COMBINATIONS COMPRISING ANTIMUSCARINIC AGENTS AND
CORTICOSTEROIDS This application claims priority from Spanish patent
application number P200401312 filed 31 May 2004, from PCT patent
application number PCT/EP2005/001969 filed 24 February 2005 and
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incorporated by reference.” The pres vention relates to new
combinations of certain antimuscarinic agents with corticosteroids and
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Obstructive Pulmonary Diseases (COPD). AIthough corticosteroids and
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and having an advantageous profile of action. It is known that both

classes of drugs can be used in combination. The International Patent
Thapnicaions/ YOS r8ZE6 10/R04 CBAANNMORS 6874daiVERthiBédanic
WQ0236106,and WO0247667 describe some examples of such
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disperate 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
BAGies BENSsRtfatiorstYENAEBNE component. This enables the
side-effects of the medication to be minimised. -1 Thus, the combination

can be formulated so that each active ingredient is .
Corticosteroids and antimuscarinic agents, in particular antagonists of M3

muscarinic receptors, are two classes of drugs useful in the freatment of

respiratory disorders, such as asthma or Chronic Obstructive Puimonary
Diseases (COPD).

Although corticosteroids and antimuscarinic agents may be effective therapies,
there exists a clinical need for asthma and COPD therapies having potent and

selective action and having an advantageous profile of action.

it is known that both classes of drugs can be used in combination. The
International Patent Applications WO0178736, WO0178738, WO0178741,

WO0178743, WO0236108 and WO0247687 describe some examples of such
combinations.

Combinations of drugs in which the active ingredients operate via different
physioiogical 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.
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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. DESCRIPTION OF THE
INVENTION Surprisingly, an unexpectedly beneficial therapeutic effect
can be observed in the treatment of inflammatory or gbstructive diseases

T DT TR S TMRIEELFE1 AGFA G (IR e o
preyeie: e0Hicosteiesion witehas shisdiffeel thepiaohaceuticahe target
.combinatjons, according 1o the invention can ,be used in.smaller.dose
SRR D CRAEAAR B AT L AR R i e
caionbibenaspondhe betralngagtipetsetaining a robust activity in the

respiratory tract. The present invention accordingly provides a
combination which comprises (a) a corticosteroid and (b) an antagonist of
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(CH2)R R3 (I) wherein: B is a phenyl ring, a 5 to 10 membered
heteroaromatic group containing one or more heteroatoms or a
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The present invention accordingly provides a combination which comprises (a)

a corticosteroid and (b) an antagonist of M3 muscarinic receptors of formuia (1)
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wherein:

B is a phenyl ring, & 5 to 10 membered heteroaromatic group containing one or
more heteroatoms or a naphthalenyl, 5,6,7,8-tetrahydronaphthaieny!, benzo[1,3]
dioxolyl or biphenyl group;

R', R? and R® each independently represent a hydrogen atom or halogen atom,
or a hydroxy group, or a phenyl, -OR?, -SR*, -NR*R®, -NHCOR®, -CONR*R® -
CN, -NO,, -COOR* or -CF3 group, or a straight or branched lower alkyl group
which may optionally be substituted, for example, with a hydroxy or alkoxy
group, wherein R* and R® each independently represent a hydrogen atom,



and R2 together form an aromatic, alicyclic or heterocyclic ring, n is an
integer from 0 to 4; A represents a -CH2-,-CH=CR6-, -CR6=CH-, -CR6R'-,
-CO-, -0-, -S-, -S(0O)-, - SO2- or -NR6- group, wherein R6 and R7 each
mdependently represent a hydrogen atom, straight or branched lower
alkyl group or R6 and R7 together form an alicyclic r|n ;mis an mteg
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4 position including all possible configurations of the asymmetric carbons
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m is an integer from 0 to 8 provided that when m = 0, Ais not -CHg-;

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

in the 2, 3 or 4 position including all possibie configurations of the asymmetric
carbons ;

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

wherein R'° represents a hydrogen atom, a hydroxy or methyl group or a -~
CHZOH group;
R® represents

R‘H .
g & o R

R® represents an alkyl group of 1 to 7 carbon atoms, an alkenyl group
containing 2 to 7 carbon atoms, an alkynyl group containing 2 to 7 carbon
atoms, a cycloalkyl group of 3 to 7 carbon atomns, or a group selected from:



wherein R11 represents a hydrogen or halogen atom, a straight or
branched substituted or unsubstituted lower alkyl group, a hydroxy group,
an alkoxy group, a nitro group, a cyano group, -C02R12, -NR12R13
wherein R12 and R93 are identical or different and are selected from
hydrogen and straight or branched lower alkyl groups and O represents a
wifgle bond, -CH2-, -CH2-CH2-, -0-, -0-CH2-, -S-, -S-CH2- or -CH= CH-M

angLX.represents g pharmaceytigsily acceptgble anion of aRmono
ant acid gptiopally i
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aRianshe 9kadRsosuch as ethynyl, propynyl or straight or branched
butynyl, pentynyl, hexynyl or heptynyl. The triple bond may be in any
position in the

The compounds of the present invention represented by the formuia (1)
described above, which may have one or more asymmetric carbons, inciude all
the possible stereoisomers. The single isomers and mixtures of the isomers fall

within the scope of the present invention.

As used herein, an alkyl group is typically a lower alkyl group. A lower alkyl
group preferably contains 1 to 8, preferably 1 to 6 and more preferably 1 1o 4
carbon atoms. In particular it is preferred that such an alkyl group is
represented by a methyl, ethyl, propyl, including i-propyl, or butyl including a n-
butyl, sec-butyl and teri-butyl group. An alkyl group containing 1 to 7 carbon
atoms as mentioned herein may be a Cq4 alkyl group as mentioned above or a
straight or branched peniyl, hexyl or heptyl group.

Alkenyt groups having 2 to 7 carbon atoms mentioned herein are straight or
branched groups such as ethenyl, or straight or branched propenyi, butenyl,
pentenyl, hexenyl or heptenyi. The double bond may be in any position in the
alkenyi group, such as on the terminal bond.



alkynyl group, such as on the terminal bond. Alkoxy groups mentioned
herein are typically lower alkoxy groups, that is groups containing from 1
to 6 carbon atoms, preferably from 1 to 4 carbon atoms, the hydrocarbon
chain being branched or straight. Preferred alkoxy groups include
methoxy, ethoxy, n-propoxy, i-propoxy, n-butoxy, sec-butoxy and
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phenyl and naphthalenyl. A heterocyclic or heteroaromatic group
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or two or more fused rings wherein at least one ring contains a
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spipetartyl, morpholinyl, thiomorpholinyl, pyrrolyl, imidazolyl,
imidazolidinyl, pyrazolinyl, indofinyl, isoindolinyl, pyridyl, pyrazinyl,
pyrimidinyl, pyridazinyl, indolizinyl, isoindolyl, indolyl, indazolyl, purinyl,
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ﬁpﬁfﬁ%fﬁ&, quinoxalinyl, quinazolinyl, cinnolinyl, triazolyl and
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yrazolyl.
The aromatic ring as mentioned herein typically contains from 5 to 14,
preferably 5 to 10 carbon atoms. Examples of aromatic groups include
cyciopentadienyl, phenyl and naphthaienyl.

A heterocyclic or heteroaromatic group mentioned herein is typically a 5 1o 10
membered group, such as a 5, 6§ or 7 membered group, containing one or more
heteroatoms selected from N, 8 and O. Typically, 1, 2, 3 or 4 heterocatoms are
present, preferably 1 or 2 hetercatoms. A heterocyclic or hetercaromatic group
may be a single ring or two or more fused rings wherein at least one ring
" contains a heteroatom. Examples of heterocyclic groups inciude piperidyi,
pyrrolidyl, piperazinyl, morpholinyl, thiomorpholinyl, pyrrolyl, imidazolyi,
imidazolidinyl, pyrazolinyl, indolinyl, isoindolinyt, pyridyl, pyrazinyl, pyrimidinyi,
pyridazinyt, indolizinyl, isoindoly!, indolyl, indazolyl, purinyl, quinolizinyl,
isoquinolyl, quinoly!, guinoxalinyl, quinazoiinyl, cinnoliny!, pteridinyl,
quinudlidinyl, triazolyl, pyrazolyl, tetrazolyl and thienyl. Examples of
heteroaromatic groups include pyridyl, thienyl, furyl, pyrrolyl, imidazoiyl,

benzothiazotyl, pyridinyl, pyrazoiyl, pyrazinyl, pyrimidinyl, pyridazinyi, indoiyi,



As used herein a halogen atom includes a fluorine, chlorine, bromine or
iodine atom, typically a fluorine, chlorine or bromine atom. Examples of
pharmaceutically acceptable anions of mono or polyvalent acids are the
anions derived from inorganic acids such as hydrochloric acid,
hydrobromic acid, sulphuric acid, phosphoric acid or organic acids such as
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acids can be used. Preferably, the M3 antagonists according to the
present invention are those having formula (1) R C~(D RZ x B (CHZ)
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heteroaromatic grqup containing one or more heteroatoms or a
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R2 and R3 each independently represent a hydrogen atom or halogen

atom, or a hydroxy group,, or a phenvl, -QR4, -SR4, -NR4 - -
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Preferably, the M3 antagonists according to the present invention are those
having formula {1}
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wherein:

o Bis a pheny! ring, a Cs to Cg heteroaromatic group containing one or
more heteroatoms or a naphthalenyl, 5,8,7 8-tefrahydronaphthaienyi 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?, -
CONR*R® -CN, -NO,, -COOR* or -CF; group, or a straight or branched
lower alkyl group which may optionally be substituted, for example, with
a hydroxy or alkoxy group, wherein R* and R® each independently
represent a hydrogen atom, straight or branched lower alkyl group or
together form an alicyclic ring ; or R* and R? together form an aromatic,
alicyclic or heterocyclic ring,

¢ nis an integer from 0 to 4;



A represents a -CH2-, -CH=CR6-, -CR6=CH-, -CR6R7-, -CO-, -0-, -5-, -
S(0)-, -SO2- or -NR6- group, wherein R6 and R7 each independently
represent a hydrogen atom, straight or branched lower alkyl group or R6
and R7 together form an alicyclic ring; m is an integer from 0 to 8
provided that when m =0, A is not -CHZ-; p is an-intBe' er from 1to 2 and
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wherein R' represents a hydrogen atom, a hydroxy or methyl group; and

R® and R® each independently represent

Rﬁ 11 .
S R O Rﬁ

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

branched lower alkyl group and Q represents a single bond, -CHg-, -CHy-

CHo-, -O-, -O-CHz-, -8-, -8-CHyp~ or -CH=CH-; and

¢ X represents a pharmaceutically acceptable anion of 2 monc or
polyvaient acid

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

diastereomers and mi-xtures thereof,

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

of formuia (1)



R D R2 B (CH2)n-A-(CH2)m N~(CH2) O P R3 (1) wherein: B represents
a phenyl group; R1, R2 and R3 represents a hydrogen atom m is an
integer from 1 to 3; nis zero; A is a group selected from -0- and -CH2-; p
is an integer from 1 to 2; the substitution in the azoniabicyclic ring may be
in the 2,3 0r4 positioniincluding all possible configurations of the
asymmetric carbons JXOC(O)D is selected from

2-hydroxy-2,2-dithien-2-ylacetoxy, 9H-xanthene>§- andD
(28)-2-Cyci§p roxy-2-thien-2-ylacetoxy; esefits a :
pharmaceuficallyl acéeptabl€ Hpjor-of o) id gptionally

mixtures thereof. Moge preferably, the M3 antagonists according to the
present invention af®é those having fdinula (I): X (I} -8 wherein X
represents a pharmaceutically acceptable anion of a mono or polyvalent
acid optionally in the form of their racemates, their enantiomers, their
witkastiereomers and mixtures thereof. The M3 antagonists of the present

B TOAFONORLGPERRANIGH R, e formula (1)

R', R? and R® represents a hydrogen atom

m is an integer from 1 fo 3;

- nis zero;

A is a group selected from —O- and -CHp-;

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(O)D is selected from 2-hydroxy-2,2-dithien-2-vlaceioxy, SH-xanthene-8-
carbonyloxy and (28)-2-Cyclopentyl-2-hydroxy-2-thien-2-ylacetoxy, and

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

and mixtures thereof.

More preferably, the M3 antagonists according to the present invention are
those having formula (1):




described above, which may have one or more asymmetric carbons,
include all the possible stereocisomers. The single isomers and mixtures
of the isomers fall within the scope of the present invention. Of particular
interest according to the invention are the enantiomers of formula l1a 0"~
moo,,, (fa) wherein X" may have the meanings mentioned hereinabove.
whenee I3 RiseaiRRBIATMARIH s bsascRIER!e eRiPn 1t aiRffdied to
pd@r@aﬂ'@xﬁk &8Rprising the quaternary nitrogen atom at the 3 position are
es ecraIIy preferred. The M3 antagonists described ca optio; ?L
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arf@cemaates. thyrieally 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-
TH3 pmmﬂngmmpgd)eﬂaemmwmmﬂrﬁoa]mepmemta:;ethe formula (1)
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P{le '@é%%%v%ﬁﬂ@r? -2-ylacetoxy]-1-(2-phenoxyethyl)-1-

W%ﬁ#ﬁ%%%%?%?z 2]octane bromide Is used as an M3 antagonist of the

invention. The present invention accordingly provides a combination which
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receptors of formula () and in particular an antagonist of M3 muscarinic
1®eceptors which is (3R)-1-

phenethyl-3-(9H-xan
the form of a salt vi@ an anign X, Which is a pharmaceutically
acceptable anion
M3 muscarinic recep

rsis
(3R)-1-phenethyl-3-(9H-xanghene -9-carbohyloxy)-1-
ro

azoniabicyclo[2.2.2]octa

{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.

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

It is especially preferred that one of 3(R)-{2-hydroxy-2,2-dithien-2-ylacetoxy)-1-
(3-phenoxypropyl}-1-azoniabicyciof2.2.2Joctane bromide, (3R)-1-phenethyl-3-
(OH-xanthene-8-carbonyloxy)-1-azoniabicycio[2.2.2]octane bromide and (3R}-3-



Typically the combination contains 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-
phenethyt-3-(9H-xanthene-9-carbonyloxy)-1- azoniabicyclo[2.2.2]octane is
meant to embrace the salts in dissociated, partiall dissociate% r
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~ hydrates and all'these forms are also within the scope of the present
INYRYEARon. Furthermore the different salts and solvates of the compound
may exist in amorphous form or in the form of different polymorphs within
the scope of the present invention. Also provided is a preduc IS
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“product is’for -10 simultaneous, separate or sequential use in the
azpsuabiene Biad-elpiansPramiitse which responds to M3 antagonism in a
human or animal patient. The present invention further provides the use of

(a) a corticosteraoid and (b) an aptagonist of M3.muscarini
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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
Forthe avojzycalehtiacht, (ineptmiculae depicted above and the term (3R)-1-

p %%é%ﬁ%%%é%@%@@%ﬂﬁyﬂﬁ? hogylibicyciof2.2.2Joctane is

-azoniab octane bromide), for the preparation o
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1406 FERAERERLA & agueous soiution. The different saits of the compound may

exist in the form of solvates, i.e. in the form of hydrates and all these forms are

also within the scope of the present invention. Furthermore the different salts
and solvates of the compound may exist in amorphous form or in the form of
different polymorphs within the scope of the present invention.

Also provided is a product comprising (&) 2 corticosteroid and (b) an antagonist
" of M3 rnuscarinic receptors of formula (1) and in particular an antagonist of M3
muscarinic receptors which is (SR)-'i-phenethyl-?:—(gH—xanthene-g-carbony!oxy}—
1-azoniabicyclo][2.2.2]Joctane in the form of a salt having an anion X, which is a
pharmaceutically acceptabie anion of a mono or polyvalent acid (in particular
(3R)—1-phenethyl-S-(QH-xanthene-g-carbonytoxy)-'i—azoniabicyclo[Z.Z.E}octane
bromide), as a combined preparation for simultaneous, separate or sequential

use in the treatment of a human or animal patient. Typically the product is for
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respiratory disease which responds to M3 antagonism in a human or
animal patient. Also provided is the use of (b) an antagonist of M3

muscarinic receptors of formula (I) and in particular an antagonist of M3
muscarinic receptors which is

(3R)-1-phenethyi-3-(9H-xanthene-9-carbonyloxy)-1-azoniabicyclo[2.2.2]oc
sitantanedus foepactte saseruangainanisine FeatmesopRaPRBER R ally
t ' W ok tiaPartiaiagl patient.
d%%l%ﬁ_%_ﬂgﬁﬁhe}% Rég@ﬂﬁ?ﬂt@@&h‘@ﬁ T patien

enethyl-3-
xanthene-9-carbonyloxy)-1-azoniabicyclo[2.2.2]octane bromide) for the

TRECPAIALoN R HBRdinANRE Roinl SiMME ARe M afeneattientiaeitEaie () an
sequential use in comhination with (a) ?Bcortliccr)ﬁztiermd for the tqeatment of

aatagepiFhRI AiTMESENIGIP TR 18T anthgBRIEhR AT S HaREh or
aREgEHiRIeNnt. iz praiddeddsidre usichfisaBR pdrpbestitoidIdptie

ti di t f [ tmen '
e I PR TR R a4 (R SEE R
HayisigrardtaneoL, aoncuiseat heepacsstoale qoestitie-awipimEganono of

with n antagonist of M rini C rs.of formula | I a
e R e e S e
(BRpigheiRRR]0taxennemiio) cliabbeymgppration of a medicament for
shifefBBIY Bk arnciage o e faun Rl fisAlkaau Bk afeanidh ofEhich
IS a pharmaceutically acceptable anion of a mono or poI%/vaIent aC|d_‘g|1n
reaRiciRY dise@ie)which responds to M3 antagonism in a human or animal

r:’Q{gg,rgte_rthyl-3-(9H-xanthene-9-carbony|oxy)-1-azoniabicyc|o[2.2.2]octane
bromide). The invention also provides the use of (b) an antagonist of M3
muscarinic receptors of formula (I) and in particular an antagonist of M3

LS CRANAGed 8E BNEQISAMTICh)ian antagonist of M3 muscarinic receplors of
3R)-1-phenethyl-3-(9H-xanthene-9-carb xy)-1- . . .
IR AR SIHEHA T ST R ALle SRepiar whish '
{SR)-phaionateyiticalyiacreptaticaadmofiaxypresopalyizariniadidigeiane

ticular . . L .
n harmaceutically acceptable
%aé.)?f?ﬁ%% %/?—%%W%%Qhaenr!\%? -égggignyl%gﬁ-1-azoniabicyc oEZ.Z.%]oc
tamien of a mono or polyvalent acid (in particular (3R)-1-phenethyl-3-(9H-
xanthene-8-carbonyloxy)-1-azoniabicyclof2.2.2joctane bromide) for the
preparation of a medicament, for simultaneous, concurrent, separate or
sequential use in combination with (a) a corticosteroid for the treatment of a

respiratory disease which responds to M3 antagonism in a human or animal
patient.

Also provided is the use of (a) a corficosteroid for the preparation of a
medicament for use in the treatment of a respiratory disease which responds o
M3 antagonism in a human or anima! patient by simultaneous, concurrent,
separate or sequential co-administration with (b) an antagonist of M3
muscarinic recepfors of formuta (1) and in particuiar 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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bromide), for the preparation of a medicament for use in the treatment of a
respiratory disease which responds to M3 antagonism in a human or
animal patient by simultaneous, concurrent, separate or sequential
co-administration with (a) a corticosteroid. The present invention further
provides a method of treating a human or animal patient suffering from or
(3BUrdeceptibRintg-3SspxarshasBRasioRdRnes hrvddiePitys altdgoiRisiane
bréﬁ\‘ﬁiic%‘).meth‘)d comprises simultaneously, concurrently, separately or
sequentially administering to said patient an effective amount of (b) an
antagonist of M3 muscarinic receptors of formula (1) and in particular an
TrHATREeRsH ol B raviecartnis (eseRtars anhiehdgdRi) dk-planedudriditoH-
xanthene-9-carbon ony)_-l-azqniabicycje%gz.z.z octane in the form of a salt
roFERIPE B SHTEH S ARG PR BB S A SR RISt

refRpRrOWieH g Racishenaaticu8H-xanthene-S-carbonyloxy)-1-

3R)-1-phenethyl-3-(9H-xapthene-9-carbanyloxy)- . s
2 Aot SO LT es A0 18 T B AR P 8
preard aesyictidy s disgrsbiésadtinnod savote argrohnriénbaciitis pariicular

mphys roni IV, [ '
e T S B o vene
brpoidehdey tokspeana(@OP D) sAmskicameshiopateil tﬁmrﬁﬁm%rs@‘ a
reBERAAIES s HRAHRRS PR RTRDRRYIBR SOBMLIRING 431 Aoy Bpasimralc

and (b)"an antagonist of M3 muscarinic recéptors of formula (I) and in
PaSiamicRYaF U Akt GORRITEIN SARFsEHR ATCSRGIBR gistration

wiBRYlaRienesBdraiioH- o ,
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

- Theohre s¥nitahaadiont facieelimpaitieylarmeathod of treating a human or animal
oA )RS DU B ) Rt B en it responds t
Mphantagoeisticallyicc ceptaltl coampiéses dlitudtanItesigyeatiouredstyprovides
sgpléi}a?ét‘}%r}%g&@ Eﬁil?yga@gr\%ri]s?éﬁggqgigéﬁj %%ent an effective amount of
(b} an antagonist of M3 muscarinic receptors of formula (1) and in particular an
antagonist of M3 muscarinic receptors which is (3R}-1-phenethyi-3-(8H-
xanthene-8-carbonyloxy)-1-azoniabicycio[2.2.2Joctane in the form of a salt
having an anion X, which is a pharmaceutically acceptable anion of a mono or
polyvalent acid (in particular (3R )-1-phenethyi-3-(9H-xanthene-8-carbonyloxy)-
1-azoniabicyclo]2.2.2Joctane bromide) and (a) a corticosteroid.

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

hyperreactivity or rhinitis, in particular asthma or chronic obstructive pulmonary
disease (COPD).

Preferably said patient is human.

Also provided is a pharmaceutical composition comprising {a) a corticosteroid;
and (b) an antagonist of M3 muscarinic receptors of formuia (I} and in particular
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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 harmaceutlcall acceptable anion of a mono or polyvalent acid (in
;ﬂfﬁgﬂa'rs t of M3 mugcannicprecep’tors which is (3R)- 1—ghe¥le’clﬂyt-3-fg?-!-(

xaﬁ%ﬁ@né-%%ﬂ@(dﬂw&@l‘ﬂ aa@ﬁmeﬁmmwmkwmﬂmw@[&a 2)oc
tane bromid etherW|t instructi ﬁr S|mul eous cor}current

naylg B0EI g Fﬁ%‘aisu% %8%% \%ﬁﬁeé’a? %@r?‘%o TAAI058P fe
potyeatemé Bl @n Imamamar @memmmnmgwgmommampunmaxya
ir. oM 0 rther provided
1- éggg;a%ﬁﬁgéi%t%?ng?gﬁn (b %j'r? gé%f’a éo%?ggoﬁ\%% \mﬁs{&lfn%c receptors of
phﬂfmﬁﬂaw):dhdancpatabmmﬂn@amagmm .of M3 muscarinic receptors
which is (3R)-1 -phenethyi-3-(9H-xanthene-9-carbonyloxy)-1-
azoniabicyclo[2.2.2]octane in the form of a salt having an anion X, which

The BVERtPMalSUREAIG eR:adiit h RAEH GATBPESHENG LA aRAPaRRERRIdM

mp&HHIR eceptors of formuta (1) and in particular an antagonist of M3
(3R)-1-phenethyl-3-(9H-xanthene-9-carbonyloxy)-1-azoniabicyclo[2.2.2)oc

m%&ﬁ@”%?ﬁﬁ?é?}%fﬁd"’ 5'@6&%6&%?@?8?%% TIRHBBNE LEARRRIRYY )
ném&gmno%quaaaﬂn@m |fh|§“ﬁ>z:}fﬁ@ﬂﬁ%%l@§é\ﬁﬁgmmmﬂ’brd %eﬂﬁ@;\/m@
respon ant Ism, Further proviaed | oauct
P AN ACREIEGE TTUom BB TR LA BRI e AU sLrer
3&}nhtphahetmmb@(mdtthmbpmgmmgkmgﬁ)mnenxahmpds@%icﬁ]actane
anoth ract e com elect d from PDE | n r
o R R R L AR G, o Seateor
- seoB8iinhged nnmummisrmtm(f)f\mmaémmdr@g@wm@ for thinitgeimsotof a
r | t
R i e s
which4genmds tadvE @ntseeMiAt of the present invention that the

combination, product, kit of parts or package comprise (b) an antagonist
of M3 muscarinic receptors of , .
Further provided is a package comprising (b) an antagonist of M3 muscarinic

receptors of formula {I) and in particular an antagonist of M3 muscarinic
receptors which is (3R)-1-phenethyi-3-(9H-xanthene-9-carbonyloxy)-1-

. azoniabicyclo[2.2.2Joctane in the form of a salt having an anion X, which is a
pharmaceutically acceptable anion of 2 mono or polyvalent acid (in particular
(3R)~1-phenethyi-3-(3H-xanthene--carbonyloxy)-1-azoniabicyclo[2.2.2joctane
bromide) and {a) a corticosteroid for the simultaneous, concurrent, separate or

sequential use in the treatment of a respiratory disease which responds to M3
antagonism.

Further provided is a combination, product, kit of parts or package as
hereinabove described 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 antagonists, (d) inhibitors of
egfr-kinase, () p38 kinase inhibitors and (f) NK1 receptor agonists for

simultaneous, separate or sequential use. Typically the additional active
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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)oc
tane, in the form of a salt having an anion X, which is a pharmaceutically

acceptable anion of a mono or polyvalent acid (in particular
com;pgumqgmﬁﬁgg@@qq@ﬂom the group consisting of (a) PDE IV inhibitors and

(byagrg@ﬂﬁs%carbonyloxy) 1-azoniabicyclo[2.2.2)octane bromide) and (a) a
corticosteroid as the sole active compounds. It is also an embodiment of
the present invention the use of b) an antagonist of M3 muscarinic

i i@g%pm@j@ﬁé@tmﬂtadlbmédm ipaetirmdartmt antagonishafion3prodechrifiof
tors which is -1- hen th r
O R S B FHURERTIR o7 L L RCaH R R ot
folwtutzh(l$ axq)maﬁamfzammﬂyama@mm MBomuscatnsheoepolpualdah is
. (3%3\&1) ﬁp' grhyl(-%:i(gﬁ{%% eén'éC %%? Ict)jrfy}/?oxyng gggﬁ%%%gc%o% Ogtg%}c
mt&]ee‘obmaﬁ@eﬁhmmpaamaﬂm%rw@IMI%am@yWﬂﬁ%%W%@?ﬁj
ar ¥ BEaRRERA"EE B8 ﬂ#éﬂ@use licamentfor Sy BRI OB R e REHRAIEED-

separate or seque in the treatment of a resplratory disease which

xareiponds iR drageniaRivGE ot RN RS BrrBIE AR Erred
cSAEisesisPidsie ke psediR hishaasphinations of the invention are

prednisolone, methyiprednisolone, dexamethasone, naflocort, deflazacort,
halopredone acetate, budesonide, beclomethasone dipropionate,

It kwﬂrﬁeﬁiémmmﬁmmgf@@emmzﬂmm|ose gidstanidetagonist of
fluocinonjde, cloc rtolo la dnl olone t
&Hﬁ?@fﬁé{géﬁﬁe%gﬁ? §?§Wﬁ% e@a%@ roc’%Lrj %oneaaﬁj% o?ﬁ{;%egf M3
mmmrmmmmmwmmwpﬁm&gi -BdRimeagops-S-carbonyloxy)-
meth red I t S rimexoplo
1 az%\nlsgo%/ argr%iyﬁaﬁ?e‘%s}glesomde Eea%%(ﬁ)%%{y% o%?o%@te flumggrssea
wammtmaiialebemeb}&r@m@méﬁlm@pﬁe@h@ﬁﬁ@ma@d (in particuiar

Sg%t pasAneDgw ale prapionals funralide; BrefisRiol2.2 2joctane

ethasone sodium phosphate, triamcinolone, betamethasone

brmidee ene, (0.4 berkiRaiess WitBeHimBYRISShE T FoRgRAHNG for the
pRYSHRSRINSPBERLSEIBIent for simultaneous, concurrent, separate or

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

antagonism in a human or animal patient.

The preferred corticosteroids to be used in the combinations of the invention are
prednisolone, methyiprednisolone, dexamethasone, nafiocort, deflazacort,
halopredone acetate, budesonide, beciomethasone dipropionate,
hydrocortisone, triamcinoione acetonide, fluocinolone acetonide, fluocinonide,
clocortolone pivalate, methylprednisolone aceponate, dexamethasone
palmitoate, tipredane, hydrocortisone aceponate, prednicarbate, alciometasone
dipropionate, halometasone, methylprednisolone suleptanate, mometasone
furoate, rimexolone, prednisoione farnesylate, ciclesonide, deprodone
propionate, fluticasone propionate, halobetasol propionate, loteprednol
etabonate, betamethasone butyrate propionate, flunisolide, prednisone,

dexamethasone sodium phosphate, triamcinoione, betamethasone 17-valerate,
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hydrocortisone sodium succinate, prednisolone sodium phosphate and
hydrocortisone probutate. Particularly preferred corticosteroids under the
present invention are: dexamethasone, budesonide, beclomethasone,
triamcinolone, dexamethasone, mometasone, ciclesonide, fluticasone,
flunisolide, dexamethasone sodium_ phosphate ang esters th{ereof as well

e A BRAN FEa S HaRR0 AR R Ay EPTISone dcotEie.

hydRoayrieelématbybsraeaprianteobretientiviBospratthinic acid
%S)-fluoromethyl ester. Still more preferred corticosteroids under the
hyrRCRINERRAIRIYIAE: budesonide, beclomethasone dipropionate,

mometasone furoate, ciclesonide, triamcinolone, triamcinolone acetonide,

triamcinolong hexaacetonjde and flugi ' tionally in the
PO T P LS T BTN RTRAE T N Aer o arE anl
demintiathaghecebfjdasdiptobetipthethpsenmideneicaiinssiapameidarsac,
mgadlien salts. BXSRIRofERIEEHE Rim e anldandealome basane

oﬁ?)roplonate, mometasone furoaté, ciclesonide and fluticasone

pmmetﬂamtmﬁd@@p@@fm&ibﬁc%tw@&@@%ﬁé%t invention are
uliRRSRRKI. A0 heslo R dipepipnatx ARrERierenceiithe-17p-

co e scope of the present invention includes a
carbieifuniceanisHiisivotanetikiestAtreof which may be formed from the

corticosteroids. Examples of possible salts or derivatives include: sodium
salts, sulphobenzoates, phosphates, isonicotinates

- ; , S, acetates, p qgign&_t‘%sé
Sk sefip s e S v Sy R R T
bSHIBREARAIBR RIRFRING BRtemdTorioseriaasitniditedoridmerizasenhee,

corticosteroids may also occur in the form of their hydrate ferred
trigmBBRIoRM PR PRI EERER Rﬁgﬁ‘%"g%‘:ﬁ%}‘ gti%)/’-r‘l&o Efaltcir? %rgigégonist of

pYSSRLES dHRiMERoen ks fohfo uhtiai()aedinigartimitaraniamagb il iof
M3 muscarinic receptors which is (3R)-1- Bk acologicatiy-
d%ﬁ%‘?@%&%’?ﬁ%ﬂﬁ&% %%E%%ﬁa ??y?:%%%%%én%,ﬁ the for?n of }a
coalpdipvirgraneaditornsalibicvisnanpbrarpratentd A1 AuegseMeanion of a
hoRSthasone dipropionate, mometasone furoate, ciclesonide and fluticasone
propionate. The most preferred corticosteroids of the present invention are

budesonide and beciomethasone dipropionate.

Any reference to corticosteroids within the scope of the present invention
includes a reference to salts or derivatives thereof which may be formed from
the corticosteroids. Examples of possible salts or derivatives include: sodium
salts, sulphobenzoates, phosphates, isonicotinates, acetates, propionates,
di.hydrogen phosphates, palmitates, pivaiates, famesyiates, aceponates,
suleptanates, prednicarbates, furoates or acetonides. in some cases the

corticosteroids may also occur in the form of their hydrates.

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]octans, in the form of a salt

having an anion X, which is a pharmaceutically acceptable anion of a mono or
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- 15 polyvalent acid (in particular
(3R)-1-phenethyl-3-(9H-xanthene-9-carbonyloxy)-
1-azoniabicyclo[2.2.2]octane bromide) with a corticosteroid selected from
budesonide, beclomethasone dipropionate mometasone furoate,

ciclesonide and fluticas uIarI pref red
PSR U B0 ST A M bt AREN o o SHERRARAr
9 &ﬁmc@m{czm&@mﬁmmmmm@haﬂdummmidrMGa@a@mst of

%@rﬁﬂg carlnl rcrgzgcﬁ %?s(%s W lCh |sI é13|ac§¢| ﬂ%%%%@%% ﬁ?llaathe lciesomde

octane In orm of a
arxaﬁuheamalpramona(e WhICh is a pharmaceutically acceptable anion of a
mono or polyvalent acid (in particular

(3R)-1-phenethyi-3-(9H-xanthene-9-carbonyloxy)- 1
-aaﬁmdsréyatqmeg;mwm il winTesentiRwRMR dsse RRRinAtion of

jﬁ &%@mﬁéﬁaﬁﬂf&%&e&%r@%mm%tﬁéﬁ@%fam&@;ar an
CIC esOnide and fluticasone prﬁ%ﬁ)nate Another embodiment Oz,éf'ﬁ
apleaenisiiidMadRUS R WmRRRIGIS VRIS @ftaddisnetttstirom the

xﬂxﬁ%@%)l-%@iﬂ( ¥h fo?(@)! -@z@ﬁ!@@éyc?a?qum]@?@ne in the formbof a Za!t
ylacetoxy)-1 enoxy 1-azoni clo[2 octane mide
Wf%ﬁ@ﬁ@tﬁ{}w@n eﬁﬁ?M .%ﬂ?o%“ 1 6ot or
tﬁ?@@tﬁ[@o?d%@%@ﬁ&:dﬁ&@(@@)ﬂqﬂ(énethyi -3~ (9H~xan‘thene—9»carbanyioxy)~
3 ntyl-2-hyd - -thlen- -yl

??é‘)fmab %Bigé\%g‘%%ﬁféﬁ{%@%g%c Whe rr%’r\éi %?évﬁﬁ(r%g%é%?cgg@rmd
bselesteitiobe tiudetbattashifopietasomotipteptondisoatentitesamide

afigfdrj t{aﬁagl(g%% ﬁ%g%'%} qutlcasone propionate. According to one
Cmbodiment o invention the antagonist of M3 muscarinic receptors is

a compound of formula (1) and in particular (3R)-1-phenethyl-3-(9H-
H@Ef%&&mgﬂvmkaéeﬂﬁhmﬂ%g alesiapratibinst farmuef a

salt having an anion X, which is a pharmaceutically acceptable an QR
aﬂtﬁg@@ﬁtmmﬁ% @rgwg&gggastmg of 3(R)~(2-hydroxy-2,2-dithie

Vi3Bard=p %@Q%ﬂaﬂe?n& Qrbrerineng-8rrasaritgx)-Zjoctane bromide, (3R)-1-
l-azonia lo[2.2 2]octane bromldwf ? d the c rtico %ojcéjs Sane
M&ﬂ@Fﬂ@ﬁ’a YR ARVE RIS “&%SH{@ Gisrosianate.
bromide, and (3R)-3-[(23)-2-Cyciopentyi-2-hydroxy-2-thien-2-ytacetoxy}-1-(2-
phenoxyethyl}-1-azoniabicyclo]2.2.2Joctane bromide with a corticosteroid
selected from budesonide, beclomethasone dipropionate, mometasone furcate,

ciclesonide and fluticasone propionate.

According to one embodiment of the invention the antagonist of M3 muscarinic
receptors is & compound of formula {1} and in particular (3R})-1-phenethyi-3-(9H-
xanthene-9-carbonyloxy)-1-azoniabicycio{2.2.2]Joctane, 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-phenethyi-3-(8H-xanthene-9-carbonyioxy)-
1-azoniabicyclof2.2.2Joctane bromide) and the corticosteroid is a

beclomethasone derivative, in particular beciomethasone dipropionate.

According to another embodiment of the invention the antagonist of M3

muscarinic receptors is a compound of formuia (1) and in particular (3R)-1-
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According to another embodiment of the invention the antagonist of M3
muscarinic receptors is a compound of formula (I) and in particular (3R)-1
-16 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 olglvalent acid (tin

phepgtiediar@1manthsnamarTbanglsartrgasigbicyclof2 2. 2]octane, in the
forfAER A WiRMIvinazan aRisy Mold R IRciane: hrespislaland dbesprtito sieorid
is budesonide. The combinations of the i veni_l}?Fn Cﬁn %%ﬁ?a%é&om r%)se
of & A0 Rb RO RIRTE A P BRI ARR P a to PR SR
catberiyRatmankeiniespiyolsly dnetders Sughids)RRE Ao bitiorsi¢said is
buagonists or glucocorticoids, leukotriene D4 inhibitors, inhibitors of

BoRIASse, p38 kinase inhibitors and/or NK1-receptor antagonists.
Examples of suitable PDE4 inhibitors that can be combined with

M3-antagqnists _and corticosteroi f ii rolipr
TS SRR e e SEEa e g Bnore
adljfitroehéutide siiisitasesofiictilase, lofiownlastbe useful in the treatment of

“19-(3.4-Di hi ~Aowridi ] . " ‘

re%gé%(%ébgc%%enty o%#-méﬁ%ﬁ%%%{égﬁ%%%&ﬁgﬁ%lﬁhyl p r?ﬁ)g,{)ld&

lenkgBisnRAidRdtggrid Rty Pl 2gfidiopenzl 85}%?%5&}‘%

nicHpdolsty il axgaeatamide, |
9-(2-Fluorobenzyl)-N6-methyl-2-(trifluoromethyl)adenine, N-(3,5-
Dichloro-4-pyridinyl)-8-methoxyquinoline-5-carboxamide,

et iMetdifieane-LDE4 inhibitors that can be combined with M3-antagonists

o TN 2 4.0, el dropyTOIors & AT lerR a SRS sl
piddihilEys loreoptiony ddotaethiogbetmdhibriathyidmiae)-8sflumilast,
L e e e U
(+3-4eprtiBrigtiopgriyiyané-mdhaypimogyhptiamyetyllpyriding, N-(3,5-
Dy e S o126
oxerreReYdR. LA USRI M- MBI S5 ikveranectibmipdemias, N-(3.5
DRAIGIELIRFHBinyI)-8-methoxyquinoline-5-carboxamide, N-[8-Methyl-4-oxo-1-
phenyl-3,4,6,7-tetrahydropyrrolo[3,2, 1-jk][1 Albenzodiazepin-3(R}-vijpyriding-4-
carboxamide, 3-[3-(Cyclopentyloxy)-4-methoxybenzyl}-6-(ethyiamino)-8-
isopropyl-3H-purine hydrochioride, 4-[6,7-Diethoxy-2,3-
bis{hydroxymethyl)naphthalen-1-yi}-1-(2-methoxyethyl)pyridin-2(1H)-one, 2-
carbomethoxy-4-cyano-4-{3-cyclopropylmethoxy-4-
difluroromethoxyphenyl)cyclohexani-one, cis [4-cyano-4-(3-
cyclopropyimethoxy-4-difluoromethoxyphenyl)cyclohexan-1-ol, ONO-6126 (Eur
Respir J 2003, 22(Suppl. 45): Abst 2557) and the compounds claimed in the
PCT patent applications number WO03/097613 and PCT/EP(03/14722 and in
the Spanish patent application number P200302613.

itors and/or

Examples of suitable p2-agonists that can be combined with M3-antagonists
and corticosteroids are: arformoterol, bambuterol, bifolterol, broxaterol,

carbuterol, clenbuterol, dopexamine, fenoterol, formoterol, hexoprenaline,
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PCT patent applications number W003/097613 and PCT/EP03/14722 and
in the Spanish patent application number P200302613. Examples of
suitable 02-agonists that can be combined with M3-antagonists and
corticosteroids are: arformoterol, bambuterol, bitolterol, broxaterol,

carbuterol, clenbuterol, dopexamine, fenoterol, formoterol, hﬁé%ﬁrenahne

ibuterolbisesthiarneisaRAR) FBErdAERRO OBl STRRHE Fhd
mdBEIASEIS), H%%ﬁmet@n&@bf@ﬂ@mgodﬂbgm@mepwmﬁmbmgmtemt

procaterol, reproterol, ritodrine, rimoterol, saljuta salmef
e R e AR DR PR B LT B AR DR
suliRBHE G KNEOTRIMIBE K-IGaRe | GEBK 688007, GSK-62976i4 GSK-

GSK-159802, R
TR S AP T Lo A R Gy e 2
hﬂwwmwmmmmmdmrmmmm NOAB-149 and
6 dieth -
L L e e i
(Sﬁhiyé]myilrnMBtﬁyﬂeﬁth} ﬁ)mc}m@[ﬂhg -hydroxy-1 H-qumohn -one,
hy]dr(az M %ﬁ%?g@gl92%{9%@%918%#09@%%9%@%mmo}ethy! 2(3H)-
beezmmﬁéﬂl@a@b%ﬁ%;ﬁammﬁymﬁmmquw {abpnzimidazolyl)-2-
mQﬁ{‘y{é@JﬁWQM)ug SRS 2t bty J@ﬁﬁ‘é@ﬁ&%@iﬂyiév{ﬁhb'ﬁmwwﬁxyamw-
H-1,4- benzoxazm 8-yl]-2- {3 4-N N dlmeth BW&R{ e@éx%
4’:{&)5?%6%}1’8"”16‘&13/ 2-buty ammo}eth q{ droxy-
AR-§2Hmarpepiy-8- 99}@%1(14!\»bermmamasnwbaﬁam;-z-memyi-:z-
pr@%%%%%&p@ g]fé%qzhg) QXya@&%]%ftiqa’Pg-’benzoxazm §-yl}-2-{3-(4~
mbtﬂd&@ﬁﬁéwm -Bryih B tronyiartytexpiienyil) 2iatethyy2rpripyiaxanclet
no
e e el e o e )
[mﬂﬁymb@-w}@ #&éth%aanaqnam%wir?aﬁ@ ~{ -methoyypheny!)-

Y thanol, 5-hydroxy-8-(1-hydroxy-2-
R e R

isDRrbRyHHmRS RS- ‘trﬁh@@f&ﬁﬁﬁmp}r&ﬁ%’@%rﬂﬁ frsmnpic) e R
trﬂﬁplﬁljor(fb ? OXXGR 93¥Wﬁamtno)9thano! and 1-(4- ethoxycarbonyiamano-
[¥

3-cyano-5

orophenyl)-2-(tert-butyla eth noI aIIy Q
3&%%5r§lé@?ﬁafé%“¥tﬁ rl mm&w%@ s QA %ngﬁnﬁuﬁhe“

r&@?ﬁ%@@%@@mw@rm@wmmwmmmmmtmw@quaaﬁ.and
G?J%grs'{aily their pharmacologically-compatible acid addition salts.

Examples of suitable L.TD4 antagonists that can be combined with M3
antagonists and corticosteroids are tomelukast, Ibudilast, pobilukast, praniukast
hydrate, zafiriukast, ritolukast, verlukast, sulukast, cinalukast, iralukast sodium,
montelukast sodium, 4-{4-[3-(4-Acetyl-3-hydroxy-2-

propyiphenoxy propylsulfonyl]phenyll-4-oxobutyric acid, [[5-[[3-(4-Acetyl-3~
hydroxy-2-propylphenoxyjpropylithio-1 3 4-thiadiazol-2-yllthioJacetic acid, 8-[(4-
Acetyl-3-hydroxy-2-n-propylphenoxy)methyl}-3-( 1H-tetrazol-5-yh)-4H-pyrido{1,2-
ajpyrimidin-4-one, 5-[3-{2-(?-Chioroquinoi’sn~2-yi}v‘snyl]phenyl}~8-(N,N~
dimethylcarbamovyl)-4,6-dithiaoctanoic acid sodium salt; 3-[1-3-12-(7-
Chioroquinolin-2-ylvinyllphenyl]-1-{3-(dimethylamino}-3-
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Examples of suitable LTD4 antagonists that can be combined with M3
antagonists and corticosteroids are tomelukast, Ibudilast, pobilukast,
pranlukast hydrate, zafirlukast, ritolukast, verlukast, sulukast, cinalukast,
iraiukast sodium, montelukast sodium, 4-[4-[3-(4-Acetyl-3-hydroxy-2

propylphenoxy)propylsulfonyl}phenyl] -4-oxobutyric-acid,
oxXpepeyauleeyirsethylsulfanylipropionic acid sodium salt, 6- {(2-

CWQF@%@W@W'B@M@Q@@Q@] 1,8,3-thinditolsayiintelaretcianid,

Ofﬁéé&ﬁﬁﬁwﬁx{ﬁi%ﬁﬁ%%ﬁwﬁ&w%ﬁfﬂiﬂyﬁfﬂy HEHURSRBYAY 243 pyrid
@Mﬂﬂt@%&@ﬂ@, (R)-3-Methoxy-4-[1-methyl-5-[N-(2-methyl-4 4,4~

mﬁ#aény%ﬁp% L T P,

(WQE@MMMW@ PNmyiiptsiytichyisudimebpiaannoyiBehgyl]-1-methyl-N-

R e A "g'?-@ﬁ?f%@c@nﬁ%ﬁf pyrimidin-o(1

Cbmmcyehenytthao) -7-[4-(4-phenoxybutoxy)phenyl}-5(Z)-heptencic acid and the

oSHBAREY LR 08 Puliery Z:BrouBnROMBLP IREspEMcProse

utyric aci
(R) -3-Methoxy-4-[1-methyl-5-[N-(2-methyl-4,4,4- trifluorobutyl )carbamoyl]

Ekﬂﬂ‘fgre%Bdﬁé%ﬁt%lé\lrﬁ%ﬂﬁs@ﬂf%ﬁwﬁaéWO%Wbmed with M3
-3-[2-Methoxy-4-[N-(2-methylphenylsulfonyl

a%ggam@%ﬁggp}:qsf:ﬁm Rfe paliférmin, catuximab, gefitinib, repifermin,
eﬁ?ﬁﬂgﬂi%‘}ﬂé@@ﬁﬁg@@tf&ﬁ?ﬁwiﬁ@ﬁﬂ?cﬁdwbﬁ&%mmt(rhbﬂﬁd(ﬁ&- [4-(3- y
arboxyphenylthio enox en 0ic aci
SRR it e B e et e e i
2 EG-HiEEEA2S81. Examples of suitable inhibitors of egfr-kinase that can
be combined with M3 antagonists and corticosteroids are palifermin,

cetuximab, gefitinib, repifermin, erlotinib hydrochloride, canertinib
Edinydiesoisidztieppdikinand NHbitrs that can be combined with M3

art gé Rided49 %!@? éﬁ%&r?a@% ,%{ég 81"\%&”18 f?fféué’&‘?é%a%y WéeAthapimod, 5-

amlno xamp es of suitable p38 kinase

%@nam@@m@aﬁ)ﬁe adn@nm@rwmwﬁm&ﬁbﬁﬁ@%@@@&%&@i%ﬁ@m

6AREMOISINAIOIR S ﬁyiﬁiﬁu QraRsmosicRe (56 -@ishiarreneciin
nyl)-2-(2,4-d ifl uorophe Isu Ifa B%I) -6 H-pyri mid o[3,4-b]pyrid azin-

Péi@rﬁ%awm%%ﬂ% ma& ARSIk 20N -6 Ge6978e B RN
2003, 108(17, Suppl. 4): Abst 882.

Examples of suitabie NK1-receptor antagonists that can be combined with M3
antagonists and corticosteroids are nolpitantium besilate, dapitant, lanepitant,
vofopitant hydrochloride, aprepitant, ezlopitant, N-[3-(2-Pentyiphenyl)propionyl}-
threonyi-N-methyi-2,3-dehydrotyrosyi-leucyl-D-phenyialanyi-alio-threonyl-
asparaginyi-serine C-1.7-0-3.1 lactone, 1-Methylindol-3-ylcarbonyl-{4(R)-
hydroxy}-L-prolvi-[3-(2-naphthyl)]-L-alanine N-benzyl-N-methylamide, (+)-
(25,38)-3-[2-Methoxy-5-(trifluoromethoxy)benzylamino]-2-phenyipiperidine,
(2R,48)-N-[1-[3,5-Bis(triflucromethyl)benzoyl}-2-(4-chlorobenzyl)piperidin-4-
yllquinoline-4-carboxamide, 3-[2(R}{1(R)-[3,5-
Bis(trifluoromethyl)phenyljethoxy}-3(S)-(4-fluorophenyl)morpholin-4-yimethyl}-5-
oxo-4,5-dihydro-1H-1,2,4-triazole~1-phosphinic acid bis(N-methyl-D-glucamine)

-19-



Pharmacol Ther 2004, 75(2): Abst P11-7 and VX-702 described in
Circulation 2003, 108(17, Suppl. 4): Abst 882. Examples of suitable NK1
-receptor antagonists that can be combined with M3 antagonists and
corticosteroids are nolpitantium besilate, dapitant, lanepitant, vofopitant
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pipeifie) NdLdds BisdtiiHprnumesivbenzsviid cdecoobanssdipiperidin-
4- yllquinoline-4-carboxamide, 3-[2(R %%6‘@)-[3’5 B is(trifluoromethyl
Eum%%%%é@ﬂ%@@ﬁ%ﬁéﬁé&?@ﬁﬁ% rpholin-4-ylmethyl]-5-
0x0-4,5-dihydro-1 H-1,2,4-triazole-1-phosphinic acid
bis(N-methyl-D-glucamine), -19 salt; . .
L A i e AR U S
wHichierehebiayiipietty Bradhslitistic b sinaitansbizsdapiazphltgtibbosphicenial
an?a? I%;J[%(%eﬁ é%}n‘fﬁ‘%‘%ﬁnﬁgﬁ y?)BEgrhsJ%}% é%i%i)cggéércids. Thus, the present
apiBidafidnimetomydraezayithodsholitre et o Spessisiswroph i WeH -£s
3H)-4"- piperidi -0Xi oK CS-003
e e Y I B e e
medieiitenidns ettieativentiohthnae sHSeEe i the treatment of any

disorder which is susceptible to amelioration by simultaneous,
concomitant or sequential antagonism of M3 muscarinic receﬁ%tors and.

Predeiiass BxRIST IR S Uit fiFREdsr D AiaERiasRlGiPASSse RS ERTBI

thieREeiehiieshslingragss s webaseth use ofthe nefivhineferisfof

the invention in the manufacture of a medicament for the t&enatment of
AR RSNTR <2 BE T ER AR B S EH RV S ST LA

OmRsRisaterrdisenses, Dikesein(T@ATE of bronchodilating agents is
expected to have a beneficial effect, for example asthma, acute or
chronic bronchitis, emphysema, or Chronic

The active compounds in the combination, i.e. the M3 antagonist of the

invention, the corticosteroid and any other optional active compounds may be
administered together in the same pharmaceutical composition or in differant
compositions intended for separate, simultaneous, concomitant or sequential
administration by the same or a different route.

in one embodiment the present invention provides a kit of parts comprising an
antagonist of M3 muscarinic receptors of formula {1} together with instructions
for simultaneous, concurrent, separate or sequential use in combination with &

corticosteroid for the treatment of a respiratory disease which responds to M3
antagonism.

in a preferred embodiment the present invention provides a kit of parts
comprising an antagonist of M3 muscarinic receptors which is (3R)-1-phenethyi-

3-(9H-xanthens-9-carbonyloxy}-1-azoniabicyclo[2.2.2Joctane, in the form of 2
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Obstructive Pulmonary Disease (COPD). The active compounds in the
combination, i.e. the M3 antagonist of the invention, the corticosteroid
and any other optional active compounds may be administered together
in the same pharmaceutical composition or in different compositions
intended for separate, simultaneous, concomitant or sequentia

_ |
salidrarinstatisRiey havsighdssr RIAMBASIUESRE ACeRRIRAIGAMRC RRoNe

or Praseakinvanom pevikes-a et of prdssenBidng amisataganist of M3

ST SRR ATYA DSOS RIS Bl o

R dOMmbihaton wi
foesienifiansteroiddpcine ttcstpanitofo sespisatinly dis¢asomiinciicmspinds

to M3, antagonism. In.a preferred embodiment the pr. [ '
CoL BRI R O BAEE S o A TEE o M Seae b M3
amacmpiens. which is (3R)-1-phenethyl-
3-(9H-xanthene-9-carbonyloxy)-1-azoniabicyclo[2.2.2]octane, in the form

of a -20 salt having an anion X, which is a pharmaceutically acceptable
Inamictherf armbodinentsbly vagsenadny ¢ifiparitaNiges a package compnsing an

arlBREAR e et S X P0MASRSDnf formuia (1) and a corticosteroid for the
ca

onyloxy)-1-azoniabicyclo[2.2.2]octane bromide) together with

sifAYliRReeMS TBPEHTERASERASISICERBIRNEBDAPSE SrRUSAIRRAF 658 in

reSPIRREIBINGNED R kP HeastRrRIdday therassment of a respiratory
disease which responds to M3 antagonism. In another embodiment the
present invention provides a package comprising an antagonist of M3

Innaustasineriesspions wiforandat (hantdiarcosticisterdis fackiage comprising
simultaneous, concurrent, separate or sequential \ise in | of a
AR o U aH b Sats A e Sobeger dh
asmbpodsnenitit enpsesentimeeatitmremiistssoPR pAgkageetmpriSing an
antagonist 3rin) rs9" ) Anfldnaattigulacan
R R e B AP R e S o
haeinhenesiaarhonyicxiy-2 rromasieyirs asistiahie aMipe $omiTsry oF
ptcsf&‘)\tralent acid {in particular (3R)-1-phenethyl-3-(9H-xanthens-9-carbonyloxy)-
1-azoniabicyclo[2.2.2loctane bromide) and a corticosteroid for the
simultaneous, concurrent, separate or sequential use in the treatment of a

respiratory disease which responds to M3 antagonism.

In a preferred embodiment of the invention the active compounds in the
combination are administered by inhalation through a common delivery device,
wherein they can be formulated in the same or in different pharmacsutical
compositions.

In the most preferred embodiment the M3 antagonist of the invention and the
corticosteroid are both present in the same pharmaceutical composition and are
administered by inhalation through a common delivery device,

in one aspect the invention provides a combination as herein defined
characterised in that the active ingredients (a) and (b) form part of & single
pharmaceutical composition.
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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-carbonyfoxy)-
1-azoniabicyclo[2.2.2]octane bromide) and a corticosteroid for the
simultaneous, concurrent, separate or sequential use in the treatment of a
respiratory disease which responds to M3 antagonism. In a preferred

In SHURRY RS AhHRAATYANERM b @SS e ResRROUDHhH frut aivivttion
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invention and the_ corticosteroid are both pr | 2 or se.
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common delivery device. In one aspect the invention provides a

comman delivery device. | tthe i desa
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inveTditver themertitostenvit DA proveesrPpecEs SRV eneopIRRRER faY £
afrﬁ?f@&%‘?{%?%@ﬁ%@%ﬂé,'Eferﬁé?\&‘iﬁ@r@ﬁ wharagiesisechindhaider to

antagonis uscarinic receg[ors, a corticosteroid and optignall |

beotrrateddgigvesalindas BakRs<aR Fﬁi@@%‘ﬁ&%#&é&&@&&ﬁ?ﬁ?@gﬁ%%ﬁé ease

orERAVR RS, $§st~5t%%@9ﬂ%§f;ﬁ@ﬁ‘ﬂ?@ﬁﬁﬁ§, ipiaeeambiotiopicaty tes ktdams,
e

antagonist of the invention, the corticosteroid and any. other optignal
OlRTIRE BRI MRS HEY A GRASIERR BYFAry AR e AenEading
in@adberiatie:phikedisoesienbedreteceng. inhalytias (@praphy taovets.
capsules, lgzenges, cggt olled-release preparations, fast-dissolving
8&@%&@#&5’ #¥Hge& etc); topically (as creams, ointments, lotions,
nasal sprays or aerosols, etc); by injection (subcutaneous, intradermic,
[ntramuscular, .intraven c.). or hy inhalation ROWdehitdosage
T B A e B T Bt e oS dosag

faronuedio oesetcaliamhitf dogagethods well known in the art of

pharmacy. All methods include the step of bringing the active ingredient(s) into
association with the carrier. In general the formulations are prepared by
uniformly and intimately bringing into association the active ingredient with fiquid
carriers or finely divided solid carriers or both and then, if necessary, shaping
the product into the desired formulation.

Formuiations of tﬁe present invention suitable for oral administration may be
presented as discrete units such as capsules, cachets or tablets each
containing a predetermined amount of the active ingredient; as a powder or
granules; as a solution or a suspension in an aqueous liguid or a non-aqueous
liquid; or as an oii- in-water liguid emulsion or a water-in-oil fiquid emulsion. The

active ingredient may also be presented as a bolus, electuary or pasie.

A syrup formulation will generally consist of a suspension or solution of the
compound or salt in a liquid carrier for example, ethanoi, naturai, synthetic or
semisynthetic oils such as peanut oil and olive oll, glycerine or water with

flavouring, sweetener and/or colouring agent.
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form and may be prepared by any of the methods well known in the art of
pharmacy. All methods include the step of bringing the active ingredient(s)
into association with the carrier. In general the formulations are prepared
by uniformly and intimately bringing into association the active ingredient
with liquid carriers or finely divided solid carriers or both and then, if
necessary, shaping the product into the desired formulation. Formulations

wr@%ﬁ@f@o’iﬁﬁbm@m%m %HE&B}EFfo @&aﬁ@ﬂﬂﬁsstﬁﬁmavamhel preBented
as discrete units such as capsules, cachets or tablets
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liquid; or as an oil- in-water liquid emulsion or, r-in-oil liquid
ac@nﬁi&&ﬁ‘%’ﬁﬂ%ﬁhﬁ%&hﬁ’ rlﬁ%oé 50 C%Sp?r%ﬁ%r%ed as a bolus,
electuary or paste. A syrup formulation will generally consist of a

yor paste. A syn erally consistof
A B T B e e

acodsiyileedieiycGompmsratianiets MR AMISBRGSIENSORRIfTSNG N
a %ﬁl%%(é”%&%ﬁg% 222 Yhessihe gemnasitirssisinihg form alichablehaumer

armaceu carrier routinely used for preparing solid forEuIa ions n;gy

origsansdes RIDAYY OTSRRNERPIRISTHAHRISEBHI SIS LU fal X
sUMBODSSHYY SieRiBIe s iaptitsanidulaiel Briplisenazbeiamatarbhespuiding

lactose and sucrose. A tablet may be made by compression or,m ing,
I GHeHRIG TRFITE &/ RH SCLBB R ROTETS ol P B

cORMHDEIRBRASRSBY RaMBresRifdiiuid diutatilendastinaatie disiend
ingredjent in a free-flowing f h )
e e Lo D 8 U o Ol ORYora

ng, surface active or
sdlispassing/agentsdifbalidedstabl etsaalytiedh asleanerabinaiagive paredient
suitable machine a mixture of the powdered blend comprising the active
th&g?rlnrb'ounds moistened with an inert liquid diluent and optionally dried and

sieved. The tablets may optionally be coated or scored and may be
V\F%%uéﬁéegomposition is in the form of a capsule, any routine encapsulation is

suitable, for example using the aforementioned carriers in a hard gelatine
capsule. Where the compaosition is in the form of a soft gelatine capsule any
pharmaceuiical carrier routinely used for preparing dispersions or suspensions
may be considered, for example aqueous gums, celiuloses, silicates or olis, and

are incorporated in a soft gelatine capsule.

Dry powder compositions for topical delivery to the lung by inhalation may, for
example, be presented in different primary packaging systems (such as
capsules and cartridges of for exampie gelatine or hlisters of for example

laminated aluminium foil), for use in an inhaler or insuffiator.

Packaging of the formulation may be suitable for unit dose or multi-dose
delivery. in the case of multi- dose delivery, the formulation can be pre-metered
or metered in use. Dry powder inhalers are thus classified into three groups: (a)
single dose, (b) multiple unit dose and (c) multi dose devices.
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S0 as to provide modified (i.e. slow or controlled) release of the active
ingredient therein. Where the composition is in the form of a capsule, any
routine encapsulation is suitable, for example using the aforementioned
carriers in a hard gelatine capsule. Where the composition is in the form
of a soft gelatine capsule any pharmaceutical carrier routinely used for
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atine capsule. Dry powder compositions for topical delivery to the “Jyng
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cHackaging systeMssH b 63 Capauiesiaad saltidassefiferinyrmpler.

gelatine or blisters of for example laminated aluminium foil), for.use jn an
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dose or multi-dose delivery. In the case of multi- dose delivery, the
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powder mix for inhalation of the compounds o inven
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IExmiplenysaiF sirsaTy o goss thiruars BEtharMEReOaRfE EIEREDEOT 10
QJ?&GH% gig%?gg&ydépﬁéﬂ?%%gﬂéﬁﬁqmﬂ%ﬁ'kﬁ@ﬁ%@ﬁ@aﬂ%@%?rﬂeans of
mostly”har I le

elatine capsules. A capsule has to be taken from a se ara%e
SOt Beam)rinarrRduing mﬁéﬁéannﬁt&rrm%@é&aséP@aea?RH@%r?ﬁ%‘.er\pT@&, 0
HBeLABSHIERRS {RDRRARERAIAT RRISIIAIGd AR RmGLE tiEngHRdes in
order to allow part of the inspiratory air stream tmgés through tat%

RSEIRVOP pRBENS ARSI RIBAYOR (7R e WIS EB SHEIAIRG e
GAPBHgihealgh dhese aatorationsdyenestintf. Other drawbacks rejated 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 or
perforation after the capsules have been exposed previously to extreme relative
humidity, which causes fragmentation or indenture, and (¢) pessible inhalation
of capsule fragments. Moreover, for a number of capsule inhalers, incomplete

expulsion has been reporied (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 takes
place, as described in WO 92/03175. Other capsule inhalers have revoiving
magazines with capsuie chambers that can be brought in fine with the air
conduit for dose discharge (e. g. WO81/02558 and GB 2242134). They
comprise the type of muitipie unit dose inhalers together with biister inhalers,

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 than

capsule inhalers. Access to the powder is obtained by perforating the cover as
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centrifugal force during inhalation. After inhalation, the emptied capsule
has to. be removed from the inhaler again. Mostly, disassembling of the
inhaler is necessary for inserting and removing the capsule, which is an
operation that can be difficult and burdensome for some patients. Other
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relatively large container and a dose m%asu i princiggegggqtt has to b
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visiofatesk inslideralyfrom thethinkobmdsreby crdumbetrior an air conduit .
g. EP 0505321, WO 82/04068 and WO 92/04828.

Reproducible dose measuring is one of the major concerns for multi dose
inhaler devices.

The powder formuiation has to exhibit good and stable flow properties, because

filiing of the dose measuring cups or cavities is mostly under the influence of the
force of gravity.

For reioaded single dose and multiple unit dose inhalers, the dose measuring
accuracy and reproducibility can be guaranteed by the manufacturer. Muiti dose
inhalers on the other hand, can contain a much higher number of doses,

whereas the number of handlings to prime a dose is generally iower.

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
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displacement. Various dose measuring principles exist, including rotatable
membranes (e. g. EP0069715) or disks (e. g. GB 2041763; EP 0424790;
DE 4239402 and EP 0674533), rotatable cylinders (e. g. EP 0166294; GB
2165159 and WO 92/09322) and rotatable frustums (e. g. WO 92/00771),
all having cavities which have to be filled with powder from the container.

systamsr oh ot eosedebrietsrafe bR iigtartiey (s inerirainsy SoiRa™
the WEWAEOPZ83) LR eHinRgHRl RGARIN R0 eal PNita B g ERbtidkation

_~ recess to displace a certain volume of powder from the container to a
is ofimieed BHERLEPENAS%Ir conduit e. g. EP 0505321, WO 92/04068 and
WO 92/04928. Reproducible dose measuring is one of the major concerns

for multi dose inhaler devices. The powder formulation has to exhibit
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agitated b\éé is inspiratory air stream, the powder mass is.siigFép
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However in practice, they are not always part of the inhaler design.

stigdehuse of the high number of doses in multi- dose devices, powder
adhesion onto the inner walls of the air conduits and the de-

A LA DRO I N Mot T e L ARl eRDRD T aeee
invention can be administered in aerosols which operate via propellant gases or
by means of so-called atomisers, via which solutions of pharmacologically-
active substances can be sprayed under high pressure so that a mist of
inhalable particies results. The advantage of these atomisers is that the use of

propeliant gases can be completely dispensed with.

Such atomisers are described, for example, in PCT Patent Application No. WO
91/14468 and Intemational Patent Application No. WO 97/12687, reference
here being made to the contents thereo.

Spray compositions for topical delivery 1o the lung by inhalation may for
exanﬁpie be formulated as aqueous solutions or suspensions or as aerosols
delivered from pressurised packs, such as a metered dose inhaier, with the use
of a suitable liquefied propellant. Aerosol compositions suitable for inhalation
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 chiorofluorocarbon or mixtures thereof, particutarly

hydrofiuoroalkanes, . g. dichlorodiflucromethane, trichloroflucromethane,
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doses in the device. Some multi dose inhalers have disposable drug
containers that can be replaced after the prescribed number of doses has
been taken (e. g. WO 97/000703). For such semi-permanent multi dose
inhalers with disposable drug containers, the requirements to prevent
drug accumulation are even stricter. Apart from applications through dry
dichtnatetrmfiatmesthercompuatinlhysiof iHe 2ietafluareaiaesadministered if-

heggj@@e@gusx}ggbw%?@@ts Vidpranplantoesss o Ay soscrlsR

ich solutions of pharmacologically- active substances
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gases can be completely dispensed with. Such atomisers are described,
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packs, such as a metered dose inhaler, with the use of a suitable

liquefied propellant. Aerosol compositions suitable for inhalation can be
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optionally contain additional formulation excipients well known, in the art
te8h g
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Achieving a high dose reproducibility with micronised powders is difficult
because of their poor flowability and extreme agglomeration tendency. To
improve the efficiency of dry powder compositions, the particies should be large
while in the inhaler, but small when discharged into the respiratory tract. Thus,
an excipient such as lactose, manitol or glucose is generally employed. The
particie size of the excipient will usually be much greater than the inhaled
medicament within the present invention. When the excipient is lactose it will

typically be present as milled lactose, preferabtly crystalline alpha lactose
monohydrate.

Pressurized aerosol compositions will generally be filled into canisters fitted with
a valve, especially a metering valve. Canisters may optionally be coated with a
plastics material e. g. a fluorocarbon polymer as described in W096/32150.
Canisters will be fitted into an actuator adapted for buccal delivery.
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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 is usually 1-10, preferably 2-5. Particles having a size above 20
Typire! germpresiiiaos fargesehasliverintiede Hpsthasnivnethrigse for

inhé%?é@{ %ﬂﬁmmﬁﬂ%&é%ﬁ%@e@@mﬁ% BhINBAGMS NRRdietast 2

produced may be size reduced by conventional means eq by
soliiieropisarmrorian pe Attnal Halicke eNGiyaavatse %&fe%‘)fraction may
comBiReRGHURF %th&rﬁi%ﬁ%&@éﬁ@iﬁ?&?ﬁ@ shichiawnaRrefarabividiaiarsticles
will be crystalline. Achieving a high dose reproducibility with micronised
MuSORARGETTS @ERIIR: IRtchsBRRiNae &&%ﬂ%@%iﬁﬁﬁagﬁy&ﬁg ing agents
whglemesatimipndensy by aakappaiadhe efficiency of dry powder
compositions, the particles should be large while in the inhaler, but small
when discharged into the respiratory tract. Thus, an excipient such as
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monohydrate. Pressurized aerosol compositions will generally be filled
into canisters fitted with a valve, especially a metering valve. Canisters
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actuator adapted for buccal delivery. -27 Typical compositions foE]nasaI
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The pharmaceutical combinations according o the invention may contain (a)
and (b) generally in a ratio by weight (b):(a) ranging from 1:100 fo 100:1,
preferably from 1:50 to 50:1.

The weight ratios specified below are based on the compound (b) expressed as
(3R}-1-phenethyl-3-(9H-xanthene-9-carbonyioxy}-1-azoniabicyclof2.2 2joctane
bromide and the corticosteroids budesonide and beclomethasone dipropionate
which are particularly preferred according to the invention.

The pharmaceutical combinations according to the invention may contain (a)
and (b) in the case of budesonide, for example, in a ratio by weight (b):(a)
ranging from 1:10 fo 50:1, preferably from 1:5 to 10:1, preferably 1:4 to 3:1,
most preferably from 1:2 to 2:1.

The pharmaceutical compositions according to the invention containing the
combinations of (a) and (b} are normally administered so that (3R)-1-phenethyl-

3-(9H-xanthene-S-carbonyloxy)-1-azoniabicyclo[2.2.2]octane bromide and
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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. The
proportions in which (a) the corticosteroid and (b) the antagonist of M3

bu dassradin Erequestorstogmihse iseosascyditng 100hetn weattabydreaniaple

ti bst d ibl ' thei
20 P AT S DERr g o e o I S At B e
sindilp dbs=weight ratios which may be used within the scope of the present

invention vary on the basis of the different molecular weights of the
various salt forms. The pharmaceutical combinations according to the
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dipropionate which are particularly preferred according to thsrinvention.
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(b):(a) ranging from 1:10 to 50:1, preferably from 1:5 to 10:1, preferably

1:4 to 5:1, most preferably from 1:2 to 2:1. The pharmaceutical

F&omBAHoNaasendiddis hedyanbnmsontainngdie; rombinatatisrofmay
(@) and (b) are normall admlnlst%red Sé) th téSﬁ};l- henethyl-
coni@p REhth e e oetayYboHY oA e D5R éﬁ?(% o parih ﬂ)'ctane bromide and
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from 10 to 2000
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R el AP RIBOEG! LA b TR e 100 8 B
priefeeatibnitberet@0ctnpoifatids 1:10 to 20:1, most preferably from 1:5 to
10:1.

The pharmaceutical compositions according fo the invention containing the
combinations of (a) and (b) are usually administered so that {3R)-1-phenethyl-3-
(9H-xanthene-9-carbonyloxy)-1-azoniabicyclo[2.2.2]octane bromide and
beclomethasone dipropionate are present together in dosages of & to 5000 pg,
preferably from 50 to 2000yg, more preferably from 100 to 1000pg, even more
preferably from 200 to 800ug 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[2.2.2joctane bromide is used as (b) and beclomethasone
dipropionate is used as (a), the compositions according to the Enve_ntion may
contain for instance from 20 to 1000 ug of (3R)-1-phenethyi-3-(9H-xanthene-9-
carbonyloxy)-1-azoniabicyclo[2.2.2]Joctane bromide and from 20 to 800 ug of
beclomethasone dipropionate.
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in which (3R)-1-phenethyi-3-(9H-xanthene-9-carbonyloxy)-1-
azoniabicyclo[2.2.2]octane bromide is used as (b) and budesonide is used
as (a), the compositions according to the invention may contain for
instance from 20 to 1000 g of

(3R)-1-phenethyi-3-(9H-xanthene-9-carbonyloxy)-1-
Thezaiorstieytio[®0 eleotaies ifaarsiin darem EPHsBYE BbiBUdesonide.
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invention may contain
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dipropionate is used as (a), the compositions according to the invention

o8y SEURRRINIEIR AGFRE Vi 2628 FIGRERGFVery 2 O 3 days, of even on

af3B3-hdedetudis (At anthenefines a day on occasional days).
carbonyloxy)-1-azoniabicyclo[2.2.2)octane bromide and from 20 to 800 g
of beclomethasone dipropionate. -29 The aforementioned examples of

Ppsfesittlly tasesrapptitiaiplésfor tinit dusabsitionsacexadinipte wm@mﬁe

of JEei2La HRRSISI LA EIRITARL BaAORR B AR PRI CAIAE dose.

owever, these examples are not bé understood as excluding the

possibility of administering the combinations according to the

Each dosage unit contains suitably from 20 ug to 1000 pg and preferably from

50 ug to 400 pg of an M3 antagonist according to the invention or a

pharmaceutical acceptable salt thereof and 1 pg to 800 ug, and preferably from

20 g to 500 ug of a corticosteroid according fo the invention.

The amount of each active which is required to achieve a therapeutic effect will,
of course, vary with the particular active, the route of administration, the subject

under treatment, and the particular disorder or disease being treated.

The active ingredients may be administered from 1 to 6 times a day, sufficient to
exhibit the desired activity. Preferably, the active ingredients are administered
once or fwice a day.
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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 aforemention
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the same
iutn@lehsma\ﬁewmtmm&metmmﬁm&asétm&me 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,

Thitfielawite prapacations Jerorcast titefhasdRraLlPHeRIRERGRed, or
separately. Preferably

Exampie 1 Inhalable powder

Ingredient | Amount in ug ‘

(3R)-1-phenethyi-3-(9H-xanthene-8-carbonyioxy)-1-

azoniabicyclof2.2.2]octane bromide 100
Budesonide 200
Lactose 10.200

Exampie 2 inhalable powder

ingredient Amount in ug

(3R)-1-phenethyi-3-(9H-xanthene-g-carbonyloxy)-1-

azoniabicyclo[2.2.2Joctane bromide 100
Beclomethasone propionate 125
Lactose 10.275
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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 inhalers,
especially dry powder inhalers, however, any other form or parenteral or
gg%@pa@mé mple Here, the application of inhaled compositions
embo ies the preferred application form, especially in the therapy of
obstructive lung diseases or for the treatment of asthma. The following

ing PEgRAations Torms are cited as formulation examples: Exaﬂmmbunt in pg
Inhalable powder Ingredient Amount in g

(3RBRPOgsIasMtRY(C RN TREHRIW Ry -1-
azz%gﬂlé%%ﬁl%[% 2RI anshranide 100 Budesonide 200 Lactose 10.20M00

xample nha able powder Ingredient Amount-in-g T5E
FIUERFDRSABIPIYRIS- (OH-xanthene-O-carbonyloxy)-1- |
| aapdaanicyciofZ:Z.2]octane bromide 100 Beclomethasone prplonate 1112375

Lactase 100.275 -31 Example nhalable.na ewradian

(3R)-1-phenethyl-3-(9H- xanthene 9- carbonyfoxy) -1-

ExBAANERRInAnBIZ plestane bromide 100 1 FIutlcasone propionate 125

Lactose 10.2751

Ingredient | Amount in ug
(3R)-1-phenethyi-3-(9H-xanthene-g-carbonyloxy )-1-
azoniabicyclo[2.2.2]joctane bromide 100
Mometasone furcate 250
Lactose 10.150
Exampie 5 inhalable powder

| Ingredient | Amount in ug
{3R)-1-phenathyl-3-(9H-xanthene-9-ca rbonyloxy)-1- |
azoniabicyclo[2.2.2}octane bromide 100
Ciciesonide 250
Lactoss 10.150 |

Exampie 6 Aerosol

ingredient

% by weight J

(3R)-1-phenethyl-3-(9H-xanthene-S-ca rbonyioxy)-1-

azoniabicyclo[2.2.2}octane bromide 0,33_l
Budesonide 0,55 )
Lecithin 0,27
TG134a:TG227 2:3 ad 100




Example 4 Inhaiable powder Ingredient Amounting L
(3R)-1-phenethyl-3-(9H-xanthene-9-carbonyfoxy)-1
azoniabicyclo[2.2.2)octane bromide 100 Mometasone turoate 250

~ Lactose 10.150 Example 5 Inhaiable powder Ingredient Amount in 4g |
(3R)-1-phenethyl-3-(9H-xanthene-9-carbonyfo)cy)-1
azoniabicyclo[2.2.2)octane bromide 100 Ciclesonide 250 Lactose 10.150

soI Ingredient % by weight

EX%%@%%%%{%W 3-(9H-xanthene-9-carbonyfoxy)-1-

azonlablcyclo[z 2.2)octane bromide 0,33 Budesonide 0,55 Lecithin 0,27

norGHeRa. 16227 2:37ad 100 3Z Example 7 Aerosol Ingredient \Q%Q)y\m@m
3R)-1-phenethyl-3-(9H-xanthene-9-carbonyloxy)-1-

3%ﬁ&@éﬁ[@'@ﬂd@ﬁﬁ@%&ﬂ%@%ﬂ%bﬁéawne propionate 0,40
azRRERRM AT i Stret AnkOorBidd7 ad 100 Pharmacological agtivity 0,25

Qurnrlclnnl\/ an unpynpnfpdl\z beneficial fhmapm.fm effectecan-be

Flgisasienropionate At et 0,40
Isopropyl myristate 0,10
TG 227 ad 100

Pharmacological activity

Surprisingly, an unexpectedly beneficial therapeutic effect 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 corticosteroids. In view of
this effect the pharmaceutical combinations according to the invention can be
used in smalier doses than would be the case with the individual compounds
used in monotherapy in the usual way. This reduces unwanted side effects such

as may occur when corticosteroids are administered, for example.

The compositions above are specific examples of preferred embodiments of the
invention, wherein an M3 antagonist of Formula ! is combined with a
corticosteroid. These new combinations present significant therapeutic
advantages with respect to the combinations of M3 antagonists and a
corticosteroid already known in the art.

In particular, the combination of an M3 antagonist of Formula | with a
corticosteroid such as budesonide or beclomethasone, produces significantly
and consistently more inhibition of the contractile response of the tracheal ring
to allergens than a therapeutically equivalent combination of tiotropium bromide
with budesonide or beciomsthasone.

The following comparative examples describe the advantageous properties of
combinations comprising a typical M3 antagonist of the invention, i.e. 3(R)-(2-




the treatment of inflammatory or obstructive diseases of the respiratory
tract if an antimuscarinic of formula (I) used with one or more
corticosteroids. In view of this effect the pharmaceutical combinations
according to the invention can be used in smaller doses than would be

the case with the individual compounds used in monotherapy in the usual
hydyyThR-ditlisced-iareiod-dide-eienexydiaP ik narp BeRiRyHata2-2]

Oc@%@%g@&a%@,@nﬁmred, for example. The compositions above

are s c examples of preferred embodiments of the invention, wherein
an M3 antagonist of Formula | is combined with a corticosteroid. These

Matari2ang ?lg}%dﬁresent significant therapeutic advantages with respect
to the combinations of M3 antagonists and a corticosteroid already known
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significantly ‘and consistently more inhibition of the contractile response of

antovatmhéaronys ieal @i tian adaerabe RsssyEtrgieRcle until the

inati ftigttopium bromide with budesonide or beclomethasone.
St%@?éﬂ%v%ggéorﬁpéraﬂve examples describe the advantageous

properties of combjnations comprising a typical M3 antagonist of th
Thﬁ/@ﬁﬁ%ﬂ?i%’?%ﬁﬁ%%ﬁ?@%—?%@ 4sns of BErCsOlZation With 2

sdéﬂhiﬁfhfﬁﬁ@@@%ff@aﬂhmklmfddaﬁ'ﬁﬁﬂmmﬁlioﬁmxmﬂ]- adiane
romjde (compound 1). Materia t . j :
STRZRG0 RIERRIG SEDORID ) s e N Se (el Bt
aﬁmfmtgs) Siiaiah drensedf Bhey'aatestwijbamimﬁh" freardgeski ’tbaf@@fii(‘@ﬁﬁs
bévﬁe{ ';'Q Fy%%ﬂ%éskﬁ%éﬁﬁ%%%%% BriRdorsdighi dark cycle until the

art of the experiment. are sensitised by means of two
sessions of aerosolization with a solution of 5 m%/ml of Qvpalbumin on

Beiysoh irvmd% e AR &et e PRENRInGRingiSARSIRETU! S-BndEs 5re
sloa3fsnahulisations éafesie susinoved. A single tracheal ring is excised

and suspended in an organ bath containing Krebs solution. Once attached to a
force isometric transducer, it is submitted to a basal resting tension of 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 than 60
minutes and then the vehicle or the compound(s) io be tested are added to the
bath. The corticosteroids (if present) are added first, and, after an incubation
period 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 conceniration in the bath of 10 pg/mi) to elicit the contractile response
which is measured immediately.

The contractile responses measured with a force isometric transducer are

expressed in mg.
Results

The resulis obtained are shown in Table 1.
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apparatus) with an interval of 5 minutes with animals maintained in a
plexiglass box for 10 minutes since the beginning of the procedure.
Between days 14 to 20 from the beginning of the experiment the animals
are euthanised and the tracheal tissue is removed. A single tracheal ring
is excised and suspended in an organ bath containing Krebs solution.
TABICE AttarbietP KRATIVECEEFAETE & BUIEE MNEHubmitted to a basal

se T MRTTASOE NG ER COMENGTIIE bkt coMubbRent

repara I0Ns are aI owed to equilibrate for a
Alp@r‘ﬂd)@'ﬁiﬁ?lém @faﬁ‘is& lmmaﬁg@hurﬂﬁérﬁﬁé\lmﬁ&é’ I&NH@DUCFD BY
THEA R Bﬁ’/ ﬁ\ﬁééﬁ%ﬁ?ﬁfﬁab@thwéﬁ prdignsiereids (if

present are a ded rst a , after an incubation period of 45 minutes, the
TRA dHtdgonidtGre subsequently added allowing the system to stand for

another 15 minutes. At this moment ovoalbumin is added (at a final

concentration in the bath of 10 pg/mi) to elicit the contractile response

which is measured immediately. The contractile responses measured with

a force jsometric transducer are _expressed in mg. Results.-The+esuts———

obtained are shown in Table 1. -34 TABLE TIVE %

EFFECTS OF BUDESONIDENBESEQMET, THEIRHIBITION

COMBINATIONS WITH COMPOYND 1 C;Agg@gﬂﬁlu ON TBEETHE
COMFBINON THE CONTRACHQIMINBUCED BY J, IGEBOINTRACTIL

OVOALBUMIN-SENSITIZED GESNES-PIG ISOLATED TRACHEAL E
RINGS CONTRACTILE % NUMBER RESPONSEMEERHIBITIRESPONSE

— COMPOUND-OF-OVOALBUMIN-(n-OF FTHE ANIMALS )
VEBNERACTIL TESTED E 23 886108
BUDESONIDE (10 pM) 17 435468 51
BECLOMETHASONE (10 uM) 6 778483 12

{

COMPOUND 1 (10 pM)+ o N .
BUDESONIDE (10 pM)

COMPOUND 1 (10 pM)+ , 478261 46
BECLOMETHASONE {10 uM)

TIOTROPIUM (10 uM)+ . 235147 »
BUDESONIDE (10 M)

TIOTROPIUM (10 uM)+ A 5124100 a1

BECLOMETHASONE (10 pM)

The results summarised in Table 1 and Figure 1 show the foliowing effects:

Budesonide alone produces a consistent effect inhibiting the contractile
response whilst beclomethasone produces a smaller effect. The budesonide
results agree with those reported by Persson et al. (int Arch Allergy App!
immunol 1989;88:381-385) that concluded that budesonide reduced the
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(meansem) RESPONSE VEHICLE 23 886108 --- BUDESONIDE (10 pM)
17 43568 51 BECLOMETHASONE (10 pM) 6 77883 12 COMPOUND 1
(10 pM)+ 9 32581 63 BUDESONIDE (10 pM) COMPOUND 1 (10 pM)+ 7
47861 46 BECLOMETHASONE (10 pM) TIOTROPIUM (10 pM)+ 8

523147 41 BUDESONIDE (10 pM) TIOTROPIUM (10 pM)+.6 612109 31
seREhiipinEntigesanit¢ed joforNen QiSRS Ui FFPib et

ringgure 1 show the following effects: Budesonide alone produces a
consistent effect inhibiting the contractile response whilst

eclomethasone produce Il " [
W R S R e Bl Seh e R R s S petee
inAOBSi8s B8¢,385 ) nhititon i utedterdbbndessniaebsainee dineudgsonide
algﬁg.sitivity to-antigen-induced IgE-driven contractions in guinea-pig
tracheal rings. When compound 1 is associated with budesonide, but

maintaining its respective incubation time, the inhibition is greater.than. .
OB BB ARG BN SRR & ath AP e s g Ton
is ROGepjumigiassesiates ovigehivites oyitectbtenhibitiaersAbghtly smaller

than the one elicited by the steroidal agent alone. When compound 1 is

R L e e B B R ©

omeiebbdoiiaanonkictied bhReReTEIRERRAgSloNe.

When tiotropium is associated with beclomethasone the inhibition obtained is
also greater than the one elicited by the steroidal agent alone but the effect is
not as big as the one obtained with compound 1. '

In any event, the inhibitory effects elicited by the associations of corticosteroids
and compound 1 are greater than these elicited by the associations of the same
corticesteroids and fictropium.

In conclusion, the present experiment suggests that the associations of the M3
antagonist of the present invention with steroidal agents would be more active
inhibiting the contractile response to the antigen in actively sensitised guinea

pig fracheal ring’s than the associations of tiotropium with the same sieroidal
agenis,

Consequently, the combinations of the invention possess therapeutically
advantageous properties, which make them particularly suitable for the

treatment of respiratory diseases in all kind of patients.

- 36 -



also greater than the one elicited by the steroidal agent alone but the
effect is not as big as the one obtained with compound 1. In any event,
the inhibitory effects elicited by the associations of corticosteroids and
compound 1 are greater than those elicited by the associations of the
same corticosteroids and tiotropium. In conclusion, the present
BRXpeih&iRIyGéss @rafthJBssdciations of the M3 antagonist of the
present invention with steroidal agents would be more active inhibiting the
contractile response to the antigen in actively sensitised guinea pig

oA SRR AT i e S
othatbpeiticahsitohhotigesysopisnbeait &aniieh fingkef webopsigicidariione

suitable for the tr ent.of | i [ ind.of patients.

o B R e S T B R SRR oy
effect on the contraction induced by the antigen in ovoalbumin-sensitized
guinea-pig isolated tracheal ring of corticosteroids alone or in combination
with the M3 antagonists of the present invention -37 CLAIMS 1. A
combination which comprises (a) a corticosteroid and (b) an antagonist of
M3 muscarinic receptors which is (3R)-1 -phenethyl-3-(9H-xanthene-9-
carbonyloxy)-1-azoniabicycio[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. 2. A combination according to claim 1 wherein the
antagonist of M3 muscarinic receptor (b) is
(3R)-1-phenethyl-3-(9H-xanthene-9-
carbonyloxy)-1-azoniabicyclo[2.2.2]octane bromide. 3. A combination
according to claim 1 or 2 characterised in that the active

~37 -



ingredients (a) and (b) form part of a single pharmaceutical composition.
4. A product comprising (a) corticosteroid and (b) an antagonist of M3
muscarinic receptors as defined in claim 1 or 2, as a combined
preparation for simultaneous, concurrent, separate or sequential use in
the treatment of a patient suffering from or susceptible to a respiratory
disease which responds to M3 a%g%%m. 5. A kit of parts comprising (b)
an antagonist of M3 muscarinic receptors as defined in claim | or 2
tdgethesradihatistrudtiohstonpiisestéepasticoparrgranddpaniiévagonist

sequeRiial LR I CAIPDIARKoN %éﬁ)@(%&?%ﬁ@%ﬂ@ﬁ}d@tmﬁ
a or animal patient suffering from or susceptible to a resplrat(é%/tdlsease

whictereepageitd-srRRiaRigrHRim 262 pcigag RO FAPADAE B5fid1Rving an
antagoRishOLMR MY SCBHRMMERGR RICAR A tasd IBritHBf b orehart (a) a

corticosteroid for the simultaneous, concurrent, separate or sequential
use RPtRetPBLBRENt of a respiratory disease which responds to M3
antagonism. -38 7. Use of (b) an antagonist of M3 muscarinic receptors as
defined in claim | or 2 for the preparation of a medicament, for

efine ‘ edicament for
8 A Rl L b o

respondsasiuSesraprshisiidR phibenghyse GHapaidetidsteroid for
the RERRIIBK, ehamsliaamen fo paliangenaqeoncurient, separae

or sequential use in combination'with “(b) an antagonist of M3 muscarinic
receptors as defined in claim | or 2 for the treatment of a respiratory

diseasesmlritesPandsdmdd aniropRismMdRRaabienidIn s ofdaktve

corticosteroid and (b) an antagonist of M3 muscarinic receptors as _ ...
definBaTAEM 1S (8] (RETHREFRA For 61 PREBTRa AN Ao oosTton

simultaneous, concurrent, separate or sequential use in the treatment
4. A product comprising (&) corticosteroid and (b) an antagonist of M3
muscarinic receptors as defined in claim 1 or 2, as a combined
preparation for simultaneous, concurrent, separate or sequential use in
the freatment of a patient suffering 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
corticosteroid for the treatment of a or animal patient suffering from or

susceptible to a respiratory disease which responds to M3 antagonism.

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

disease which responds to M3 antagonism.
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of a respiratory disease which responds to M3 antagonism in a human or
animal patient. 10.A method of treating a human or animal patient
suffering from or susceptible to a respiratory disease or condition which
responds to M3 antagonism which method comprises simultaneously,

CANGYELERtlY,) SSRABIRIKICT Serdaniatyaslmiaisdating &2 sritheatiaiaim 1

effective. amount of ( %an antagonist of M3 muscarinic receptors as

defiféct i19r SNArATERGT 2URAP( S RIYRRDERrSRT SITUARSIGH G G ing
to claipAatdipiRatempgasing aibinafotisataeodivgitosteinis fortthe
or method acc%:dinqﬁto claim 10 wherein %he resl[:))i aggﬁq}igﬁgﬂse }%sm in g
st RGP B GRRIFEIS BErRG A B e R 15 ) 2P0
compitaiteon, product, kit of parts, package, use or method according to
anyone of claims 1 to 11 wherein the corticosteroid is selected from the

group comprising dexamethasone, budesonide, beciomethasone,
triantdieattie), alerdineshersihgntieprasoatiooicks omdécanachdone, -39

f'unigﬂggﬁaﬁg&ﬂﬂ?%ﬂiﬁ%ﬁ% %’é?%‘ﬁ%@%@eﬂﬂ%%@ﬁﬁ ISRBHARN G

as 6a, uoro- uranylcarbonyl)oxy)-1113-hydroxy-16a-methyl-
3-oxGarrestadonisheh M3 TreseariitRre RIS & HeibterhBusiA B tefr £3.

The gomphination Srogiuctddl e partaideackagicuse Sidnethraascording

to anyone of claims 1 to 12 wherein the corticosteroid is selected from the
groupEBEHIRMY BLBRYMide and beclomethasone dipropionate. 14. The
combination, product, kit of parts, package, use or method according to

f claims 1 to 13 wherein t ticosteroid i d ide.. 15.Th
CEWR AR EPRRASIAAGER Bos o NBRRIF L e of

claimsdeiiol3 adestitethie ctatinosterdjdds theqioapettadisors alipegianste!
16.TRS: SARLNDRESIL265RMLINGY Simaid &7 2oRiRE! ASEH ARG dR AR
of a respiratory disease which responds to M3 antagonism in a human or

animai patient.

10.A method of treating a human or animal patient suffering from or
susceptible o a respiratory disease or condition which responds fo M3
antagonism which method comprises simultaneously, concurrently,
separately or sequentially administering to said patient an efiective
amount of (b) an antagonist of M3 muscarinic receptors as defined in

claim 1 or 2 and (&) a corticosteroid.

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

12.The combination, product, kit of parts, package, use or method according
to anyone of claims 1 to 11 wherein the corticosteroid is selected from
the group comprising dexamethasone, budesonide, beclomethasone,

triamcinolone, dexamethasone, mometasone, ciciesonide, fluticasone,
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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) 132
agonists, (c) leukotriene D4 antagonists, (d) inhibitors of egfr-kinase, (e)

p38iinasmdahinitarsanh Db drsaninssspRisEoestaNltRBRMISS well

separate or se%uential use. 17.The combination, product, kit of parts or-

pacleadRaRsE ofdivereo tlainid-uRR¥tearPeRy betivk Coipeliny PR methy:-
selegtgd f1ARdbe Graum&Rasis G Alot@bRIE IV inhibBrsmand (B)e2
agonists. -40
13.The combination, product, kit of ;ﬁarts, package, use or method according
to anyone of claims 1 to 12 wherein the corticosteroid is selected from

the group comprising budesonide and beclomethasone dipropionate.

14. The combination, product, kit of parts, package, use or method according

to anyone of claims 1 to 13 wherein the corticosteroid is budesonide.

15.The combination, kit of parts, package, use or method according to
anyone of claims 1 to 13 wherein the corticosteroid is beclomethasone

dipropionate.

16. The combination aceording to claims 1 fo 3, product according o claim 4,
kit of parts according to claim 5 or package according to claim & wherein
“such combination, product, kit of parts or package further comprises (c)
another active compound selected from: (a) PDE IV inhibitors, (b} p2
agonists, (¢} leukotriene D4 antagonists, (d} inhibitors of egfr-kinase, ()
£38 kinase inhibitors and (f) NK1 receptor agonists for simultaneous,

separate or sequential use.
17.The combination, product, kit of parts or package according to claim 16

wherein the active compound (¢) is selected from the group consisting of
(a) PDE IV inhibitors and (b) B2 agonists.
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