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COMBINATIONS COMPRISING ANT IMUSCARINIC AGENTS AND
CORTICOSTE ROIDS

This application claims priority from Spanishu patent application number
P200401312 filed 31 May 2004, which is inczorporated by reference.

The present invention relates to new combirmations of certain antimuscarinic
agents with corticosteroids and their use in t he treatment of respiratory
disorders.

BACKGROUND OF THE INVENTION

Corticosteroids and antimuscarinic agents, imn particular antagonists of M3
muscarinic receptors, are two classes of dru gs useful in the treatment of
respiratory disorders, such as asthma or Charonic Obstructive Pulmonary
Diseases (COPD).

Although corticosteroids and antimuscarinic agents may be effective therapies,
there exists a diinical need for asthma and CCOPD therapies having potent and
selective action and having an advantageou:=s profile of action.

it is known that both classes of drugs can bea used in combination. The
International Patent Applications WO01787386, WO0178739, WO0178741,
WO00178743, WO0236106 and WO0247667 describe some examples of such
combinations. )

Combinations of drugs in which the active inegredients operate via different
physiological pathways are known‘ to be ther-apeutically 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 subclinicaal in cells other than the target
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disease cells. The ceombination is nevertheless therapeu-tically effective in target
cells which respond to both ingredients.

DESCRIPTION OF "THE INVENTION

Surprisingly, an unexpectedly beneficial therapeutic effeact can be observed in
the treatment of inflammatory or obstructive diseases of the respiratory tract if
an antimuscarinic of formula (1) used with one or more ccorticosteroids. In view of
this effect the pharmmaceutical combinations according tos the invention can be
used in smaller dosexs than would be the case with the imdividual compounds
used in monotherap-y in the usual way, yet retaining a ro bust activity in the
respiratory tract.

The present invention accordingly provides a combinaticon which comprises (a)
a corticosteroid and (b) an antagonist of M3 muscarinic r-eceptors of formula (/)

R'1

~ D
X @]
R (CH,)—A—(CH,)—N_ T
2/n 2/m \(CHZ)p 0]

R® ()

wherein:

B is a phenyl ring, a 5to 10 membered heteroaromatic ggroup containing one or
more heteroatoms oer a naphthaienyl, 5,6,7,8-tetrahydroraphthalenyl, benzo{1,3]
dioxolyl or biphenyl sgroup; '

R!, R? and R® each @ndependently represent a hydrogen atom or halogen atom,
or a hydroxy group, or a phenyl, -OR?, -SR", -NR*RS, -NHHCOR*, -CONR‘R’ -
CN, -NO,, -COOR* eor -CF; group, or a straight or brancied lower alkyl group
which may optionallsy be substituted, for example, with a hydroxy or alkoxy
group, wherein R* amnd R® each independently represent a hydrogen atom,
straight or branched lower alkyl group or together form aan alicyclic ring ; or R!
and R? together fornn an aromatic, alicyclic or heterocyclic ring,
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n is an integer ~from O to 4,

A represents @ -CHp-,-CH=CR®-, -CR®=CH-, -CR°R’-, -C0-, -O-, -S-, -8(0)-, -
SO2 or -NR®- group, wherein R® and R’ each indepencdently represent a
hydrogen atorma, straight or branched lower alkyl group owr R® and R’ together
form an alicycliic ring;

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

p is an integer —from 1 to 2 and the substitution in the azosniabicyclic ring may be
inthe 2, 3or4 position including all possible configurations of the asymmetric
carbons ;

D represents aa group of formula i) or ii):

D 5 i)
R
0
y\ R

R Q ]

wherein R0 re presents a hydrogen atom, a hydroxy or rethyl group or a —
CH20H group:
R® represents

R® represents -an alkyl group of 1 to 7 carbon atoms, an  alkenyl group
containing 2 tos 7 carbon atoms, an alkynyl group contaimning 2 to 7 carbon
atoms, a cyclo alkyl group of 3 to 7 carbon atoms, ora g roup selected from:

R11 “ R11
s R o RY
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wherein R'! represents a hydlrogen or halogen atom, a straight or braneched
substituted or unsubstituted leower alkyl group, a hydroxy group, an alkoxy
group, a nitro group, a cyano group, -CO,R'2, -NR'?R" wherein R'? an d R are
identical or different and are =selected from hydrogen and straight or br&anched
lower alkyl groups
and Q represents a single bosnd, -CHz-, -CH2-CHz-, -O-, -0-CHz-, -8-, -=5-CHz-or
-CH=CH-; and
X represents a pharmaceutically acceptable anion of a mono or polyva lent acid
optionally in the form of their racemates, their enantiomers, their diaste=reomers
and mixtures thereof.

The compounds of the preseznt invention represented by the formula (1D
described above, which may~ have one or more asymmetric carbons, irclude all
the possible stereoisomers. “The single isomers and mixtures of the isomers fall
within the scope of the preseent invention.

As used herein, an alkyl groeup is typically a lower alkyl group. A lower— alkyl
group preferably contains 1 %o 8, preferably 1 to 6 and more preferably~ 1t0o4
carbon atoms. In particular Stis preferred that such an alkyl group is
represented by a methyl, ethyl, propyl, including i-propyl, or butyl inclu-ding a n-
butyl, sec-butyl and tert-buty-l group. An alkyl group containing 1 to 7 carbon
atoms as mentioned herein amay be a C44 alkyl group as mentioned atoove or a
straight or branched pentyl, hexyl or heptyl group.

Alkenyl groups having 2 to 77 carbon atoms mentioned herein are straieght or
branched groups such as etenyl, or straight or branched propenyl, buitenyl,
pentenyl, hexenyl or heptenyl. The double bond may be in any positiom in the
alkenyl group, such as on thae terminal bond.

Alkynyl groups having 2 to 7 carbon atoms mentioned herein are straisght or
branched groups such as ethynyl, propynyl or straight or branched bu-tynvi,
pentynyl, hexynyl or heptynyyl. The triple bond may be in any position in the
alkynyl group, such as on thme terminal bond.
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Alkoxy grosups mentioned herein are typically lower alkoxy groups, that fis
groups comtaining from 1 to 6 carbon atoms, preferably from 1 to 4 carb on
atoms, thea hydrocarbon chain being branched or sstraight. Preferred alkzoxy
groups incclude methoxy, ethoxy, n-propoxy, i-profooxy, n-butoxy, sec-buatoxy
and t-buto=xy.

Alicyclic g roups or rings as mentioned herein, unleess otherwise specifie=d,
typically ceontain from 3 to 8 carbon atoms, preferaably from 3 to 6 carbomn atoms.
Alicyclic ri ngs of 3 to 6 carbon atoms include cycleopropyl, cyclobutyl, cy=clopentyl
and cyclolhexyl.

The arom atic ring as mentioned herein typically c=ontains from 5to 14,
preferablyw 5 to 10 carbon atoms. Examples of ar<omatic groups include=
cyclopent adienyl, phenyl and naphthalenyl.

A heteroczyclic or heteroaromatic group mentione d herein is typically a =5to 10
membere=d group, such as a 5, 6 or 7 membered group, containing one= or more
heteroatosms selected from N, S and O. Typicall y, 1, 2, 3 or 4 heteroa®oms are
present, poreferably 1 or 2 heteroatoms. A heteromcyclic or heteroaromaatic group
may be a single ring or two or more fused rings vavherein at least one rirg
contains =a heteroatom. Examples of heterocyclic groups include piper:idyl,
pyrrolidyl.. piperazinyl, morpholinyl, thiomorpholireyl, pyrrolyl, imidazolyl
imidazoliciinyl, pyrazolinyl, indolinyl, isoindolinyl, gpyridyl, pyrazinyl, pyrimmidinyl,
pyridazin=y, indolizinyl, isoindolyl, indolyl, indazol=yl, purinyl, quinolizinyl ,
isoquinol=yl, quinolyl, quinoxalinyl, quinazofinyl, ci nnolinyl, pteridinyl,
quinuclidi@inyl, triazolyl, pyrazolyl, tetrazolyl and thwienyl. Examples of
heteroarcomatic groups include pyridyl, thienyl, fu ryl, pyrrolyl, imidazoly 1,
benzothi=azolyl, pyridinyl, pyrazolyl, pyrazinyl, pyr-imidinyl, pyridazinyl, imndolyl,
indazolyl., purinyl, quinolyl, isoquinolyl, phthalaziry, naphthyridinyl, qui noxalinyl,
quinazolimyl, cinnolinyl, triazolyl and pyrazolyl.

As used Bherein a halogen atom includes a fluorime, chiorine, bromine riodine
atom, typically a fluorine, chlorine or bromine atcom.
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Examples of pharmaceuticall-y acceptable anions of mono or polyvalent &xcids
are the anions derived from imorganic acids such as hydrochloric acid,
hydrobromic acid, sulphuric &acid, phosphoric acid or organic acids such as
methanosulphonic acid, acetiic acid, fumaric acid, succinic acid, lactic ac -id, citric
acid or maleic acid. Furthernmmore, mixtures of the aforementioned acids csan be
used.

Preferably, the M3 antagonissts according to the present invention are theose

having formula (1)

R1

X : §°T°
R% — —_—
¢ (CH—A—(CHIT N cpyy 7 ©

R 0]

wherein:

e Bis a phenyl ring, a C4 to Cs heteroaromatic group containing on € or
more heteroatoms or a naphthalenyl, 5,6,7,8-tetrahydronaphthalesnyl or
biphenyl group;

« R', R?2and R®each in dependently represent a hydrogen atom or halogen
atom, or a hydroxy greoup, or a phenyl, -OR?, -SR*, -NR*R®, -NHCSOR, -
CONRRS, -CN, -NO> , -COOR* or -CF3 group, or a straight or braanched
lower alkyl group whicch may optionally be substituted, for examplle, with
a hydroxy or alkoxy group, wherein R* and R® each independentlly
represent a hydrogen atom, straight or branched lower alkyl groump or
together form an alicywclic ring ; or R* and R together form an arcomatic,
alicyclic or heterocycl ic ring,

e nis anintegerfromO to4;

« Arepresents a-CHz—, -CH=CR®-, -CR®=CH-, -CR°R’-, -CO-, -O- , 8-, -
S(O)-, 8O or -NR®— group, wherein R® and R’ each independeently
represent a hydrogerm atom, straight or branched lower alkyl groump or R®
and R’ together form an alicyclic ring;

e mis an integer from O to 8 provided that when m =0, A is not -CllH-;
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¢ pis an Tinteger from 1 to 2 and the subsstitution in the azoniabicyclic mring
may be - in the 2, 3 or 4 position includirg all possible configurations of the
asymm efric carbons ;

¢ D repre=sents a group of formula i) or ii):

O
s R
S

O

whereir R represents a hydrogen atom, a hydroxy or methyl groupo; and
R®and R® each independently represent

R s R" o R11
'R11§ /7 ' @ 'R"§ /7 , Q

wherein R . represents a hydrogen or hallogen atom or a straight or

branched Hower alkyl group and Q represents a single bond, -CHgz-, -CHi2~

CHg-, -O-, -O-CHjy-, -S-, -8-CHz or -CH=CH-; and

e X repreasents a pharmaceutically acce ptable anion of a mono or
polyvallent acid

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

diastereormers and mixtures thereof.

It is a preferre=d embodiment of the present irvention a combination which
comprises (a)® a corticosteroid and (b) an antagonist of M3 muscarinic receaptors
of formuia (1)

R1

X 0
R® (CH,)—A— (CH,)=—N_ \ﬂ/
2/n 2/m \(CHZ)p 0]

R’ 0

D

wherein:
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B represents a phenyl group;
R', R? and R® represents a hydrogen atom
m is an integer from 1 to 3;
nis zero;
A is a group selected from —O- and -CHz-;
p is an integer from 1 to 2; the substitution i nthe azoniabicyclic ring may be in
the 2, 3 or 4 position including all possible cconfigurations of the asymmetric
carbons ;
-OC(O)D is selected from 2-hydroxy-2,2-dit hien-2-ylacetoxy, 9H-xanthene-9-
carbonyloxy and (2S)-2-Cyclopentyl-2-hydreoxy-2-thien-2-ylacetoxy; and
X represents a pharmaceutically acceptables anion of a mono or polyvélent acid
optionally in the form of their racemates, theeir énantiomers, their diastereomers
and mixtures thereof.

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

Those M3 antagonists in which the ester garoup, -OC(O)D, is attached to the ring
comprising the quatemary nitrogen atom att the 3 position are especially
preferred.

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

It is especially preferred that one of 3(R)}-(2-hydroxy-2,2-dithien-2-ylacetoxy)-1-
(3-phenoxypropyl)-1-azoniabicyclof2.2.2]ocstane bromide, (3R)-1-phenethyi-3-
(9H-xanthene-9-carbony|oxy)-1-azoniabicwclo[2.2.2]octane bromide and (3R)-3-
[(2S)-2-Cyclopentyl-2-hydroxy-2-th ien-2-ylaacetoxy]-1-(2-phenoxyethyl)-1-
azoniabicyclo[2.2.2]octane bromide is useed as an M3 antagonist of the
invention.
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The present invention accordiingly provides a combination which cormnprises (a)
a corticosteroid and (b) an antagonist of M3 muscarinic receptors of formula (1)
and in particular an antagonisst of M3 muscarinic receptors which is 3(R)-(2-
hydroxy-2,2-dithien-2-ylaceto=xy)-1-(3-phenoxypropyl)-1-
azoniabicyclo[2.2.2]octane, ire the form of a salt having an anion X, vvhich is a
pharmaceutically acceptable @nion of a mono or polyvalent acid. Typically the
antagonist of M3 muscarinic receptors is 3(R)}-(2-hydroxy-2,2-dithierm-2-
ylacetoxy)-1-(3-phenoxypropyi)-1-azoniabicyclo[2.2.2]octane bromicEe.

Typically the combination coratains the active ingredients (a) and (b) forming
part of a single pharmaceutical composition.

For the avoidance of doubt, tihe formulae depicted above and the term 3(R)-(2-
hydroxy-2,2-dithien-2-ylacetoxy)-1-(3-phenoxypropyl)-1-
azoniabicyclo[2.2.2]octane is meant to embrace the salts in dissociamted,
partially dissociated or undissscciated form, for example in aqueous Ssolution.
The different salts of the compgpound may exist in the form of solvatess, 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 compowund may
exist in amorphous form or in the form of different polymorphs withirm the scope
of the present invention.

Also provided is a product cormprising (a) a corticosteroid and (b) an antagonist
of M3 muscarinic receptors off formula (I) and in particular an antago-nist of M3
muscarinic receptors which is 3(R)-(2-hydroS(y-Z,2-dithien—2-ylaceto><y)—1-(3-
phenoxypropyl)-1-azoniabicyclo[2.2.2]octane in the form of a salt ha-ving an
anion X, which is a pharmaces utically acceptable anion of a mono or polyvalent
acld (in particular 3(R)-(2-hyd roxy-2,2-dithien-2-ylacetoxy)-1 -(3-pheroxypropyl)-
1-azoniabicyclo[2.2.2]octane oromide), as a combined preparation for
simultaneous, separate or seqquential use in the treatment of a humaan or animal
patient. Typically the product is for simultaneous, separate or sequemtial use in
the treatment of a respiratory disease which responds to M3 antagorism in a
human or animal patient.
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The present invention further provides the use of (a) a corticosteroid and Cb) an
antagonist of M3 muscarinic receptors of fomula (1) and in particular an
antagonist of M3 muscarinic receptors whiech is 3(R)-(2-hydroxy-2,2-dithie n-2-
ylacetoxy)-1-(3-phenoxypropy!)-1-azoniabiacyclo[2.2.2]octane in the form osf a
salt having an anion X, which is a pharmaceutically acceptable anion of a mono
or polyvalent acid (in particular 3(R)-(2-hydiroxy-2,2-dithien-2-ylacetoxy)-1—(3-
phenoxypropyl)-1-azoniabicyclo[2.2.2]octame bromide), for the preparatior of a
medicament for simultaneous, concurrent, separate or sequential use in thhe
treatment of a respiratory disease which reesponds to M3 antagonism in a
human or animal patient.

Also provided is the use of (b) an antagonisst of M3 muscarinic receptors ©f
formula (1) and in particular an antagonist ©f 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 sait having an anion X, which iss a
pharmaceutically acceptable anion of a moeno or polyvalent acid (in particLalar
3(R)-(2-hydroxy-2,2-dithien-2-ylacstoxy)-1—(3-phenoxypropyl)-1-
azoniabicyclo[2.2.2]octane bromide) for thes preparation of a medicament, for
simultaneous, concurrent, separate or seqruential use in combination with (a) a
corticosteroid for the treatment of a respira-tory disease which responds to- M3
antagonism in a human or animal patient.

Also provided is the use of (a) a corticoster-oid for the preparation of a
medicament for use in the treatment of a reespiratory disease which respords to
M3 antagonism in a human or animal patie nt by simultaneous, concurrént,,
separate or sequential co-administration wiith (b) an antagonist of M3

muscarinic receptors of formula (1) and in pearticular an antagonist of M3
muscarinic receptors which is 3(R)-(2-hydroxy-2,2-dithien-2-ylacetoxy)-1-(-3-
phenoxypropyl)-1-azoniabicyclof2.2.2Joctare in the form of a salt having a.n
anion X, which is a pharmaceutically accepetable anion of a mono or polyvaalent
acid (in particular 3(R)-(2-hydroxy-2,2-dithiean-2-ylacetoxy)-1-(3-phenoxypr-opyl)-
1-azoniabicyclo[2.2.2]Joctane bromide).

-10 -
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The invention also provides the Lise of (b) an antagonist of M3 muscarinic
receptors of formula (1) and in paarticular an antagonist of M3 muscarinic
receptors which is 3(R)-(2-hydro=xy-2,2-dithien-2-ylacetoxy)-1-(3-
phenoxypropyl)-1-azoniabicyclo[=2.2.2]octane in the form of a salt having aan
anion X, which is a pharmaceuticsally acceptable anion of a mono or polyvaalent
acid (in particular 3(R)-(2-hydrox y-2,2-dithien-2-ylacetoxy)-1-(3-phenoxypr—opyl)-
1-azoniabicyclo[2.2.2]octane bro mide), for the preparation of a medicamemnt for
use in the treatment of a respirat-ory disease which responds to M3 antagonism
in a human or animal patient by ssimultaneous, concurrent, separate or
sequential co-administration witha (a) a corticosteroid.

The present invention further prosvides a method of treating a human or armimal
patient suffering from or susceptiible to a respiratory disease which resporads to
M3 antagonism which method comprises simultaneously, concurrently,
separately or sequentially admin istering to said patient an effective amouratof -
(b) an antagonist of M3 muscarimic receptors of formula (1) and in particulaar an
antagonist of M3 muscarinic recesptors which Is 3(R)}~(2-hydroxy-2,2-dithiemn-2-
ylacetoxy)-1-(3-phenoxypropyl)- B -azoniabicyclo[2.2.2]Joctane in the form o-f a
salt having an anion X, which is & 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 corticostesroid.

Typically said respiratory disease2 is asthma, acute or chronic bronchitis,
emphysema, chronic obstructive pulmonary disease (COPD), bronchial
hyperreactivity or rhinitis, in partiscular asthma or chronic obstructive pulmonary
disease (COPD).

Preferably said patient is human—

Also provided is a pharmaceuticaal composition comprising (a) a corticostesroid;
and (b) an antagonist of M3 mus carinic receptors of formula (I) and in particular
an antagonist of M3 muscarinic receptors which is 3(R)-(2-hydroxy-2,2-ditBhien-
2-ylacetoxy)-1-(3-phenoxypropyl J-1 -azoniabicyclo[2.2.2]oétane inthe form of a
salt having an anion X, which Is & pharmaceutically acceptable anion of a mono

-11-



WO 2005/115466 PCT/EP2005/00584€@D
or polyvalent acid (ir particular 3(R)-(2-hydroxy-2,2—dithien-2-ylacetoxy)-1-(3-
phenoxypropyl)-1-a=zoniabicyclo[2.2.2]octane bromicde), in association with (c) a
pharmaceutically aceceptable carrier or diluent.

The invention aiso p=rovides a kit of parts comprising (b) an antagonist of M3
muscarinic receptorss of formula (1) and in particular an antagonist of M3
muscarinic receptorss which is 3(R)-(2-hydroxy-2,2-dbithien-2-ylacetoxy)-1-(3-
phenoxypropyl)-1-a==oniabicyclo[2.2.2]octane in the form of a salt having an
anion X, which is a poharmacsutically acceptable ani on of a mono or polyvalent
acid (in particular 3(HR)-(2-hydroxy-2,2-dithien-2-ylacetoxy)-1-(3-phenoxypropyl)-
1-azoniabicyclo[2.2.2]dctane bromide) together withy instructions for
simultaneous, concuument, separate or sequential usse in combination with (a) a
corticosteroid for the> reatment of a human or animal patient suffering from or
susceptible to a respoiratory disease which responds to M3 antagonism.

Further provided is & package comprising (b) an aniagonist of M3 muscarinic
receptors of formulaz (l) and in particular an antagon ist of M3 muscarinic
receptors which is 3 (R)-(2-hydroxy-2,2-dithien-2-yla cetoxy)-1-(3-
phenoxypropyl)-1-a==oniabicyclo[2.2.2Joctane in the form of a salt having an
anion X, which is a poharmaceutically acceptable anBon of a mono or polyvaient
acid (in particular 3( R)-(2-hydroxy-2,2-dithien-2-ylacetoxy)-1-(3-phenoxypropyl)-
1-azoniabicyclo[2.2. 2]Joctane bromide) and (a) a cor-ticosteroid for the
simultaneous, concuunent, separate or sequential usse in the treatment of a
respiratory disease wwhich responds to M3 antagonism.

Further provided is =a combination, product, kit of pa rts or package as
hereinabove descritoed wherein such combination, product, kit of parts or
package further comprises (c) another active compound selected from: (a) PDE
IV inhibitors, (b) B2 =:agonists, (c) leukotriene D4 antaagonists, (d) inhibitors of
egfr-kinase, (e) p38 kinase inhibitors and (f) NK1 re«eptor agonists for
simultaneous, separ—ate or sequential use. Typically the additional active
compound (c) is selescted from the group consisting of (a) PDE IV inhibitors and
(b) B2 agonists.
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It is a embodiment of the present invention that the combination, prcduct, kit of
parts or package cr~omprise (b) an antagonist of M3 muscarinic receotors of
formula (1) and in pearticular an antagonist of M3 muscarinic receptomrs which is
3(R)-(2-hydroxy-2,=2-dithien-2-ylacetoxy)-1-(3-phenoxypropyl}-1-
azoniabicyclo[2.2.22]octane, in the form of a salt having an anion X, wwhich isa
pharmaceutically a_cceptable anion of a mono or polyvalent acid (in “particular
3(R)-(2-hydroxy-2,=2-dithien-2-ylacetoxy)-1-(3-phenoxypropyl)-1-
azoniabicyclo[2.2.22]octane bromide) and (a) a corticosteroid as the =sole active
compounds.

It is also an embodliiment of the present invention the use of b) an artagonist of
M3 muscarinic receaptors of formula (1) and in particular an antagonisst of M3
muscarinic receptosrs which is 3(R)-(2-hydroxy-2,2-dithien-2-ylaceto=xy)-1-(3-
phenoxypropyl)-1-aazoniabicyclo[2.2.2]octane, in the form of a salt having an
anion X, which is a. phammaceutically acceptable anion of a mono or- polyvalent
acid (in particular 3(R)-(2-hydroxy-2 2-dithien-2-ylacetoxy)-1-(3-phemoxypropyl)-
1-azoniabicyclo[2.22.2]octane bromide) and (a) a corticosteroid withcout any other
active compound foor the preparation of a medicament for simultanecus,
concurrent, separa.te or sequential use in the treatment of a respirat-ory disease
which responds to M3 antagonism in a human or animal patient.

The preferred cortiecosteroids to be used in the combinations of the i nvention are
prednisolone, methmyiprednisolone, dexamethasone, naflocort, defla=zacort,
halopredone acetaate, budesonide, beclomethasone dipropionate,
hydrocortisone, triammcinolone acetonide, fluocinolone acetonide, flueocinonide,
clocortolone pivalatte, methylprednisolone aceponate, dexamethasomne
palmitoate, tipredame, hydrocortisone aceponate, prednicarbate, alcBometasone
dipropionate, haloranetasone, methylprednisolone suleptanate, mome=tasone
furoate, rimexolone=, prednisolone farnesylate, ciclesonide, deprodore
propionate, fluticas«one propionate, halobetasol propionate, lotepredmwnol
etabonate, betamefthasone butyrate propionate, flunisolide, predniscne,
dexamethasone so dium phosphate, triamcinolone, betamethasone ~17-valerate,
betamethasone, bestamethasone dipropionate, hydrocortisone acetate,
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hydrocortisone sodium succinate, prednisolone sodium phosphat e and
hydrocortisone probutate.

Particularly preferred corticosteroids under the present invention zare:
dexamethasone, budessonide, beclomethasone, triamcinolone, deexamethasone,
mometasone, ciclesonide, fluticasone, flunisolide, dexamethason e sodium
phosphate and esters thereof as well as 6a,9a -difluoro-17a -[(2-
furanylcarbonyi)oxy]-11 p-hydroxy-16a-methyl-3-oxoandrosta-1,4—diene-17p-
carbothioic acid (S)-flucromethyt ester.

Still more preferred corticosteroids under the present invention ar-e: budesonide,
beclomethasone dipropionate, mometasone furoate, ciclesonide, triamcinolone,
triamcinolone acetonide, triamcinolone hexaacetonide and fluticawsone
propionate optionally irw the form of their racemates, their enantio 1mers, their
diastereomers and mixtures thereof, and optionally their pharmacologically-
compatible acid additio n salts. Even more preferred are budeson ide,
beclomethasone dipropionate, mometasone furoate, ciclesonide and fluticasone
propionate. The most pereferred corticosteroids of the present invesntion are
budesonide and beclormethasone dipropionate.

Any reference to corticosteroids within the scope of the present irvention
includes a reference to salts or derivatives thereof which may be formed from
the corticosteroids. Examples of possible salts or derivatives incleude: sodium
salts, sulphobenzoates , phosphates, isonicotinates, acetates, propionates,
dihydrogen phosphatess, palmitates, pivaiates, farnesylates, acepeonates,
suleptanates, prednicawrbates, furoates or acetonides. In some caases the
corticosteroids may als«o occur in the form of their hydrates.

A preferred embodiment of the present invention is a combinatior of an
antagonist of M3 muscaarinic receptors of formula (1) and in partic ular an
antagonist of M3 muscaarinic receptors which is 3(R)-(2-hydroxy-22,2-dithien-2-
ylacetoxy)-1-(3-phenoxypropyl)-1-azoniabicyclo{2.2.2]octane, in the form of a
salt having an anion X, which is a pharmaceutically acceptable amion of a mono
or polyvalent acid (in paarticular 3(R)~(2-hydroxy-2,2-dithien-2-ylacetoxy)-1-(3-
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phenoxypr-opyl)-1-azoniabicyclio][2.2.2]octane bromide) with a corticcosteroid
selected from budesonide, beclomethasone dipropionate, mometa-sone furoate,
ciclesonide2 and fluticasone propionate.

A particulaarly preferred embodiment of the present invention is a ceombination of
an antagomist of M3 muscarinic receptors of formula (1) and in part®cular an
antagonist of M3 muscarinic receptors which is 3(R)-(2-hydroxy-2,=2-dithien-2-
ylacetoxy)—1-(3-phenoxypropyl)-1-azoniabicyclo[2.2.2Joctane in thes form of a
salt having an anion X, which is a pharmaceutically acceptable ani on of a mono
or polyvalexnt acid (in particular 3(R)-(2-hydroxy-2,2-dithien-2-ylace=toxy)-1-(3-
phenoxypropyl)-1-azoniabicyclo[2.2.2Joctane bromide) with a corticcosteroid
selected from budesonide, beclomethasone dipropionate, mometa sone furoate,
ciclesonidee and fluticasone propionate.

Another ermbodiment of the present invention is a combination of zan M3
antagonist selected from the group consisting of 3(R)-(2-hydroxy-22,2-dithien-2-
ylacetoxy) -1-(3-phenoxypropyl)-1-azoniabicyclo[2.2.2]octane bronmide, (3R)-1-
phenethyl—3-(9H-xanthene-9-carbonyloxy)-1-azoniabicyclo[2.2.2]JoCtane
bromide, aand (3R)-3-[(2S)-2-Cyclopentyl-2-hydroxy-2-thien-2-ylac-etoxy]-1-(2-
phenoxyeEhyl)-1-azoniabicycio[2.2.2Joctane bromide with a cortico-steroid
selected frrom budesonide, beclomethasone dipropionate, mometa sone furoate,
ciclesonidee and fluticasone propionate.

According to one embodiment of the invention the antagonist of M3 muscarinic
receptors #is a compound of formula (I) and in particular 3(R)-(2-hycdroxy-2,2-
dithien-2-yrlacetoxy)-1-(3-phenoxypropyl)-1-azoniabicyclo[2.2.2]oct.ane, in the
form of a ssalt having an anion X, which is a pharmaceutically accegptable anion
of amono or polyvalent acid (in particular 3(R)}-(2-hydroxy-2,2-dithéen-2-
ylacetoxy)-1-(3-phenoxypropyl)-1-azoniabicyclo[2.2.2]octane brom.ide) and the
corticoster-oid is a beclomethasone derivative, in particular beclomethasone
dipropionamte.

According to another embodiment of the invention the antagonist c>f M3
muscarinics receptors is a compound of formula (1) and in particular- 3(R)-(2-
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hydroxy-2,2-di~thien-2-ylacetoxy)-1-(3-phenoxypropyl)-1-
azoniabicyclo[=2.2.2]octane, in the form of a salt having aan anion X, which is a
pharmaceuticaally acceptable anion of a mono or polyvaleant acid (in particular
3(R)-(2-hydroxxy-2,2-dithien-2-ylacetoxy)-1-(3-phenoxypr-opyl)-1-
azoniabicyclo[[2.2.2]octane bromide) and the corticostercid is budesonide.

The combinat®ons of the invention can optionally compri-se one or more
additional acti"ve substances which are known to be useful in the treatment of
respiratory dissorders, such as PDE4 inhibitors, B2 agoniists or glucocorticoids,
leukotriene D1 inhibitors, inhibitors of egfr-kinase, p38 Icinase inhibitors and/or
NK1-receptor antagonists.

Examples of ssuitable PDE4 inhibitors that can be combk ned with M3-antagonists
and corticostearoids are denbufyfline, rolipram, cipamfyiline, arofylline, filaminast,
piclamilast, msesopram, drotaverine hydrochloride, lirimilast, roflumilast,
cilomilast, 6-[=2-(3,4-Diethoxyphenyl)thiazol-4-yl]pyridine=-2-carboxylic acid, (R)-
(+)-4-[2-(3-Cy=clopentyloxy-4-methoxyphenyl)-2-phenylethyl]pyridine, N-(3,5-
Dichloro-4-py ridinyl)-2-{1-(4-fluorobenzyl)-5-hydroxy-1Hi-indol-3-yi]-2-
oxoacetamide2, 9-(2-Fluorobenzyl)-N6-methyl-2-(trifluoromethyl)adenine, N-(3,5-
Dichloro-4-py-ridinyl)-8-methoxyquinoline-5-carboxamidee, N-[8-Methyl-4-oxo-1-
phenyl-3,4,6,7-tetrahydropyrrolo[3,2,1-k][1 4]benzodiazepin-3(R)-yllpyridine-4-
carboxamide.. 3-[3-(Cyclopentyloxy)-4-methoxybenzyi]-@-(ethylamino)-8-
isopropyl-3H—purine hydrochloride, 4-[6,7-Diethoxy-2,3—

bis(hydroxymm ethyl)naphthalen-1-yl}-1-(2-methoxyethyl)ppyridin-2(1H)-one, 2-
carbomethox=y-4-cyano-4-(3-cyclopropylmethoxy-4-

diflurorometh oxyphenyl)cyclohexan1-one, cis [4-cyano—4-(3-

cyclopropylm ethoxy-4-difluoromethoxyphenyf)cyclohex-an-1-ol, ONO-6126 (Eur
Respir J 2003, 22(Suppl. 45): Abst 2557) and the compounds claimed in the
PCT patent aapplications number WO03/097613 and PCT/EP03/1 4722 and in
the Spanish patent application number P200302613.

Examples of suitable B2-agonists that can be combined with M3-antagonists
and corticosteeroids are: arformoterol, bambuterol, bitolterol, broxaterol,
carbuterol, ¢l enbuterol, dopexamine, fenoterol, formote=rol, hexoprenaline,
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ibuterol, isoetharine, isoprenaline, levosalbutamoll, mabuterol, meluadrine -,
metaprotenerol, nolomirole, orciprenaline, pirbute rol, procaterol, reprotercal,
ritodrine, rimoterol, salbutamol, salmefamol, salm eterol, sibenadet, sotene=rot,
sulfonterol, terbutaline, tiaramide, tulobuterol, GSK-597901, GSK-159797, GSK-
678007, GSK-642444, GSK-159802, HOKU-81, ((-)-2-{7(S)-[2(R)-Hydroxy=-2-(4-
hydroxyphenyl)ethylamino]-5,8,7,8-tetrahydro-2-rmaphthyloxy]-N,N-
dimethylacetamide hydrochloride monohydrate, czamoterol, QAB-149 ancd 5-[2-
(5,6-diethylindan-2-ylamino)-1-hydroxyethyl]-8-hy=droxy-1 H-quinolin-2-one, 4-
hydroxy-7-[2-{[2-{[3-(2-phenylethoxy)propyl]sulforyl} ethylJamino}ethyl]-26(3H)-
benzothiazolone, 1-(2-fluoro-4-hydroxyphenyl)-2—[4-(1-benzimidazolyl)-2-
methyi-2-butylamino]ethanol, 1-[3-(4-methoxybenzy|amino)—4-hydroxyphenyl]—2—
[4-(1-benzimidazolyl)-2-methyl-2-butylamino]ethaanol, 1-[2H-5-hydroxy-3-eoxo-
4H-1,4-benzoxazin-8-yl]-2-{3-(4-N,N -dimethylamainophenyi)-2-methyl-2-
propylamino]ethanol, 1-[2H-5-hydroxy-3-oxo-4H- 1,4-benzoxazin-8-yl]-2-[=3-(4-
methoxyphenyl)-2-methyl-2-propylaminolethanol , 1-[2H-5-hydroxy-3-oxo—4H-

1 ,4-benzoxazin-8-y|]-2-[3-(4-n-butyloxyphenyl)—2—methyl-2-propylamino]ethanol,
1-[2H-5-hydroxy-3-oxo-4H-1 4-benzoxazin-8-yil-2-{4-[3-(4-methoxyphenw/1)-

1,2 4-triazol-3-yl]-2-methyl-2-butylamino}ethanol ., 5-hydroxy-8-(1 -hydroxyw-2-
isopropylaminobutyl)-2H-1,4-benzoxazin-3-(4H)-=one, 1-(4-amino-3-chloreo-5-
trifluoromethylphenyl)-2-tert-butylamino)ethanol a&and 1-(4-ethoxycarbonylamino-
3-cyano-5-fluorophenyl)-2-(tert-butylamino)etharol optionally in the form of their
racemates, their enantiomers, their diastereomenrs, and mixtures thereof ... and
optionally their pharmacologically-compatible acd addition salts.

Examples of suitable LTD4 antagonists that can be combined with M3
antagonists and corticosteroids are tomelukast, Bbudilast, pobilukast, pramnlukast
hydrate, zafiflukast, ritolukast, verlukast, sulukasst, cinalukast, iralukast seodium,
montelukast sodium, 4-[4-[3-(4-Acetyl-3-hydroxy=-2-
propylphenoxy)propylsulfonyl]phenyl]-4-oxobutyaric acid, [[5-[[3-(4-Acetyl—3-
hydroxy-2-propyliphenoxy)propyljthio]-1 ,3,4-thiacdiazol-2-yiJthio]acetic aciid, 9-{(4-
Acetyl-3-hyd roxy-2-n-propylphenoxy)methyi]-3-( 1 H-tetrazol-5-yl)-4H-pyri&do[1,2-
ajpyrimidin-4-one, 5-[3-[2-(7-Chloroquinolin-2-y|)viny|]phenyl]-8-(N,N-
dimethylcarbamoyl)-4,6-dithiaoctanoic acid sodiwum salt; 3-[1-[3-[2-(7-
Chloroquinofin-2-yl)vinyf]phenyl]-1-[3-(dimethyla mino)-3-
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oxopropylsulfanyljrethylsulfanyl]propionic acid sodiumm salt, 6-(2-
Cyclohexylethyl)-[1, 3 4]thiadiazolof3,2-a]-1,2,3-triazol-o[4,5-d]pyrimidin-9(1H)-
one, 4-[6-Acetyl-3-[Z3-(4-acetyl-3-hydroxy-2-propylphe nyithio)propoxyl-2-
propylphenoxy]buty—ric acid, (R)-3-Methoxy-4-[1-methwyl-5-[N-(2-methyl-4,4 4~
triﬂuorobutyl)carbarmoyl]indol—3-ylmethyl]-N-(2-methyl|pheny|sulfonyl)benzamide,
(R)-3-[2-Methoxy-4—[N-(2-methylphenylsulfonyl)carbammoyilbenzyl]}-1-methyl-N-
(4,4 ,4-trifluoro-2-me=thylbutyl)indole-5-carboxamide, (—+)4(S)-(4-
Carboxyphenyithio)--7-{4-(4-phenoxybutoxy)phenyl]-5&(Z)-heptenoic acid and the
compounds claimec in the PCT patent application nusmber PCT/EP03/12581.

Examples of suitab@le inhibitors of egfr-kinase that car be combined with M3
antagonists and comrticosteroids are palifermin, cetuximmab, gefitinib, repifermin,
erlotinib hydrochlor-ide, canertinib dihydrochloride, lapatinib, and N-[4-(3-
Chloro-4-fluorophemylamino)-3-cyano-7-ethoxyquinol in-6-yl}-4-(dimethylamino)-
2(E)-butenamide.

Examples of suitab le p38 kinase inhibitors that can bee combined with M3
antagonists and co-rticosteroids are chlormethiazole edisylate, doramapimod, 5-
(2,B-Dichloropheny'l)-2-(2,4-diﬂuoropheny|su!fanyl)—6I—l-pyrimido[3 ,/4-b]pyridazin-
6-one, 4-Acetamido-N-(tert-butyl)benzamide, SCIO-4-69 (described in Clin
Pharmacol Ther 20804, 75(2): Abst PII-7 and VX-702 edescribed in Circulation
2003, 108(17, Suppol. 4): Abst 882.

Examples of suitabele NK1-receptor antagonists that ccan be combined with M3
antagonists and co rticosteroids are nolpitantium besi’ late, dapitant, lanepitant,
vofopitant hydrochl oride, aprepitant, ezlopitant, N-[3-e(2-Pentylphenyl)propionyi]-
threonyl-N-methyl-:2,3-dehydrotyrosyl-leucyl-D-phenwlalanyl—allo—threonyl-
asparaginyl-serine C-1.7-0-3.1 lactone, 1-Methylindol-3-ylcarbonyl-[4(R)-
hydroxy]-L-prolyl-[38-(2-naphthyl)]-L-alanine N-benzyl—N-methylamide, (+)-
(28,38)—3-[2-Methc:)xy-S—(triﬂuoromethoxy)benzylamir'\o]-2-phenylpiperidine,
(2R,4S)-N-[1-[3,5-B3 is(trifluoromethyl)benzoyl]-2-(4-ctlorobenzyl)piperidin-4-
yllquinoline-4-carbcoxamide, 3-[2(RH1(R)-[3,5-

Bis(irifluoromethyl) phenyilethoxy]-3(S)-(4-fluorophen’ yhmorpholin-4-yimethyl}-5-
ox0-4,5-dihydro-1+4-1,2 4-triazole-1-phosphinic acid bois(N-methyl-D-glucamine)
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salt; [3-[2(R)}H1(R)-{3,5-bis(triflucromethyl)phenyljethoxy]-3(S)-(4-#luorophenyi)-
4-morpholinyimethyi]-2,5-dihydro-5-oxo-1H-1,2,4-triazol-1-yl]phos - phonic acid 1-
deoxy-1-(methylamino)-D-glucitol (1:2) salt, 1'-[2-[2(R)~(3.4-Dichlcrophenyl)-4-
(3,4,5-trimethoxybenzoyl)morphalin-2-yllethyl]spiro[benzofc]thiopten-1(3H)-4'-
piperidine] 2(S)-oxide hydrochlowride and the compound CS-003 d-escribed in
Eur Respir J 2003, 22(Suppl. 45 ): Abst P2664.

The combinations of the invention may be used in the treatment ©f any disorder
which is susceptible to ameliorattion by simuitaneous, concomitan tor sequential
antagonism of M3 muscarinic re ceptors and corticosteroids. Thuss, the present
application encompasses methods of treatment of these disorders=s, as well as
the use of the combinations of the invention in the manufacture o*f a
medicament for the treatment of these disorders.

Preferred examples of such disorders are those respiratory disea:ses, wherein
the use of bronchodilating agentts is expected to have a beneficiaal effect, for
example asthma, acute or chroric bronchitis, emphysema, or Chmronic
Obstructive Pulmonary Disease (COPD).

The active compounds in the combination, i.e. the M3 antagonist: of the
invention, the corticosteroid ancl any other optional active compo-unds may be
administered together in the sasme pharmaceutical composition oer in different
compositions intended for separate, simultaneods, concomitant ©r sequential
administration by the same or a different route. .

In one embodiment the present invention provides a kit of parts ccomprising an
antagonist of M3 muscarinic receptors of formula (1) together witkn instructions
for simultaneous, concurrent, separate or sequential use in comboination with a
corticosteroid for the treatment of a respiratory disease which ressponds to M3

antagonism.

In a preferred embodiment the present invention provides a kit o~¥ parts
comprising an antagonist of M3 muscarinic receptors which is 3C R)-(2-hydroxy-
2,2-dithien-2-ylacetoxy)-1-(3-phyenoxypropyl)-1 -azoniabicyclo[2.22.2]octane, in

-19-



WO 2
0055/115466 PCT/EP2005/005840

the form ofF a salt having an anion X, which is a pharmaceautically acceptable
anion of a mono or polyvalent acid (in particular 3(R)-(2-lnydroxy-2,2-dithien-2-
ylacetoxy)—1-(3-phenoxypropyl)-1-azoniabicyclo[2.2.2]Joct .ane bromide) together
with instruections for simuitaneous, concurrent, separate cor sequential use in
combination with a corticosteroid for the treatment of a reespiratory disease
which responds to M3 antagonism.

In another embodiment the present invention provides a gpackage comprising an
antagonis& of M3 muscarinic receptors of formula (1) and  a corticosteroid for the
simultaneOus, concurrent, separate or sequential use in t=he treatment of a
respiratons disease which responds to M3 antagonism.

in another- embodiment the present invention consists of a package comprising
an antago nist of M3 muscarinic receptors of formula (1) asnd in particular an
antagonis®t of M3 muscarinic receptors which is 3(R)-(2-haydroxy-2,2-dithien-2-
ylaoetoxy)—1-(3-phenoxypropyl)-1-azoniabicyclo[2.2.2]oclane, in the form of a
salt havingg an anion X, which is a pharmaceutically acce-ptable anion of a mono
or polyvaleent acid (in particutar 3(R)-(2-hydroxy-2,2-dithiean-2-ylacetoxy)-1-(3-
phenoxyp ropyl)-1-azoniabicyclof2.2.2]octane bromide) a.nd a corticosteroid for
the simult aneous, 60ncurrent, separate or sequential use in the treatment ofa
respirator-y disease which responds to M3 antagonism.

In a prefe rred embodiment of the invention the active commpounds in the
combinati-on are administered by inhalation through a coemmon delivery device,
wherein tEaey can be formulated in the same or in differemnt pharmaceutical

compositi ons.

in the mo st preferred embodiment the M3 antagonist of tthe invention and the
corticoste=roid are both present in the same pharmacsuti- cal composition and are
administesred by inhalation through a common delivery d _evice.

In one as pect the invention provides a combination as h- erein defined
character-ised in that the active ingredients (a) and (b) fosrm part of a single
pharmacezutical composition.
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In another aspeact the invention provides a process for the production of a
pharmaceutical ~composition as herein defined chamracterised in that an
antagonist of ME3 muscarinic receptors, a corticostezroid 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 BM3 antagonist of the

invention, the corticosteroid and any other optional active compounds may bes
administered by any suitable route, depending on the nature of the disorder tec
be treated, e.g. eorally (as syrups, tablets, capsules,, lozenges, controlled-rele=ase
preparations, fasst-dissolving preparations, lozenge=s, etc); topically (as creamas,
ointments, lotiorms, nasal sprays or aerosols, etc); bey injection (subcutaneous ..
intradermic, intreamuscular, intravenous, etc.) or by inhalation (as a dry powdesr,
a solution, a disgpersion, etc).

The pharmaceutical formulations may convenientfy= be presented in unit dosamge
form and may bes prepared by any of the methods \well known in the art of
pharmacy. All m_ethods include the step of bringing the active ingredient(s) in—to
association with the carrier. In general the formulations are prepared by

uniformly and in-timately bringing into association the active ingredient with licquid
carriers or finely " divided solid carriers or both and t_hen, if necessary, shapingg
the product into the desired formulation.

Formulations of the present invention suitable for oeral administration may be
presented as disscrete units such as capsules, cachets or tablets each

containing a pre-determined amount of the active inegredient; as a powder or
granules; as a s«olution or a suspension in an aquesous liquid or a non-aqueolus
liquid; or as an oil- in-water liquid emulsion or a wa-ter-in-oil liquid emulsion. T he
active ingredien® may also be presented as a boluss, electuary or paste.

A syrup formulation will generally consist of a suspeension or solution of the
compound or sa_ltin a liquid carrier for example, ettanol, natural, synthetic or-
semisynthetic oills such as peanut oil and olive oll, eglycerine or water with
flavouring, sweextener and/or colouring agent.
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Where the composition is in the form of a tablet, an»y pharmaceutical carrier
roLstinely used for preparing solid formulations may be used. Examples of such
camrriers include celluloses, stearates such as magn-esium stearate or stearic
acilid, talc, gelatine, acacla, starches, lactose and sumcrose.

A t-ablet may be made by compression or moulding.. optionally with one or more
acecessory ingredients. Compressed tablets may be= prepared by compressing in
a ssuitable machine the active ingredient in a free-flowing form such as a powder
or granules, optionally mixed with binders, lubricants, inert diluents, jubricating,
su rface active or dispersing agents. Moulded tablets may be made by moulding
in a suitable machine a mixture of the powdered blexnd comprising the active

co mpounds moistened with an inert liquid diluent amnd optionally dried and
sieaved. The tablets may optionally be coated or scored and may be formulated
so» as to provide modified (i.e. slow or controlled) rezlease of the active ingredient
thearein.

W here the composition is in the form of a capsule, any routine encapsulation is
sumitable, for example using the aforementioned carriers in a hard gelatine
campsule. Where the composition is in the form of a  soft gelatine capsule any
ptnarmaceutical carrier routinely used for preparing dispersions or suspensions
maay be considered, for example aqueous gums, celluloses, silicates or oils, and
ar<e incorporated in a soft gelatine capsule.

Dery powder compositions for topical delivery to the lung by inhalation may, for
ex<zample, be presented in different primary packagiing systems (such as
caapsules and cartridges of for example gelatine or blisters of for example
jamminated aluminium foil), for use in an inhaler or irsufflator.

Paackaging of the formulation may be suitable for umnit dose or multi-dose
dezlivery. In the case of multi- dose delivery, the for-mulation can be pre-metered
or metered in use. Dry powder inhalers are thus claassified into three groups: (a)
simngle dose, (b) multiple unit dose and (c) multi dosse devices.
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Formulations generally contain a powder mix for inhalation of the compourds of
the invention and a suitable powder base (carrier substance) such as lactcose or
starch. Use of lactose is preferred. Each capsule or cartridge may generalllty
contain between 2pg and 400 pg of each therapeutically active ingredient.
Alternatively, the active ingredient (s) may be presented without excipientss.

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 andii
inserted into a receptacle area of th e inhaler. Next, the capsule has to be
opened or perforated with pins or cutting blades in order to allow part of thme
inspiratory air stream to pass through the capsule for powder entrainment orto
discharge the powder from the capsiule through these perforations by means of
centrifugal force during inhalation. After Inhalation, the emptied capsule h&as to
be removed from the inhaler again. Mostly, disassembling of the inhaler iss
necessary for inserting and removing the capsule, which is an operation tat
can be difficult and burdensome for some patients. Other drawbacks relat ed to
the use of hard gelatine capsules for inhalation powders are (a) poor protection
against moisture uptake from the ambient air, (b) problems with opening ©r
perforation after the capsules have been exposed previously to extreme reelative
humidity, which causes fragmentation or indenture, and (c) possible inhal=ation
of capsule fragments. Moreover, for a number of capsule inhalers, incompolete
expulsion has been reported (e. g. Nielsen et al, 1997).

Some capsule inhalers have a magazine from which individual capsules can be
transferred to a receiving chamber, in which perforation and emptying takees
place, as described in WO 92/0317 5. Other capsule inhalers have revolvimng
magazines with capsule chambers that can be brought in line with the air
conduit for dose discharge (e. g. W ©91/02558 and GB 2242134). They
comprise the type of multiple unit dose inhalers together with blister inhale=rs,
which have a limited number of unit doses in supply on a disk or on a strip.

Blister inhalers provide better moisture protection of the medicament thana
capsule inhalers. Access to the powvder is obtained by perforating the cov-er as
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well ass the blister foil, or by peeling off the cover #Fail. When a blister strip is u=sed
instea-d of a disk, the number of doses can be inc=reased, but it s inconveniert
for thea patient to replace an empty strip. Therefor-e, such devices are often
dispossable with the incorporated dose system, inecluding the technique used #o
transpeort the strip and open the blister pockets.

Multi-close inhalers do not contain pre-measured quantities of the powder
formullation. They consist of a relatively large con:tainer and a dose measurin g
principle that has to be operated by the patient. T~ he container bears multiple
dosess that are isolated individually from the bulk sof powder by volumetric

displa cement. Various dose measuring principless exist, including rotatable
memi>ranes (e. g. EP0069715) or disks (e. g. GBs 2041763; EP 0424790; DE
4239402 and EP 0674533), rotatable cylinders (. g. EP 0166294, GB 2165059
and /0 92/09322) and rotatable frustums (e. g. "WO 92/00771), all having
cavitie>s which have to be filled with powder from the container. Other multi deocse
deviceas have measuring slides (e. g.US 52013088 and WO 97/00703) or
measuLiting plungers with a local or circumferentizal recess to displace a certalin
volurmae of powder from the container to a deliverwy chamber or an air conduit e.
g. EP 0505321, WO 92/04068 and WO 92/049263.

Reprooducible dose measuring is one of the majomr concems for multi dose
inhale=r devices.

The p~owder formulation has to exhibit good and sstable flow properties, becacuse
filling «of the dose measuring cups or cavities is rmostly under the influence of  the
force «of gravity.

For re=loaded single dose and multiple unit dose imnhalers, the dose measurineg
accuraacy and reproducibility can be guaranteed oy the manufacturer. Multi d«ose
inhale=rs on the other hand, can contain a much haigher number of doses,
where=as the number of handlings to prime a dose= is generally lower.

Becatuse the inspiratory air stream in multi-dose clevices is often straight across
the dcose measuring cavity, and because the masssive and rigid dose measurang
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systems of multi dose inhalers can not be agitated by this inspiratosry air stream,
the powder mass is sirnply entrained from the cavity and littie de-aggglomeration
is obtained during disc=harge.

Consequently, separate disintegration means are necessary. Howeaver in
practice, they are not &always part of the inhaler design. Because off the high
number of dosss in multi- dose devices, powder adhesion onto the- inner walls
of the air conduits and the de- agglomeration means must be minirmized and/or
regular cleaning of thezse parts must be possible, without affecting ~the residual
doses in the device. S-ome multi dose inhalers have disposable drLg containers
that can be replaced aafter the prescribed number of doses has beexn taken (e. g.
WO 97/000703). For ssuch semi-permanent multi dose inhalers with~ disposable
drug containers, the rexquirements to prevent drug accumulation ar-e even
stricter.

Apart from applicatiorms through dry powder inhalers the compositicons of the
invention can be admiinistered in aerosols which operate via prope=llant gases or
by means of so-called atomisers, via which solutions of pharmacoBogically-
active substances carm be sprayed under high pressure so that a mist of
inhalable particles ressults. The advantage of these atomisers is thaatthe use of
propellant gases can e completely dispensed with.

Such atomisers are deescribed, for example, in PCT Patent Applicaation No. WO
91/14468 and Interna-tional Patent Application No. WO 97/12687, weference
here being made to the contents thereof.

Spray compositions for topical delivery to the lung by inhalation maay for
example be formulate=d as aqueous solutions or suspensions or ass aerosols
delivered from pressuarised packs, such as a metered dose inhaler—, with the use
of a suitable liquefied propellant. Aerosol compositions suitable fowr inhalation
can be either a suspe=nsion or a solution and generally contain the= active
ingredient (s) and a swiitable propellant such as a fluorocarbon or hydrogen-
containing chlorofiuor-ocarbon or mixtures thereof, particularty
hydrofluoroalkanes, e». g. dichlorodifluoromethane, trichlorofluoron—ethane,
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dichloroteetra-fluoroethane, especially 1,1, 1, 2-tetr-afluoroethane, 1,1, 1,2, 3,3, 3-
heptaflucro-n-propane or a mixture thereof. Carbon dioxide or other suita_ble
gas may also be used as propellant. The aeroso! «composition may be freee from
excipients other than the propellant or may option ally contain additional
formulati-on excipients well known in the art such &s surfactants eg oleic excid or
lecithin aand cosolvens eg ethanol. Pressurised formulations will generally~ be
retained in a canister (eg an aluminium canister) cClosed with a valve (eg &2
meterings valve) and fitted into an actuator provide=d with a mouthpiece.

Medicaments for administration by inhalation desi rably have a controlled
particle ssize. The o‘ptimum particle size for inhalatzion into the bronchial sywstem
is usuallyy 1-10p, preferably 2-5u. Particles having a size above 20u are
generallyy too large when inhaled to reach the smaall airways. To achieve these
particle ssizes the particles of the active ingredient as produced may be si==e
reduced by conventional means eg by micronisatéon or supercritical fluid
techniquses. The desired fraction may be separate=d out by air classificatiosn or
sieving. IPreferably, the particles wili be crystalline=.

Achievineg a high dose reproducibility with micronissed powders is difficuit
because of their poor flowability and extreme aggBomeration tendency. TO
improve -the efficiency of dry powder compositionss, the particles should bee large
while in £he inhaler, but small when discharged info the respiratory tract. TThus,
an excip®ent such as lactoss, manitol or glucose iss generally employed. T he
particle ssize of the excipient will usually be much gyreater than the inhaled
medicament within the present invention. When tihe excipient is lactose it  will
typically “be present as milled lactose, preferably csrystalline alpha lactose
monchycirate.

Pressurizzed aerosol compositions will generally be filled into canisters fitteed with
a valve, ezspecially a metering valve. Canisters maay optionally be coated wwith a
plastics raterial e. g. a fluorocarbon polymer as diescribed in W096/3215 O.
Canisterss will be fitted into an actuator adapted fo r buccal delivery.

<26 -



WO 2005/115466 PCT/EP22005/005840
Typical compositions for nasal del ivery include those mentioned above fomr
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 momedifying agents and viscosity modifying amgents
which may be administered by nassal pump.

Typical dermal and transdermal fomulations comprise a conventional aqiaeous
or non-aqueous vehicle, for exampple a cream, ointment, lotion or paste or— are in
the form of a medicated plaster, p atch or membrane.

The proportions in which (a) the c-orticosteroid and (b) the antagonist of VI3
muscarinic receptors may be used according to the invention are variable=.
Active substances (a) and (b) mawy possibly be present in the form of their™
solvates or hydrates. Depending on the choice of the compounds (a) and (b),
the weight ratios which may be ussed within the scope of the present invertion
vary on the basis of the different rnolecular weights of the various salt forrms.
The pharmaceutical combinationss according to the invention may contain (a)
and (b) generally in a ratio by weisght (b):(a) ranging from 1:100 to 100: 1,
preferably from 1:50 to 50:1.

The weight ratios specified below are based on the compound (b) expres=sed as
3(R)-(2-hydroxy-2,2-dithien-2-ylacetoxy)-1-(3-phenoxypropyl)-1-
azoniabicycio[2.2.2Joctane bromicie and the corticosteroids budesonide a nd
beclomethasone dipropionate whilich are particularly preferred according t-o the
invention.

The pharmaceutical combinationss according to the invention may contain: (a)
and (b) in the case of budesonide=, for example, in a ratio by weight (b):(aD)
ranging from 1:10 to 50:10, prefer-ably from 1:5 to 10:1, preferably from 1=4to
5:1, most preferably from 1:210 2 :1.

The pharmaceutical compositionss according to the invention containing the
combinations of (a) and (b) are nomally administered so that 3(R)-(2-hydliroxy-
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2,2-dithien-2-ylacetoxy)-1-(3-phenoxypropyl)-1-azosniabicyclo[2.2.2]octane
bromicde and budesonide are present together in dcoses of 5 to 5000 pg,
prefer=ably from 10 to 2000 pg, more preferably frorm 15 to 1000 ug, better still
from 220 to 800 ug per single dose.

For exxample, without restricting the scope of the in—vention thereto, combinations
in whisch 3(R)-(2-hydroxy-2,2-dithien-2-ylacetoxy)-1 -(3-phenoxypropyl)-1-
azoni=xbicyclo[2.2.2]Joctane bromide is used as (b) aand budesonide is used as
(a), th e compositions according to the invention maay contain for instance from
20 to 1000 ug of 3(R)—(2-hydroxy-2,2—dithien-2-yla<3etoxy)-1-(3-phenoxypropy|)—
1-azomiabicyclo[2.2.2]octane bromide and from 50 to 500 pg of budesonide.

For exxample, the active substance combinations a ccording to the invention may
conta in 3(R)-(2-hydroxy-2,2-dithien-2—y|acetoxy)—1—(3-phenoxypropyl)-1-
azonisabicyclo[2.2.2]octane bromide and (a) in the =case of beclomethasone
dipropionate, in a ratio by weight (b):(a) in the rancge from about 1:100 to 50:1,
prefemrably 1:50 to 30:1, preferably 1:10 to 20:1, meost preferably from 1:5 to 10:
1.

The pharmaceutical compositions according to thes invention containing the
combeinations of (a) and (b) are usually administere=d so that 3(R)-(2-hydroxy-
2,2-diithien-2-ylacetoxy)-1-(3-phenoxypropyl)-1 -azeoniabicyclo[2.2.2]octane
bromiide and béclomethasone dibropionate are pre=sent together in dosages of 5
to 50€00 pug, preferably from 50 to 2000ug, more pr-eferably from 100 to 1000ug,
even more preferably from 200 to 800ug per single= dose.

For e xample, without restricting the scope of the irvention thereto, combinations
in wh ich 3(R)-(2-hydroxy—2.2-dithien-2-ylacetoxy)-“l-(3-phenoxypropyl)-1-
azoniabicyclo[2.2.2]octane bromide is used as (b) and beclomethasone
diprogpionate is used as (a), the compositions accoording to the invention may
contamin for instance from 20 to 1000 pg of 3(R)-(2—hydroxy-2,2-dithien-2-
ylace=toxy)-1-(3-phenoxypropyl)-1 -azoniabicyclo[2 —2.2]octane bromide and from
20to 800 pg of beclomethasone dipropionate.
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The aforementioned examples of poss ible doses applicable for the

combinations according to the inventio n are to be understood as referring to
doses per single application. However, these examples are not be understeood
as excluding the possibility of administeering the combinations according to the
invention multiple times. Depending orm the medical need patients may recesive
also multiple inhalative applications. Ass an example patients may receive thhe
combinations according to the inventio nfor instance two or three times (e. g.
two or three puffs with a powder inhale=r, an MDI etc) in the morning of eachh
treatment day. As the aforementioned =dose examples are only to be under-stood
as dose examples per single application (i. e. per puff) multiple application of
the combinations according to the inve-ntion leads to multiple doses of the
aforementioned examples. The application of the combositions according to the
invention can be for instance once a daay, or depending on the duration of &ction
of the anticholinergic agent twice a dayy, or once every 2 or 3 days, or everm on
an “as needed” basis (three or more tirmes a day on occasional days).

Preferably the composition is in unit dosage form, for example a tablet, capsule
or metered aerosol dose, so that the paatient may administer a single dose.

Each dosage unit contains suitably fromm 20 pg to 1000 pg and preferably fxom
50 pg to 400 g of an M3 antagonist asccording to the invention or a
pharmaceutical accéptable salt thereoff and 1 pg to 800 ug, and preferably from
20 g to 500 pg of a corticosteroid acc=ording to the invention.

The amount of each active which is recquired to achieve a therapeutic effect wil,
of course, vary with the particular activ-e, the route of administration, the suabject
under treatment, and the particular diseorder or disease being treated.

The active ingredients may be adminisstered from 1 fo 6 times a day, sufficlient to

exhibit the desired activity. Preferably, the active ingredients are administe=red
once or twice a day.
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It is conternplated that all active agents would be administered at the same

time, or ve=ry close in time. Altematively, one or tv-vo actives could be taken in

the momimg and the other(s) later in the day. Or i n another scenario, one or two=
actives comuld be taken twice daily and the other(ss) once daily, either at the

same time= as one of the twice-a-day dosing occue rred, or separately. Preferably
at least tweo, and more preferably all, of the activees would be taken together at
the same f&time. Preferably, at least two, and morea preferably all actives would

be adminisstered as an admixture.

The active= substance compositions according to the invention are preferably
administer-ed in the form of compositions for inha lation delivered with the help o=f
inhalers, easpecially dry powder inhalers, howevewr, any other form or parenteral

or oral appolication is possible. Here, the applicatison of inhaled compositions
embodies the preferred application form, especially in the therapy of obstructivea
lung diseaases or for the treatment of asthma.

The followring preparations forms are cited as for mulation examples:

Example -1 Inhalable powder

ingredien® Amount in g
3(R)—(2—hydroxy-2.2-dithien-2-y|acetoxy)-1-(3-ph¢enoxypropyl ¥1-
azoniabicryclo[2.2.2]Joctane bromide =100
Budesonixde =200
Lactose 10.2200

Example =2 Inhalable powder

ingredient Amount in g
3(R)—(2-hydroxy—2,2-dithien-2—ylacetoxy)-1-(3—ph enoxypropyl)-1-
azoniabicyclo[2.2.2]octane bromide -100
Beclometahasone propionate 125
Lactose 10.2275
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Example 3 Inhalable powder

ingredient Amount in pg
3(R)-(2-hydroxy-2,2-dithien-2-ylacstoxy)-1-(3-phe=noxypropyi)-1-
azoniabicyclo[2.2.2]octane bromide 100
Fluticasone propionate 12585
Lactose 10.27%5
Example 4 Inhalable powder

Ingredient Amount in pg
3(R)-(2-hydroxy-2,2-dithien-2-ylacetoxy)-1-(3-ph enoxypropyl)-1-
azoniabicyclo[2.2.2]octane bromide 10:0
Mometasone furoate 2540
Lactose 10.15¢0
Example 5 Inhalable powder

Ingredient Amount in pg
3(R)-(2-hydroxy-2,2-dithien-2-ylacetoxy)-1 -(3-pmenoxypropyl)-1-
azoniabicyclo[2.2.2]octane bromide 1000
Ciclesonide - 250
Lactose 10.150
Example 6 Aerosol

Ingredient % by weight
3(R)-(2-hydroxy-2,2-dithien-2-ylacetoxy)-1 -(3-phienoxypropyl)-1-
azoniabicyclo[2.2.2]octane bromide 0,33
Budesonide 0,555
Lecithin 0,227
TG134a:TG227 2:3 ad 100
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Example= 7 Aerosol

Ingrediemt % by weighiht
3(R)-(2-hydroxy-2,2-dithien-2-ylacetoxy)-1-(3-phesnoxypropyl)-1-

azoniabi cyclo[2.2.2]octane bromide -0,25
Fluticasone propionate 040
Isopropy=l myristate 0,10
TG 227 ad. 100

Pharma_cological activity

Surprisirgly, an unexpectedly beneficial therapeu-tic effect can be observed in

the treat-ment of inflammatory or obstructive diseamses of the respiratory tract i€
an antimmuscarinic of formula (1) used with one or £ore corticosteroids. In vieww of
this effe«ct the pharmaceutical combinations accor-ding to the invention can be
used in -smaller doses than would be the case wit#h the individual compounds
used in monotherapy in the usual way. This reduces unwanted side effects sLuch
as may occur when corticosteroids are administesred, for example.

The comnpositions above are specific examples ofF preferred embodiments of t=he
inventio n, wherein an M3 antagonist of Formula | is combined with a
corticos-teroid. These new combinations present ssignificant therapeutic
advantamges with respect to the combinations of M13 antagonists and a"
corticos~teroid already known in the art.

In particcular, the combination of an M3 antagonis-t of Formula | with a

corticos teroid such as budesonide or beclomethaasone, produces significantly -
and cormsistently more inhibition of the contractile response of the tracheal rineg
to allerggens than a therapeutically equivalent combination of tiotropium bromi de
with bucdesonide or beclomethasone.

The folleowing comparative examples describe thes advantageous properties o-f
combinaations comprising the most preferred M3 &antagonist of the invention , @.e.
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3(R)~(2-hydroxy-2,2-dithien-2 -ylacetoxy)-1-(3-phenoxypropyl)-1-
azoniabicyclo[2.2.2]octane brromide (compound 1).

Material and Methods

Male Durnkin-Hartiey guinea-gpigs (weighing 380-420 g) from Harlan IBbérica (St.
Feliu de Codines, Spain) are used. They are housed, with free accesss to food
and water, in rooms kept at 222+2 °C under a 12 hours light-dark cyclee until the
start of the experiment.

The animals are sensitised by means of two sessions of aerosolizaticon with a
solution of 5 mg/ml of ovoalb umin on days zero and 7 of the study. Whe
aerosolization procedure corusists of two 30-s nebulisations (Efbe air - brush
apparatus) with an interval off 5 minutes with animals maintained in aa plexiglass
box for 10 minutes since the beginning of the procedure.

Between days 14 to 20 from the beginning of the experiment the animmals are
euthanised and the tracheal tissue is removed. A single tracheal ringg is excised
and suspended in an organ bath containing Krebs solution. Once att-ached to a
force isometric transducer, it is submitted to a basal resting tension ©f 1 g,
equilibrated with a mixture a 5 % CO; in Oz and maintained at 37° C. .

The preparations are allowed to equilibrate for a period of not less thman 60
minutes and then the vehicles or the compound(s) to be tested are acdded to the
bath. The corticosteroids (if present) are added first, and, after an inccubation
pen’od of 45 minutes, the M3 antagonist are subsequently added allowing the
system to stand for another -15 minutes. At this moment ovoalbumin is added (at
a final concentration in the baath of 10 ug/ml) to elicit the contractile reesponse
which is measured immediately.

The contractile responses m easured with a force isometric transduceer are
expressed in mg.

Results

The results obtained are shcwn in Table 1.
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TABLE 1.- COMMPARATIVE EFFECTS OF BUDESONRIDE,
BECLOMETHA SONE AND THEIR COMBINATIONS "WVITH COMPOUND 1
AND TIOTROP 1UM ON THE INHIBITION THE CONT "RACTION INDUCED BY
THE ANTIGEN IN OVOALBUMIN-SENSITIZED GUINJEA-PIG ISOLATED

TRACHEAL RIMNGS

PCT/EP2005/005840

%

CONTRACTILE
NUMBER RESPEONSE TO INHIBITION
OF OVOALEBUMIN (in _ OF THE
COMPOUND ANIMALS ) (" ONTRACTIL
TESTED E
(me=antsem) RESPONSE

VEHICLE 23 88 61108 —
BUDESONIDE (10 pM) 17 4335168 51
BECLOMETHASSONE (10 pM) 6 7778483 12
COMPOUND 1 ( 10 uM)+

9 325+81 63
BUDESONIDE (~10 uM)
COMPOUND 1 ( 10 pM)+

7 47861 46
BECLOMETHASSONE (10 uM)
TIOTROPIUM (1 0 pM)+

8 5231147 41
BUDESONIDE (—10 uM)
TIOTROPIUM (1 0O M)+

6 61 2+109 31

BECLOMETHASSONE (10 uM)

The results surnmarised in Table 1 and Figure 1 shownw the following effects:

Budesonide alone produces a consistent effect inhibi—ting the contractile

response whilsst beclomethasone produces a smaller effect. The budesonide

results agree with those reported by Persson et al. (Imit Arch Allergy Appl
Immunol 1989=88:381-385) that concluded that bude=sonide reduced the
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sensitivity to antigesn-induced IgE-driven contractions in guimnea-pig tracheal
rings.

When compound 1 is associated with budesonide, but mairtaining its respective
incubation time, th € inhibition is greater than the one obtairmed by budesonide
alone.

On the other hand , when tiotropium is associated with bude=sonide the inhibition
is slightly smalier than the one elicited by the steroidal agert alone.

When compound -1 is associated with beclomethasone the inhibition obtained is
greater than the ome elicited by beclomethasone alone.

When tiotropium' iss associated with beclomethasone the inHhibition obtained is
also greater than the one elicited by the steroidal agent aloene but the effect is
not as big as the ©ne obtained with compound 1.

In any event, the i nhibitory effects elicited by the associaticans of corticosteroids
and compound 1 axre greater than those elicited by the asseociations of the same
corticosteroids anad tiotropium.

In conclusion, the present experiment suggests that the as-sociations of the M3
antagonist of the present invention with steroidal agents weould be more active
inhibiting the contmractile response to the antigen in actively~ sensitised guinea
pig tracheal ring’s than the associations of tiotropium with £=he same steroidal
agents.

Consequently, the combinations of the invention possess t=herapeutically
advantageous properties, which make them particularly su itable for the
treatment of respi ratory diseases in all kind of patients.

-35-



WO 20055/115466 PCT/EP2005/005840
BRIEF DEESCRIPTION OF FIGURES

FIG. 1 shosws the inhibitory effect on the contraction ineduced by the antigen in
ovoalbumi n-sensitized guinea-pig isolated tracheal rin g of corticosteroids alone
or in combwination with the M3 antagonists of the preseant invention
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CLAIMS

1. A combination which comprisses (a) a corticosteroid and (b) an amtagonist
of M3 muscarinic receptors \which is 3(R)-(2-hydroxy-2,2-dithien -2-
ylacetoxy)-1-(3-phenoxyprop yl)-1-azoniabicyclo[2.2.2]octane, in  the form
of a salt having an anion X, wvhich is a pharmaceutically accepta ble anion

of a mono or polyvalent acid.

2. A combination according to claim 1 wherein the antagonist of M3
muscarinic receptor (b) is 3(FR)-(2-hydroxy-2,2-dithien-2-ylacetoxxy)-1-(3-
phenoxypropyl)-1-azoniabicycio[2.2.2]octane bromide.

3. A combination accdrding to claim 1 or 2 wherein the corticosteroid is
selected from the group com prising dexamethasone, budesonid e,
beclomethasone, triamcinolone, mometasone, ciclesonide, fluticasone,
flunisolide, dexamethasone ssodium phosphate and esters there<of as well
as 6a,9a-difluoro-17a-[{(2-fur anylcarbonyl)oxyl-11p-hydroxy-16a -methyl-3-

oxoandrosta-1,4-diene-17p-carbothioic acid (S)-fluoromethyl ester.

4. A combination according to claim 3 wherein the corticosteroid iss selected

from the group comprising b udesonide and beclomethasone dippropionate.

5. A combination according to <laim 4 wherein the corticosteroid is

budesonide.

6. A combination according to <laim 4 wherein the corticosteroid i
beclomethasone dipropionate.

7. A combination according to any one of the preceding claims ch aracterised
in that the active ingredientss {a) and (b) form part of a single

pharmaceutical compositiors.
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8. A combination accerding to any ore eof the sreceding claims which furthexr
comprises (¢) another active compeu nd selected from: (a) PDE IV
inhibitors, (b) B2 agonists, (¢) leukotri ene D4 antagonists, {d) inhibitors o
egfr-kinase, (e) p38 kinase inhibitors and (f) NX1 raceptor agenists.

9. A combination according to claim 8 w herein the active compound (c) is
selected from the group consisting of (a) PDE IV inhibitors and (b) B2

agonists.

10.Use of (a) a corticosteroid as defined in any one of claims 1 and 3 to 6 amd
(b) an antagonist of M3 muscarinic recceptors as defined in claim 1 or 2, for
the preparation of a medicament for smultanecus, concurrent, separate or
sequential use in the treatment of a re=spiratory disease which responds to

M3 antagonism in a human or animal patient.

11.Use according to claim 10 wherein the= respiratory disease is asthma or
chronic obstructive pulmonary diseasea (COPD).

12. A product comprising (a) corticosteroicd as defined in any one of claims 1
and 3 to 6 and (b) an antagonist of M3 muscarinic receptors as defined in
claim 1 or 2, as a combined preparatioen for simultaneous, concurrent,
separate or sequential use in the treatament of a patient suffering from or
susceptible to a respiratory disease as. defined in claim 10 or 11.

13. A product according to claim 12, whichn further comprises an active

compound (é) as defined in claim 8 or :S.

14. A kit of parts comprising (b) an antagoanist of M3 muscarinic receptors as
defined in claim 1 or 2 together with insstructions for simultaneous,

concurrent, separate or sequential use in combination with (a) a
38
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corticosteroid as defined in any one of claims 1 and 3 to € for the
treatment of a human or animal patient suffering from or susceptible to a

respiratory disease as defined in claim 10 or 11.

15.A kit according to claim 14 which further comprises an acctive compound
(c), as defined in claim 8 or 9.

16. A package compris ing (b) an antagonist of M3 muscariniic receptors as
defined in claim 1 or2 and (a) a corticosteroid as definecd in any one of
claims 1 and 3to 6 for the simultaneous, concurrent, sefoarate or

sequential use in thie treatment of a respiratory disease s defined in claim
10 or 11.

17.A package accordimg to claim 16, which further comprisess an active

compound (c), as defined in claim 8 or 9.

18.Use of (b) an antagonist of M3 muscarinic receptors as edefined in claim 1
or 2 for the preparation of a medicament, for simultaneo us, concurrent,
separate or sequential use in combination with (a) a corticosteroid as
defined in any one of claims 1 and 3 to 6 for the treatme=nt of a respiratory

disease as defined in claim 10 or 11.

19.Use of (a) a corticosteroid as defined in any one of clairmns 1and 3 to 6 for
the preparation of & medicament, for simultaneous, conecurrent, separate
or sequential use im combination with (b) an antagonist -of M3 muscarinic
receptors as defined in claim 1 or 2 for the treatment of a respiratory

disease as defined in claim 10 or 11.

20.A combination acc arding to any of claims 1 to 9, substa. ntially as herein
described with refesrence to and as illustrated in any of t£he examples or

accompanying figuare.
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21.A product according to claims 12 or 13, substantially as herein described
with reference to and as illustrated im any of the examples or
accompanying figure.

22.A kit according to claims 14 or 15, stibstantially as herein desc=ribed with
reference to and as illustrated in any~ of the examples or accomapany

figure.

23.A package according to claims 16 omr 17, substantially as herei n described
with reference to and as illustrated ir any of the examples or

accompanying figure.

24.Use according to any one of claims 10, 11,18 or 19, substantaially as
herein described with reference to amnd as illustrated in any of the

examples or accompanying figure.
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