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It is known that both classes of drugs can be used in combination. The
International Patent Applications WOO01 787_36, WO0178739, WO0178741,
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combinations.

Combinations of drugs in which the active ingredients operate via different
physiological pathways are knownv to be therapeutically useful. Frequently, the
therapeutic advantage arises because the combination can achieve a
therapeutically useful effect using lower concentrations of each active
component. This enables the side-effects of the medication to be minimised.
Thus, the combination can be formulated so that each active ingredient is

present at a concentration which is subclinical in cells other than the target
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wherein:

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

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,
straight or branched lower alkyl group or together form an alicyclic ring ; or R’

and R? together form an aromatic, alicyclic or heterocyclic ring,
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butyl, sec-butyl and tert-butyl group. An alkyl group containing 1 to 7 carbon
atoms as mentioned herein may be a C4.4 alkyl group as mentioned above or a

straight or branched pentyl, hexyl or heptyl group.

Alkenyl groups having 2 to 7 carbon atoms mentioned herein are straight or
branched groups such as ethenyl, or straight or branched propenyl, butenyl,
pentenyl, hexenyl or heptenyl. The double bond may be in any position in the

alkenyl group, such as on the terminal bond.

Alkynyl groups having 2 to 7 carbon atoms mentioned herein are straight or
branched groups such as ethynyl, propynyl or straight or branched butynyl,
pentynyl, hexynyl or heptynyl. The triple bond may be in any position in the
alkynyl group, such as on the terminal bond.



heteroatons selected fromN, S and O Typically, 1, 2,

3 or 4 heteroatons are present, preferably 1 or 2
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andc& Ha%gz!nyl napht hyridinyl, quinoxalinyl,
tinyl, cinnolinyl, triazolyl and pyrazolyl. As
used herein a hal ogen atomincl udes a fluorine
chlorine, brom ne or iodine atom typical
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sul phuric acid, phosphoric acid or organic acids such
as nethanosulphonlc acid, acetic acid, fumaric acid,

A het%%cﬁéé; ﬁﬁfe‘?oaljoﬂ’féﬂ Cg( Pgwgelqur{éd% irfisQ p|E!§I|Iy3é‘5 to 10

_ er nor e the af orenent| oned
memberedsgroap, dechuaed.5, Braf 2 nedrheredigrol, contaiping ene or more

netorsgons abe el 3o L AT 5 S P R B aro
preség\gt ;gr:eg%‘tég bFZg{e‘rl?]%‘r%ﬁ?ﬂﬁf am*né’@rda%ll@br RBfefoaromatic group
may Be @, sin@letrirtgr artiywdr anrapre fmledrrmgsouheﬂephehlyaasg@m png
contains a heteroatom. Examples of heterocyclic groups include piperidyl,
pyrrolidyl, piperazinyl, morpholinyl, thiomorpholinyl, pyrrolyl, imidazolyl,
imidazolidinyl, pyrazolinyl, indolinyl, isoindolinyl, pyridyl, pyrazinyl, pyrimidinyl,
pyridazinyl, indolizinyl, isoindolyl, indolyl, indazolyl, purinyl, quinolizinyl,
isoquinolyl, quinolyl, quinoxalinyl, quinazolinyl, cinnolinyl, pteridinyl,
quinuclidinyl, triazolyl, pyrazolyl, tetrazolyl and thienyl. Examples of
heteroaromatic groups include pyridyl, thienyl, furyl, pyrrolyl, imidazolyl,
benzothiazolyt, pyridinyl, pyrazolyl, pyrazinyl, pyrimidinyl, pyridazinyl, indolyl,
indazolyl, purinyl, quinolyl, isoquinolyl, phthalazinyl, naphthyridinyl, quinoxalinyl,

quinazolinyl, cinnolinyl, triazolyl and pyrazolyl.

As used herein a halogen atom includes a fluorine, chlorine, bromine or iodine

atom, typically a fluorine, chlorine or bromine atom.



R1, R2 and R3 each independently represent a hydrogen
atom or hal ogen atom or a hydroxy group, or a phenyl,
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used.- NR6- group, wherein R6 and R7 each independently
represent a hydrogen atom straight or branched | ower
al kyl group or R6 and R7 together forman alicyclic
, i m
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and R8 an &(ﬁ—g épe e)ntlis' \ (G, se® wherein R11
represents a-h drogen or hal ogen or a straight or
branched | oger al kyl gr@up and Q represents a single

bond, -CH2- , -CH2- -0, -0-CH2- , -S,
whereif- CH2- or - CH=CH-; and X represents a
pharmaceutical |y acceptable anion of a nono aqr
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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*R3, -CN, -NO,, -COOR* or -CF3 group, or a straight or branched
lower alkyl group which may optionally be substituted, for example, with
a hydroxy or alkoxy group, wherein R* and R® each independently
represent a hydrogen atom, straight or branched lower alkyl group or
together form an alicyclic ring ; or R' and R? together form an aromatic,
alicyclic or heterocyclic ring,

e nis an integer from 0 to 4;

e Arepresents a -CHp-, -CH=CR®-, -CR®*=CH-, -CR°R’-, -CO-, -O-, -S-, -
S(O)-, -SO,- or -NR®- group, wherein R® and R’ each independently
represent a hydrogen atom, straight or branched lower alkyl group or R®
and R’ together form an alicyclic ring;

e mis an integer from 0 to 8 provided that when m = 0, A is not -CHa-;



It is a preferred enbodi nent of the present invention

a conbi nati on which conprises (a) a corticosteroid and
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formula (1) wherein:B regéesents a phenyl grouy
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branched lower alkyl group and Q represents a single bond, -CHz-, -CHz-
CHo-, -O-, -O-CHy-, -S-, -8-CH>- or -CH=CH-; and

« Xrepresents a pharmaceutically acceptable anion of a mono or

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

diastereomers and mixtures thereof.

It is a preferred embodiment of the present invention a combination which

comprises (a) a corticosteroid and (b) an antagonist of M3 muscarinic receptors
of formula (1)

R1

X O
R (CH,)—A—(CH)—N_ jo(
2/n 2’m \(CHz)p

R’ 0

D

wherein:



It is especially preferred that one of
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and "1(3)331‘5%55 (% For the avoi dance of doubt, the fornul ae
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formof saolvates, i,e. in the formof hydrates and all
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Thos®M3 antagenfsts in whictithé estartgroop y-QEEND, is ariaehachte the ring

compRFBRAS UFTREI AGOpE) HoRAtNe ST A

prefeﬁ‘@ agoni st of M3 nuscarinic receptors of formula (I)
in particular an antagoni st of M

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-azoniabicyclo[2.2.2]octane bromide, (3R)-1-phenethyl-3-
(9H-xanthene-9-carbonyloxy)-1-azoniabicyclo[2.2.2]octane bromide and (3R)-3-
[(2S)-2-Cyclopentyl-2-hydroxy-2-thien-2-ylacetoxy]-1 -(2-phenoxyethyl)-1-
azoniabicyclo[2.2.2]octane bromide is used as an M3 antagonist of the

invention.



nmuscarinic receptors which is
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and inr mmbmkar AhamiageisioyfaVid [ussaeintctesaptdrs eviice)s, g(g@ (2-

|
nydro SR IEh 2 g BCRIP - cr R TP RS ?hufrgga:)?t ani
azomé?ﬁ&ié |;2 2 Eydlit&ﬁé i théd forRi 604 8kt havingrars hRvhiANRRIER is a

sequential use in the treatnent of a
pharmmmtlcaﬂwagc&pta@awlmbf:a mm@hﬂ@'W@eWBa@ﬁt XﬁﬂﬁﬁMh%

antagBy i AEySFHERe FREHIEE is PR VAV 24 ang
ylacetbttgl) wmqmea@szpp@p pi1-MBomitbicgelofd.2. 2l estend tbmmm‘e

and in particular an antagonist of M
nuscarlnlc receptors which is

Typm@ y%&%qw%ﬁﬂi\ﬂé% éﬂt?aﬁ X;r%r%%&/ |nqreg|zeonrt“s |%'§/C<l: {bg[fgrraing]
part of baieglk pHah@ateutisad compesitionnavi ng an ani on X, which

is a pharnmaceutically acceptable anion of a nono or
pol yval ent acid (in particul ar

For tr%é%)od e ﬁ%ﬁh% fBHxEIa%rH{p %«ga%%gﬁ $¥aridthe(t8rm 3 RIC-

Xy propy tazoni a ctane brom
hydrokg+2,2-aiithigne@ytaictany ) df( mphetmbwn@wl )-1or simultaneous,
concurrent, separate or se%ent @@ e .in.the.

azonigpigyelrthe- 2pctane ispeaat it § iSdh dissegiaiad: « o
partlaw gﬁ%‘? 2] thBlS@O&H@‘fg% it d@imMatin Qabeodﬁ §@lution.

e use o an ant agoni st of
The dlffaeat saltscof the eppnupou nof mbyramltm the fosmnoof S@I\Kﬁiﬁs,l iculipthe

form G Tz ok leseofis e Ae yRAR SRS Rh5odBt i bibsany

lnvenfl8ﬁy¢%ﬁﬁemﬂ%8@hé@if@f@hﬂa"hs?ar?d S6lvates dfhé b@n"fp@uijf\ayﬁ

avi ng an ani on X, Wwhi is a pharnaceutically
exist m:mprmmw fanncm i theafaranef diffefssit Wgﬂmﬂbhawl@lfq the Scope

of the@?@)"’%é'—“ﬁ%ﬁ‘%y- 2, 2-di t hi en- 2-yl acet oxy) - 1- ( 3- phenoxyp
ropyl)-1- azoni abi cycl o[ 2. 2. 2] octane broni de) for the
preparation of a nedicanment, for sinultan

Also praviled isra prosiugheemerisingdahaserticastergid EP'?; &5@5} aatacgRist
of M3Y muscémlc‘?eceptors of formula (1) and in particular an antagonist of M3

muscarinic receptors which is 3(R)-(2-hydroxy-2,2-dithien-2-ylacetoxy)-1-(3-
phenoxypropyl)-1-azoniabicyclo[2.2.2]octane in the form of a salt having an
anion X, which is a pharmaceutically acceptable anion of a mono or polyvalent
acid (in particular 3(R)-(2-hydroxy-2,2-dithien-2-ylacetoxy)-1-(3-phenoxypropyl)-
1-azoniabicyclo[2.2.2]octane bromide), as a combined preparation for
simultaneous, separate or sequential use in the treatment of a human or animal
patient. Typically the product is for simultaneous, separate or sequential use in
the treatment of a respiratory disease which responds to M3 antagonism in a
human or animal patient.



corticosteroid for the treatment of a respiratory

di sease which responds to M3 antagonismin a human or
wa@piosals4pat i ent. Al so provided is the use of (BQT/BP2005/005840

corticosteroid for the preparation of a, nedi capent for

The pregentinyansion feghaeprovitesthe dissi Qfa({abwoaﬁ'%&rel%m@ﬁb) an
antag%@%?%f‘ ﬁw‘&s&@nrﬁetr bR me;\té PIn FAiERIar BAL | ent

simultaneous, concurrent arate or sequenti al
antagooisa M8 siusearimio recegto(sowhieh laﬂ(lag(ﬂwhydroay -A/B-dithien-2-

Viacely S GRtaraRy SR ageripP VeI 2 ledags fn it farg of 5
salt h§(/|ﬁﬁ “drfamyA” )Whlgh &4 hakﬁﬁc%dﬂ@aﬁg%beéyfbbﬂé &idion of 2 mono

oxypropy -1-azoni abi cycl o octane in th
or polwalsnbamd (vapartibakar BRR(R- hmlmwwz 2-ithiem-2-¢/lacetoxy)- 1 ~(3-

phen%&ar O\ %a{zég#qﬁ?ﬁﬁoc[gg,?ﬂgfﬂn‘}rnli)r%%igcfe), ?ornt?nréoprgﬁaration ofa
med@eﬁw?ént(f_ar Bivslii@neods 2csHduniedn - deparaesdraseguehtibPusthmngsy P

-azoni abi cycl o[ 2. 2. 2] oct ane brom de). The
treatmentem‘ta mspaa@my giseaise avhielh eespandsito (M3 aatagmsmmast

ic receptors of formula (1) and in
h“mag‘a‘% I\ésrﬂ'm%gﬁgg‘%{ﬂant agoni st of M muscarinic receptors
vvh| ch 'S

(2- hydroxy di t hi en- | acet oxy)-1-(3
Also wﬁéwﬁ faﬁayw oi(la)zamaatag@wﬁt @i{é\ﬂé nz;ssanaweramptqsé of

formqu% ggﬂaﬂ& lr?1 c:lhfé?aa\ﬂ ngtag 'PbPIUBXnug‘@rﬁﬁc lrec’ceebtors which is
bhat Aaceutrca acce & anion
3(R)-(2oh kyB-IZl;Zd-dtthéngﬂi-mag_efdh)qyy.uL(gr-phenoxypropyl)f- h

r 0X - - f
azoniabisyPip(Z A 0GARa R ERcIoRToTS S3ILERMG S ATIPRSS, WIGh & o
oar LR34 88300 BB o o4 A
3(R)-@;1h)a1‘trony-®ﬂ-dnh@nmfmemxy&ni-(|$aph¢m:txiyprupyb)j1- _
azonigbEynEh? iscieRs hide) (e Hepe bl Bopgdliondient,for
SImulférn%%QEt cdr{BLﬁ (gfa‘ﬂétbrtﬁ*sé%u%ﬁhgﬁ?sealn'@irﬁ@iﬁa%n with (a) a

umen or

treatin ani mal patient suffering from or
corhces;@wdtfolblh@ treatmemgbarraslmrqtom disasee whiathraspepda s Mo

ant a ism od conpri ses sinultaneously,
a”tagé’al?wf}gﬁ‘%’f“f” %%%JF&EW sequentially adm ni stering
to said patient an effectlve amount of ' (b) an

ant agoni st of M3 nuscarinic receptors of fornmula (I)
Also prievided ip dine Laelohfa)sncorticosteroid 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 (b) an antagonist of M3
muscarinic receptors of formula (1) and in particular an antagonist of M3
muscarinic receptors which is 3(R)-(2-hydroxy-2,2-dithien-2-ylacetoxy)-1-(3-
phenoxypropyl)-1-azoniabicyclo[2.2.2]octane in the form of a salt having an
anion X, which is a pharmaceutically acceptable anion of a mono or polyvalent
acid (in particular 3(R)-(2-hydroxy-2,2-dithien-2-ylacetoxy)-1-(3-phenoxypropyl)-
1-azoniabicyclo[2.2.2]octane bromide).
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ant agoni st of M3 nuscarinic receptors which is
3(R) - (2-hydroxy-2, 2-dithien-2-

WQ b@sa1uky) - 1- ( 3- phenoxypropyl ) - 1- azoni abi cycl BEZER2083/a05840

ctane in the formof a salt having an anion X, which
The inerdiopraiserpevide e ws%@t@aﬁatﬁréaw'éhofd%anmm

recepgﬁjﬁg’o\f?éﬁﬁﬁ 8?@)(&910(2%2)%4“512%% onist of 3 TUS(J%FIHIC

recepmdilenmvﬁyhﬂsmm)}(zlhmomy-atﬂ d;thllenEZyl&céiwm-aF(e br omi de)
and (a) a corti costerai sai d respirator
phen s AR B2 - o6 HNEH RGP S0l GharseR iaving &

eor EUAE T 0 B A A S

acid (papantlculaaB(B$(2+hydmxyeﬂ)2ﬂdiﬁhtemﬁejﬂaaﬂt0xy)él (prhenaxxpropyl)
atient i.s hu

1-azcpi QORI % 2ioclane: egude). kR RBBRIAtoB o' euBRIcamA Tor
use ifl fle Re&PhdtoPat r%éﬁirﬁonﬁﬂﬁeégé vﬂfbfﬁfés%@:ﬁﬂb% M3 aMégonlsm

muscarinic receptors of formula (1) In particul ar
in a hamamomgnimad patieniey atmulfanenue, ¢Q:rwme@t,§amraﬂe ars

3(.R) - (2- hydr oxy.- 2, 2-dj t hi en:. .

sequat sbAdRpI PRt ElR R AT iRgMT o az0ni abi cyel of 2. 2. 2
Joctane in the formof a salt having an anion X, which
is a pharmaceutically acceptable anion of a nonoor

The mgsWan‘e@ntmﬁudhgr proyiges & method of treating a human or animal

porer B oAl e harBEr R R spange
M3 aniagapkat waaictrm’nemddwcﬂmbn@esoéwunaﬁeunslyabdnycmmuyt abl e
carrier or diluent. The_ invention also provides a kit

sepaigfel); O SeauentallyAdmginisisringtaraid paiest 2 PTTRgUVRERUNHOE
(b) arl %ﬁ%ggﬁrsz PPMST @E%ﬂ%@gé :r%%(fﬁgg?ée@‘ efB lt.ll'ac%éﬁqqﬁ‘f’partlcmar an
antagdnist-of BAhriiseasiniz, rée@btbh; which- |§:I3z€\l§)}(2}hy<)! roky(B32-dithien-2-

ylaceﬁgg/ )é(épr o%gyp B—Iaggli'\i% fqu?;[oiZ %@ﬁg;gt%tnggﬁ glwg fc;rmeof a

salt hggfﬁg\@fﬁHlbh%l\AgY ﬁ“?scﬁ %%%Prhgf:éunﬁ@y Glecc8pfEBPafion of a mono

ent acl rticu

or polyyalent aciay(i pan;ucﬂlaz &ﬂR) t2-byd mxy%zemmz Ma(cbt@*wme(@-p
PhenGRIBROPYIkT SN Aai2 27 st S0uR06  She (3 - ho838tersia.

separate or sequential use in conbination with (a) a
corticosteroid for the treatnent of a human or ani nal
Typicply saidirespirélory digebseis 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 formula (I) and in particular
an antagonist of M3 muscarinic receptors which is 3(R)-(2-hydroxy-2,2-dithien-
2-ylacetoxy)—1-(3-phenoxypropyl)-1-azoniabicyclo[2.2.2]o¢tane in the form of a
salt having an anion X, which is a pharmaceutically acceptable anion of a mono
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susceptible to a respiratory di sease which responds to
M3 antagoni sm Further provided is a package

weomwpnissng (b) an antagoni st of M nuscari ni CPCT/EP2005/005840

or polyeiagbAr ek (7 parsulas B H 2ROkl St alh Boittony) 1
phené@roé@%ﬁyﬁ idyclo[@1 4 DRt Mﬂo@ﬁi@é DR )aséoélﬁhon W|th (c) a

ropy ~1-"azoni abi cycl of 2. 'octane in th
pharrhacentisiliy asa¢ptabevtargenor dilient. X, vvhl chis a
pharmaceutically acceptable anion of a nono or
pol yval ent acid (in particular

The lﬁ&é?itlroﬁﬁa@d HrSidesa thCBftdﬁir@rbo%np(Hl (I9an aﬂd(fnl@ﬂ enma/p

)- 1-azoni abi cycl o[ 2. 2. 2] oct ane brom d and (a)
muscanamepepmr%pﬁfqm@ (1) med & particalasansantagn pfeMB

muscH BB ool IUERA B RSl 20 B et -

phen&xygrbgyl)1 E@adr@@cﬂcydo[ﬁ ZoJoetdrd incthe fol‘rﬁdﬁetsalﬂhdvutg an
parts or package as hereil nabove descrlbed mhereln such

amorkanwhwatls @rphqua@@étlcalw accepiahle PRI Of BICAGEOT RAY YrleNt

acid @9;58@@%?\#(%] Igﬁ"ﬁ%iﬁﬁé/ f‘?bc; Nbez(? Qggn S?xf)e'i(-g-bﬁgn&%pyl)-
1 azdrﬁaMchﬂ@[QrEZ]%tm bgonide) togettr witthinstructisnsfor
simulfahasce PORGTATS, SERaTRI T eRqUAEaLUSS LorpamanetibR With (2) a
corhc%gﬁ‘h‘Si‘atfg?th%‘ﬁéatn?é’rﬁ'o?%' él'?%r%ﬂﬂ'hél' (St §foél’f from or
ected fromt group consisting o
suscéptiblé’Ea Irdspirdtolyi diseaseawtichinespandg tmMiSt antagoinisma

enbodi rent of the present invention that the
conbi nation, product, kit of parts or package conprise

Furth P ré\i"d@d‘tsa@%bl‘éégé)éo riSHEYBY bR ot RARSLIN3 ﬁfuscanmc
P ¥

and 1'n i cular” an antagoni st of
recep’tu&mfrformular(éwm kmnaarﬁmlahan antagonist of M3 muscarinic

receniafhieh ¥ FUSH B oty 2 s B SERE TN 1 b of
phené@ﬂro??lgl1nﬁz@ﬂal§16y(§!6[2>g-%c‘féhé i thefbah el kaliny an

. acceﬁ e anion of a nmono or polyvalent acid (in
aniorp¥r whiehl ia@ pharmaceutically acceptable anion of a mono or polyvalent

acid o B aP SRR T fr 4 pofids S PEERBRIL T bR -
1-azchigSityeI6[Rs2 elavtahebrdridley ahé (ar4 icorticostgroidrids 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, (e) p38 kinase inhibitors and (f) NK1 receptor agonists for
simultaneous, separate or sequential use. Typically the additional active
compound (c) is selected from the group consisting of (a) PDE IV inhibitors and
(b) B2 agonists.
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It is also an enbodi nent of the present invention the
use of b) an antagoni st of M3 nmuscarinic receptors of

wo erosulsaeq 1) and in particular an antagoni st oOPCIVBP2005/005840

muscarini ¢ receptors whic

It is a sryadimeny gt @b@yPFQ,SQD"dPY?ﬁ“EH‘i- thaj the. cemRipption  @roduct, kit of
parts PE ??n&igd% &gﬁ %ié%g@zéwéﬁt%b%&'t of K13m kéﬁﬁrﬂe Pecdplofshsy

nél
ing anTanion X, which is a
formufzh@) amd éupardisulay ancardpgamistofiBonustariicreanepbers which is

| Lilay & !

3(R)'@((? dvf?'ﬁ%%ﬁ@ﬁ@ﬂ%@'ags{qt%ﬁl [RJT%{Pé‘é' BRAYDI( 3- phenoxyp

azoniéﬂ@%&lb?.i??&&ﬁlﬁé‘hh & FthroRa ShR eIy 41 afionsy, vameh (€
a cortlcoster

. oild W thout any other active conpound for
pharmareuticaliyaatepsablefarionretia casrmer polyvalentiaeid{ioparticular

oncyrrent parate or s ' ' he
3R-ErR R 2 ERRL YRRl f PR S ponas €0
azonié!ﬁic?«ﬂb?ﬁ?.@']éd’téhé‘ brorAidE ANE (afaictRicastdroRNas thEhsole active
preferred Corticosteroids to be used in the
compoun®d$.nati ons of the invention are prednisol one,

nmet hyl pr edni sol one, dexanet hasone, nafl ocort,
defl azacort, hal opredone acetate, budesoni de,

It is at@@?érpéﬁibbld&ﬁ@m fithe @P%@Tﬁ}hlﬁ;eriﬁiy)dr‘the asticf dan antagonist of
ri anci nol one acet oni de uoci ngl one acet oni de,
M3 musgaiinia seeeRriorsoidespria (Brrndinparisgar an antagonist of M3

s RAREEGER AL RSP Sesntmidea o 1.
phencﬁkyfpd@;byd?eﬂ bdomiabi¢ydialae. 2leotamedimpthepioomaife salt having an
anion,?g,ﬁgkr\rigtgg; gngﬁ*{ﬂrg?pggtlié)e{l&gg%%g@rﬂg aﬁl@)be,&iag‘ﬁ%fqg’or polyvalent

scid (RSB IR PSR035 R PARBIO0APY T eronony)-

1-azonidhigyalelR& . 2jectdenromid padné fmcorticosiergidavithout any other
I e e
conc%‘feM?ééﬁé’r‘a?e oPSéQIEHRRESE th tHeek SdtRidR P Bdespiratory disease

. propionate, hydrocortisone acetate, hydrocortisone

whichstasiponds fie Mhantagopisstin @ bueEs eoning patieMhat e and
hydrocorti sone probutate. Particularly preferred
corticosteroids under the present invention are:

The gefcief bsisiopsterdisiespoiuded ib e esmbimasions of the invention are
tri anti nol one, dexanet hasone, nonetasone, cj ?I esonj de,

predriisalone amettypredispiane, dexamelhasensasatirocsbdieflazacort,
halopredone acetate, budesonide, beclomethasone dipropionate,

hydrocortisone, triamcinolone acetonide, fluocinolone acetonide, fluocinonide,
clocortolone pivalate, methylprednisolone aceponate, dexamethasone
palmitoate, tipredane, hydrocortisone aceponate, prednicarbate, alclometasone
dipropionate, halometasone, methylprednisolone suleptanate, mometasone
furoate, rimexolone, prednisolone farnesylate, ciclesonide, deprodone
propionate, fluticasone propionate, halobetasol propionate, loteprednol
etabonate, betamethasone butyrate propionate, flunisolide, prednisone,
dexamethasone sodium phosphate, triamcinolone, betamethasone 17-valerate,
betamethasone, betamethasone dipropionate, hydrocortisone acetate,
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phosphate and esters thereof as well as 6a,9a
-di fluoro-17a -[(2- furanyl carbonyl)oxy]-1

wdakeohyroieexy - 16a- net hyl - 3- oxoandr ost a- 1 , 4- di enPCWER2005/005840

carpothioi¢c acid (S)-fluoronethyl ester. Still re
hydroﬁ@@ﬁ@ﬂ?@@dwf‘twé@%'?  rednisaIgRe seAIM PEOSH atﬁrﬁfgﬁti on

hydro%ﬁfsoh@%‘?é&?’af@’ becl omet hasone di propi onat e,
nmonmet asone furoate, ciclesonide, triancinol one,

trianti nol one acetoni de, trianti nol one hexaacet oni de

ot SRS R B GRS Bl v ™
dexarﬁﬁfl’ﬁs%hﬁ?%éscﬁ‘ﬁ@e,rﬂéﬂdfﬁéﬁﬁatsbﬁé,elﬁémcﬁﬂﬂo@@tdé_?(a%étﬁasone,

eir pharmacol ogi cal | yconpati bl e acid addi tion sal ts.
momdtasonayuridesonitier flutitasope billnisdisied dexamethasongaoskivm

I propi,onat e,.. nonet aso furqat e.q ci clesonide and
phosiidie BB ETE SHRBE At de #h EonRe TP RER
L 3L ' 21 &-diene-178-
P oK O T S R e - one-170
carbothibieramid ¢S -uorometbylsrsteni ds wi t hin the scope of the

present invention includes a reference to salts or
derivatives thereof which may be forned fromthe

still nstetgrefepied @rfleostBrcidP LisgeotheRftesém iRveidrsa®: budesonide,
derivatives iInclude: sodiumsalts, sul phobenzoates,

becloptetiaasraeedipropionateoromngissone fupates siclgsaniie ieamsinolone,

oSS RIS SR oo gt lbons
propidYite tiptiah Bl BStheffofr If @feipfacepRites) ek enlantionises,thsies

~ the corticosteroids may al so occur in the form of
diasteraemers and Lpixtres therepb andprtipnaly thait Pharmacolegiealbht

compgfEa R Aat ol sEtEr50h e Brp e SatARcSonRl, 1T 1 o
beclofrietiaadaraodipedpiohatdBronsetasome furoates giadssonide ahd flaticasone
3(R -{_2- hydr oxy- 2, 2~di t hi en- 2- . .
propignaiget Bg yast prefepicdrrariensipiaids of e RiPseRtIP¥eRios 872 o
budeSSE anbibddinbBabAb dfbrapichafkavi ng an anion X, whi ch
I's a pharmaceutically dcceptabl e anion of a nono or
pol yval ent acid (in particul ar

3(R) - (2- hydr.oxy-2,.2-di.t hi en- 2-yl acet oxy) - 1-( 3- phenoxyp
Any rBlgnge e Sorpar e WP Bescoeians P AT
incluc@e%r :{ fé?@%rﬁfe%%aﬂ%'o??fe?ﬁaﬁﬁéﬂh@mﬂbﬁ fnay be formed from
ecl onet hasone di propi onate, nonetasone f'uroate,

the corticosteroids. Examples of possible salts or derivatives include: sodium
salts, sulphobenzoates, phosphates, isonicotinates, acetates, propionates,
dihydrogen phosphates, palmitates, pivaiates, farnesylates, 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 3(R)-(2-hydroxy-2,2-dithien-2-
ylacetoxy)-1-(3-phenoxypropyl)-1-azoniabicyclo[2.2.2]octane, in the form of a
salt having an anion X, which is a pharmaceutically acceptable anion of a mono
or polyvalent acid (in particular 3(R)-(2-hydroxy-2,2-dithien-2-ylacetoxy)-1-(3-
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ciclesonide and fluticasone propionate. A particularly
preferred enbodi nent of the present invention is a

w@oeebitmsé on of an ant agoni st of M3 muscari ni CPCT/EP2005/005840

receptors of farmul ). and in partjicylar an ]
phen%?ﬁ‘tpé@@ﬂ}'itaZ@P'%CVQ&@;%-%RC@%Q@HPG%W%iac‘FPrPQOSterO'd
selecd o DA, BB ST fipfonionate, prometaspre furggt
ciclesonimecandhfltfieasooepropioaatal t havi ng an ani on X, which

is a pharnmaceutically acceptabl e anion of a nono or

pol yval ent acid (in particular
A parﬁﬁtﬁéfli%k‘é\%%@%%&hﬁnﬁ BF Bt BresbACRYENNIN & & Bombination of

phenoxypropyl) - 1-azoni abi cycl o[ 2. 2. 2] oct ane brom de)
an antagdnist af i3 inssadinis receplass péformubar(ih adddo padicular an

antacBF i BT BB P BB B AT AL RSl ftnien-2-
ylacegﬁggL(Sgﬁﬁenﬁxybhﬁ)yntﬁ%%hiabw&lﬂi.Q!Q]b@taﬁe%’ltﬁ)é forin 6

) ant agoni st” sel ected fromthe group consisting
salt hgying(am agignn$vhigh ipa pharmaceutically acceptable anion of a mono

or polf &Rt B GrTinbrichaf APRIR2 Doy, AR Piscton)1-(3-°
phen@ﬁ?fgéﬂzrh =azonibicyis [RenNRioltarry hromitoxwith b eurtichstbiaiy cl

oct ane brom de, and

o[ 2. L
seleciegryor-hudpsonida, beelarmgthasen dipyjopippaisn Mameaiaspps juroate,
laes [ i abi cycl o] 2. 2. 2] oct ane
mclesgﬁgfr% %E@%Bﬁa?g‘ﬂ%ﬁrgﬁ)g@é eroid selected from

budesoni de, becl onet hasone di propi onate, nonetasone

Anotial iiirort of 1 ibseal ukhti 5o BomliatBr oA A

aniaPHIA BBy RbrlReTISERCORLRIPG ST 1D aTBaydre.

ylacettixiy 1 g(ﬁ—;ﬂae;nala«yptzm)g}');‘l -hz?nmbm_elm@%,%pﬁ]fodyhp-tgomide, I (?R)—1 -
- . octane,, I N t.ne. 10 a

phenefiy Py Bainahe- camhParoRg- tegmphisy Sl 22165 SRe

B A e G I e e

phengxyetiyl bitygzonigticysie{dck loctang hromide avithad cesticosieroid. 2] o

selecff i REbRl BRI G85 1 SRllBhlel rdnetasone furoate,

cicles®Rileoamd flasepnd fropinafst e.

According to one embodiment of the invention the antagonist of M3 muscarinic
receptors is a compound of formula (1) and in particular 3(R)-(2-hydroxy-2,2-
dithien-2-ylacetoxy)-1-(3-phenoxypropyl)-1-azoniabicyclo[2.2.2]octane, in the
form of a salt having an anion X, which is a pharmaceutically acceptable anion
of a mono or polyvalent acid (in particular 3(R)-(2-hydroxy-2,2-dithien-2-
ylacetoxy)-1-(3-phenoxypropyl)-1-azoniabicyclo[2.2.2]octane bromide) and the
corticosteroid is a beclomethasone derivative, in particular beclomethasone

dipropionate.

According to another embodiment of the invention the antagonist of M3

muscarinic receptors is a compound of formula (I) and in particular 3(R)-(2-
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According to another enbodi ment of the invention the
antagoni st of MB nuscarinic receptors is a conpound of
wo erosulseq 1) and in particul ar PCT/EP2005/005840

hydroxé@)%%gh'@%yéﬂ%ﬁ)xﬂq ¥ en l ac 6 ')Z(y)Z %] octane, in
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3(R)- é( ydﬁﬁ@ﬁ 2)@8&%%9%’32@% V4 g’ﬁ'éb‘?‘i%%ﬁf?% )1‘] oct ane

azomQIBI ng?lslgﬁ_’) 2 BSLtARE bEsthide) @ptieheicBrticosturdigsis budesoitide.

nati ons of the invention can optionally conprise
one or nore additional active substances which are

k J
The cifitfatiofe S iR fEntBR G ool Baofie (RR AL Y
additighMegioe substaiees ko tire Rnewio bersJafulom ¢he trebtrbentaofs

of egfr-kinase, p38 kinase inhibitors, and/ or NK1
respiratay Qﬁqyﬁe@nﬁggla, as fRE4 E}Jg rgSB%@ggms?sag{ gluppggrticoids,

Ieuko’trl%@etbﬁ ﬂ{tﬁbﬁ@@t mﬁ o'i)se o?gglﬁ kﬂfé%ew})@@ kM% hﬁ%ﬁl'sséﬁd/or

cortico f0| ar e ram

NK1-&iceptordntagunistar ofyl line, filaninast, p| cI ami | ast,
mesopram drotaverine hydrochl oride, lirimlast,
roflumlast, cilomlast,

Exam(plég &t Wpﬁ‘é&hm%%\”cﬁé’t cBM HedddtRbinea At VIl antagbAists
and cotjcostdraidszré\denbuéiing, oepramreigaswiyinengrofylling Héapinast,

pictarmyasht HiesoRE el g o B PIUBIR ur oy -
cﬂomﬂé‘é’t' @—i@{g\?% Mldthc%(y)pﬂéﬁﬁl‘}lﬁi% df?/l] yridine-2-carboxylic acid, (R)-

or obenz trlfluoronethyl adeni n
(+)-4-{32 NQ)ceI@entyloxy-Al methoxyphenyl) -2-phenylethyl]pyridine, N-(3,5-

DichiStoSl g bbb En B eRekoH Ao Ra g oxam de
oxoaé&iﬁmi’dle 3-& -ﬁlu%rél@éﬁz%l‘bygﬁﬂﬁ&h DQerﬁluardeih]y[)édenlne N-(3,5-

4] benzodi azepi n- 3 ] pyridi ne-4- carboxam d

DichlgrcF %w@mﬁ;feme}h@swrmlweﬁr@agh%ﬁmi? M- [%M?H?Nla%‘nqx@ﬂ-
phenﬁ 3 é%o,? g&gﬁ@&;@*@bfﬁ HYRIP AP Afazepin-3(R)-yilpyridine-4-
carbd&daﬁ(lbd OB Ibwér)tvmw-hahemoi(ybéﬂzy]] -G-Pethiplanuingp8hy| ) p
ISOPr@@)fl”é’é'lTEtlHBQWde,C;hBH@-% 418, - igthpxRyA-met hoxy- 4-
bls(hfqg%%%g%%gﬂw‘fysll])-?ﬁ(f-ln‘?&ﬁé%hﬂ')‘ﬁynd%-%(1 H)-one, 2-
carbdiuémﬁﬂyammmwydoprdpmem%xyphenyl ) cycl ohexan-
diflu roron?etho%e?%/l)ggclgﬁg%an1 -one, cis [4-cyano-4-(3-
cyclopropylmethoxy-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/EP03/14722 and in
the Spanish patent application number P200302613.

Examples of suitable p2-agonists that can be combined with M3-antagonists
and corticosteroids are: arformoterol, bambuterol, bitolterol, broxaterol,
carbuterol, clenbuterol, dopexamine, fenoterol, formoterol, hexoprenaline,
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Respir J 2003, 22(Suppl. 45): Abst 2557) and the
conpounds clainmed in the PCT patent applications
woenebe1s40003/ 09761 3 and PCT/ EP03/ 14722 and i nPCTIEP2005/005840
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propyﬂezhiﬁtlaleghammMZH@hyzﬂrmxw&aaax@Mhydiﬂeb(mmmqayln]-a-z/l]-2-[3-(4-
methbaphan B Py, LISN SR AIekG 80 -

e A Y SR ol P tenar !
1-[2Hszhgﬁo&ykﬁ/-dx@%gl—$,|~4@Ixmzu§lazin-8—yl]-2-{4-[3-( -methoxyphenyl)-

v 4- z zi n- 8- -2-[3-(.4-
1,2 4R By P S A R iginangl S hvapay s hydroxy-2-
isopr&ﬁ;&%ﬁt&bﬂ?}ﬂf—?l"ly’r 3-HerRothlin-3-(4H)-one, 1-(4-amino-3-chloro-5-

~ 1,4-benzoxazi n- 8-yl - 2-[3-(4-n-butyl oxyphenyl) - 2- net hy
triflucrorpethwtghanyhi 2rtgrebiiaimino)ethanol an 1-(_4-ethoxycarbonylam|no-
3-cya(11_g£ = gar' i ghglﬁ-?}()%é8—%%’(ﬁ5#hfﬂo%éﬁ1%%6%ﬁﬁdﬂ%‘ll§'i|¥ltllé forki'of their
racendat@s Athleir eiefltiomars | theirtiddigteoindre| ahamixiuyes trenedf, and
~ 5-hydroxy-8-(1 -hydroxy-2- isopropyl am noqut yl)-2H1

optionaflyibair pharmacalogicajly-sampatibleracigiassitioncalisy o- 5-

trifluoronethyl phenyl)-2-tert-butyl am no)ethanol and

1- (4- et hoxycar bonyl am no-

Exampléy ehsuitablé LTDApireaybnisB-thatean baicphbinedvithidaol
optionally in the form of ﬁ [
antagonists and corticosteroids are tome

utk(aalsrt, Ibudilast, pobilukast, pranlukast
hydrate, zafirlukast, ritolukast, verlukast, sulukast, cinalukast, iralukast sodium,
montelukast sodium, 4-[4-[3-(4-Acetyl-3-hydroxy-2-
propylphenoxy)propylsulfonyl]phenyl]-4-oxobutyric acid, [[5-[[3-(4-Acetyl-3-
hydroxy-2-propylphenoxy)propyl]thio]-1,3,4-thiadiazol-2-yl]thio]acetic acid, 9-[(4-
Acetyl-3-hydroxy-2-n-propylphenoxy)methyl]-3-(1 H-tetrazol-5-yl)-4H-pyrido[1,2-
aJpyrimidin-4-one, 5-[3-[2-(7-Chloroquinolin-2-yl)vinyl]phenyl]-8-(N,N-
dimethylcarbamoyl)-4,6-dithiaoctanoic acid sodium salt; 3-[1-[3-[2-(7-
Chloroquinolin-2-yl)vinyl]phenyl]-1-[3~(dimethylamino)-3-

-17 -
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4] t hi adi azol o[ 3

antagomsgs and a:pd]qusnergxctg;] qfﬁrpawfqmnn g(efuqqynab@ gefitinib, repifermin,
eriotiffp RS dhas B R ook Padnbr aRuNehery ¢ h

ChIorbRD-flﬁoMﬁihbﬂyhanﬁnb)L3mybhal%-é’ehbkwlﬁnum-Byy|]—4I-(dmethylam|no)
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2(E)-pyiraamider f onyl ) benzam de,
(R) - 3-[2- Met hoxy-4-[ N- (2- net hyl phenyl sul f onyl ) car banoy
| ] benzyl]-1-nethyl - N
Exa dofisiitatié pe8 kirasesinhipitors thia} canl becscBrlined owtmiide,

anta@%ﬁg%ﬁ)ﬂﬁ%qwrejdwrpmammei%s?&%?isx'ﬁﬁeprﬁ’é’ﬁ@mfpis‘a% &
(2,6- L'?%pFo?etS' aﬂ‘f? 2%”8*%8 Hggurﬁ |§Bﬁ zrgﬁﬁ'mldﬂ[:i hlrb];ﬁs%azm-

tion nu 81 Exa ['es of
6- onaui—Aa&aiamdo#N-l(xherteblﬁyk)belmymldm S@i@-‘tﬂ%&de@gﬁb@@ in Clin

oSSRt B 80 A0 IRP i G2 LAt

e n 0 e, canertinib d|h d hl d
2003 g%%ynrsgpbvdz ,ﬁkbd[;tfs(zg_ ydrochl ori de,

ChI or o- 4-f I uor ophenyl am no) - 3- cyano- 7- et hoxyqui nol i n- 6
exarigfhd el A R PR R B e T i
antag¥riidts Mhd corticosteroids are nolpitantium besilate, dapitant, lanepitant,
vofopitant hydrochloride, aprepitant, ezlopitant, N-[3-(2-Pentylphenyl)propionyl]-
threonyl-N-methyl-2,3-dehydrotyrosyl-leucyl-D-phenylalanyl-allo-threonyl-
asparaginyl-serine C-1.7-0-3.1 lactone, 1-Methylindol-3-ylcarbonyl-[4(R)-
hydroxy]-L-prolyl-[3-(2-naphthyl)]-L-alanine N-benzyl-N-methylamide, (+)-
(2S,35)-3-[2-Methoxy-5-(trifluoromethoxy)benzylamino]-2-phenylpiperidine,
(2R,4S)-N-[1-[3,5-Bis(trifluoromethyl)benzoyl}-2-(4-chlorobenzyl)piperidin-4-
yllquinoline-4-carboxamide, 3-[2(R)-[1(R)-[3,5-
Bis(trifluoromethyl)phenyflethoxy]-3(S)-(4-fluorophenyl)morpholin-4-ylmethyl}-5-
oxo-4,5-dihydro-1H-1,2,4-triazole-1-phosphinic acid bis(N-methyl-D-glucamine)
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antagémﬁﬂ’bpsl@)}llg rbléeq'\% rwg K0Geptdrt 'dnld AHOSRLIMS RISZ HAPidasht
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or obenzyl ) pi peridi n-4- yl ] quinoline-4- b
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b| s N- net hyl - )sa
Prefefrey cpamlen of s4dl SGISHS P 1isRABs PFECREUPP2SeS herel
the uﬁé@&gﬁgﬁégaﬂat‘l’ﬁg"ﬁ_ﬁfﬁﬁf# e’é?éd“bd have §‘déh6ﬂ§|iépe1$ec§txf@)rl

rnaz sphonic acid 1-
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nzo[ c] t hi ophen-1(3H)-4'- piperidine] 2(S)-oxide
hydrochl ori de and the conpound CS-003 descri bed in Eur
The akéispicompoRfds in #& Quppinatias) i.e.Abe MPapmgonigiof the

e RSB B SRS P Ba by ey be

admuﬂgﬂelréd){@etﬁé\' iRYthe isBd pitvsceutioalcsmpasitiorvor in different
sequential antagoni smof M nuscarinic receptors angd

compositiphs intended fier. sepaiiate, simulianeslft cqwmlgad} o5 sequential

somiRERERTST8e FERRO A Bl dROLTRE, .1 0n 07 (o™ O
invention in the manufacture of a

In one embodiment the present invention provides a kit of parts comprising an

antagonist of M3 muscarinic receptors of formula (I) together with instructions

for simultaneous, concurrent, separate or sequential use in combination with a

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 3(R)-(2-hydroxy-
2,2-dithien-2-ylacetoxy)-1-(3-phenoxypropyl)-1-azoniabicyclo[2.2.2]octane, in
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medi canent for the treatnment of these disorders.
Preferred exanpl es of such disorders are those
WO e®pittasory di seases, wherein the use of PCT/EP2005/005840

bronchodi | ati ng agents is pected to hav
the fo e sethaing S8 EMaX. Whishee BaTTHRES EahLagreptable
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conpositions 1 ntended for separate, simnultaneous,

whichaespamdg tnM3@antagepient i al admi ni stration by the sanme
or a different route. In one enbodi nent the present
i nvention provides a kit of parts conprising an
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antagomst of Me&mpssainie secendorssefdoeniladl) anska |Cﬁrttc@ﬁiﬁr Aigk fopthe
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simuitipe G ERE EpB g el BpbTEET the Heafment ofe,
respirbtbrit difeRfsenisich assHITEBIMS betayarsemt i nventi on

provides a kit of parts conprising an antagonist of M
nmuscarini c receptors which is 3(R)-(2-hydroxy-

g BB B AR e oo

an ankégdrﬂ? ongA@mLmEaﬁmdehcebtolrs ofifopmatarfly and iirc phtticular an
accept a

antagpaiet PE NsmusERyp 2esRIPGgtisnsS ARt gy 21

ylace@&i%@&ﬁ%x?ﬁ?ﬁiﬁy\& 298RBbRYCRYE Y dcténd) iﬁcthé'férm of a

Instractions for simul t aneous,
salt hawngtarr anibn )§ eylichisa @haﬂaqo@uttqadaly aasepﬁabla:awbnmita BANO

t h
or polualbnt acryn Brieas RIS 2 T Nidtaieaske-
phenO Y RO P R TRI2 2 ER R RSGOMmILE) SN0 B Lorecmte G fot
the smmttapeous mnwmemtusep@re)teamseaueohah@@slnéh@maltraent plea

resplra'tpry 1SeBseWhis ?rggq%rg]e {y M3SRRLGEMs R Sequential use

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 pharmaceutical

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 a single

pharmaceutical composition.
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and a corticosteroid for the sinmultaneous, concurrent,
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i nven rovi rnati
a solutiehi, aetispdraioacet) sed in that the active | ngredl ents
(a) and (b) formpart of a single pharnmaceuti cal
conmposition.In anot her aspect the invention provides a

The p?i%\%ﬁééutfd%ﬂ fdrhﬁher s gg%n%néﬂm{“‘%'ﬁé%tba% unit dosaﬂe

nposition a fined c acterised in that
form amnl awbe;preﬂarw bynastyeofithe a:netboé@mmllégnoam in the art of

pharrggint AR Eiogs indlte Bk BRI freratsat St glinto
assoéi@tionT\Wﬁh Hed bé(ﬁle@ Olmj?éﬁ%ﬁél the fofeulagoms Brs piparéd By t he

ant agoni st of the invention, the corticosteroi d and
unlformiy apdtiaiimaisly bﬁagmgdmio\,@ssmm@uﬁhg agtive ingredient with liquid

carrie sg%f %51 ?ir \?ﬁ%é) é?@(g¥%lité|r% gp l)gth v ﬁ'ienoI %ee%% Qgry?ghé&ﬁg

the product into the desired formulation.

Formulations of the 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 liquid or a non-aqueous
liquid; or as an oil- in-water liquid emulsion or a water-in-oil liquid emulsion. The

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

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

flavouring, sweetener and/or colouring agent.
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be treated, e.g. orally (as syrups, tablets, capsules,
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or aerosols, etc); by injection (subcut aneous,
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acid, f@", }he,%Jc cidEh d Mdigste ahfeusicsye. of bringing the
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carrier. In general the fornmul ati ons are prepared by

A tablgf mabibe gk fomirsvian aLraa g, @ngly it g S féfe
acceé%b Rfedighisd Comipresssd ibidtrhapBe prégared By eseprssaing in
ap| ng the product into the desired formulation.

a smta;blennaalnmertbe attiveringsedisshin a freerflondng & sueheas grpowder

o s UL LR B LT oBR BRI
surfad¥ 8@@@6%@9&8&1‘@3@@%’(@1‘ MolRleactablets iy ioelexde byamdﬂlldlng

powder or granules; as a solution or a suspenS|on in

in a saﬁatalqm@mlyne|aqm>@r@r0fah<h@ﬁwal§£@bb@nn cRmRFising the aghve

uid
compghpe i¥RRY Wik el Rlght Shd Bpindly e aldiC
S|evedSTI&e bsblets, may eptluaalw log cpatetieor s@osad apd frmyme dmudated
eneraIIy consist of a s r sol tlon 0
S0 asﬂﬁ@f@dﬁﬁm Q¢ (i slow Qr somraltﬁ r@ .Sfa ﬂF%P ‘!@a\’?ﬁf%;'ent
thereft hanol, natural, synthetic or sem synthetic oils such
as peanut oi | and olive oil, glycerine or water with
flavouri ng, svveet ener and/or col ouring agent . Where the
05|t|o n th of a tablet .
WherghE eRetReiion sdathe By A paesyermaar iR nsansyiagon i
I Hﬁl’é caxeral Yeddti
SUIta%Qrfqug?g [ ncpglggriﬁe Wﬁregﬁégi%ﬁg?ear at eslﬁgur?rd ne
capsutagWéere the tespasitioors it erformafiadsoft gelating @aasulﬁ@ny

phariageitiy Eaer 28Ringh bR Rt ag 1 ARPeib S Bl it
may [96 cOR$iBered, for example aqueous gums, celluloses, silicates or oils, 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 example gelatine or blisters of for example

faminated aluminium foil), for use in an inhaler or insufflator.

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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accessory ingredients. Conpressed tablets may be

prepared by conpressing in a suitable machine the
waedsmes4sigredient in a free-fl ow ng form suchP@EEPR2005/005840
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R T
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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 takes
place, as described in WO 92/03175. Other capsule inhalers have revolving
magazines with capsule chambers that can be brought in line with the air
conduit for dose discharge (e. g. W091/02558 and GB 2242134). They
comprise the type of multiple unit dose inhalers together with blister 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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Al ternatively, the active ingredient (s) may be

presented w thout excipients. For single dose inhalers
w@booshes4bé r st type, single doses have been \/velghs'ﬁPhWS/oossm
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The powder formulation has to exhibit good and stable flow properties, because
filling of the dose measuring cups or cavities is mostly under the influence of the

force of gravity.

For reloaded single dose and multiple unit dose inhalers, the dose measuring
accuracy and reproducibility can be guaranteed by the manufacturer. Multi 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 lower.

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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capsul e inhal ers. Access to the powder is obtained by
perforating the cover aswell as the blister foil, or
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propern“én{1 gasgshgan %né%%plg{elfaﬁﬁansed with.

Such atomisers are described, for example, in PCT Patent Application No. W0
91/14468 and International Patent Application No. WO 97/12687, reference
here being made to the contents thereof.

Spray compositions for topical delivery to the lung by inhalation may for
example be formulated as aqueous solutions or suspensions or as aerosols
delivered from pressurised packs, such as a metered dose inhaler, 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 chlorofluorocarbon or mixtures thereof, particularly

hydrofluoroalkanes, e. g. dichlorodifluoromethane, trichlorofluoromethane,
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whereas the nunber of handlings to prine a dose is
generally | ower. Because the inspiratory air streamin
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is usualp 11+ tQn.ipyaterably G:Gh. RayiclesvitrMing Alsigeealovehd0p are

tions of. the inventign can,be ad t
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phar macol oglca l'yactive substances can be sf

raye
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sievingl PRsfesaisly thepartitled will baicegstsllinee descri bed, for
exanpl e, | n PCT Patent Application No. WO 91/ 14468 and

International Patent Application No. WO 97/ 12687,
el FRAIAE RAAROMIEIaY AURBEAISHaS e RIRal
becausd‘taﬂthtelrcpmonﬂawbbmtyemadrpktaem égglammleeatm teadancye dics
lmpros’/g lt#é Ie?ﬁr};?enocry §f“d3r$ %%?n}d%rr]%opnrpo%'cho%%,r &Séogl)asrticles 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
particle 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, preferably 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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delivered from pressurised packs, such as a netered

dose inhaler, with the use of a suitable liquefied
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efficiency of dry powder conpositions, the particles
should be large while in the inhaler, but small when

The ﬂé@ﬁf‘?&"ti%%gieﬁﬁlﬁdtﬁéﬂ‘b\h PO baab@ oy the @@tnpo'[lfmds(b) aRpressed as

i ent as | actose, manitol or glucose is

3(R)- ﬁlehydlzﬂxvxﬁ 2«fithisne2ylanetoxy)-1-(3-phenoxypropyl)-1-
azoniabicyclo[2.2.2]octane 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 to 50:10, preferably from 1:5 to 10:1, preferably from 1:4 to
5:1, 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 3(R)-(2-hydroxy-
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particle size of the excipient will usually be nuch
greater than the inhal ed nedi canent within the present
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conbi nations according to the invention nmay contain
(a) and (b) generally in a ratio by weight (b):(a)
ranging from1: 100 to 100: 1, preferably from1:50 to

The @%@%Egﬂl\é\cﬂ%&éﬂ@f%ﬁc&j& @g th g iR RnAYh LohtdARGIheN
combinations of (a) and (b) are usually administered so that 3(R)-(2-hydroxy-
2.2-dithien-2-ylacetoxy)-1-(3-phenoxypropyl)-1-azoniabicyclo[2.2.2]octane
bromide and bécIomethasone dibropionate are present together in dosages of 5
to 5000 pg, preferably from 50 to 2000ug, more preferably from 100 to 1000ug,
even more preferably from 200 to 800ug per single dose.

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

20 to 800 pg of beclomethasone dipropionate.
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-1- azoni abi cycl of ] octane brom de is used

the cmbmla)noaa acmm@m the m\seni@@deads tamuliiple dosapeEihe ons
afore%%ﬁﬂp%%@ tg‘“é E%’!n qup“;}nchoﬁ‘BY e AbOsiliOhs hBSSAMS o the

mvenﬁ&ﬁbah%é“ﬁb@'ﬁl@tdm?e 3néh & iagnoRdeperndingon) thé diativreabastion

pyl)- 1-azoni abi cycl o 2. 2. 2] oct ane brom de and from
of thea@wttc@ogogrgl@agenmm@ HRY T Pidge YRRy @F 31dRYS R §YRN ON

on ‘o RBURT ety PSR bl LRy 55 SRR b ciRL B3k, ™

B(S-ernoxgpropyl) 1 - azonlablcyclo[z 2. 2]octane
rom de an a) i.n the ase 0 | onet has
Prefegatly 8ie éﬁ@P@S't'Pﬁ i% i ik 40 Pmﬁa r(%?safva‘)e  fablgtecapsule

or m%glfé%eaélﬁgg‘ %}s)?]t éﬂg tp%tl%g? éﬂa:y éHrﬁfn@étépélél é@oé@

pref nost preferably from
1:5 to 10: 1. The pharnaceuti cal conposn tions
Each%%%gzgglun éoontéllgg sluma/glgtfll'o%] 28ont % P (J)C%; ng and preferably from
50 pg to 400 pg of an M3 antagonist according to the invention or a
pharmaceutical accéptable salt thereof and 1 ug to 800 pg, and preferably from

20 pg to 500 pg of a corticosteroid according to 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 twice a day.
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conmbi nations of (a) and (b) are usually adm ni stered
so that 3(R)-(2-hydroxy-

WQ2@s5di34h6 en- 2- yl acet oxy) - 1- ( 3- phenoxypr opyl ) - REHEP2DOH 05840
i cycl o[ 2.2.2]octane brom de and becl onet hasone

It is cdmﬂenqﬁatedathatf alt acmree?mrttsw\agéd heradministeradeat the sameo
5000 50 t 000

i 5 B 1 R S5k B e A

the mBANRY AR8Ithe ioserEs)da&R in Y d&y aDPintandthét@dénario, one or two

restricting the sco e of the invention thereto
activesosthilch beiteken twiceddiady and the other(s) once daily, elther at the

sameisg o o o Naecy el o Shicod PR S Kepmrat h P GREEh
at |ea§ﬁtv&d>)ar@r%k@9+e¥@mbna§wrtﬁ tiee peRowatl betakeadogsthea )t
he Cor‘r'pOSI t1ons accordi ng to the invention

the samattmmm Rreferahly: ahleast W&naz@ mgre prrierapoal actives would

be adinglgf%é Q%dﬁ'%)?émi’ﬁéng;mggyf) 1-azoni abi cycl o[ 2. 2. 2] o

ctane bromde and from 20 to 800 ng of becl onet hasone
di propi onat e. The aforenmenti gned exanpl es of pos |b|

The mmuags@npemqsaww 09 1% INSeRERR AEF REF PR

t o

acminHerEH HE oo o cHfsh %@%}%Lesﬁé"g%“@?ﬁ??p of

mhalérgt eb@ec:i@l@ed@tpmwbt D ersnleaclefs?di!omvehearn/cmhd ebfdrrrt gr parenteral
adm ni sterjng C atio ccor.di Q

or ordlAppRERST IHRSSIe HEe 010 BEPLRUPRS el Shiposifons

embd&‘?@ﬁdth‘éaéﬂe?éﬁeqd Ilcfa?IBﬁ'fH s?éc‘iﬁ!l‘ytlh PhEtHerapY of bbstructive
appl I ca

i ons. an exanp tients may receive the
lung disehsesor fonshe treatrdémigpftasthha. i nvention for instance

two or three tines (e. g. two or three puffs with a
powder inhaler, an MDI etc) in the norning of each
The fbll r‘npgﬁrb Qﬁaﬁoné\ffoﬂnh\@aﬁé@itmgmrﬁm@haﬂ%mpml es are
© oﬁﬁg bg under st ood as dose exanpl es per single
application (i. e. per puff) nmultiple application of
0 |on accordlng to the invention leads to
Exanﬁﬂ?ﬂlﬂﬂgkﬁﬁgggw P the aforenmentioned exanpl es. The
application of the conbositions according to the
nvention can be for instance once a day, or—depending

Ingredienthe duratl on of action of t he antl chol i ner ;A@"%ﬁﬂﬂ ng

t\ ~a Va¥d oneo-_ ooy \/

SRRP AT AT R S R T A

azonRBFGRAP 2 2168tenk - bromide 100
Budesonide 200
Lactose 10.200

Example 2 Inhalable powder

Ingredient Amount in pg

3(R)-(2-hydroxy-2,2-dithien-2-ylacetoxy)-1 -(3-phenoxypropyl)-1-

azoniabicyclo[2.2.2]octane bromide 100
Beclomethasone propionate 125
Lactose 10.275
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Preferably the conposition is in unit dosage
exanple a tablet, capsule or netered aerosol

form for
dose, so

W0 bas/1193e6 pat i ent nay admi ni ster a singl e dosePCEERIN05/005840
dosage unit contains suitably from20 ng to 1000 ng

and preferably from50 ng to 400 ng of an M3

ant ni,s C ing to the invention or a
Exarr}?ﬂeasg@%aéa@ie}ﬁwiegcept abl e salt thereof and 1

ng, and preferably from20 ng to 500 ng of a

nmg to 800

Lo

corticosteroid according to the invention:

Tha
ingredienkach active which is required to achieve a

MRt
o oTIyT

QLA b T2 R AR R Y

azoni%lrdkgléﬁ

2 9PGSdtahs BAdARAEL . and the particular d

Amount in pg
thrthe
ion, the

i sorder 100

Nnt.s_ _nav

Fluticksormelpropienaeed from 1l to 6 tinmes a day, suff

avhi hit th
ZASLILE B S 2 e 7

sease being treated. The active ingredie

i Ci entjto125

d 1 P TRV ) Dy of Ial
tre—GestHtea—atttvirty—rrereranry,

Lathgﬁgr edi en

4l
U1

act | V 81 0.275

ts are adm ni stered once or twice a day.It IS
contenplated that all active agents woul d be
adm nistered at the sanme tine, or very close in tine.

Examalle drinbalablel powdere or two actives coul d be taken in

the norning and the other(s)
anot her scenari o,

later in the day. O in
one or two actives could be taken

Ingrebii@n€€ daiTy and the other(s) once daily, eitheanunteug
sane tinme as one of the tw ce-a-day dosing occurred,
3(R)~(2-hgéroxy<2, Bldjthic- 24y ercabd gy )-dt-(3-phanoxywoopydht- npr e
preferably all, of t@f actives woul d be taken|together 100
azonigpicyglol4 4rAlo¢tARe Preiider abl y, at |east two, apd nore
MomBF %Bﬁ%"i‘llﬁ’ljdét Ft—actives woul d be adm ni stered ps an 250
RN REUT 6 The active substance conpositions According
Lactdse the invention are preferably adm nistered |n the 10.150
f or m of conpositions—for—inhalation—detveredwth—the—
hel p of inhalers, especially dry powder inhalers,
\) formor parenteral or oral
Exa“ﬂ%%ﬁ I@zhi?llaganéngggsi ble. Here, the application of
i nhal ed conpositions enbodi es the preferred
——application—form—especially—+na—the—therapy——of -
Ingregigditr uct i ve |ung di seases or for the treat ment AgjOUNtin kg
e -He ot owm T 7] f € cited as
SRGPNRIORY R RGP Qe RORIT-{3-bHERO R SpyIF
azoniabicyclo[2.2.2]octane bromide 100
Ciclesonide - 250
Lactose 10.150
Example 6 Aerosol
Ingredient % by weight
3(R)-(2-hydroxy-2,2-dithien-2-ylacetoxy)-1-(3-phenoxypropyl)-1-
azoniabicyclo[2.2.2]octane bromide 0,33
Budesonide 0,55
Lecithin 0,27
TG134a:TG227 2:3 ad 100
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Exanpl e 1 I nhal abl e powder Exanple 2 | nhal abl e
powder Exanpl e 3 | nhal abl e powder Exanpl e 7 Aer osol
web@sireaed ogi cal activity Surprisingly, an uneRQEEPDIAH/§05840
beneficial therapeutic effect can be observed in the
:reat ment of inflammatory or obstructive diseases of
respiratory tract if an antinuscarinic of fornula

ExamE)Fe)e7 6@5@5 ith one or nore corticosteroids. In view of

this effect the pharmaceutical conbi nati ons according

to the invention can be used in shallerdoses—than

Ingredienli d be the case with the individual corrpounc%’h?é@@ight

SRR 2 - R R B e B e et o1 e
azoniabiey@epP. 22jdcars brdrakdeexanpl e.  The conpositigns above 0,25

are Sp@(‘i fic PXHW‘!’\' es_of pr ef erred -embodinmentis—af—+t-he

A\~ A LA ~Z

Fluticampﬁmnamerei n an M8 antagoni st of Forrrulg is 040

%

th—a—corticosterord,—These Tiew conpi nat i ong 10
y

|sOpPropYL BB P yni fi cant t her apeuti ¢ advant ages wilth

TG 29#spect to the conbinations of M3 antagonists| and aad 100
corticosteroid already known in the art.|n

particul ar, the conbination of an M3 antagoni st of

Formula I, with.a corticosteroid such as budesoni de or
Pharrg@gp. EALRGHMY b oduces significantly and
consistently nore inhibition of the contractile

Surprisifdigereunéxpditedly aehefitial thegapeutinl éfteaj ean henabsegved in

t herapeutical |l y equival ent  conbinati OQfQOf tiotro {rg&]if

the treatmaniof Waflamipatesy on PasrdetivediPaRRR AR eSRIIC
an anﬁ%ds%?@iﬁﬂ (‘ffcfgfg\?@%gp\{.%eﬁ)ﬂﬁigﬁ’bﬁé A ESGEI RRtiddteroids. In view of

vant ageous ties of conbinations conprising the
this effest thprpaemaedutithl otdgnaticsts adcordingitodsinivention can be

i.e.3(R)-(2-hydroxy-2,2-dithien-2-yl aceto -1-(3- n
used i5RU A9 S thap ouE o e 558311} el A P pOuREE
used &H{gﬁ%‘}ﬁaw in tHPGSTH Hay2THisMRIdieds uMdladted side effects such

nkin-Hartfey guinea-pi"gs (wei ghi ng 380-420 g) from
as majaoteur Winen comicoSteroife leire administgire@sior syampie.ar e used.

They are housed, with free access to food
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 beclomethasone.

The following comparative examples describe the advantageous properties of

combinations comprising the most preferred M3 antagonist of the invention , i.e.
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and water, in rooms kept at 22+2 0C under a 12 hours
|ight-dark cycle until the start of the experinent.
wab@sam4sml s are sensitised by neans of two seBSI/BPRIODO05840

aerosolization with a solution of 5
3(R)-(amr@>sm2r2-dtﬁhIaa;%yl@ée@xaha-(ﬁ-rﬁwwgzﬁn&rbw The

o BB SR AR BT O 3T

interval of 5 mnutes with animals maintained in a
Materialeand)VMasthodsx for 10 ninutes since the beginning of
the procedure. Between days 14 to 20 fromthe

Male BBkieatied e PiBLusing aR D SRrnimusy IERaIst
Feliu Hé @)dlﬁeé”@;ia?ﬁ}ja@%eﬂu?ﬁé?%@ hblséd, Wity fréelzrichss to food

contal ni ng Krebs solution. Once attached to a force
and Wad;emm roams kepsal 222 °G under a8 dB8iaurs tightedarkinystg until the
esting tension of 1 g, equilibrated with a mxture a
startcg‘tl%a efifed and nmintained at 37 C. The preparations
are allowed to equilibrate for a period of not |ess

The ahhﬁ&lsﬁé}grgerh%ﬂtﬁéd HYnbhsS of o ¥68HiI6hSoPAerdaBlization with a
to tested are added to the bath, The

solutiowof BWQMrﬁlweathumlpms@MS)ZQtp@r&Ha@Eltrfel study. dhe,

b
e e R e L G S e T T
appar‘a%s%tvﬁﬂﬁjaﬁ%teﬁ%ﬂ’bhgfmlhﬁtdﬁ With @aima¥s rhdintainadrima plexiglass
ovoal bum n is added (at a final concentration in the

box faratthmimutes sinfenthp heginning pf thenRrosgAki®act i | e response
which is nmeasured i nmedi ately. The contractile

o SFBRIE T BORFHF nAidocms g fhe s

euthagﬁL%EdSIaom\lT t[I)iEEﬁb%?&al Tﬁﬁhﬁg]rem@@wmgmrmm 8y GFexcised
E. Al HElI R NATI

and sgepeesein MR Sy T R ergacTe '3

o SRS T it DN i 15

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) to be tested are added to the
bath. The corticosteroids (if present) are added first, and, after an incubation
period of 45 minutes, the M3 antagon'ist are 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 yg/ml) to elicit the contractile response

which is measured immediately.

The contractile responses measured with a force isometric transducer are

expressed in mg.
Results

The results obtained are shown in Table 1.
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TRACHEAL RI NGS CONTRACTI LE % NUVMBER RESPONSE TO
| NHI Bl TI ON COVPOUND 0 F OVOALBUM N (in OF THE ANI MALS
WOorR@3s)1BANTRACTS TESTED (nmeansen) RESPONSE VEHPCI/EPRB5/005840
886108 BUDESONI DE (10 m\) 17 43568 5 1 BECLOVETHASONE
TABLE1D- BKMBARASHYE12F EEORSUND BUDES GNDE BUDESONI DE (10

scc B ERREMR AR 2 B AP g

AND TFIGTROPIUM ONTHY |NmEm©WTHESOWTRACﬂ®Nﬂmw@Em B’s’
summarised in Table 1 a ure show_t h foILI_
THE ANTGEN: INGONQABUN NSNS dB R el ISEAGRLS Ssoha TR} oo
the contractile response whil st
TRAdA’i%’{)‘gr%t\Iﬂ%%one produces a smaller effect. The
budesoni de results agree with those reported by
Persson et al. (Int Arch Allergy Appl |nmunol 1989;

88:381-385) that concluded that budesonide reduced
thesensitivity to antigen-induced |gE- dri ven

contractions in guinea-pig tracheal rin 0
CONTRACTILE /o
NUMBER RESPONSE TO INHIBITION
OF OVOALBUMIN (n _ OF THE
COMPOUND ANIMALS ma) (N CoNTRACTIL
TESTED E
(meantsem) RESPONSE
VEHICLE 23 886+108
BUDESONIDE (10 pM) 17 435168 51
BECLOMETHASONE (10 pM) 6 77883 12
COMPOUND 1 (10 uM)+
9 32581 63
BUDESONIDE (10 pM)
COMPOUND 1 (10 pM)+
7 47861 46
BECLOMETHASONE (10 yM)
TIOTROPIUM (10 pM)+
8 523147 41
BUDESONIDE (10 uM)
TIOTROPIUM (10 pM)+
6 612+109 31

BECLOMETHASONE (10 uM)

The results summarised in Table 1 and Figure 1 show the following 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 Appl
Immunol 1989;88:381-385) that concluded that budesonide reduced the
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When conpound 1 is associated with budesoni de, but
mai ntaining its respective incubation tine, the
WO nivshi4sO©n i s greater than the one obtained bl;CT/EP2005/005840
budesoni de al one. On the other hand, when ti otro
sensitivgy 46 Sptigan e UacH O ARt FRItraciens i dhineechigtiachea
rings. slightly smaller than the one elicited by the
st eroi dal agent al one. When conpound 1 is associ at ed
wi t h becl onet hasone the inhibition obtained is greater
Whent domnpdure bu&easﬁomteddvlﬁyblhmqmm thait omaintdining its\iaspective

noubgl G e BB Sreatr S MECoes OBVATed FE bhigsonide

aloneel icited by the steroi dal agent alone but the effect
IS not as big as the one obtained wth conpound 1 In

any event, the inhibitory effects elicited by
On the o#hari hande mhesr tidferiimds Beseriaedamith b@ﬁpﬁﬁmée ih%\rr@lbltlon

B E b e R A

the present experinent suggests that the associations
WhenddorhpeurB1 dnhesmoiatet! with béelometiszsunel thednhibiiionvatithined is

steroi dal agents, woul d be re ac e inhibiting the
greaterdhan she pne qi'@@%hﬁ(i’ l?”ﬂ‘ﬂgoﬁ?ﬁer E{QHer n actively
sensitised guinea pig tracheal ring's than the

Whenatﬁftfbtcdn.% ég%sé’&aféd%ﬂl‘i’t%él n%é’sdﬂlﬁth%ﬂﬁﬁlbﬂkﬁfé’fbtgmed is

nsequently, he conbi nati ons of

also greatenthamtheammebcutddebsatbmﬁtemdal)awv aloregaddbe effect is

oper | es i ch t hem rt| cularly suitable for
not aﬂ%‘@ 35 ¥5t \?Aﬁ@f qd;@ﬁﬁrcg %al seases in all kind of
patients. BRI EF DESCRI PTION OF FIGURES FIG 1 shows the

In any 8¢t Wuﬁhm‘tba,ﬁéﬁ@astén@u@dnby Ko hsmnammdwcddn@rouds

antigen in ovoal bum n-sensitized gui nea-p % i sol at ed
and com@hedm anergresterdban ithess: @lrcdadévyath@reésepla. igns of the same

cors ORI L% 3712000 10, Lot present )

corticosteroid and (b) an antagoni st of M nuscarinic
In corfohesipri,ahs prbsarit expeditient SBgbwsis dhat-the Zsdbtiaitions Bf 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 tracheal ring’s than the associations of tiotropium with the same steroidal
agents.

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.
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yl acet oxy) - 1- ( 3- phenoxypr opyl ) - 1- azoni abi cycl o[ 2. 2. 2] o
ctane, in the formof a salt having an anion X, which
WO 2008/1p3366 maceut i cal | y acceptabl e ani on of a nMREEPR2005/005840
ol yval ent acid. 2. A conbination according to claim1
BRE&A&%@CR'PE@H@BE&@URE%f M3 muscarinic receptor (b)
is 3(R)-(2-hydroxy-2, 2-dithien-2-ylacetoxy)-1-(3-
phenoxypropyl)-1 -azoni abi cycl o[ 2. 2. 2] oct ane br oni de.
3. A conbination according to claim1l1 or 2
FIG. tlshowstthe iistdbitony effeat on ke aoniraetidmigdeded by $h¢ anptigendin
b) .formpart of a single arnmaceutical co sition.
ovoalhamin-SeBaticed sbinse-Sionepite \Beseat oo o slRamie pigs Hane
or in @cf]‘hﬁﬁh‘é’ﬁ?ﬁtwim MBS JFese Pré¥eht Afvep@bhned i n
clalns or 2, as a conbined preparation for
si mul taneous, concurrent, separate or sequential use
in the treatnment of a patient suffering fromor
susceptible to a respiratory di sease which responds to
MB antagonism 5. A kit of parts conprising (b) an
ant agoni st of M3 nuscarinic receptors as defined in
claim1 or 2 together with instructions for
si mul t aneous, concurrent, separate or sequential use
in conbination with (a) a corticosteroid for the
treatnment of a or animal patient suffering from or
susceptible to a respiratory di sease which responds to
MB ant agonism 6. A package conprising (b) an
ant agoni st of M3 nuscarinic receptors as defined in
claim1l or 2 and (a) a corticosteroid for the
si mul t aneous, concurrent, separate or sequential use
in the treatnment of a respiratory di sease which
responds to M3 antagonism 7. Use of (b) an antagoni st
of M3 nuscarinic receptors as defined in claiml or 2
for the preparation of a medicanent, for simnultaneous,
concurrent, separate or sequential use in conbination
with (a) a corticosteroid for the treatnent of a
respiratory di sease which responds to M3 antagonismin
a patient.

-36 -



8. Use of (a) a corticosteroid for the preparation of
a nedi canent, for sinultaneous, concurrent, separate
w@eroosa4ent i al use in conbination with (b) an PCI/EP2005/005840
ant agoni st of M3 nuscarinic receptors as defined in
claiml or 2 for the trat™MM® of a respiratory
di sease which responds to M3 antagonismin a patient.
9. Use of (a) a corticosteroid and (b) an antagoni st
1. oA\ JYBnisinatiaT which cemprides @) ascatticostenbid andi(b) an antaganjst

e PO et AT By Bt eR
msg%@gg}-1Rﬁ;ﬁ?}e[]n%gpgmﬂwa%ﬁsaé clefy. @]dgﬁag%_ng\&hé form

oni's or anil na pat |_en . .
net #sdit bavingeart anignaX,hwinieh ina pharmaceptically@cceptable pAgn

fromor suscag‘t@ilblg t.a a respiratory di sease or
cBhBMIHOLPR ¥YA'PESPYAds t o MB ant agoni sm whi ch net hod
conprises sinultaneously, concurrently, separately or

sequentially adm nistering to said patient an
2. eAfcambinetiemaaenrdig towlaian 1 avhergvthetantagamisteid¥ar i ni c

c BiiePegaE aPoro R RN BB R ¢ HaRipyal-C-
EFF\@%X by)-AEERNHBIY ds]2 2. Zodtame Iroemidscor ding to

ai s to 9 or nethod according to claim10 wherein
the respiratory disease is asthma or chronic

A R W
RighedieARC@) dnddb) foranyanef afsirdlaipharrateutical cbmpesition.

the corticosteroid is selected fromthe group
conpri si ng dexamnet hasone, budesoni de, becl onet hasone,

4.L I\ BRLBOLAGrisiAG (B MBS Rid BRARbSAMhtaddridtas s de.

f I"casone, exanet hasone sodi um
phasyehdihic resdpiess as slefined éotlairas iedr 23 sas6a cOmbined

b tal 1 SRR B b foconta o
» S8 afn it SR AR IsOHTERG Frdnt & shidceptiBrEioy respiiatdry

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.

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

disease which responds to M3 antagonism.

7. Use of (b) an antagonist of M3 muscarinic receptors as defined in claim 1

or 2 for the preparation of a medicament, for simultaneous, concurrent,
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13. The conbi nation, product, kit of parts, package,
use or nethod according to anyone of claims 1 to 12
wob@seisaed he corticosteroid is selected from t PET/BPOF005840

e T A o
SR B el TSRS ST g

cpatigmtat i on, kit of parts, package, use or method
according to anyone of clains 1 to 13 wherein the
corticosteroid is becl onet hasone di propi onate. 16. The

8. cQ80 iR ?ér?l é’@oﬁi%ﬁ@tre%ia% heShrabBPatibnt &F Bmellicinéit, for

according to claim4, kit of parts according to claim
Ssimultpackasg,econcuoedt, ragpacate] axiseqeenti@rusennsgsnbination with

conbi nation,. pr ct, kit.of parts or C e f.
e SaSpuist o s diin BRSPS REOREAH] 1,672
() tthiDkrebihémvrtd Fé%bﬁatdr?}jiéé%s@%ﬂbﬁtréspdnﬁ)s to M3

| eukotriene D4 antagonists, (d) inhibitors of
egitagRnisas i a peliep38 ki nase inhibitors and (f) NK1
receptor agonists for sinultaneous, separate or
sequential use. 17. The conbination, product, kit of

9. PBEE Df 04) P B6HRBSteR6IEIATY (1) dncarithgonist.6f MBanescarinie
active conpound (c) is selected fromthe g

. . . > grou i
CtsesPES g dRfing)in pisim LT Anlasithe PEeRaralipby! B amedicament
a%?%'irﬁhﬁaneous, concurrent, separate or sequential use in the treatment

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, concurrently,
separately or sequentially administering to said patient an effective
amount of (b) an antagonist of M3 muscarinic receptors as defined in

claim 1 or 2 and (a) a 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, ciclesonide, fluticasone,
flunisolide, dexamethasone sodium phosphate and esters thereof as well
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as 6a,9a -difluoro-17a -[(2-furanylcarbonyl)oxy]-118-hydroxy-16a-methyl-

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

13.The combination, product, kit of parts, 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 according to claims 1 to 3, product according to claim 4,
kit of parts according to claim 5 or package according to claim 6 wherein
such combination, product, kit of parts or package further comprises (c)
another active compound selected from: (a) PDE IV inhibitors, (b) 2
agonists, (c) leukotriene D4 antagonists, (d) inhibitors of egfr-kinase, (e)
p38 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 (c) is selected from the group consisting of
(a) PDE IV inhibitors and (b) B2 agonists.
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