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It is known that both classes of drugs can be used in combination. The
International Patent Applications W0O0238154 and WO03000241 describe some

examples of such combinations.

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

cells which respond to both ingredients.
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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 (I)
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or a hydroxy group, or a phenyl, -OR4, -SR4, -NR4AR5,
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CH20H group;
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| ower al kyl groups and Q represents a single bond,
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and Q represents a single bond, -CH,-, -CH2>-CHz~, -O-, -O-CHo-, -S-, -S-CHo- or
-CH=CH-; 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 compounds 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.

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-



groups containing from1l to 6 carbon atons, preferably
from1l to 4 carbon atons, the hydrocarbon chain being
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alkyniyhgroupy sb@Hn amdn,thsyemhgl bondri dazol yl, imidazolidinyl,
pyrazolinyl, indolinyl, isoindolinyl, pyridyl,
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Alicyclic groups or rings as mentioned herein, unless otherwise specified,

typically contain from 3 to 8 carbon atoms, preferably from 3 to 6 carbon atoms.
Alicyclic rings of 3 to 6 carbon atoms include cyclopropyl, cyclobutyl, cyclopentyl
and cyclohexyl.

The aromatic ring as mentioned herein typically contains from 5 to 14,
preferably 5 to 10 carbon atoms. Examples of aromatic groups include
cyclopentadienyl, phenyl and naphthalenyl.

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
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As used herein a hal ogen atomincludes a fluorine,
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forman alicyclic ring ; or RlL and R2 together form an
aromatic, alicyclic or heterocyclic ring, nis an
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methanosulphonic acid, acetic acid, fumaric acid, succinic acid, lactic acid, citric
acid or maleic acid. Furthermore, mixtures of the aforementioned acids can be

used.

Preferably, the M3 antagonists according to the present invention are those
having formula (1)

R1

X g
R? e A—(CH  —N
# A=) &

R’ 0)

wherein:

o B is a phenyl ring, a C4 to Cg 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*R®, -NHCOR®, -
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and R7 together forman alicyclic ring; mis an
integer from Qo 8 provided that when m= O A is not
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e D represents a group of formula i) or ii):

i) 8 i) O
R? 10
0>K R

R Q]

wherein R'? represents a hydrogen atom, a hydroxy or methyl group; and

R® and R® each independently represent

ol I N

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

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

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

e X represents a pharmaceutically acceptable anion of a mono or
polyvalent acid



carbons ; -OC(O D is selected from
2- hydroxy- 2, 2-di t hi en- 2-yl acet oxy, 9H xaht hene- 9-
W@ 2005046 xy and PCT/EP2005/005837
orfiforbny el SRR heif rbh AL, %eﬁrhér%?fn%n{)«%r@%bﬁxy’ and
represents a pharnmaceuti cal acceptabl e anion of a
diasteceamerscand alixdutesabietealpt | onal ly in the form of
their racemates, their enantioners, their
di astereoners and m xtures thereof. Mire preferably,
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Lﬁo valent acid optionally in the formof their
for mates, their enantioners, their diastereoners and
m xtures thereqf1 The M ant agoni sts of the present
invention represented by the formula (1) described
above, which _mdgy have one or nore —y earhb Ds,

i ncl ude,zal | 2 Possi bl e stereoi so |n e

i somer $* and ¢S HYJ—tHre— (i) he
scope of the gent invention. par interest
according to e invention are the enantd rs of

formula la (Ig) wherein X pgy have the neanings
nment i oned herei nabove. Tho M3 ant agoni sts in which
the ester group, -OC(OD, is attached to the ring
conprising the quaternary nitrogen atomat the 3
whergipsi tion are especi ally preferred. The M3 antagoni sts

B repfFREte ATMETSN@REP: 01t ul es t hereof or their T acemt es.

R!, RTupt R feyrédunts arfyefogamaiopar ryi ng the - OC(O) D group
has the (R) configuration.

m is an integer from 1 to 3;

n is zero;

A is a group selected from ~O- and -CHy-;

p is an integer from 1 to 2; the substitution in the azoniabicyclic ring may be in

the 2, 3 or 4 position including all possible configurations of the asymmetric

carbons ;

-OC(0)D is selected from 2-hydroxy-2,2-dithien-2-ylacetoxy, 9H-xanthene-9-

carbonyloxy and (28)-2-Cyc|6pentyl-2-hydroxy-2-thien-2-y|acetoxy; and

X represeﬁfs a pharmaceutically acceptable anion of a mono or polyvalent acid

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

and mixtures thereof.

More preferably, the M3 antagonists according to the present invention are

those having formula (1):



It is especially preferred that one of
3(R) - (2-hydroxy-2, 2-dithien-2-yl acet oxy) - 1-
W@ 3s0phexaoxy pr opyI ) 1 -azoni ab| cycl o[ 2. 2. 2] oct aP&T/EP2005/005837
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conprises (a) a b2-agonist an b n antagoni st of M3
muscarini c receptors of fornmul part| cul ar
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[ cycl o[ 2. 2. 2] octane brom de. Typically the
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optionﬁél)y ihahaifegn petHeiofacantiteés tReip RABABSRBEL, @Réir diastereomers
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o[ 2.2.2]octane is neant to enbrace the salts in
The Mme@gcmlstd of he predeny inViention irapredentedundtiesiocinaized)
for exanmpl e jn aqueous solution., The different
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product conprising (a) a b2-agonist and

1a antagoni st of M rruscarl nic receptors of forrrul a (1)
and in particular ag antagonist of M

ani abi cycl o[ 2. 2. 2] oct a

(1a)

wherein X" may have the meanings mentioned hereinabove.

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.



nmuscarinic receptors which is
(3R) - 1- phenet hyl - 3- (9H xant hene- 9- car bonyl oxy) -

wdaz2@zon4ebi cycl o[ 2. 2. 2] octane in the form of aPGHEP2005/005837

havi ng an anion X, which is a pharmaceutically
acceptabl e anion of a nmono or polyvalent acid (in
The Narntagdrists described can optionally be used in the form of thelr pure

henet hyl - 3- 9 xant hen ar | ox zon|
enanigiel IHRGIS: %@9&% ol SRr DRI R Ebon ato
carrylﬂgecﬁér—@C Ij Fou?em t‘h%r(ﬁ?lé%nﬂ GRfbAl € or sequent| aI

einth of humah or ani mal patient.
Typically the product is for si mul t aneous, separate or

i oRAUBIE b BpHRS A RS S O Mk SR AR RRA 2 gy -

(3- phéﬂbiﬂiroﬁﬂ?ﬂ%‘ioméﬁ]@yd%[??ﬂ c’céﬁ(a-eﬁltdnfﬁﬂef (BR)PEHhBREIHYASS
he ‘use of (a) agoni s [ﬁﬂs % an ant’agoni st of
(OH-mpthanscSrdaenyieyeitazeniabicydeifi 2lqatanehtomide and (3R)-3-

(SRR AR LS SRR

azonigbyel 2| sythné Hramiteisi el £ an RZhariganrst ontHde

formof a salt having an anion X, which is a
invengi@ar maceut i cal | y acceptabl e ani on of a nono or

pol yval ent acid (in particular

(3R) - 1- phenet hyl - 3- (9H xant hene- 9- car bonyl oxy) -

The p?e@érﬂﬂh@@ht@pécdoi‘dlag@] [srovidiee de:@nbiﬂﬁllonfvﬂ‘ﬂch Bemprises (a)
reparation of a nedicanent for sinultaneo
a p2- agtnwat aRGh(b) Jrpatagesish pf Megmerearinic mg@antﬁr& cpfe‘ormula (1) and

a8 5 Bl SRR TR L AR A R
phen@lmwﬁt(eEll-xa'nthb@e—@S@rbf)n&Ib&y)a’naaﬁhlabmyclSj[Z QfZ]wane in the

muscarini¢c receptors of formula (1) and in particul ar
form gha satt dgyingsan aniogeXikish s Airhardeepuiirally\aacentable anion

ot A5 EBTIB a TAP SspRaF pdhe

recepdoisds (IR) \Mphénetlsyhﬁ (ﬂir&v(amhdem(am:aiatbpn&mlqpﬂabl e anion
aet acl in particul ar
azom@gﬁycp?%%gﬂ@@l% ant hene- P

9- car bonyl oxy) - 1- azoni abi cycl o[ 2. 2. 2] oct ane broni de)
for the preparation of a nedi canent, for sinultaneous,
Typicatinthe cembjnatiepaoatain®the active ingredients (a) and (b) forming

part of a single pharmaceutical composition.

For the avoidance of doubt, the formulae depicted above and the term (3R)-1-
phenethyl-3-(9H-xanthene-9-carbonyloxy)-1-azoniabicyclo[2.2.2]octane is
meant to embrace the salts in dissociated, 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.
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sequential use in conbination with (a) a b2 agoni st
for the treatment of a respiratory disease which
WO e@ponds3to M3 antagoni smin a human or ani maPCT/EP2005/005837

Also [?r%& c{%ﬂtlsg@g}gﬁéﬁ’%ﬂﬁﬁghg (£n£§ BES o(?'{lstlgag?rd @)g %Ieﬂrﬁ?ﬁérﬁgt of
M3 mukEaine Récaitors d3fq’§ﬂh0@t(®)'émdjil‘ﬁmeu|w aalant stasf M®
MB antagoni smin a human or ani nmal_patie

muscglifig| rﬁﬁﬂ@f@c@whmédBRMrpheg@éwla% Wagmn@n%carbonyloxy)
raacIEI2E PR P o8 AL 31 Bl R, v o

pharrﬁabemtfa!]xﬁ acsé;?]talblel\@ngmsc armﬂm@ or pohpalens amiuil (@h palshcular

enet - 3- (9H t b

(3R )-LepblnsHhiciobl Jentheherc: SAROTHORAS  FBPRAAICIAR % Zoctane
brommz é? %pe e oﬁ?égfa &hfdr%lrﬁulﬁé}?éd‘{%"@é?él%@é g)’sequentlal

mono or pol yval ent aci
use ipthe ireaﬂnaent(oﬁ%lalhumalhlenahhyal -Fttient. Typically the product is for

simulfnearaesSoaRiE FSRAHaTTAl dos it Hegisalaten ae8 rebSEBRE)
dlsea?? %@%ﬂioﬂds% M afteRfoRidniint a HeHeR 6F anidal fpatight. a

particul ar an antagoni st of M3 nuscarinic
receptors vvh| ch is(3R) -1
car

The RUR S BT A% S bt o
antad%YétWé\ﬁ?r‘nﬁJ%'cgﬂn% re¥Eptehs bﬁoﬁnﬂlﬁaﬂmm §ﬁ!|'cbbér an

e anion o a nono or yval ent acid (in
antagmmsftlaf Mi&imuscarinic receptors which i IS (3R) 1-phenethyl-3-(9H-

ranthENg S BTSN S AZAALI B 4 210K ey GBEPh e Bl o
havingI éﬁghﬁﬁ%ﬂkhlﬁﬁﬁs E%ah’ﬁab&ﬁlddll?%fc&@pﬁab(é aRiohest i m@h@rar

sease whi ch respon s to antagoni smin a human or

polyvatentraicichidn particutay ( §Rhﬂmrmr@cmﬁ -3~ anthamne-9-sapnaxy)-

ol SO oA EOAE) 5 (e R PRI o

SImuIEériIt!Bu% BoRofreIst! &sararaot séqm;ilitbl ose i the tesutrtiant ofia
that woul d be aggravat ed M% tachycardi a. The present

respifatoryrdiseasd whttherespfarm el 3amagdryamon a pemenQy apimal
pahthL.man or ani nal

Also provided is the use of (b) an antagonist of M3 muscarinic receptors of
formula (1) and in particular an antagonist of M3 muscarinic receptors which is
(3R)-1-phenethyl-3-(9H-xanthene-9-carbonyloxy)-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 (3R)-1-phenethyl-3-(9H-
xanthene-9-carbonyloxy)-1-azoniabicyclo[2.2.2]Joctane 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.

-11 -



patient suffering fromor susceptible to a respiratory
di sease which responds to M3 antagoni sm whi ch net hod
w@owpniges simul t aneously, concurrently, separBCEER2005/005837

Also pzﬁfib!@a_tié fd Ms@gmdg}asé%%bﬂﬂlsi forifb r@@éﬁaﬁﬁﬁ of8 medicament

ective anount an antagoni st of M3 nuscarinic
for usedwe e treatnogntfad ramelsplreio)'y disgase which reauoaudsetn M3

ant a Onlﬁt of M3 nus g recetorstn
antag@glﬁp-lg Hﬁ@t“iﬁfl anyn eim taneous concurrent separate

or se e?ﬁiép Hﬁﬁﬂl)stréﬁ&? Withab) &M ‘Hn‘?&%lﬂst?df%?» Anfsdafinide

ormo asat aV|ng an ani on is a
recepturaofrfarsuta ¢dlang iapadijsuddrn an antaganist ofMemascarinic

recop iR sy Phate P TR B hons: ropshom iy -
azonléblé?(%[za@Q}‘d&éﬁ& h tfﬁea’bﬂﬁtoﬁll@esdw [9aig hnairior X), which is a

2-agoni st. Typically said respiratory disease is
pharnmamﬁaallsaam@t@blem@hpﬁa IBAQHL O polyval@ﬁbﬁgigéw’apartlcular

RGP PP e o e ERSBl 2pene

bromigg}.hma or chroni c obstructive pul nonary di sease
D). Typically the said human or animal patient is
suffering froma pre-existi ng heart condition or a

o A A b AR S e
receph}fg@f farr?ma 0 'ahtel(r)ia Ipﬂﬂhcwmmm agtagloamj; ]lcoﬁ Mﬁi muscarinic

s, _his ar
rocopig atHyClul AR RIeTAt e r e biRre: PR Y 1S Q.ogar ’
azomQﬁiE%&B{Zt JHQ??@ inthé ?br?{ ?f/é @éﬁ' hadi éﬂ‘éhi@ﬁ?@%h%ﬁ'ls a

nmpri si ng ago
pharneandeagicallys acccéptaﬂlerammaof aumommoepoltyvalent aﬂdr(nupartl(subar

(3R)-‘ﬁgggbggfyﬁgt i uﬁr{tgga celr gﬁ@ﬁ%\/)ﬁ%azgn%sca[ﬂ[ﬂ g:?éoctane
bromn?ef Ebe(;Pf&;‘)r%gé?atl%hagfod“m@éidéYﬁérﬂ[fgr ds& IrPthieansathient Bea

a salt having an anion X, which is a
respirptery cissasei whith yem‘dﬁtawlé aataganisn ia afiisas or animal

patiort s Fedis,ronsUrBft skl or sequpatiplyossgimstration
with (é) éﬁs@%%"lﬁh@t}/ f Sé%cara?]rpémﬁ?arbbpﬁhlﬁﬁl pah@nﬂ@ﬁffé‘rlr@tﬂ’&h a

phar maceutically acceptable carrier or
pre-existing heart condition or a condition that would be aggravated by

tachycardia.

The present invention further provides a method of treating a human or animal
patient suffering from or susceptible to a respiratory disease which responds to
M3 antagonism which method comprises simultaneously, concurrently,
separately or sequentially administering to said patient an effective amount of
(b) an antagonist of M3 muscarinic receptors of formula (I) and in particular an
antagonist of M3 muscarinic receptors which is (3R)-1-phenethyl-3-(9H-
xanthene-9-carbonyloxy)-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

-12-



The invention also provides a kit of parts conprising
(b) an antagoni st of M3 nmuscarinic receptors of

wo erosuls&63 1) and in particul ar an antagoni st OPCIVBP2005/005837

polyv%f%ﬁs;éélﬂrqupér%ﬁﬁ?g\?%yf“ﬁﬁ‘éf‘ne I 3-(OH-xanthene-0- c§rbonyloxy)

enet hyl - H xant hene-9- car bonyl oxy
1-azohiahicytd i 3okEn2. rogjide) amk(a)ra pR@gbaisth. of a sal t

having an anion X, which is a pharmaceutically
accept abl e anion of a nono or polyvalent acid (in

TPl SRS kel el U o
emphysg!aahehromd tbstnsitive pulmosarfycdiseasel(@@Rre)ubronchial

hyperiga q‘in%tk%‘r‘%hla%%ﬁﬁ{ﬁérﬁs%ség Vi bf Shrei DAV A AR BPY

dlseaéé‘g [patient suffering fromor susceptible to a
pi ratory di sease which responds to M3
ant agoni sm Further provided is a package conpri sing

. a oni st aof sca tor f "
Typichll) 1o s WAREH,SF aindl PalERGE Suftefind HoRR p3r8 shistipg heart
condmﬁéaéldajnantrmat WOEIdbe éb?r‘aS/ated by tachycardla e.g., patients

3R) - 1- phenet hyl - 3- (9H xant hene- 9-car bony!| oxy) 1-

havmamw%lﬁtlagcqa@q_ilacerm ayper ehayFestansiin, anging or

o0 o 1 i BB B gy iocese
or eldéﬂytpe@léh&r Pr&iBdably Bhiengatlert isShuitaxant hene-

- car bonyl oxyJ-i - azoni abi cycl op””*l oct ane brom de) and
(a) a b2 agonist for the sinultaneous, concurrent,

o SIS S STl AobUSPATETR Dl nc

(b) arFMitaBehisPbPMI3dedstariric esdaptotdfdormitaqfisid mkpetrtlcxﬁlar an
parts _or package as herei napbove described wherein such

antagesishoh M3 mwscgrrlrajam@@eptﬂf&wmchp&ﬁ%) drpheaekuds-Aht her

vamthGIREATR ly LA ot PR S6k Ry Lo

having @}ﬂk@’ﬂklbn eQ)avHivh pbanhad:éutlc(aﬂy acnépthbtemrgon;of aNrEcino or
r- ki nase, e in ors, an

polyvaléeéﬁﬂgr(fra@@ﬁlpgzag '?%)— 50@9*@%%&% %'ibonyloxy)-

&ﬂé& I t
1- azOéoirrpt gundolg'(zé i%ta ei ect e ﬁrgﬁ]s ei%ﬁr‘gﬁlg (%)g%s: \s/i ng of
pharnfageurically dcceptabletcardemmudiluent.

The invention also provides a kit of parts comprising (b) an antagonist of M3
muscarinic receptors of formula (1) and in particular an antagonist of M3
muscarinic receptors which is (3R)-1-phenethyl-3-(9H-xanthene-9-carbonyloxy)-
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
(3R)-1-phenethyl-3-(9H-xanthene-9-carbonyloxy)-1-azoniabicyclo[2.2.2]octane
bromide) together with instructions for simultaneous, concurrent, separate or
sequential use in combination with (a) a p2 agonist for the treatment of a human
or animal patient suffering from or susceptible to a respiratory disease which
responds to M3 antagonism.

-13-



(b) corticosteroids. It is a enbodi nent of the present

i nvention that the conbination, product, kit of parts
w@eoopaceye conprise (b) an antagoni st of M nRGD/EP1ONS/@05837

receptors of formula (1) and in particular an

ant agoni st of M3 nuscarinic receptors which is

FurtheBb;R)ovivlfane reepanKagd-qodhpricing hﬂe)rtm enta@obim;bf M@/r)nuascalimm
' . 2..2] oGt t t h
recerfiipd i DRRan 3l Ak ri-Qas of SR bendYen on

recepﬂfrs&vmaﬁl% @R)mphéﬁémgksqgH%ﬁtﬁerﬁ@gtctacmbﬁyloxy) -1-
henet'h ant hene-

aZOﬂI@@W'D[ﬂE?QM%Q laikm e ef/a st haping) @it anive Xrwhichds a

phamfSe BT aBCAARR o 31 S B EnBibeleRt SRAG Pifoutit

(3R)- prhbheﬁﬂ'l BI(Q&ngHhtﬁén@-fQ SdbBHFIBRY - NagohRORIYCH3. ZOZ]octane

formula (1) and in particular an antagoni st of
bromldegaaeh(a) a BQeaggmailf@r tiei simuitaneous, concurrent, separate or

sequepiiz} 5 B e LeRimeTs OO P SERRRRON HIopRe” A BroPhngs o M3

antagbflénld an anion X, which is a pharmaceutically
accept abl e anion of a nono or polyvalent acid (in
particul ar (3R) - 1- phenet hyl - 3- (9H xant hene- 9- car bonyl ox

- 1- L.api ; I a b2
Furthdy S RERIs 2B Bon o BEL RRDE PaBE dibachide o3
herelﬂmmﬂ@@éémbedfwlmrmmmhb‘hatloﬁI proldtiet mm parts or

concurrent, separate or sequential use in th

packagesithen comPriges anoiber gettrecompoud %ﬂeﬁfegamms(qh?DE

v S, IS8R o BSigTl ok, E)pntors o
egfr—l@fasteh ée) pB&kinase |ra1|b|torara‘rmir(lfrprt\lk(n crbce;btan’agbmstd fpr

i itolterol, proxater oI ter cl Eut e
SimUESRS R SRR Res ST Gadoercaty the 2ORRng] Frive
compb 26k sol SR | 86 oroBREASBLN B (\FROEAAHABIEIo and
(b) corti@égstenoids. ne, pirbuterol, procaterol, reproterol,

ritodrine, rinoterol, sal butanol, sal rrefam)l ,
sal neterol, sibenadet, sotenerot, sulfonterol,

It is ateﬁﬁ%ﬂlﬁiepg?f t Cﬁ‘%e%@hﬂlﬁveﬁﬂ’érpm&t @Iﬁé’bonﬁiﬁt’l@ﬂ@%uﬂ kit of
parts or package comprise (b) an antagonlst of M3 muscarinic receptors of
formula (1) and in particular an antagonist of M3 muscarinic receptors which is
(3R)-1-phenethyl-3-(9H-xanthene-9-carbonyloxy)-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 (3R)-1-phenethyl-3-(9H-
xanthene-9-carbonyloxy)-1-azoniabicyclo[2.2.2]octane bromide) and (a) a B2

agonist as the sole active compounds.

It is also an embodiment of the present invention the use of b) an antagonist of
M3 muscarinic receptors of formula () and in particular an antagonist of M3
muscarinic receptors which is (3R)-1-phenethyl-3-(9H-xanthene-9-carbonyloxy)-
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
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GSK- 642444, GSK-1 59802, HOKU-81 |,
(-)-2-[7(S)-[2(R) - Hydroxy-2-(4-

whyasoxssphenyl ) et hyl am no] -5, 6, 7, 8-t et r ahydr o- PET/RPIv$1§05837

r not e B-149 and 5
bromi(ig) éndli(a} & BRiagdaist vithoairany ptHertaative xcpetgound-Br thedr oxy

PrepaFgi LA FIdKIo0 DS UIARERYE LMMBTERH AL Pony 1 )

sequeHY Lo T o & aresp 0N Yo 4 WA responds 7 143,
antageniset ya hAnamn grl @mimadb patiérstnol |

1-[ 3- (4- met hoxybenzyl am no) - 4- hydr oxyphenyl ] - 2-
[ 4- (1- benzi m dazol yl) - 2-net hyl - 2- but yl am no] et hanol ,

The pﬁéﬁgjﬁgﬁrﬂéﬁg%tﬁg&?ﬁﬁt&e combinations of the invention are:

arformmi:emit barinbatenolp bﬂolyér))l memtbl;dl @rbptemply ckembaotdrel, hanol

dopex lggngqgg@gezrpmé' t]aroj_lﬁg(o(lp;enaline ibuterol, isoetharine,
lsopréﬁﬁexl%é?ﬁ@égbhﬂah?ol “ﬁ{a'%kergr PRGNSR, HRéBbh&BALrol,

I OXY- 3- OXO-
nolonirole, tmrmmemhne awbmt]erd pmoaueml mapmtmypﬁ@dﬂng mnmtercﬂy

-2-D
salbutaoiCraREBTRL sehe ey sibeaedal Relprufpmsir
terbutéhﬂe “trdréhﬁ?@'tul%b}zﬂdroﬁ(}m(mvg@ bGBK- 159707 e HRIBYI8007,

GsK-Sae o ki e (A e BTy ut Y] ) 2 1

hydro%yél%%gﬁi@%ﬂm %‘Z,ﬁ Eegrath%lfo SO g4 R@no! and

dmetﬁyl@&f@t@m&eHydftfdbﬂtkr&m/ﬂrbnahf(d@té -daiinioterol, @ABL1@ENd 5-[2-

opti onal | in the formof their racemates, their
(5.6~ déﬁfamﬂ ylanpipe)-1- rycdsexyatbyir8rhydrang 1 Hrauinelns2-one, 4-

hydrok 3232 B2 AR R prfsulfonyiy ethyllaminoletl-2(3H)
benzgthiekzeloned 1t(2-fm@mu4sma:l rogypgienybe2t[4-(1-bbaziotidbzoig)-2ons
f the, inveptjon ai_ﬁ%l(grfo;‘rmterol

methy2-itylanginolathanals e&x@ermy'aremg%tuhevr@?'%*ypheny'1-2-

I

[-(1-RRARI R 2 BRONGT-2 buiRRIIRSIEf Bhol, 1pReRSTHRGRER-oro-
4H-1,4ddemadxazin,8- mlﬂ;-lZe{Br (deN g -dimethpdamiddphenyli2-matieyl&-,
propyRaBletncls MR HeaIToRkar -AF T 4 e a2

I { » _% 4 H-
metho&%%heﬂg'g&%e’[ L 124g'alﬂrﬁ ° oéghgng{%l{/xs 149 g%—t% ?%%Oafwy
1,4- bemzaxaélnﬁ&fyﬁ?%f&(‘hmhutyloxyphenyl) -2-methyl-2-propylamino]ethanol,
1-[2H-5-hydroxy-3-oxo-4H-1,4-benzoxazin-8-yl]-2-{4-[3-(4-methoxyphenyl)-

1,2,4-triazol-3-yl]-2-methyl-2-butylamino}ethanol, 5-hydroxy-8-(1-hydroxy-2-

(3R)-1- gmhem;,yl\@ (Qﬁti‘éﬂtﬁ&ﬁé-@'ﬂﬁﬁ?ﬂwgkﬂw b9bhiaBicYeRpI Y18t @Nne

isopropylaminobutyl)-2H-1,4-benzoxazin-3-(4H)-one, 1-(4-amino-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.
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racemates, their enantioners, their diastereoners, and
m xtures thereof, and optionally their
w@b@siresaed ogi cal | y-conpati bl e acid addi ti on saP@BEP2005/005837

The ?éf’éﬁ‘:édgif ygm@{étt%gc%‘h oslnoﬁwetcib‘?nblﬂéﬁﬁéémh M PertidrPR2

e I's preferre ey are

arform@ﬂ@bmlnbalnmutérol duitgﬁemﬂ i brgxatgrelgeanibsiterol, @lerbukeron as
LABAs The canbi ned F‘ s coullld thusgﬁg adm n| stered
dOPe@m'@eafed'&}ef dPimeterely FreRreng nes dbytgEplsisgpeenaline,

levos B, Map g ghanekunid naigoR dpe e, RESSTal
procatérot, {Ri R )-foamreterok seprdieniof, riéodnine,oimsoterolf salbutamol,

salm R R Tt B BN Eiah ST B (P UtAEP OBy G- GSK-
1597@73|Kl§L 1MABGT t@écﬁs aRd Cﬂ(@-ﬁ@'dﬂf’bﬁéw in tfhférfaﬁwf%euand

QAB- Sti more preferred are sal neterol and
racenﬁaieanhherrcﬂnantmrrms ttheinidiastereioneares ahd nixtaremtheraofd and

t Th b der ed
optiona]y 1B bRerméfilficPue tfrelbldd dgofpn S e ' ©
formation of addition salts of the b2-agonists:
~ hydrochloric acid, hydrobrom c acid, sulphuric acid,
Smcep%@sl\ﬂ&@ntagoausta of the imyeotien paveiadoag dyratioreef actioni i s
fugari,c, aci d lact d t d,
profergil Biet ndy afe cRNEdY Firf farticacttD be:eBBhRs (kg kiodR'S
LABAB) XtRE 85mBindd@rugb @otEhus BeesdmriisteréPonfeadegd. A
preferred enbodi ment of the present invention is a

conbi nati on of an antagoni st of M nuscarinic

pers B R1GT84) ARBAR oY, LAoRREELSHRSsR T 7o0r, asic

15974 BRIUL-1PagnTALIOOBand Ay hgf‘(ﬁmonany in the form of their
9- car bonyl oxy) -1-azoni abi cycl of Zamﬁ octane, in the

racemajes Heirenatiomeass, ﬂaglréi*aséﬂragmexs wiktyresghereof, and
optlorg%lsl;;cva @ﬁ%"@%é%gﬁ:‘éﬁg ﬁ*ﬂa‘ﬁp%néc‘ﬂa it R, Riore preferred

are sglntéterbl,foaneteyll artt QAB-149.t Silheofe peraforres lava wainietersind
abi cycl o[ 2. 2. 2] ?ctane brom de) vvlth a LA A sel ected

for mott@r@hn“ﬂ Gﬁﬁ‘lﬁ“@fo?a melgrabxigatgate %ﬁ’( rggiol fumgrate. 59797,
KUL- 1248, TA-2005 and QAB-149. A parti cuI arly
preferred enbodi nent of the present invention is a

The folloving@tindye consideradtta gepiesenbéxavplessaf auitable acid for the

receptors. of formnul a and in particul a

formatlon ol? addfc”uon salts of the [3& ggonlstsI hycﬁ’ochllong acnrd %ydrobromlc

acid, sulphuric acid, phosphoric acid, methanosulphonic acid, acetic acid,

fumaric acid, succinic acid, lactic acid, citric acid, maleic acid; and trifluoroacetic

acid. Furthermore, mixtures of the aforementioned acids can be used.

A preferred embodiment of the present invention is a combination of an
antagonist of M3 muscarinic receptors of formula (1) and in particular an
antagonist of M3 muscarinic receptors which is (3R)-1-phenethyl-3-(9H-
xanthene-9-carbonyloxy)-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 (3R)-1-phenethyl-3-(9H-xanthene-9-carbonyloxy)-
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ant agoni st of M3 nuscarinic receptors which is
(3R) - 1- phenet hyl - 3- (9Hxant hene-

w@®2@aniany/| oxy) - 1- azoni abi cycl o[ 2. 2. 2] oct ane bPOIYER®05/005837

a2 TR g TR 8 Lot

salmef@idl, 18 SK-291ta(He IG HHIEO7 BENKULE 1248 Th-26eDdiandrQAB:14h
is a conbination of an M3 antagoni st selected fromthe
group consisting of 3(R)-(2-hydroxy-2,2-dithien-2-

A parit a8y gwfbrréd (e?nwtﬁﬁ%lf Bf ﬂféyﬂ)r)esénﬁﬁ%hﬁ’&\ V& banBinktidhof

ct ane rom e
an anmgnmtmﬂlvmmtmeamam neeaptogs offasowya gxand in padisukesiary c|

antagBlg} 65 F14 BURESRk PB IR Pish s BRI PRI Y acet o
xanth¥hé- @car‘b%ng/l@&?)”l@@z%hmﬂldycﬂo[ﬁmmﬁrfém’oﬂ{@e withl PLARRE

brom de wi sel ected fromforno

selectedl fremdpunotegiksalgrderl, GBEKEA7 K7 $3EKKG07 QZ&MUL -1248,

B- 149. According to one enbodi nent of
TA-2QQ2§§|?¢%€Jﬁq4 "the antagoni st of M3 nuscarinic

receptors is a conmpound of forrmula (1) and in
particul ar 3R 1- phenet hyl - 3- ( 9Hxant hene-
Anot@r@mmsne@ b @f@éﬂntalsvewqrb{sza compiEtigReof anMahe

antagoﬂrsrlnsg ﬁ?dsl%fr\ ﬁ@\gagggagﬁgflgg Pi)(%(%\? 2;“%0%6(9 2,2-dithien-2-

armaceutl! ca

ylacet(m%béfi(Bq:lﬂﬁerﬂmyﬁrc(pm BﬁszIachqclo[Zg .2.2]octane bromide, (3R)-1-
- enet - nt

phendiin Aoy aes-B-oe byl oRne! BraRPEEY SRR AlucieRe
o SRR 05| TGPl AT 80 2 BT o
phenoxyedtimyl)- Orazlolmcal:mycm{ﬁrﬁ ZjoctaEneNBromide awitimiad-ABS sptastad from

formozwgﬁ%yegg& éﬁ&gﬁgﬁg&l 33§?{:£$%Mﬁ{};|;-)ﬁwfgf T;\%O'él and

QAB-1@goni abi cycl o[ 2. 2. 2] octane, in the formof a salt
havi ng an anion X, which is a pharnmaceutically
accept abl e anion of a nono or polyvalent acid (in

Acooldid I one et naf AR e i e A IR SR ranseannle
receptdt® i$ Becdpaanbsfobmufa (1) and in particular (3R)-1-phenethyl-3-(9H-
xanthene-9-carbonyloxy)-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 (3R)-1-phenethyl-3-(9H-xanthene-9-carbonyloxy)-
1-azoniabicyclo[2.2.2]octane bromide) and the the B2-agonists is formoterol, in

particular formoterol fumarate.

According to another embodiment of the invention the antagonist of M3
muscarinic receptors is a compound of formula (1) and in particular (3R)-1-
phenethyl-3-(9H-xanthene-9-carbonyloxy)-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 (3R)-1-phenethyl-3-(9H-xanthene-9-
carbonyloxy)-1-azoniabicyclo[2.2.2]octane bromide) and the the B2-agonists is

salmeterol, in particular salmeterol xinafoate.
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salmeterol, in particular salnmeterol xinafoate. The
conbi nations of the invention can optionally conprise
wWo@e@s015460r e addi tional active substances whi CPCHER2005/005837
known to be useful in the treatnment of respiratory
di sorders, such as PDE4 inhibitors, corticosteroids or
The cgmbinaiions efdhadnvandiongan eptiorally campsisedns of merei t or s

acuBhaCAsf e S R By BB BB B U rRIE 88 honto
respirafdty didcreerd, Bath esrPbE4 Wﬂbi‘té\%dcﬂﬂtlbbst@%ldﬁbagom sts
and b2-agoni sts are denbufylline, roli

glucogeriigaids) [auketrienedpd iinhinikorst inhibfors of eg{; m%ﬁﬂ pPa8tkinase
mh,m{{}?‘?%ﬁpnm%?{ %@t%’p%}ﬁ B}mfs?é:.hl oride, lirimlast,

6-[2-(3, 4- D et hoxyphenyl )t hi azol - 4-yl ] pyri di ne-2-car bo
xylic_acjd R- . .. . ) .
Examplas & §ualaphe CHEPBINPS IR sambe Ry PIRERyih MidRaagpaists

and B%Y%{]ﬁértg Qﬁyrnl fyﬁrﬁ%’ rofinram, gipamfyling, arofyling; flaminast,
plclanllléétl imeebpmy,| dm&veﬁh@ﬂ%?@éﬁl@h&ie lirimilast, roflumilast,

(t - El uor obenzyl ) - yI-2-(tr|quoromsthI)adenln
cilomitast\6(2-(3.4- Dlethoxyphenyl)thlazol-4-yl]pyrldme -2-carboxylic acid, (R)-

(+) 4@@@%@% G%hﬂxé%o%ﬁ?éWf—%‘ﬁ'eﬂ?ﬂe‘tﬁ&ﬁ]’p?n&ﬁ"lrebP\?S@%-de
Dichlgroetplyridingl) &- [7I-(4eﬂ3mgb}oénm1y5mydm@& -2Hling&l-3-/1]-2-
oxoads iRkl %E@%{%M) b kS DR ety LaRp AR Nofp.5-
Do B A e o e b, N0 Moty ogo-t-
phenylyﬂ,%,ﬁl?-tét@ahwwwcho[ﬁiﬂ Sk é]berQOﬂlaa)epwna(R)Zyl]pyndmeA-
o - -

carboGEd o b VSRR e DRI e By o)
isoprogl ‘3143 Griffe (@drochlorlde 4:[6,7-Diethoxy-2,3-

cl opr opyl net hoxy-4-di f uororrethox ) cycl ohexan-
bls(hmyro)oyrnemmgnf&malqmmwllﬂe@metbomnﬂy @é.,gb H)-amg,:2-

h

carbofiho R YR BB B SORRBESE A g per Ero/ 14722
duﬂur@}ﬁﬁwétﬁoweﬁgxwymmoén@m{ eydrep4q8nber

| es of suitable corticosteroi ds and
cyclogm&tse@thpm-ér@ﬁuemetbanyni@rwaﬁml%@mm fitpl, ONO-6126 (Eur

Respi@tmgggﬁﬁé@ | %ﬁg Aki)%’c 358? Shd 1Rl SoerSHﬁ‘aé 8I|aﬂﬂ8d in the

PCT patent applications number WO03/097613 and PCT/EP03/14722 and in
the Spanish patent application 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,
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dexanet hasone, nafl ocort, deflazacort, hal opredone
acet ate, budesoni de, becl onet hasone di propi onat e,
whyasocass i sone, triancinol one acetoni de, fl uoRCHBPIN®005837

ciclesrérfé@boPé?ﬁ)&oﬁb#ﬁhf&%t@ flutiCASSR ;t) gﬂﬂ'?até" NatbBé@sol
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funis i REe B drdeRyT pre Sol NP S tiemoinolone,

betan{EBIRBIARONME-vhIEr SRt Qetdmémégbﬁ’é‘Goetaﬁ%ﬂﬁbéiﬁieodiproplonate
famesyl at e, ci cl esoni de, deprodone propi onat e,

hydroeortisboa eeatates kysirepertieone sbdiven auedingieo presinisaione sodium

phosgs i h D Brod bR b i Sone,  dexamet hasone

sodi um phosphate, trianti nol one, betanet hasone
17-val erat e, betanet hasone, betanmet hasone

Examelqﬁr@‘;ﬁ%tabteeLTm @ngagnnists dhet canebacembinas withM3 sone

antagffis g PR ot FATBRReSE R PRITRER b G

hydrafd)tzagAokastSrifohKas€ aribRast BhIuRas!, Birialukdét ardlakstissdm,
and b2-agoni sts are tonel ukast, |budil ast), pobi | ukast,

montqiuhaﬁt@wdumh%rm -B3-64-Agatyi-3rhycioxy-2r i t ol ukast,

promy e pren MG Rbra BRI BbyelAdh 25 Kk

hydroRYprﬂoFF?h%bk@Ar%%]ftybj d)ra(#-]tlmbdiazbl—ﬂfl]ﬂﬁ@}mbﬁc acid, 9-[(4-

Acetyh§d}yg@x322ﬁrgwymﬁ@ﬁ@% W@W‘I%QW gﬁtcalzol 5-yl)-4H-pyrido[1,2-
d

a]pynxﬁ d'ﬁ '4'898 5'?'?_51?9“'&'1% propy ﬁ%ﬂi‘i@ﬂﬁﬁ"&ﬂ%@“ﬁ
dmethMbatbale)-& -doi ifridottanoiccdid s?dm_na}sapiy,r%;fri-[:ﬂl-%?—g—c() r’\1| e -

- 2- Vin en -8- (N, Ndi m
Chlorggq[wp&ré-? I]PE" aylgq%@F@%&MPé g gi d >s/odi um sal t;
oxopréﬁp%}][ga?’ﬁ Iﬁneftﬂ%lsuIfan;sll/progllo?ghaecrlld sodlum saléc 6-(2 |§n9t hyl ani no)
Cyclohexyleﬂryb)r[d;3,44]¢mlaﬂwlq[&ﬁtaiy1 alﬁ-frmplq[‘b.ﬁdﬁbvnmylaa(dﬁ)

one, ‘?'ggﬁ‘fg}'ﬁgd%é@o?éﬂ%g Zg%gﬁlh%%?/- —lp%p%l‘?er#yﬁhno)propoxy]&-
propy ﬁwéfﬂn&ﬂb@?@l&itﬂd 5(1:\2131Métﬁb>® m-[%ﬂetH%/FS-(PNE(Z methyl-4,4,4-

cet I oX yl henyl 't hi

trlﬂuou)mrtydmtp@m@yl]|pdob§+yphgﬂwﬂﬂﬁ2nmmy%@@nwsuﬁonyl benzamide,
R)-3 MR AR iletry ot s RidnM 4B befziti-4-methyi-N-
(4,4,4-triﬂuoro-2-methy|butyl)indolé—5-carboxamide, (+)-4(S)-(4-
Carboxyphenylthio)-7-[4-(4-phenoxybutoxy)phenyl]-5(Z)-heptenoic acid and the
compounds claimed in the PCT patent application nhumber PCT/EP03/12581.

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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antag&dg\l ablgg 3% atsaze:gﬁ tgg Iﬁé‘éﬁ)ﬁté]%ge éq%g)ltant aneplt?:mgJI
volop 4 R GA0S S tal e Boplai KR ISP enfebny praron-

threonydw-lnnetbgalfzﬁéldeﬂmymhydzsyl Iauc@l—Bﬂmenylalanyl allo-threonyl-

asparpgiG Erele & h eb i iRdbiied BRAS AR Baa ety - 4Bk
hydroRg]gt i)r@IQg[BV& ﬁ%tﬁ?%LJaWné N- QarﬁfleNiMéiﬁ 18Rfide, (+)-

les of suitable NK1
(28, 3Sbéc[édtﬂathmt%§6 Ueromathaxy) banzsﬂ@nwmihﬂ pbenylpiperitie,
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BIS(trtﬂHp&mﬂhy&ph@wuﬁtho m-ﬂugrp@@9nylor@9mholl&w@ﬁ@thaﬂ-§
oxo-4|f%§'l'@ 4t 1FR,E%O£-¥ & n a;%{d%}‘)bglrl g{:ldrlﬁf@ gsetﬁqu) :ahilcamme)

salt; [Ba{ﬂ(RJ)X[WIR)—fmﬁwls(trtﬂubfﬁirﬂeﬂ%bhbWl]éthd:xﬁl&(ﬁb-l(@ﬂuorophenyl)
armorpheladineiby DSt hai-Sicpr 111 fdHazalolcy NelesRnoiG a1~
seonf BANENDIS) SR (12) 1l I 2 RN Beopepeny
(3,4,5- kmmﬂihozyb@nmpk)mgdplml41—2-yl]¢thwl]smro[ben29[c}lh|bpham1d@l-l)-4 -

- - R) - [ 3, 5- . .
piperiging] RO FpiIgE CHBIENGideAYd 1ha sRRppUn{ §5-P33 deseribsshith,y
Eur RebpRUPIS03, 22fsippreh by Abse r2664.

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 B-adrenergic
receptors, in particular of B2-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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exam%@o%%hgrﬂ %b%&aéﬂﬂgﬁh !gplgélﬂﬁ%ﬁ%pﬁysle(mg) orGhionic

Obstrdctivd PaIinienath @igeada@@RDl)i n”-yl | et hyl Jspi r ot benzof cl t
hi ophen-~SHH 1- pi peri di ne] 2(S)-oxide hydrochl oride

and the conpound CS-003 described in Eur Resp!r J
The a%ﬁ\%%co@%tﬁiﬂgg lin th‘}as%om@fﬁﬁgoﬁ %G%Gﬁgeﬁfggﬁ%%m%) e of
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[ C
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admiristrdtistsbythd saabrenl differdneswtedi sorders, as well as

t he use of the conbinations of the invention in the

manuf acture of a medi canent for the treatnent of these
f
In oné[]' %ggﬁhgt%r%é I:g@@f&oﬂ? de%%!&t ﬁf Sgﬁéﬁéﬁmpﬁéﬁug an
antagbmslnohMﬁ MIBcamlagwémonssofefapnulee(dl) tbgetlmavlﬁn instructions
eneficial effect, for exanple aiI ma, ,acu

, or, .

for S"BH RS, COREWT SN SCRAFBIR Q6 5o EO’E’EEW‘B&"Y%&‘
p2-acfHiER o P ER ?%ﬁ@éﬂgﬁ?ieé 406y BRERSH T floplfics
to M3tdritap@nisgoni st and any other optional active conpounds

may be adm ni stered together in the sane

pharmaceuti cal conposition or in different
In a pfGEREY drhitinierk HUIBRLAF inyBRACR pRoviddd M G2 S,

concom tant or sequentia m ni Stration he samne

compiising afi afitagenist obNBemus«:amm'a recepdoiismainith tish (ﬁl%)}‘é%lenethyl-

3-(OHa RS A BORIOR VS LA pRLIVEICLZ 2 EHGhS 18 e foum e
salt héﬁﬁgtéheém%w vHiSh fsuébhﬁﬂﬁaééﬁtlo'élly"éb&é\ﬁléﬁl@anlon of a.mono

confurrent, separate or sequential use in conbination
or polyvalentacid (ln particular (3R)-1-phenethyl-3-(9H-xanthene-9-

carbonyloxy)-1-azoniabicyclo[2.2.2]octane bromide) together with instructions
for simultaneous, concurrent, separate or sequential use in combination with a
p2-agonist for the treatment of a respiratory disease which responds to M3

antagonism.

In another embodiment the present invention provides a package comprising an
antagonist of M3 muscarinic receptors of formula (1) 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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di sease which responds to M3 antagonism In a
preferred enbodi nent, of the jnvention the active

In one &¥peLnds inyenties RIemdes & ¢mei5.'ﬁ_80'a@ﬁ1hﬂf§wéi€é‘weﬁly
chardciied! ihWat the Uthle TrgrRATERE 65! dnieibY fEIRY bSR of a single

pharmaceutical composition.

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 p2-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, tablets, capsules, lozenges, controlled-release

preparations, fast-dissolving preparations, lozenges, etc); topically (as creams,
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contaﬁ'gﬁ% a é)?@&?‘é?ﬁﬁ%cﬁhﬁbh g%f ti'n@r%&i{/étir‘lcﬁg SYaLoModer Bl | v

a-
sented In unit dosage forma Imay be prepared
granubgs; @sya eblutioe omet suspensiehl in lanaqudaustligeicher a gon-aqueous

iauid BR3Pl RS B4 2 5o B o iRt e
activéfhb;éd?ént By b prédenté a8 BolLS SlesilenPHEpased by

unitormy ahd intimately bringing into association the
active ingredient wwth liquid carriers or finely

A syrghgé;?ﬁaaﬁgrlw Wi GEREERY BondisCH s sl s81ufGT BFRR Y-
compound or salt in a liquid carrier for example, ethanol, natural, synthetic or
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, 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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the product into the desired formulation. Formul ations
of the present invention suitable for oral
w@eivsniws3 ati on may be presented as di screte uPCT/BPROTONSS37
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l[|)0| us, electuary or paste. A syrup formul ation

thereimi I | generally consist of a suspension or solution of
the conpound or salt in a liquid carrier for exanple,
et hanol , natural, synthetic or sem synthetic oils such

Wher@sd eapbsifibh isttothel forf obid capsuls; einyneutine watapsulétidh is
_flavouring, sweetener and/or colouring agent. \Were
suitabiehdorexgyople using the alerementioned earriers dbadard galatine

h elt | L ler . r L nel ; '
caps B TRREHH Fbr a5, B iR TR oY S pfthd aing Eaale oty
pharnfsteutiealscdriiet rwidtinely! usddofoe presrivay dispersionstorastispensions
magnesi um st earate or stearic acid, talc, | ati ne

may becepnsiderselaiar ipkample agdeRuS AHMSy ERBYRSeS si'%%te_ét orRil, gad
are in@&%%r&%dqﬂgpgo?ﬁgélgﬁné)ﬁa gding, optionally wth one

Of "'nor e accessory I ngredients. Conpressed tablets may
be prepared by conpressing in a suitable machine the
active ingredient in a free-f|ow formsuch as a
Dry P%W%%?Ofapgﬁlﬁaﬂﬁ F%?P'&a{ defvery %p f'ﬁ%}gagﬁayt'ﬂﬁ%'@ﬂ% yaay, for
bri o . . ) ¢
exampléy e St entel I Litenbt fathary paRGpi Soms (Shars
capsulesiend gartrdyes ofjfon exaspile gbladingwsiblistera offortaxes@ée t he

lamin GRS B TP Nt G PHECRnG opt i onal 1 y

dried and sieved. The tablets may optionally be coated
or scored and may be fornulated so as to provide
Packagiog of the formelationoney becwiitebls fos gnitdgise 5 aneifi-dase

covef§niBe 286 Sl 8 Fafor e o ASERT a8 e
or metered in use. Dry powder inhalers are thus classified into three groups: (a)

single dose, (b) multiple unit dose and (c) multi dose devices.

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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suitabl e, for exanple using the aforenentioned
carriers in a hard gelatine capsule. \Were the
w@ovposidbdi on is in the formof a soft gel ati nePCEPB2MDF005837
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dose or multi-dose delivery. In the case of nulti-

againstoseisiiei upsake fromethecambieat aiin(kl aroblems: with-epening fr

r .
perforgia gfer b [yt ol HH8h saBOGS bR Rl B Bremp rolative
humidity! Whhecaiies frprertation of indenturegand (cepossiisie inhalation

For nul at i onsﬂ\?eneral |y contain pomlﬂer, m x for
of capsylifalTagMentsMQTReVe igfod AHERST of RePsUlodnalers. Direraplete
| tahl 0, e ( ' u nce) such as
expul?’:gfgtl'gageﬁeoe?\ S gﬁ%ﬁ@@'ﬁ%ﬁ %rg(cg:tt%’szg?@'préferred. Each
capsul e or cartridge my generally contain between 2ng

Someiq?a?pﬁu?f%df O{q Orf§, ’h%gll%h@ &2@%2 %ﬁ%ﬁ %iéﬁ%ﬁgggﬂ%%%ﬁgse@atn be
b . 1 r S

ransiBF ARG S UarREE) B M pRaSb A citps g bate

place} A% descrifeatinlVE 92/08475 ntheraapstlenishslershiave reiadving

magagines i} G cparhees B can tesAehehtt Melfindls B8
conduiffoP ddsé iharge fo.3. ¥R00H /02858 aMtpGE 224%0d4). They

capsul e has to be opened or perforated with pins or
compdse thentype! efdeyltiple wiitidese hhalersipgether with blister inhalers,

. thei nspirator [ r £ to l e
whiory s RpBL ot ol ERn BB Rl O Y o
the capsul e through these perforations by neans of

~centrifugal force during inhalation After inhalation,
Blister inhaderstirevide Hedler engisfyre protection of the medicament than

capsule inhalers. Access to the powder is obtained by perforating the cover as
well as the blister foil, or by peeling off the cover foil. When a 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 Jarge 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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be renoved fromthe inhal er again. Mstly,
di sassenbling of the inhaler is necessary for
wWOo penii4ny) and renovi ng the capsul e, which i s BEI/EP2005/005837
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9. EPQROS3¢i1n YV @ 92/163 and VP H2/¢434%r at i on and enpt yi ng
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capsul e i nhal ers have revol vi ng magazi nes with capsul e
Reprahaitiie dostmeasiaingoie dmecafghé majoi corecemns fort ieltidaose
) condyit for dose discharge (e. g. WX»1/ 02558 and GB
inhaley£eY1088) . They conprise the type of multiple unit dose
i nhal ers together with blister inhalers, which have a
limted nunmber of unit doses in supply on a disk or on
The pavwaler fgrmuBbiicn bas ito bahibitgoodandistabkt flaw pnapearties.coecause
. pratection of the nedi canent than capsul e.inhal ers.
fillng gt Higs dog memsuFBFUPS o8 Caniis fomasyy JRARE NG THYSDFR of the
force &PYRivitys vel | as the blister foil, or by peeling off
the cover foil. Wien a blister strip is used instead
of a di sk, the nunber of doses can be increased, but

For relpaqet SRER G 87 sl dfyRiisedPhalsfs o8 P55 sBdafiliho
accurgty Bnthepfottebiny abAbelqsaranteridesy thenabHdiaztureheMulti dose
techni que used to transport the strip and open the

inhaleys ot tae qibenkand, ceml eantzipsemush dlighes iEnbritofdnsesi n

wher SRS oAb 5 e A BeBE I Bbnd ok o,
dose neasuring

Because the inspiratory air stream in multi-dose devices is often straight across

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 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 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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principle that has to be operated by the patient. The
container bears nultiple doses that are isol ated
wo pasuigenl |y fromthe bul k of powder by vol uneCT/ER2005/005837
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tri t0674533), rotatable cylinders (e. g. EP 0166294; GB
SUIC®51 65159 and WO 92/ 09322) and rotatable frustums (e.
g. WO 92/00771 ), all having cavities which have to be
filled with powder fromthe container. Qther nulti

Apartdiese applicationsihraughedry nawegr dinhalers the canpesitiapigfobe

von R AR TR M 08558 ARy AR e
by me¥madsirsotéslad Aentigsrsavinarhitle salutiehs ot bharhasslegically-an
air conduit e. g. EP 0505321 , WD 92/04068 and WD

activeosybsdaress mbefams@d@r&%é\i%agﬁﬁsur@w $hagremigt afhe
e SRS B Ao e eI 685 (S o,

propellanigaddsecan be coniretelyl dispensed witle. dose measuring cups

or cavities is nostly under the influence of the force
of gravity. For reloaded single dose and nultiple unit

o i
sucn ESFSHED B oo, RoShaas T sAuhomlRaton o o
91/144BB tainddaternititwad| R ateninA pplicatioh o WViEJ97/d 268 ¢ onefarienca

much hi gher nunber of,K doses, whereas the nunber of
here %ﬁalm%‘g%?q @epq:qrﬁ@ntg tB%%e&?-i s general ly | ower. Because
the inspiratory air streamin nulti-dose devices is
often straight across the dose neasuring cavity, and
Sprayearapsesitiohe fordepicabdelivery tayihe ldng dyrinbalation gnayfor ens
i nhal ers ¢

cnamplesBy i o2 S i SR M BBt o
delive?Bd 'ﬁginﬁl Bredsupiabd PRcke\YUcH W mdtéidded sk inbialc?Witathe 0se

i's obtalned during discharge. Consequently, separate
of a sgltablatlisyetied propeliant Aereselearspesilions-puitakie fordnhalation

can be either a suspension or a solution and generally contain the active
ingredient (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-
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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practice, they are not always part of the inhaler
desi gn. Because of the high nunber of doses in nmulti-
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adm ni stered in aerosols which operate via propel | ant
Achleg/ma high dgsereaprediadibility with nidronised pewdersvs diffigult h

becals 8 ot prts ARG, Aud S mel AGglatheriic e REREy A °°
imprdvaitb afiGemsy bf @ny%fovﬁc@ldo hiposhithsathepadiersahdulebe large

atom sers is t he use of propel | ant gases can be

whiledn the Bxhelsr, bufs@'ea&wam dischasged info dhe sespiraiery tract. Thus,
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Pres@lited 6@6!'%%@% Wﬁ%e"f‘i‘é?él d ﬂﬂ?édaﬁl't@ Bhnisfors %ifted dvith
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Canisters will be fitted into an actuator adapted for buccal delivery.

Typical compositions for nasal delivery include those mentioned above for
inhalation and further include non-pressurized compositions in the form of a
solution or suspension in an inert vehicle such as water optionally in
combination with conventional excipients 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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di chl orotetra-fl uoroethane, especially 1,1 , 1,
2-tetrafluoroethane, 1, 1, 1,2, 3,3, 3-
whepsaiisedr o- n- propane or a mxture thereof. CCDBP2005/005837
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bromfdeArff e free bE@esPéf fhieB2EgMhikls Semetarst ahd fdttoterol which
Achieving a high dose reproducibility with mcronised

are padisdtarly prefatied acngrdingdode inventionei r poor flowability
and extrene aggl oneration tendency. To inprove the
efficiency of dry powder conpositions, the particles

The pﬁ@?ﬁﬂa@ebﬁcaﬂ ToabiMdtidrs ddtordiagito e Em/enﬂ@ﬁ rﬁdp%cbntahﬁ(ra)

di scharged into the respiratory tract

and (bxin heamsesidormeterelcios sxamplaiip & raje bm\M%lsbb(h)s(a)
anaf R4 19 R0 Pl 6120 4 g s

150: ﬂreﬁxbe@ﬁ&ﬁéraulyfrbmﬂmtcpn@@eht lnventl on When the

excipient is lactose it will typically be present as
mlled | actose, preferably crystalline al pha |actose

The SFY} gpy ﬁipﬁ%ﬁgi g&&o?&ﬁgﬁelthém%ﬁﬂbﬁ b@f@%@&he

genera I'nto canfsters fitted
combinations of (a) and (b) are normally administered so that (3R)-1-phenethyl-

3-(9H-xanthene-9-carbonyloxy)-1-azoniabicyclo[2.2.2]octane bromide and
formoterol are present together in doses of 5 to 5000 pg, preferably from 10 to
2000 pg, more preferably from 15 to 1000 pug, better still from 20 to 800 pg per

single dose.

For example, without restricting the scope of the invention thereto, combinations
in which (3R)-1-phenethyl-3-(9H-xanthene-9-carbonyloxy)-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 (3R)-1-phenethyl-3-(9H-xanthene-9-
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a val ve, especially a netering valve. Canisters may
optionally be coated wwth a plastics naterial e. g. a

w0 bwsnoaes bon pol yner as described in W96/ 321B0T/EP2005/005837
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or non ueous ve |cI e, for exanple a@ cream

1, preterablyehit20 ﬂoo't@(brﬂ ononegweterablydramiin 16He 5IOorIm of a
medi cated pl aster, patch or nenbrane. The proportions
in which (a) the b2 agonist and (b) the antagonsit of
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a
combimajiops o ()l anchih ) jare sisually admrrestemdws@thatr(élgb 1s@|nere&(‘tb$| 3-
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basis of the different nolecul ar wei ght's of
to 2000y, oueresareferablyfeom THdoSORO0Ng: even mremaiaraldy ifioma 20 to
accor.di to the invention nmay contain (a) and (b)
800”%8?1%?'59(1 Q%a rati o by weight (b):(a) ranging from 1:
5to 500: 1, preferably from1: 10 to 400: 1. The
ight ratios specified bel ow are based on the
For ex;amp@u withpui reskiictingdbe sgepe of the invention thereto, combinations

R A e e R RO o7

azoniabieyd3[2a®. QFUdéﬁe pedrmiileds alsedzd (b andtsaimeétardl xihafaate is
parti cul ar referred according to the inventiqgn. The

used Bﬁ éahﬂa%g@maasrtfeaﬁ@pﬁgﬂm@ thedayentian Mayaeetaini@nt i on
instanC&Xrét I50‘5'1!0"‘1 d(ﬁ‘)) ug of (3R)-1-phenethyl-3-(9H-xanthene-9-
carbonyloxy)-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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and (b) in the case of formoterol, for exanple, in a
ratio by weight (b):(a) ranging from11: 10 to 300: 1,

wee@bara y from1l: 5 to 200: 1, preferably 1:PGI/EP2005/005837
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- 1- phenet hyl - 3- (9H xant'hene- 9-car bonyl oXy
or mesaredua@wowcdwpzsq tetdbe aatient wAY @smisistereaisiagle $9sand
fornmoterol fumarate is used as (a), the conpositions
according to the invention may contain for instance

Each Pb@ﬁ@@gnﬁ%oﬁ@é?@s ﬁﬁltéﬁlﬁrom 20 pg to 1000 pg and preferably from
- 1- phenet hyl - 3- (9H xant hene- 9- car bonyl oxy) - 1- azoni

50 ugftblmﬂt@blﬂafﬁ N3 ant@memnacmmﬂmgatmtwerlnwmcm 0230 ngy of
ornmotero umar at F I : b

PharraesAuRal Aerep Bl SRl HReobaRg HOR A0S 4. ARG PESREaHI, fom
3 -9 I -1 -

g téz@ﬂ %%P@%%%@Q%‘%@@ﬁg%%%ﬁ‘ engﬁ ?23/ iO)r(ly% he case

of salpetermb in fa ratio by weight (b):(a) in the

The spomtof sppbre s Kas s i Sonper bl i

o co S8y 1, g 30628 RSB iR ot

undeofredtiertnand the particulav disoyderdor dissasy beingdreded.

(3R) - 1- phenet hyl - 3-
(9H xant hene- 9- car bonyl oxy) - 1- azoni abi cycl o[ 2. 2. 2] octa

F
e 81 ARkARrEASRI R MaRPIOREPRS ey OB Yifgentto
exhibittihe dpsieéd nativity. Hreferakﬂyttbemaamgred@zmtsrareeadmlmstered

r ef er abl from?2
oncegrtwmeadg. m 20 to

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 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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800ny per single dose. For exanple, w thout
restricting the scope of the invention theret

o,

w@vsilnEts ons i n whi ch PCT/EP2005/005837
a3k R b DGR o g e

or ora$ apphitationi is posaibtea tHeresthesapblizati¢a pf inhaéed compsesitionss

din i on ma or in

emboﬁ%gdﬁ f@tro@géfggq}%:gﬁgrq orm, esp)c/acfz::’:ﬂ{/]tlrij1 .{hne tfherapy
lung dis&sels HBPHWrattd df satHrhgne- 9-

car bonyl oxy) - 1-azoni abi cycl o[ 2. 2. 2] oct ane bro
from15 to 300 ng of sal neteroi xinafoate The

I N e

be understood as referring to doses per singl
appl i cation. However, these exanpl es are not
Exampfeldr st ood as excl uding the possibility of
adm ni stering the conbinations according to t
invention nultiple tinmes. Depending on the ne

need patients may receive also nultiple inhal
applications. As an exanple patients nay rece

R iR

S

og 8bn§?uctive

m de and

i cable
Bn are to
e

be

he
di cal

ative
ive the

Ingredienbi nati ons according to the invention for i

PAM@Hekin pg

R A 4T o TR TR S 8 LSS
azonibb %\?Eltfsgm

b Aedtanédbrémfieal or ementi oned dose exa
on

be "under st oodas dose exanples per sing

Mth—a———
each

npl es are100
I

Formafgpdli cati on (i .

+hn Fa

e. per puff) multiple applica

e
10

conhilnAat i Anae AN~y HIZP~EE BV-SE V-G B =t WP~ - S
T ComoT Tt T oUrnsSac o oT ar g~ tU UTIC 1T TTiveTIit T UTT 1

Lacto

%fl ti pl e doses of the aforenentioned exanpl es|

x| +
ausS (U

tion of
The 2.500

application of the conboSitions according to
i nvention can be for instance once a day, or
Exaropletthe duration of action of the anticholiner
twi ce a day, or once every 2 or 3 days. Prefe
conposition is in unit dosage form for exanp

the
dependi ng
gi ¢ agent
rably the
le a

IngreB%Net' capsule or netered aerosol dose, so t
patient may adnminister a single dose. Each do

AfouR€in pg

sage unit

(3R)-?@misewIQbﬁgl—ag%Mhénmﬁf-wa%Myﬁmo mg and p
Jryrom to . an ant agoni st acco
azoniphiEVERIZ ALBlBRaDs DEOMIdE

referably

rding to 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 p2-agonist already known
in the art.

In particular, the combination of an M3 antagonist of Formula | with a f2-

agonist, such as salmeterol or formoterol, produces significantly and
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pharmaceuti cal acceptable salt thereof and 1 ng to 300
ng, and preferably from5 ng to 100 ng of a b2-agoni st
w@ewenti4ny to the invention. The anmount of eacPCHEP100&005837

consig‘f‘éinﬁfﬁ dss ﬁéaéﬁ'jsfﬂ%‘-jeﬁébté@dcﬁ"a% Bchi&draRe %ﬁér?a%ér%gbuti%ally
willy of course, vary wth the particular active, the
equivatemt eoobirsatioindfdtatrmpiwn broméeswith eatmeteda rortforatterolt |

and the particular disorder or disease being treated.
Tho (OR535 ol BB B T A ARG A Phude o
combﬁfjatiohjstcbmﬂ?rsﬁigaf@bﬂrﬂost bRferR6d MBahtagbptLot thedheention

adm ni stered once or twice a da)é It is contenpl ated

i.e. 3(RAR-hydroxy-2i2-dithigera-yladeior)- b 3Rhenexypapyl-&t t he
azonPRGbtEZ AN Bl B SlllaRHTEPh A RUPE oSt -

carbodilyloxy)- sazonwseydie[2the]odtene Blontideanot her scenari o,
one or two actives could be taken twice daily and the

other (s) once daily, either at the sane tine as one
Mategjal apd Métheglsa- day dosing occurred, or separately.
Preferably at |east two, and nore preferably all, of

Thed B REN A i 14 Kl St ETage

domaine des Sowoheés! (GEDRSnMezillesy Erings) weraboused irestamtdard
active, subst ance, co Siti according to the

cond gt i teSHPerPBiTe: BREalD: 9 ia shERs: The Brials Wereddeg

standafdRIrhioANehdW and\WaleradaibitdRl. | vered with the help
of inhal ers, especially dry powder inhalers, however,

any other formor parenteral or oral rggr_)l ication is
The gnimelsyiere fastas for semepp® heus with watemad likigum before the

1140 i e red l ] fir
oxpe AL R it RISk oLkl FrofBE . AFE kuribe B
roomavhdre'thé kepéfivehtreat peifoasicdrny. mébas bohlsingsyit restrainer.
preparations forns are cited as fornul ati on exanpl es:

Ex | e 1 Pharmacol ogj.cal, acti vi The conpositions
Left copbelic ¥pie vegeeamnya atﬁrﬂdégm@ﬁerdﬁ'éft%%%@s  ABfe s
surfa8& efe'&?rocardiograph 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 mi/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
3.5.3).

Resulis
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i nvention, wherein an M3 antagonist of Fornula | is
conbi ned wth a b2-agonist. These new conbi nati ons
w@e@sani46xi gni fi cant therapeutic advant ages w PEIT/EP2005/005837

A prefj RS b Brib L S Nt R o R B oF R EfEp frony-
2,2-dtien<eplacstuxy pn-(Bfprasmodprplyhgtarshiabicytio[22l Hodtanet h
a b2- agonist, such as sal neterol or fornoterol

bromisiedgubsequsnilyi galled rompouidcbn & R)-EhepethydS-(9Ekkanthene-
Ppts . : > ¢

o-carbofifiofy FazSnipbRIGRE 2 Aot g oiad (BsPayently called

compoundi2jdiowopluns Adaimietarol and fdratotetot balheafhetd il daer iy

ety BanoseSoRPPLBIRACRES G R echieS ROy CaESURggRcimal heart

et BRSSPSR efoiioh (AR pouk) The doses
selectddBwptresthexipowing: ) - 1 - azoni abi cycl o[ 2. 2. 2] oct ane
brom de, and (3R)-1-phenethyl -3-(9H xant hene- 9-

car bonyl oxy)-1-a i.abi,cycl o[ 2. 2. 2] oct ane br om de.

° I\&O@?F?%l'fnéxd"ﬁ/éf‘ﬁgﬁg “ﬂ#ie mal e Beagl e dogs wei ghi ng
16-19 Kg fromthe "Centre d' El evage du donai ne des
S@&@%:,','no(QE% illes, France) were housed in

.st andar d conditF%{lri;< of tenperature, humdity and |ight
cycles. The animals were fed standard | aboratory chow

e anibtrapiem: ad pgbpt um The animals were fasted for sone
18 hours with water ad |ibitum before the experinment.

Each d ngs taken fromits kennel, weighed, and
- cSRmEfol ek

9 oom where the experi ment was perfornmed
by nmeans of a sling suit restrainer. Left cephalic

oVFbﬂnWEb?ol‘?@@Fbﬁ(b?d to adm nister the test substances,
and surface el ectrocardi ograph | eads to record the

ECGs (and cal cul ate heart rate) were attached to the
ani mal . Each dog received all the treatnents (or the
vehicle, i.e. saline solution at 0.9 %9 with a wash

The f{}trchwiﬁardo%iﬂéticﬁwsdx%ﬁe 8fidfed?i ni mum  The conbi nations or

e Compound 1 at 10 pg/kg plus formoterol at 0.3 pg/kg
e Compound 1 at 10 pg/kg plus salmeterol at 3 pg/kg
e Compound 1 at 100 pg/kg plus salimeterol at3 pg/kg
e Compound 2 at 100 ug/kg plus salmeterol at 3 pug/kg
o Tiotropium at 10 pg/kg plus formoterol at 0.3 pg/kg

e Tiotropium at 10 pg/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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FafdEiEpbb Shoksny ko
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Conpo(
Conpod
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ountbs28 1
nd 1 at 100
nd 2 at 100
pi um at 10

Compound 1 at 10 pg/kg +

Salmeterol at 3 pg/kg

157+14

25:10 (b)

Compound 1 at 100 pg/kg +

Salmeterol at 3 pg/kg

214125

65+18 (c)

Compound 2 at 100 pg/kg +

Salmeterol at 3 pg/kg

227+15

3545 (b)

Tiotropium at 10 pg/kg +

Salmeterol at 3 pg/kg

206114

130+10

117

KY -
ab

and

10

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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Tiotropiumat 10 ng/ kg plus salnmeterol at 3 ng/ kg For
each treatnent the nmaxi numincrease in heart rate and
wo b@stisres el apsed before this maxi mal chronot r BET/EP2005/005837

The r%é&ﬁ&%ur%ﬂ%@%@qg b?&1°é?n§1t ﬁglﬁe WS4 ZhBR the following,

neasur ed stati st ca anal ysis usin
effectane- way ANOVA with Nevvrmn Keul s post test of the dat a
summarised in table 1 shows that there are no

The ShpSPRER B eBahPRd 2 B b B o B o Al
mcreé’é;é fnelﬁ@éﬁ rateQRaMA tistrbpRiny BluR! fBﬁnBl@’r(ﬂUbﬁlﬁ&JgrPﬂ% &ﬂfereﬂ%b is
fferent fromtiotropiumplus salneterol p<0.01 ;

not staé}stlwlyomgmlﬁc@ﬁt (Figoh) ti ot ropi um pl us sal et er ol
p<0. 05. The results sunmarised in Table 1 and Figures 1

The ot ey sl YRR R (LY B SRt e

to valieBlibwer ihaer5@yeof thehfaximurtircrease at 40*1& ik vhilgls
fornmoterol, although the difference is_no

tiotropium plusiferneteral r@ﬁure@ 4/b+2¢ mig to dp sprd’ %dkﬁﬁm@p\rvas
Stat'sﬁé%lﬁé% P@Fé&ékfgt y conpound. 1 (10 ng/kg) plus

o’ val ues | ower than 50 % of the -
maxi mum i ncrease at 401 8 mn, whilst tiotropium plus
The domnbinatonbf cempourd 11(3526/kg)plus sdbmaterol Bises produced a

smal e PGS B SRR BOEop e PR e B kot
was .%t%@ameg g@nﬁ,cgﬁﬁgegrz) ncrease in heart rate than

t1otropi u pl‘us sal erol . The difference was not
statistically significant (Fig. 2). The chronotropic

The m0e@t@plelaﬁecﬁe@|l0ﬂ§d doyrgsoopeund { (00 wg/ke) plys seimeterol fell

to vafi@ui o S S TndGRnI Ripbed 2510 Binalfistus

tuotropié«lnﬁph@rﬁlmb%wl feREirdd 0B HTOMinCodd S8 THi® difference was
di fference was statlstl cally significant (Fig. 2).
statlstlcally significant (Fig. 2

The combination of compound 1 at a higher dose (100 ug/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
(ts09%=65£18 min) than the one produced by the combination of tiotropium at a
dose 10 times smaller (10 pg/kg) plus salmeterol (tso5,=130£10 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 at a higher dose (100
ng/ kg) plus sal neterol produced a maxi mumtachycardic

webdosats4enl y slightly greater than the one el i BCT/BP2005005837

onti . ot sl : . X
Romd 35008, 15408 of 60 SR oP oyl a1
dose of 400 gigikepplusisgiméiecalribe chrnpi®)pic efiectdastedi sipnibi¢antlye

o5 i A S R Bbe R IR RN b
tiotrofigh & £H685e 19 tRESd bwdr S shiamitboo] %@@/ﬁwoi{mfrﬁm?.%w

&
mn) than the one produced by the combination o
tiotropiumat a dose 10 tines smaller (10 nmg/ kg) plus

These seulisatarnonstetiedhaidhe cembingtianyofthe M jantagpnisis of e

. o) 0 2 1 fi.S e

invenflon AATHAISAS aubaS loso RbaK Bilczeieits B Menddihbhiafibn of

comnidigiaMg antagbaishy, ¢ike diotropfun®otitinbABRIs. ght | y great er
than the one produced by the conbination of tiotropium

at a dose 10-tines snmaller plus sal neterol. d, .al so
Consegwtlym the, éo@gﬁ'@t@f‘? g’g H?ﬁ)lﬁ‘r‘{&nti‘?r.‘ Pﬁ?%e%srﬁ'ﬁ?ﬁﬁﬁfq'lcépﬁ nce
advarifa gt pRicPes, 3iith Mdehell gl i SRitableor e
treatrecemtpd wespitataty diseasesgin alblkkied of patiéntsyincuding those having

sal neterol the, chronotropic effect |asted
an “ngfaawpgﬁ'@@rﬂmpq'm time (tso%355 min) than the one
produced by the conbination of tiotropiumat a dose 10

BRIEFiDESCRIEIOR IO DrAWeese! (150%13010 min). These
results denonstrate that the conbi nati on of the M

FIG. hehagstiha timestourse efiectenon bearirate efxmbinationsef 0.8sg/Kg
heart sjide-effect h t he copbi nat.i on, of . comrer ci
of formetatit HiB AIGES T OIS G1 CTeRTY o PHOTKGREIGHSRILT. The

| i i the i nvention
oec SRR e IFCRAIPLOFIRbngt, [ 0e | tuenti o0

make them particularly suitable for the treatnment of

respiratory diseases_in all kind of_ patjents,
FIG. 2 RBOWa LAY HNRSRUTRE ATRGISHN bﬁa@twﬁs‘a ?fgqu%%m?ﬁfe%af PrKg of

salme@glogﬁli%@r%)hgﬁ(ﬁf %}%bﬁ1 or 10ug/Kg of tiotropium. The

effects of a vehicle are also 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 10ug/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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FIG 1 shows the time-course effects on heart rate of

conbi nations of 0.3ng/Kg of fornoterol wth either
wawgnisggedpf conpound 1 or 10ngy/ Kg of ti otropi uPCT/EPE05/005837

effects of a vehicle arecphgiggsshown as a reference.

FIG 2 shows the tine- co7%‘e_é‘ffects on heart rate of

conbi nations of 3ng/Kg of salneterol with either

1. frenanafiof Wk Epwpafes MG PE honnisiend (PEpdAstagnist of
F FdTRY
R SEINE rEp b e ORI BT RE et
1 0arphistpxy)- 1eazq1rﬁmb1'dydo[ar2 Zlmgdneg imthe fosor afia salt havieg an

effects of. i.cle are.al so sho as _a reference.
FRboNRRBIRE ¥ ReHErmacey iR Rt e RIS 3AlnSh g MaRoeror
gg@,\,gfgnltge@ of 3ng/ Kg of salnmeterol with either
100ng/ Kg of conpound 2 or 10ng/ Kg of tiotropium The

effects of a vehicle are aI so shown as a

2 A 5RH 6 kit .G85 B W aBRORLITA, (°
" efobAn reBepiors eb)(us @R)H PR YL-GH Aimenbine: O-

car bonyl oxy) - 1- azoni abi cycl o[ 2. 2. 2] octane, in the form
ofagoswlaxyird vazapiaicyaelsr? . Aocianehramidg.

phar maceutical ly acceptabl e anion of a nono or

pol yval ent acid. 2. A conbination according to claim1l

3. \/\Mﬁfcﬂhbmta’fl@n astagiing &t claim WﬂarmJehmebférSede@ﬂthhé a(:tm)e
H’B%SR 1- phenet h¥l - 3- (9H xant hene- 9- carbon
ﬂ@lgmsc{}a apdAb fozrbear&ﬁéawraﬁw@@arr@acwt&@)ﬁspmﬁwﬁn

according to claim1 or 2 characterised in that the
active ingredients (a) and (b) formpart of a single

4.pAsprodaetitarnplising it@ps iBRiayonist and (p) adtarﬁagmnstrofsMBg
(a) a b2 agoni st and &b) an ant agonl st of
nﬂB@&ﬁF‘ﬁiCdeP@B@Eﬁ 8 sletined &y cladm 1ier 2138 @r\CQ”&meﬂ as a

CEF@;i ?ﬁorpfo‘?@hﬁ&éﬁébq O'E:oﬁblﬂ?ﬂéﬁtagéﬁ’éi%te 6PEEYI&IRA use in

uent
the treatment of a pa’uent suffermg from or susceptible to a respiratory

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 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 p2 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 di sease which responds to
woBantBgbni sm 5. A kit of parts conprising (BJT/AP2005/005837

7.a0RASMbS bin ntAForiBtTaN3 Rk cafifRIeREBtARS ad@fefifed ih Blaim 1
claiml or 2 together with instructions for

sioindl foatheopreparaiieneframedicaspentafar sinulereaeus, icancursent,
RS R Sepleu b ePematRE it % e g R
@eBthahsNa FspRassty Wi e \PRIER PESHARIsMS 1Bt irfidhh in a

r

6. A package conprising (b) an antagoni st of
mpabant.ni c receptors as defined in claim1 or 2 and
(a) a b2 agonist for the sinultaneous, concurrent,
separate or sequential use in the treatnent of a

8.r %E@df%ﬁ&ﬁﬂéé&ﬁéﬁo\"{ﬁ&ﬁr BPRIINASF 4 MdMcARERIRIH SM 7.
Use of (b) an "antagoni st of M3 nuscarinic receptors as
defmuitahdausc cancurterds séparate ohsequentiat asé oncarhbimation with

i cament, for _sjpJmul t aneaus, cqncurrent eparate or
< Do A A copisd o M BusRAGRF srositBrs s sietned HdaR 5.5+2
f gr thBerdat@@hiBNA rédpimité§iséRicOnMicHi respaRdsvy M
responds to MB antagonismin a patient. 8 Use of (a)
a aprgaismdn afpatienhe preparati on of a medi canent, for
si mul t aneous, concurrent, separate or sequential use
in conbination with (b) an antagoni st of M3 nuscarinic

9. eRIfqET a P2-Agdniseshd (b)drPamtadoRrist 8f M mubEaririe fédepidrs
of a respiratory disease which responds to M3
aasdagdined in claim bat 2 effer the pueparetion ®f asmpdicagwmit fer and

e AR Ry, SSpPARERY (R RBE IR B s getapent of
mecespifBtory Hidbast NHidHRERPBRdS ¢6 M3 ahebnishe P4 phtieht.
sequential use in the treatnment of a respiratory

di sease which responds to M3 antagonismin a patient.
104 AR By &Bh8% et P B SLEELABIL 158 O
respiratory disease or condition which responds to M3 antagonism which
method comprises simultaneously, 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 2 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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difioarsaltsne, pirbuterol, procaterol, reproterol,
rltodrlne ri noterol, salbutarml, salmeterol,
si benadet, sulfonterol, terbutaline, tul obuterol,
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15. The combination, product, 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 egfi-
kinase, (e) p38 kinase inhibitors and (f) NK1 receptor agonists for

simultaneous, separate or sequential use.
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formof their racemates, their enantioners, their
di astereoners and m xtures thereof, and optionally
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salts. 15. The conbi nation, product, kit of parts,
gackage, use or nethod according to anyone of clains 1
18.d hecarnbingtian: predpet, kitef partstoripackageraceording tmelaim 47

16, lznat i i t, of rt.s ackage. use or. ..
oSS DR oo edls bR %5 10 ont Feristing of
t lfe) PREAYLIMhiditors afd(Beddtiotosteradpat e. 17. The

conbi nation according to clains 1 to 3, product
according to claim4, kit of parts according to claim
5 or package according to claim6 wherein such

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

| eukotri ene D4 antagonists, (d) inhibitors of

egfrki nase, (e) p38 kinase inhibitors and (f) NK1
receptor agonists for sinultaneous, separate or
sequenti al use. 8. 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)
corticosteroids.
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