-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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adm nistration by the same or a different route. In

one enbodi nent the present invention provides a kit of
WPp20e3118407Tpr i Si ng an  ant agoni st of M3 nuscari RCT/EP2005/005841

receptors of formula (1) together with instructions

for sinultaneous, concurrent, separate or sequenti al

use in conbination with a (32-adrenergic agonist for

RS E B B SRR el 55086 o1l seeEoRBRng
phemtagonish vé M3 mnscmrm\d esptarkoftioohulpdl) bad i paficular agy
%B}%&t{@g pﬂfﬁ cggsj/scannlcrpejgéﬁ&lsnvlvt%cﬁ ?sc’oe(% ?é ily%holx%/rb ﬁ dithien-2-
ta%eﬂix j?“l-S@-EEBMJJWW’)-aior(n&blﬂmdi{szwaba@hb) in thé&fmm ofta

octane, in he form of a sal havi n
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phan@thqul)ﬂ-ez@rpﬁmnmlg{ﬁraﬁp{:tane bromide) and a Bz-agonnst for the |

zoni abi ¢ ne brom de
bR BRRRYE o Ry s At et BT b b Wby o e
sepiraftiry disese whith respdidsabiM® aniationism( 32- agoni st f or
the treatnment of a respiratory di sease which responds
to MB antagonism In another enbodi nent the present

!rf‘é( foRBd RAMHEIHESHt T BREINESGHORE Hcﬁwél@arﬁﬁoumhﬂwl st
nmuscarinic receptors of formula (1) a

mn@maéﬁe B @dmﬁgﬁiﬁregtbwahalgy@w threngh %ﬁ@r@[]pn dehvery device,

il
HES I cor PR B O AR R i UiSrgr phdnacoutea
pBmMpasiEigeni sm WO 2005/ 115467 PCT/ EP20051005541 In
. anot her enbodi nent the present invention consists of a
. package conprising an antagonist of M nuscarinic
trethephostypreferiedrembatirhet the 43 antagonisicaflthe invention and the

gnt a ('%It ;E%E%er% Ca{hiEfPSI@&erzp Shar ta%eraut;cvéﬂ:grﬁpcinssition and are

'&hﬁmﬂa@i@@ by mhaEBOR RENEK ARsmdn dameARivio of 2. 2. 2] o

ctane, int form of salt having an anion X, which
is a pharnmaceutically acceptable anion of a nono or

g4 |

ég(é( ?5&% ﬁfn%éﬁd% ;ﬂ'ﬁ{nﬁbg ) %hqlréaggnoa)? ereln(dsgf‘ ined

phanacseyised pyth)at thecaative mgreq«ents[(a) andity &vrah@arb pbaistpgle
the sinmultaneous, concurrent,

?5%'5’3‘%%@@&%@@88@5m use in the treatnent of a
respiratory di sease V\,hl ch responds to M3 antagoni sm

Lad r'ge ferr nven o provugesyp])?odegv orttf'lé) Br&dﬁ%ﬁgr? Bfé/ €
_ ﬁd%sﬂeﬁ el

pharmaceutical composition as herein defined characterised in that an

antagonist of M3 muscarinic receptors, a 2-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 treated, e.g. orally (as syrups, fablets, capsules, lozenges, confrolled-release
preparations, fast-dissolving preparations, lozenges, etc); topically (as creams,
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conbi nation are admi nistered by inhalation through a
comon delivery device, wherein they can be

wéeeosuhsbed i n the sanme or in different phar maP€IVEPZIME/005841

conpositions. In the nost preferred enbodi nent the M
ant agoni st of the invention and the R2-agonist are
both present in the sane pharnmaceuti cal corrpositi on

ar.e ni. st,er I n
GBfmGus ot Bash Fhfind 2ehdbte iy RIRHOR (QukORRbus,
ﬁhtr@@@ﬂbﬂuﬁ dhiramusculdre intiavededs, eéd) ordiydnbatation Gsda Hry paveder,
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3 splyiien, %ﬁ‘ﬁ (08, B1C S’ conposi tion. In another aspect
the invention provides a process for the production of
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plsriverty. Alhoethgsisringude theestep of b@mm@mﬁi@emreﬁ@nt( }into
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SRR 8B AP Bt iprphns on
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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 celluloses, stearates such as magnesium stearate or stearic

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

A tablet may be made by compression or moulding, optionaily 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, Jubricating,

surface active or dispersing agents. Moulded tablets may be made by moulding
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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 o be
opened or perforated with pins or cutting blades in order o aliow part of the
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Inserting and renoving the capsule, which is an
operation that can be difficult and burdensone for

BRoE: PRG ie?gbf’dvicfg b&ier HAMBAF D8RR the Bedicament than

capsule inhalers. Access to the powder is obtained by perforating the cover as
well as the blister foll, 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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menbranes (e. g. EP0069715) or disks (e. g. GB
1763;, EP 0424790:; 0 3}aicht across
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the dose measuring cavity, and because the massive and rigid dose measuring
systems of multi dose inhalers can not be agitated by this inspiratory air stream,
the powder mass is simply entramed from the cavrty and little de—aggiomerat:on

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 walls
of the air conduits and the de- agglomeration means must be minimized and/or
regular cleaning of these parts must be possible, without affecting the residual
doses in the device. Some multi dose inhalers have disposable drug containers

that can be replaced after the prescribed number of doses has been taken (e.g.
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angred:ent (s) and a suitable propellant such as a fluorocarbon or hydrogen-
containing chlorofluorocarbon or mixtures thereof, particularly
hydrofluoroalkanes, e. g. dichlorodifluoromethane, trichlorofluoromethane,
dichlorotetra-fluoroethane, especially 1,1, 1, 2-tetrafluoroethane, 1,1, 1,2, 3,3, 3-
heptafivoro-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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stricter. Apart from applications through dry powder
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inhal ati on desirably have a controlled. particle
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inhalation and further lnctude non-pressurized compositions in the form of a
solution or suspension in an inert vehicle such as water optionally in
combination with conventional excipienfs such as buffers, anti-microbials,
mucoadhesive agents, tonicity modifying agents and viscosity modifying agents

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

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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The pharmacgutlcal compositions according to the invention containing the

combinations of {a) and (b) are normally administered so that 3(R)-{(2-Hydroxy-

The

| 2 ,2-dithien-2-ylacetoxy)-1-(3- phenoxypropyl)—'i-azoniabicyclo[2.2.2]octane

bromide and formoterol are present together in doses of 5 to 5000 ng,

~ preferably from 10 to 2000 pg, more preferably from 15 to 1000 ug, better still

from 20 to 800 ug 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-
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prefexibhyhfram-20- t9l8@399<§%§/§;m9ﬂe(®3§henoxypropyl) 1-azoni ab
icyclo[2.2.2]octane brom de and fornoterol are

present together in doses of 5 to 5000 g, preferably
fFopBxAMplepwRbO rgstricingethersebpe abthg inventiondhersta, @emba*gﬂtlons

AR Rt ey B BE Rt

'a&Mﬁiﬁbic?ﬂo[Z‘@E]@bmneQﬂﬂﬂmidemes asi(in) amhi sdimeterol xinafoate is
droxy-2,2-dithie aceto yp
LBy B (o). oy SR B L0 G o DB v e or A 88
Hsthite REH 209 BDB of BARR{2HGr0Ry-2,2-dithien-2-yiacstoxy)-1-(3-
phenoxypropyl)- 1-azonlablcyclo[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 MD! efc) 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
WOr208Y 5467 2- Hydr oxy- 2, 2-di t hi en- 2-yl acet oxy) - 1PCB/EPABS/005841
WO 2005/ 115467 PCTI EP2005/ 005841 _
- phenoxypropyl ) - 1-azoni abi cycl o[ 2. 2. 2] oct ane brom de
and from2,5 to 30 g of fornoterol fumarate. For

?a)éaqra%!g%xa%gfﬁqaﬁ{lsmve yes gg@fpgggﬁ(i.c g_r{)tgr%% r%r&?tip?ecgggligégc% of

I EEomBmEHERPEICordiRg T i iRVerdion lasd olitigie dBse afipsy P

ropyl )-1- azoni abi cycl o[ 2. 2. 2] oct ane brom de and é'a)
igforerentiensd exanspipsethe applicatioraofitae comppyitiors gerording to the
A NenkiBh ol o 167 BERAE BRESh B by deparlin oy G gufatiop gf acton
If theoanticholifergiatzigent vice a dagsonancd@very. 2 0ha days.
pharmaceuti cal conpositions according to the invention

contai ning the conbinations of (a) and (b) are
. Preferably ddneomsdsitionts SroutibadsadeRbent FoHyxhmplg-a tablet, capsule

2,2-di thien-2-vyl t -1-(3-ph [)-1- i ab
e ftefes. a2rosch B a0 IHUHP BE0a NS LA B BHer 3 Shgle Sote
present together in dosages of 5 to 5000 pg,

preferably from 10 to_2000pg, nore preferably from 15
teachelospge usil epntamssuitably frorudl pote AP0 oo Eadgueisspphbefrom

n \ e
S0 B R MR Frat et O bR LhehfgFor a1 o
PhBIméckutiralrepabl shit thiseof and h Ageb®0P)ugl ahd ppdtersdiyyiom
ropyl)-1- azoni abi cycl o[ 2. 2. 2] octane brom de is used :
&g 19) 100D e ARaepbist Reepudipatethesnvepdion. as (a), the
conpositions according to the invention nay contain
for instance from20 to 1000 pg of

Jhe)ani@uritptieacty adtive-wihichisorglired mcmhisve)a thefapeutic effect will,

B B SURY-ER YR e B BD e, B AR BT g subict
ahdeeti@atirent) ethdaka paitiealad tispades iob dizedss bsingtatehbl e

for the conbinations according to the invention are
to be understood as referring to doses per single

Il dctité ingPediEiReRVS/ be ARRRIEEATRINGS 16 B&insY a B8y, sufficient to
under st oQ as excludi ng the possi bil Ieitqiy

f 4
saibiithe desivgg adtiuite bireferily. She agliedpan &r&?%awministered
loAKE BF hidBe 1=l pl e tines. Depending on the nedical

need patients may receive
It is contemplated that all active agents would be administered at the same
time, or very close in time. Alternatively, one or two actives could be taken in

~ the moming 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, é‘rther 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 wouid be taken together at
the same time. Preferably, at least two, and more preferably all actives would
be administered as an admixture.

The aclive 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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also multiple inhalative applications. As an exanple

patients may receive the conbinations according to
wOheosims4snt i on for instance two or three ti nmesPCHEPIHNS/H05841

two or three puffs with a powder inhaler, an MD etc)

in the norning of each treatnent day. As the

af orenenti oned dose exanples are only to be understood

-29 WD 2005/ 115467 PCT/ EP2005/ 005841 as dosfe ng eSaral

p‘é\elegs rRsPeciap Avdeavydss inhalers, hoygver, any)othig| PFBP&P reniera

8PBid Q?ﬁllc%ﬂoﬁgsspdﬁﬁ)ié MHeve Rk 'a%Bﬁca%@ﬁ oF mhﬁwd sorhffissitions

I'nvent i ple doses of th
afrbodiesribé praferres gmp};cg‘gon fome, appacialiin g}qa heranyof obstructive

4 nvention can be for
ﬁﬁ@ﬁ Jsegﬁié&‘iﬁé’frgb%ﬁtggééﬁw ng on the duration of
action of the anticholinergic agent twi ce a day, or

the ol oiegdratoph e e PR A8 M RRATITC 'O,

nmet ered aerosol dose, so that the patient nmay

adm ni ster a single dose. Each dosage unit contains
ﬁ%ﬁt“@iﬁ')‘/ from20 jig to 1000 g and preferably from 50
p.g to 300 pg of an M3 antagoni st according to the
invention or a pharmaceutical acceptable salt—thereof

Medjepi g to 300 g, and preferably from 5 gg t| St in pg

Ao

P R AT R R R S D S MU

BhehiapR Ib[<2 EbjoetineWrdmide of course, vary with |the 100

Tl III ot I (J.L I UII,

fl%‘}"@t?(o' under treat ment, and the particul ar dijsorder

nartl Cll actlve, t he route—of—adm ot ; +he 10

be agm nistered froml to 6 tinmes. a day_ suffidi
exhibit the desired activity. Preferably, the active
[ e:ﬂignts are adm nistered once or twice a day. It
i npl ated that all active agents would be
adm nistered at the sane tine, or very closeintirre.

Al t ernativel y——oRe—of

gease pbeing treated. The active ingredientls my 2500

o c—01t tweo—acttves quI U UC ld.K | .
tmgregdisphi r ng and the other (s) later in the day. %ﬂb‘ﬁ"ﬁ'“ Hg

@&Rk?@g&&%@z—emeﬁ% B 16(@tpné¢@x3fpwbﬁ vhe [taken

and the ot once dai el thgr at

tdzemabamdoiz &B]O&ﬁr@rm'omfdet he twi ce-a- day dosi ng 100
' |e separatety—Preferabty —at t€ast tjwo, and 925
_ tﬁ@ferably all, of the actives would _be taken
tL@gwsber at the same tine. Preferably, at |east two, 2.500 |
and nmr.e pr Qf er nhl \Jl ﬁl | act : VoS ‘VAVGUI d

Example 3

Ingredient Amount in pg

(3R)-1-Phenethyi-3-(9H-xanthene-9-carbonyloxy)-1-

azoniabicyclof2.2.2]octane bromide 100

Formoterol 10

Lactose 2.500

Example 4
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l\._“/’

be administered as an admi xture. The active substance

conposi tions according to the invention are preferably
wedosniisfeer ed in the formof conpositions for pCT/EP2005/005841

i nhal ation delivered with the help of -30 WD

20051115467 PCT/ EP20051005841 i nhal ers, especially dry

powder inhal ers, however, any other form or parenteral

Qr oral application is possible.Here—theapphi ;
TGy rc—apupPITr Ldt 1

dngreﬁlﬁat ed conposi tions enbodies the preferreg Armount i Hg

R e e B G ene S b pb ok e oY T 1

asbhiabicydibf2.4.2]dctanerigomidepar atl ons forms are cijfted as 100
L ormul at

tion avam-\l es—-Exampte [P H PR
i ; erHyd roxy 2 > dr;:\i:]uupn e—1+— g1 €Ul ent-ArTourt—Tn 9] 25
ElfogaY! acetoxy)- I- (3-phenoxypropyl)-1- 100 2.500

azoni abi CVC| o[ 2.2 21 oct.ane _bronm de Formterolld

Lact ose2. 500 Exanpl e 2 IngredientAmount in g

ﬁ ! g Hydr oxy- 2, 2-di t hi en- 2-yl acet oxy) - 1- ( 3- phenoxyp
B ? 100 azoni abi cycl o[ 2. 2. 2] oct ane brom de

Sal neterol 25 Lactose2. 500 Exanpl e 3 I ngredi ent Anmount

.(I@f)éaif{‘f:’hengt hyi - 3- (9H- xant hene- 9- car bonyl oxy) -|{-"34% in g
AERNEFISTEETEISpentdl RRYADRy-DitRBhPeylacetoxy]-1-(2-
phenoxyethyl)-1-azoniabicyclo[2.2.2]ociane bromide 100
Formoterol 10
Lactose ' 2.500
Example 7

Ingredient Amount in pg
(3 Rj-S—[(2S )-2-Cyclopentyl-2-hydroxy-2-thien-2-ylacetoxy}-1-(2-
phenoxyethyl)-1-azoniabicycio[2.2.2]octane bromide 100
Salmetero! 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 f2-agonist.
These new combinations present significant therapeutic advantages with
respect to the combinations of M3 antagonists and a B2-agonist already known
in the art.

in particular, the combination of an M3 antagonist of Formula ! with a p2-

agonist, such as salmeterof or formoterol, produces significantly and
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Fornot erol 10 Lactose2. 500 Exanple 4 WO 2005/ 115467
PCTI EP20051005841 | ngr edi ent Amount i n gg

wo 3s11sdehenet hyl - 3- (9H xant hene- 9- car bonyl oxypetEPI0§005841

azoni abi cycl o[ 2. 2. 2] oct ane broni de Sal net erol 25
Lact ose2. 600 Exanple 5 Ingredi entAmount in p.g
(3R)-3-[(2S)-2-Cycl opentyl - 2- hyd

roxy-.2-thi ens2-yl acet -1-(2- . .
bRyl ST poat aBERBIS. 5o o dPadle, then 2 therapoutcaly
EQuivaIE AT drbinktie oftidfroben Broanide evith saimgetedil enfoxmotaTol.

in pg (3R -3-[(2S)-2-Cycl opentyl - 2- hydr oxy

-t hi.en- 2- vyl t -1-(2- . .
ShiAulpyane omareBid hielpby cbtibeshe agypiiRgepys opertos o
ﬁhﬂﬂaﬁ?ﬁé a&npggﬁ@&msaqarefe?qma|ao@goaistm*tthe irvgntivre,

oSI L1 ons abovy
RS e S S R e M T S R
?%rﬂsﬁeyaélt of 21686 bforhides af® [BRPEPhehéthylks-(9H-xanthene-O-
I 2-agoni st. These new conbi nati ons present

capenylosyrt-azoninbipydell - Hac@ne L5e@8ids t h respect to the

conmbi nati ons of M3 antagoni sts and a p2-agoni st

Mdt&3aand Méthods

Three male Beagle dogs weighing 16-19 Kg from the “Centre d’Elevage du
domaine des Souches” (CEDS, Mezilles, France) were housed in standard
conditions of temperature, humidity and light cycles. The animals were fed

standard laboratory 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 resirainer.

Left cephalic vein was cannulaied 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 systern MP100WSW (Biopac Systems, Inc
Santa Barbara, USA) provided with the program AcqKnowledge I/l {version
3.5.3).
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in the art. In particular, the conmbination of an M3
antagoni st of Formula | with a [i2- agonist,.such as
woabozatswol or fornoterol, produces significanp&yERINGS005841

-3.2 WD 2005/ 115467 PCT/ EP2005/ 005841 consi stently

| ess heart side-effects, such as tachycardia, than a

therapeutically equival ent conbination of tiotropium

grso jde with salnmeterol or fornoterol. The follow ng
Fative exanpl es describe the advantageous

properties of conbinations conprising the nost

preélenined &esdntent was pesooned teestiidy thet éffasts of H(Re(2-3

Hihpg 2 Gitian 2:viacgoyd BRReOYRIB Y To xy r opy ) - 1-
a%%&q@ﬂ%ma?@gébgﬂkrﬁgﬁsﬂ%mg@y @aildd compound 1), (3R)-1-
DRy DI Pt Ca by Y | SLonisbicyRiold 2 JiRcane

' - bptidtesparm, si@etersi 4rid ng
%iea-”igé%”%reg% Ry fie Eoirpoue e i donatno d

S
fsomoteselon TEpSrataEyPIRE D identiiy e Mpet }PITBRIRIA doRES (ie. the

Hbci j ini¥t in
PhERPRo G S0Blr b oo SR8 1o B R Bteres
tambination {dath avt stroviial ke dosks seigatedriverathedplioning: wer e
fasted for sone 18 hours with water ad |ibitum before
t he Xper. i t s.taken fromits kennel,
vvei'gh@ﬂ, ngﬁgaw E@gquw room where the experinent
was performed by neans of a sling suit restrainer.
Lefest Comipalng 2vedhpakg cannul ated to admini ster the
test substances, and surface el ectrocardiograph |eads
tor Dij’d i he 'EFESK and calculate heart rate) were
at t%ac hOUCPH T IO BHKal ~ Each dog received all the
treatnents (or the vehicle, i.e. saline solution at
0. 9% Sainvitél:8 w@kdp out' period of 6 days as a
m ni mum The conbi nations or the vehicle were
adm nistered,in_a total volunme of 0.5 mlkg, in 3-mn
per ug?wteFﬂ#ﬁSé’Q?}@cts on heart rate were assessed
and the end of the adm nistration, and every 15
m nutes up to 5 hours after the adm ni stration by
means of a conputer-based data acquisition system

NPk CSMBNLS BLRBAGHSNS HERPstudiBE:

» Compound 1 at 10 pg/kg plus formoterol at 0.3 p.glkg
« Compound 1 at 10 pg/kg plus saimeterol at 3 pg/kg
-. Compound 1 at 100 pg/kg plus salmeterol at 3 pg/kg
. Compound'z at 100 pg/kg plus salmeterol at 3 pg/kg
» Tiotropium at 10 ug/kg plus formoterol at 0.3 pg/kg

Tiotropium at 10 ug/kg plus salmeterotl 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

meastred.
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 Santa Barbar a,

USA) provided with the prog
AcgKnowl edge IIl (version 3.5.3).
performed to study the effects of 3(RX(2-
2, 2-di thi en-2-yl acet oxy) - 1- ( 3- phenoxypr opy
azoni abi cycl o[ 2. 2. 2] oct ane brom de (subseq
call ed compound 1), (3R)-1- T

ram

WO 2005/ 115467
wlaeasitis16PCTI EP2005/ 005841 A prelim nary experPORRP20MS805841

Hydr oxy
[)-1-
uently

Phenet hyl - 3- (9H xant hene- 9- car bér?;l/'Fo1xy) - 1-azoni abi cycl

o[2.2.2]octane brom de (subsequent|y call

ed comoun

2) tiotropiumirgdmest erol and for

oMuratign of

rate in ordef to identify the nost pp prii doses
(i.e. the ones producing subnmaxi s %égrt ;gg%%c s
increases) t¢ be administered in cprtmanat|i on (fnifgt a
not shown). The doses selected werel the fgllow ng:
Compound 1: 10 and 100 pg/ kg Conpoufi®2:| 100 pg/ kg
Tiotropium 10 pg/ kg Sal et er ol : 3p@idegs/ | For not er olf:
0.3 pgl kg. The foll owi ng conbi nati ons werg studi ed:
Conpound 1 a{ 10 lag/ kg plus fornotler®Mat| 0.3 pg/ kg
Compound 1 af 10 pg/ kg plus sal neterol at {3 pg/kg
Conpound 1 a c?b@%bo%aal‘{getﬁloqu/ﬁgﬂwet efgB+1at 3404_84%(@
Compound 2 at 100 | ag/ kg plus sal meterol gt 3 pg/kg
Tiotropiumag 10 pg/ kg pi. us fornotlerol at] 0.3 | ag/ kg
Ti ot r opi um af FRONPEHIREC S HGkGal netler ol at| 3 1 ag/ kg
For each treatnent the maxi mumincriease ir heart ratg
and the time|[qiciophin abfo A§RgHT S 8B |Chirsabpopi
effect declihed to 50 % .?th%)) re al o neasur ed.
-34 WD 2005/ 115467
| Formoterol at 0,3 pg/kg

Compound 1 at 10 ug/kg + 157114 | 25+10 (b)

Salmeterol at 3 pg/ka

Compound 1 at 100 yg/kg + | 214425 65118 (c)

Salmeterol at 3 pgrkg

Compound 2 at 100 pg/kg + | 227+15 3545 (b)

Salmeterol at 3 pg/kg

Tiotropium at 10 pg/kg + 206114 130+10

Salmeterol at 3 pg/kg

c

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 salmeterolf p<0.01; (c) is different from tiotropium plus salmeterol

p<0.05.
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PCT/ EP2005/ 005841 TABLE | Treat ment Maxi nDur ati on of
urneffect - tso% heart(mn) rate (beats/ m n) Conpound

wo 2en5/11896pg/ kg +166114018 (a) Fornoterol at O, BCTEPI005/005841

Tiotropiumat 10 pg/ kg +2061815526 Fornoterol at 0,3
pgf kg Conmpound 1 at 10 pg/ kg +157142510 (b) Sal neterol
at 3 pgf kg Conpound 1 at 100 pg/ kg +214256518 (c)

ﬁé%@é gh?'gr;ar%ep H Kgbl@%ﬁgu%saﬁ 1ol Pehdg fil@followmgo

net er ol 3"pg/ kg Tiotropi um at
pifgdtsy +2061413010 Sal rreterol at 3 pg/ kg The
statistical analysis usi ng the One-way ANOVA with

BB PRSP0l RE! (R S} Ry HSITBTjreacrs maler
ineeeasein maant eétéélmmtiajmmmpiusﬂgtr@otgm althetigh e difference is
dur f ef.f of: (a) is different from
P?toﬁ?%gca'ﬁs %9‘01 fies, G ) o p<0.01: (b), is di fferent
from tiotropiumplus sal nmeterol p<0.01; (c)

dhé thronotropicaffetisalicitar byrephpourshl (H p@/&g) plp&@:ro‘@terotjgll

005/ 115 / P 005/ 0 |
LYAIS BT e e M Bt iseo4 AR, it
tistrd i Hus fofrhetetsl Zreqmred 155%26 min to do so. This difference was
statistically significant. (Fig. 1)

The combination of compound 1 (10 pg/kg) plus salmeterol also produced a
smaller increase in heart rate than tiotropium plus salmeterol. The difference

was not statistically significant (Fig. 2).

The chronotropic effects elicited by compound 1 (10 pg/kg) plus salmeteroi fell
to values lower than 50 % of the maximum increase at 25%10 min, whiist
tiotropium plus salmeterol required 130410 min fo 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 pg/kg plus salmeterol is :_:_tg_air} 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 saimeterol {tsoy,=130210 min) (Fig 3).

Like in the case of compound 1, when compound 2 was administered at the
high dose of 100 pg/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 conbi nati on of conpound 1 (10 pg/kg) plus

fornoterol produced a snmaller increase in heart rate
wolmos/itsagrr opi um pl us fornoterol, although thepCcT/EP2005/005841

difference is not statistically significant. (Fig. 1)

The chronotropic effects elicited by conpound 1 (10

pgl kg) plus fornoterol fell to values |ower than 50 %

b3 bR SEBA B A Bl oo 2 e o pon

Slose BAHO0 @gngﬂ@msﬁmmO; thé ahicsibtropicl effest lgsafietlisignificantly

Salins lomi-3p<8 TgF DAEE P e EnaRPe oy et oot

rtidtrepiufRat 4 HOsd ‘P@hh’ﬁb vkt phl Sainetarbl (t:4e1 30i£f Denimpce
was not statistically significant (Fig. 2). The

chronotropic effects, eljcite onpou 1.(10.

hseo sariBcangnsRals et oo hRaion g e srasiay ol i
TRErBA Wit ABRLindlicedd &8s Abdn sidblditts tha® tHedgimtiinatiorsof
salmeterol required 13010 min to _do so, This

dionfraersiat M3 prgagenists; liketolppipns il ARt (Fig. 2).
The conbi nati on of conpound 1 at a higher dose (100
rtgérls@hu@hﬂys tﬁé‘édfﬁﬁaﬁéﬁﬁns drtRsingestioh ps@segymemﬁumcawu c

ect only slightly greater than t one eI|C| ed by
tasvagiagepuspicpertiss, whish maakedheat paah%%fbf uitgbleyfp

ltﬁ%eﬁ £s Sﬁt&@td%e%es F‘élﬂ(iﬁtﬁrﬁl‘ ’b:atfgnftﬁ Hfify Hode Maling

arn's signiticance 1'g.3). The duration
ca‘nmrkcbrlghngdmm'trmdmoeffect produced by a conbi nati on
of conpound 1 at this high dose of 100 pg/kg plus

ﬁ[ﬁégb STRIGDR ﬁ%ﬁg\)e@blscal ly shorter (tso%6518

one pro by the conbi nati on of
tHIGL 1 @hbwmtlaé time-cbasse éfﬁacts ore heanrpdte of ctémbmpgom@f GBugKg

sal met er ol (tt50%:1301 3? Jm ? é(ge cas h
ot Fepraipighuith ShgreiOwg ot e B belforift e
rl%f@&tsd&’saevéﬁlclégp%&%‘éﬁow aSYvefdighéon with sal neterol,

e maxi mum tachycardic effect was slightly greater
than the one produced by the conbination of

15 23R ) e BRI RS BBl Ao o
Halrheters e@thcbitheR 90 @K?aifﬁom belind 1t ior dDpgMggsitibtropiome The

(Fig. 4). -36 WO 2005/115467 PCT/ EP20051005841
effects of a vehicle are aiso shown as a reference.

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

effects of a vehicle are also shown as a reference.
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Remar kably, also in the case of the conbination of
conpound 2 at the high dose of 100 pg/kg plus

WOA001184631 t he chronotropic effect |asted PCT/EP2005/005841

significantly less tinme (t50%355 mn) than the one
produced by the conbination of tiotropiumat a dose

10 times | ower plus salneterol (t50% 13010 m n). These
results denonstrate that the &apbination of the M3
antagoni sts of the inventi'on wth LABAs induces |ess
heart side-effects than the conbination of conmmerci al
VB an N > Cor . C i
Corlsen e ET chin e Bpbadbi &) an antagorist o
posseis mbecaripioueceptotsy whivdvia r3{ Al Ebhngdrpxyep 2rdithien-2-

whi ch_make th rticul arl.y, suitable,f h .

t T oot HEREOSY FEEBRR AR SP R A RGIE 2 Aok Tng. in the fom
pati epf g salt ﬁﬁ\lli#bﬁ Gnidhos awiial isg pharmutdetically agcdstable anion
condition. BRI DESCRI PTION OF DRAWNGS FIG 1 shows
the tPhamBGrIPobieeRt 8¢n heart rate of combinations

of 0.3g/Kg of fornoterol with either 1 Opg/ Kg of

cogound | or | Qgg/Kg of tiotropium The effects of
a \ihAdgombinaion assoriing e daimn! nbeesia theeantpganistof dows

e RS Mol SO 2SR b o

c onpophendxypropy)-iedKmpiabicyiciaf? 2octane Fomidef f ect s of a
vehicle are al'so shown as a reference. FIG 3 shows

the time-course effects on heart rate of combi nati ons

of 34t Q/dgmbhﬁatio&@lcﬁaﬁcm@ﬂofdéihm er Elmharabfﬂﬁigétﬂ(@} '?hht the acftive
compound ]. ar ,10p. of tjotfropium, The cts of..
O e iaresliets (2t ek natt & § SRulBalmSee calipdition.
the time-course effects on heart rate of combi nati ons

of 39/ Kg of salneterol with either 100pg/ Kg of
corfhodrifoguds compasingdalot B2 iagenishand{b) prentagonist OEMSF  a

G nesER B ERRD R Endt REAREN 2 SR L imhea 107

conpr pspardtion far Sduliguaiust camminen), sepamie aggadusntialfuse in

- M8 muscard %n{ & aegét%ﬁ sn%ér?n% f]rgm %? @us'c(e%ﬁgl}é% %)%spiratory

2,2-d -

y| acegigssise whicR-responds o Mfoantagdniemoni abi cycl o[ 2. 2. 2] o
ctane, in the form

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 p2

- 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 simuitaneous,
concurrent, separate or sequential use in the treatment of a respiratory

disease which responds to M3 antagonism.
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of a salt having an anion X, which is a
phar maceutically acceptable anion of a nono or

woobsuaksent acid. 2. A conbi nation accordi ng tpCEER2INEDH05841
wherei n the antagonist of MB nuscarinic receptors (b)
is 3(R)-(2-hydroxy-2,2-dithien-2-ylacetoxy)-I-(3-

- phenoxypropyl)-1-azoni abi cycl o[ 2. 2. 2] oct ane brom de.

B Sgies : : e
chr AGPEP} B3 5h HRetRnt B 08 b CarldTebertbreas defined in clpim 1
(b) faraioptid prebaratios iof glreegibaments tantsincdtaneoup.omincugant,
4. A duct I.S] (32 j st

At agHRRRES o1 SHEVeTIRbSh o hibains gLl s [ eonk Bhine

cl ai NBeimefi ofa reédpirdtoRPaREAGS whiRheBgSads @0 MPantagonism in a
si mul t aneous, concurrent, separate or sequential use

in tpalient.eat ment of a patient suffering. fromor

susceptible to a respiratory disease which responds
to MB antagonism 5. A kit of parts conprising (b) an
antgagose sf (a)t PPagonist fori the prepratinieisa medicapfenhder i n

claim|l or 2 together with instructions r o .
o1 mul vEwRREous, Eiirert Repatal o SEdeaaL ISR fn compnation with
i N comMylaR @intayoni: bhMBahugcdrini reegptorssas definedtie claim 1 or 2
treatment of a patient sufferj ng fr nhor sus%ggwlable

Lo a ToF thepFealtentolcn EERTEIORAFIBRAFRUBIH desRAT

ant aggni i ge conprising (b) an antagoni st

of W%é@?@ﬁ??@%glgtors as defined in claiml or 2
and (a) a [32 agonist for the sinultaneous,

concuyr,ren S rate.or ' ' 1

Cr ey 1Bt o 3Pt dngRBHR Ahldone Bt 13 ridbarinic receptors
MB anifgefiricaith. c\in 20652, ¥a56 présarafict? 6smedE@urent forUse

of. (b), an antagoni st of M3 scarinic.rece _

def i nEMUANGQUS, ﬁ?&cur@ni-zsqps%? RE Sﬁ%%@?ﬁ‘ﬁ%hq@? trgatment of
medi c3pEsYiratdry Hisehsd! vhRirGessondeo MG BeRboNisEEipar pdtenbr
sequential use in conmbination with (a) a X32 agoni st

for the treatnment of a respiratory di sease which

r eggf?ﬂ‘ilﬁetm? Mftrééﬂrﬁgé’géﬁé‘ﬂt isfifférinPRérm@tsusseptibietodd (a)

a agoni st ‘Tor the preparation of a nedicanent, for .

si mul tespizatosy disearsLoreanditiosepietarespends iyMe antagoniaze which

'n Coﬁ%th'b%téo%ﬂ@eg'&imu[taneously, 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 B2 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 fo claims 10 to 11
wherein the respiratory disease is asthma or chronic obstructive

pulmonary disease {(COPD).
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(b) an antagoni st of M3 muscarinic receptors as

defined in claim1 or 2 for the treatnent of a
woes@sdicor y di sease which responds to M3  ant pgDEPSIE/005841

in a patient. 9. Use of (a) a X32-agonist and (b) an

ant agoni st of M3 nuscarinic receptors as defined in

claiml or 2, for the preparation of a nedi canent for

® 14, TR R InafBRHOBEA, kit SERRALEciloe 868 Bitnefod titBording
r esposisnyionet crathad dch If‘!ﬁmvhe‘lem tpaBE agobnistLiz. selet;{mdw?idmdhe

t t t t 0]

AgRE PSR R R T e

ant ag@é‘r‘b‘éf@r&ﬂ"‘bléhbutﬁﬁﬂ hespesamiis, mt@brrwmwmqsl Y,
concurrently, separ ately or _sequenti al |

adni n h§¥@f¢m@m@o‘b§@@ @Qprem{m%rm%‘?tf %f@!ﬁ%{@%ﬁaﬂowimfe-
b

((je]Z . 2BrciftBhamen R?t%utgfoi gﬁoaaééfo@rrbaﬂo@?rbgﬁg.-igagﬁlég?métﬂotA

met hodalbutamadi saimeteral) abamatetvm’peteno& lesbysalines figlolpuferol,

cond; Ao A GatFiadyariah - Tud BA 008 4 QABIAY, optionally
12. Thin fhedome of thelr sacbmafes,dheir anantibmars; their qmtargomers and

accor di, greggb %r Ilegf ﬁt‘j‘g o&!fl %"yﬁég[% gﬁaﬁ,%%i\& ptah;BIe acid

respl éag,q@ysghtgsease is asthma or chronic obstructive
pul mronary di sease (COPD). WD 2005/ 115467
PCT/ EP2005/ 005841 13. The conbi nati on, product, kit of

parig; Th? %K@Q‘%tl wﬁ Sﬁ'oﬁﬁct?ﬁi Bpﬁbr%‘? BQ&F@HQ@Q usé er #@mﬁ&a@brdmg

cl ai s erein agoni st i s sel ected
from tmanyoguemi playvaﬁrtoéﬁn@%fﬁmdhﬁﬁﬁéwnlst isafirateqd Bpm the

bitolt .. b

dopexdlith oL P Rbtero) Sl i GARTPAT GtEnany in the
i but efgrn ofitheip ramaiata;sa theinbndrdioniers, rtbdamelmstaneomers and
PSL??@%F s tpgr{egb é)ptlppﬁl{%tg%a{&f: glené%oﬂﬁﬁ) %@&%to%poahbie acid

sal mepgR@Ebn sakdenadet, sul fonterol, terbutaline,
tul obuterol, GSK-597901, GSK- 159797, KUL- 1248, TA- 2005
and QAB-1491, optionally in the formof their

r aCpBHE Sondbitiibn SHBALAORE bEpartd) BhEk£4e2 56 bE RIS ddtdrding
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 1V inhibitors, (b)
cortiocosteroids, (c) leukotriene D4 antagonists, (d) inhibitors of egfr-
kinase, (e) p38 kinase inhibitors and (f) NK1 receptor agonists for

simuitaneous, separate or sequential use.
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m xtures thereof, and optionally their

phar macol ogi cal | y-conpatible acid addition salts. 14.
Wilifzaosmosrtﬁv nation, product, kit of parts, packaper/ERrm®5/005841

or et hod accordlng to anyone of clains | to 13

wherein the (32 agonist is selected fromthe group

conprising fornoterol, salneterol and QAB-149

optionally in the formof their racemates, their

enanti omers, their diastereonmers and m xtures

t hel&:The canmﬁzmpbm pradiiot, fibafi parts or package according to claim 17

phar mago cal | a aci,d .t :
The. CBRBEIGIvB FOMBUNY ()i Sropaf o R binsisiho o
or m(d)@bl?&ﬁ%ﬂiltﬁ@; aﬁ@(tﬁ}@ﬁﬁiﬁeoﬂéroﬂsﬁi ms | to 14
wherern the (32- agonist is fornoterol funarate.

16. The conbi nation, kit of parts, package, use or

met hod according to anyone of clainms 1 to 14 wherein
the 132 agonist is salneterol xinafoate. 17. The

conmbi nation according to clainms 1 to 3, product
according to claim4, kit of parts according to claim
5 or package according to claim®6 wherein such

conbi nation, product, kit of parts or package further
conprises (c) another active conpound sel ected from
(a) PDE IV inhibitors, (b) cortiocosteroids, (c)

| eukotriene D4 antagonists, (d) inhibitors_of egfr-

ki nase, (e) p38 kinase inhibitors and (f) NK1 receptor
agoni sts for sinultaneous, separate or sequentia

use. -40 WD 2005/ 115467 PCT/ EP2005/ 005841 18. The
conbi nation, product, kit of parts or package
‘according to-claim17 wherein the active conmpound (c)
Is selected fromthe group consisting of (a) PDE IV
inhibitors and (b) corti ocosteroids.
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