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corticosteroids and antinuscarinic agents nmay be
effective therapies, there exists a clinical need for
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conbi nation. The International Patent Applications

disord@ts1 78736, W00178739, W01 78741 , W00178743,
W00236106 and W00247667 descri be sone exanpl es of such
conbi nati ons. Conbi nations of drugs in which the

BACKBROUNDQF aiHEE NYED¢ONt e via di fferent physiol ogi cal
pat hways are known to be therapeutically useful.
Frequently, the therapeutic advantage ari ses because

Cortiddifer6RIEARPAAARUSEAiIRAE BHENE, R particular antagonists of M3
muscarinic receptors, are two classes of drugs useful in the treatment of
respiratory disorders, such as asthma or Chronic Obstructive Pulmonary
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, WO0178739, WO0178741,
WO00178743, W00236106 and WO0247667 describe some examples of such

combinations.

Combinations of drugs in which the active ingredients operate via different
physiological pathways are known to be therapeutically useful. Frequently, the
therapeutic advantage arises because the combination can achieve a
therapeutically useful effect using lower concentrations of each active

component. This enables the side-effects of the medication to be minimised.
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therapeutically useful effect using |ower
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respira®jry thackol yl or bi phenyl group; Rl, R2 and R3 each
i ndependently represent a hydrogen atom or hal ogen
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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 -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,
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wherein R represents a hydrogen atom, a hydroxy or methyl group or a —
CH2OH group;

R® represents

R11 .
S R 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 atoms, or a group selected from:



The conpounds of the present invention represented by

the fornmula (1) described above, which may have one or
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As used herein, an alkyl group is typically a lower alkyl group. A lower alkyi
group preferably contains 1 to 8, preferably 1 to 6 and more preferably 1 to 4
carbon atoms. In particular it is preferred that such an alkyl group is
represented by a methyl, ethyl, propyl, including i-propyl, or butyl including a n-
butyl, sec-butyl and tert-butyl group. An alkyl group containing 1 to 7 carbon
atoms as mentioned herein may be a C1.4 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.



Alicyclic rings of 3 to 6 carbon atons include
cycl opropyl, cyclobutyl, cyclopentyl and cyclohexyl.

wabh@satsasati c ring as mentioned herein typi cal PQI/EP2005/005838
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aci ds such as hydrochloric acid, hydrobrom c acid,
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suc act
membered group, such as a 5, 6 or 7 membered group, containing one or more

heteroatoms selected from N, S and O. Typically, 1, 2, 3 or 4 heteroatoms are
present, preferably 1 or 2 heteroatoms. A heterocyclic or heteroaromatic group
may be a single ring or two or more fused rings wherein at least one ring
contains a heteroatom. Examples of heterocyclic groups include piperidyl,
pyrrolidyl, piperazinyl, morpholinyl, thiomorpholinyl, pyrrolyl, imidazolyt,
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,
benzothiazolyl, pyridinyl, pyrazolyl, pyrazinyl, pyrimidinyl, pyridazinyl, indolyl,



acid or maleic acid. Furthernore, m xtures of the
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wherein:

e B is a phenyl ring, a C4 to Cg heteroaromatic group containing one or
more heteroatoms or a naphthalenyl, 5,6,7,8-tetrahydronaphthalenyl or
bipheny! 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,

e nis an integer from 0 to 4;



wherein R10 represents a hydrogen atom a hydroxy or
nmet hyl group; and R8 and R9 each i ndependently
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their racemates, their enantioners, the
di astereoners and m xtures thereof.

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

R® and R® each independently represent

R11 )
s R o R

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

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

CHg-, -O-~, -O-CHp-, -S-, -S-CHz- or -CH=CH-; and

e Xrepresents a pharmaceutically acceptablé 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)



More preferably, the M3 antagoni sts according to the
present invention are those having fornmula (1):
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ani on of a mono.or polyvalent acid optionally in the
formof their Racemates, their enantionmers, their
di astereoners_and m xtures thereof._Th agoim st s
of the present/ | vention represent>éd ﬁy t I a
(1) deReérttfpedgahdvg; }?hic _DSM pue_gie or
asynmmetric \car bos,ﬁ:'i-I gl uge IIH;t"he g\é@HQ)p
st er eoi somersi—7The single isoners and W res of the
isoners fall Jaithin the SC@fe of the present
i nvention. OR particular inwterest according to the
invention are the enantioners of fornmula la (la)
wherein X may have the neani ngs nentioned herei nabove.
wherelftose MB ant agoni sts in which the ester group,
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X represents a pharmaceutically acceptable anion of a mono or polyvalent acid

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

and mixtures thereof.

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

those having formula (1):

m



The present invention accordingly provides a
conbi nation which conprises (a) a corticosteroid and

W@ bjosarms4ent agoni st of M3 nuscari ni ¢ recept ors PET/EP2005/005838
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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-azoniabicyclo[2.2.2]octane bromide, (3R)-1-phenethyl-3-
(9H-xanthene-9-carbonyloxy)-1-azoniabicyclo[2.2.2]octane bromide and (3R)-3-



use in the treatnment of a human or animal patient.
Typically the product is forsinultaneous, separate or
weemsendsal use in the treatment of a respiratPCYEP2005/005838

Sy SRR 32 Blart SR BB RACHBIIFE, des

azoma‘tf'@ydltﬁ? 209 ocanetbrofiitié Pased as anang ahlté%cﬁﬂstaffttﬁeom st
rruscarl nic receptors of fornula (1) and in

Inventmml cul ar an antagoni st of M3 nuscarinic receptors
whi ch is (3R)-1-phenethyl-3-(9Hxant hene-
9- car bonyl oxy) - 1- azoni abi cycl o[ 2. 2. 2] octane in the

The pife@eht Piveticm btcdrainghy providey @nobﬁbmﬁtlorfwh&:ha:ompnses (@)
pharmaceuti cally acceptabl e ani on of a nonpo

a cortlggqstyx;@ﬂ@md (ke e qntagest ¢fd\iB mpuscarinic receptors of formula (1)

s ko PSS S UG S pere i plon)
phenefttiyd3a(-xanthehe0- na:bomqlwuy) -1famontabicydeBebAoctane, in the

form of AN AT s MRS 5 b BeReailiely pEseRinble aiPn

ofa mMg\oZHf ISP dc. zl' W?t 6 aRtHdHR lstl‘?ﬂ'l\h@muscéhﬁi%

[ s the u an ant agoni st of
recepmuscsa(BR)rb pheneibbe-indfxa‘r’tblnenﬂ Q-Qalrbomddxy)m-part i cul ar

scarinic receptors which is
azon'%%%c"i@%gﬁ?@hﬂﬂ brgnagu B xant hene- 9- car bonyl oxy) - 1- azoni
abi cycl o[ 2. 2. 2]octane in the formof a salt having an

anion X, which is a pharmaceutically acceptable anion
Typically the mombibatigrotgntainsithe astive ingiegignts anaeud (b) forming

part o @glngi;%ﬁBS@ﬁé‘?g"k'éké‘%ﬁ[égg'&B@1 o[ 2. 2. 2] oct ane broni de)

for the preparation of a nmedi canent, for sinultaneous,
concurrent, separate or sequential use in conbin Iio‘P
BR):

For thei atvmctaemceaof&@ut)it dbe fermilae fepioter ab@\é%@ﬁéﬁhe &My

AT GO R 2T

meanf @) eribeet theasite o Idﬂssboiatéd] q)anmaiyajlssocmatedforamd|SSOC|ated
form, fir S3AEIAHN BRI PELH IO o S RRTSI SRS o H16 BORBRMRT Shay
exist iATh&RrmP 8t 56804teRY .81 iRYhS FEIRPEPhyFraRE4AELER these forms are
also within the scope of the present invention. Furthermore the different salts
and solvates of the compound may exist in amorphous form or in the form of

different polymorphs within the scope of the present invention.

Also provided is a product comprising (a) a corticosteroid and (b) an antagonist
of M3 muscarinic receptors of formula (I) and in particular an antagonist of M3
muscarinic receptors which is (3R)-1-phenethyl-3-(9H-xanthene-9-carbonyloxy)-
1-azoniabicyclo[2.2.2]octane in the form of a salt having an anion X, which is a
pharmaceutically acceptable anion of a mono or polyvalent acid (in particular
(3R)-1-phenethyl-3-(9H-xanthene-9-carbonyloxy)-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
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separate or sequential co-admnistration with (b) an

ant agoni st of M3 muscarinic receptors of formula (I)
w@pasitms4par ti cul ar an ant agoni st of M3 nuscar i PCTVEP2005/005838

receptors whic

Simultqriaey s SeRRIRR ) 5eGIaSRl wse i e rertmans of 71 apiatory
dnseasémeﬁlrgééd&w%l 183 AnfARFfisA 8 bunién bPEAINY! patieat. t

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

he pRelt BRIty tr BRSISESe e o ) AHcSeis aRay) an

antagdd’%&%q\n:@m@céﬂni@fr%ep'@ﬁs bhformata (f anddin part@[lmgmnl st
nmuscarinic receptors_ of formula (1) and, in

antagcmttqf OB musgarinieragepioss whichng (3B shenethyle:-Hior s

ranthefib§-Salthnyiony rezpniafleyclolp-2.2loctane Infhe forg of 2,

havmgadmahi@hl Xywhiehs a. p?l]anmtaaeetlcaﬂytdmeepwua ahloa afad mono or
ving an anion X __which is

polyvaémt@ﬁtdaﬁm agiuiar GR)-- Mtbﬁﬁ ANt nea .Ca¥*{9fw'°xy
raeofAGHEER Zlociane by o ween%f.eg?aa;'ﬁgoﬁﬁ e pea b

simultavieaus; cohlureer] separate br sedquimial tse irt the tpeapeniof an of
. a i cament . for use eat.ment a respiratpry
respiragpGaseasMbiet esponds  MERMaRRREENNehyfah RRRD:
patlenf’m' mal patient by simultaneous, concurrent, separate
or sequential co-admnistration with (a) a
corticosteroid. The present invention further provides

Also pyifeet FrigSseniigp) BRiarn ot MBI IRt s ERp e f s

formul!ﬁ"(l thd ipSRefelAat an Hﬁta’yﬁrﬁﬂ@ﬂ\mﬂmwﬁm&&éb@omwhﬁgs
I taneously, concurrently, separately

(3R)- 1smﬁnaihylé3 (SH-xanthenet earp Xy damal@ﬁyclg[a 2.2]octane
in the Jé%\g%ti%ﬁlt gg&%g:ﬁ%@%)}s QN%HQQ % %utl@llﬂ%ﬁ&éﬁt’ame

anion 8N4 A6HY &t pellvABnIZsid Fin marﬂcular: @Rt -@h‘ﬁheﬁi‘yl -Bg9H-
-1- phenet hyl - 3- (9Hxant he

xanthne GroBehgIRg)- Ttz AR BHRIRLAR Glostane bETided e he
repa S8 ApBEkindR PRI RO, concfih dsafee o
sequentiausel iardonasingtidn withda) a cotimosteroid for the treatment of a
resplra(tng?/ dlzsleagee n% hylle_sgbggswg ﬁ/ﬂ:‘t gl%QSORlsgna{nbg Hmn%)ﬁygr_animal
patient.

Also provided is the use of (a) a corticosteroid 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 () and in particular an antagonist of M3
muscarinic receptors which is (3R)-1-phenethyl-3-(9H-xanthene-9-carbonyloxy)-
1-azoniabicyclo[2.2.2]octane in the form of a salt having an anion X, which is a

pharmaceutically acceptable anion of a mono or polyvalent acid (in particular
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1- azoni abi cycl o[ 2. 2. 2] oct ane brom de) and (a) a
corticosteroid. Typically said respiratory disease is
W(asaolsmaﬁwacute or chronic bronchitis, enphyseneCT/EP2005/005838

R GREA-Ry hen bEBe Rbrapoy o TrERGidtc a2 2gptane

broml%”a or chronic obstructive pul ronary di sease
Preferably said patient is human. Al so
prOV|ded is a pharnaceutlcal conposi tion conprising

The méﬁi’cp&@%{; &)'rﬁ?\g@%% h%:r @Seosp@(g qrﬂ%?ﬁ%ﬁ‘@@%%u?&arh@c

receptO® df f@ﬂh@léa(g i mgmarmailaoén hﬁtagmﬂstrof M3 muscaphicr s
which is { - 1- phenet hyl (9Hxant

receptorsoubisB g () | -Pheagtmi- §dﬁtgv>é¢ratbzn%-9z?af§9mﬁ'9xvh11 he
azonla%ﬁ:é(@ni% a%]lﬁgtjgfniahﬁ’l’ﬁé‘ 50 hgvmngrFmeﬁ X2 which is a

y accept I'e "ani on a nono or
pharmaceuyticalie Iabcaphadle( amiopaf timahaor polyvalent acid (in particular

(3R)-1 Rherenir G Kepbept A eabanalosy b e Pleciae
bromldg)%ii&r@ﬁé p%ﬁ)‘é‘i’ﬁt‘idﬁ&%‘?ﬁé}ﬁﬁ%rﬁe%ﬁ psatm ﬁ'necﬁéé’dnﬁ?ént% a

I nventio so provides a kit of parts
respiratonydissasegwhich reapamda@oMBsantagomBrmmabumanwr animal

N ML X WOURCTT R Tt

with (a&%%drﬁcdﬁi&% hyl - 3- (9H xant hene- 9- car bonyl oxy) -
azonl abi cycl o[2.2.2]octane in the formof a salt

having an anion X, which is a pharmaceutically
The pr%gglfleilp tg\a}é)é@naﬁ].l'rt%rér Bfrov?dgsp B Pnéthol %|f¥r\é%kiﬁata rﬂﬁhgn Q)'r Bnimal
patien{ &R)erﬂqgﬁﬁ’&ﬂ@r%nlscépﬁt%&dérrébplmto@ gisehoawhicty despoads o

abi cyclo[ 2. 2. 2] octane brom de) together with
M3 antagonian whiehs meghod comprise siiaultaneoshs RRCUrEEls at e or

separ%%& Y 'q?%nﬁglgl é&}nﬁﬁsﬁ@hﬁ‘gi ?Qld‘r’ﬁeﬁié]n( ah effective amount of

I'COSTEr ol a human or ani na
(b) an Bﬁta\gﬁﬂﬁst%ﬂM&musgafmlcrreoeptet!so’efmmhla(ll andhirr paiicutar any

di_ sease whi ch responds to gQni sm
antagqtighafdd3 mlsscarlpwsggt%wﬁm 'P‘Réﬁg yp%ﬂ%ﬁﬁa?tg@ﬁ" st of
canindfl PR ) A S O A Bt a s
having an anion X, which i IS a pharmaceutlcally acceptable anion of a mono or
polyvalent acid (in particular (3R)-1-phenethyl-3-(9H-xanthene-9-carbonyloxy)-

1-azoniabicyclo[2.2.2]octane bromide) and (a) a 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 formula (l) and in particular
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receptors which is
(3R) - 1- phenet hyl - 3- (9H xant hene- 9- car bonyl| oxy) - 1-
w@2msitslascycl o[ 2. 2. 2] octane in the form of a SBECT/EP2005/005838

havi.n ani X, whi ' h '
an an 33 e Pl e SR Ao
xanthe?@fé-békﬂdﬂyloxy?{1 -azoniabicyclo[2.2.2]octane in the form of a salt
3R) - 1- phénet hyl - 3- (9H Xant hene- 9- car bony| oxy) - 1- azoni

havingzan agionof.2vkichji® atriesmaeewtically agrapiekje anion of a mono or

ool GBS B 1 B PR SRS oo

1-azomﬁ§@¥1dléﬂ2€2.2]qﬂtm§ﬂ)mhbﬁ;,hn mespciation twith\B) ant agoni sm
Further provided is a conbination, product, kit of

pharmpaeutically asaeriable earigePefi@Hve described wherein such
conbi nation, product, kit of parts or package further
conprises (c) another active conpound sel ected from
The in?@htﬂ(d?m_sb\prbggéb iat kit of, parts) cdrdprsingi(lsY an atagonist of M3
eukotri ene ant agoni st.s, (,d).inhibitors, of
muscagigiG teeeRiRye Of (@yn%%%l? RNAdR ool oGRSt Pf M
muscd FERICBPIHAHIEN 5 (o). BphROER Dt SRR 9-cabonylory )
1-azorisbicyelofpaloulane Jn ihe foehef eshlt having Ao apiouy, which is a
consj sting of PDE IV inhibitaors . .
pharmagg il teepiabid aBRp o g Fhd s f Rainuas,
(3R)-1E§£éﬁpr}e%t§@-§ Jx@ﬁfHéﬁ‘éQ-@éﬂS&#‘y‘fox’%-iﬂaﬁnié&&icﬂo[@tz.ﬂm

_ (D) an antagoni st 0 muscarinic receptors
bromide) tbgetimer withlinstauctions forsimuliangpus., CPUEESHi sepasates

scari.ni c _recept or ' [ .
sequeiiah e PreenBtgoshioelkd fehibestaroidiprs Fregipent ol 2y,
humarBF el [patienls@fdriHteiromroridiecéplibiie @b aarespiratonadisegsan
anion X, which is a pharmaceutically acceptabl e anion

which o¢spondsrio M3 apéaganistent acid (in particul ar

(3R) - 1- phenet hyl - 3- (9Hxant hene-

9- car bonyl oxy) - 1- azoni abi cycl o[ 2. 2. 2] oct ane br om de)
Furthetpovided % 8 Packags cempridings(b) be amhgorist i3 cougmanings .

It is also an enbodi nent of the present .i nventjon the
recepigszobiormpladl) and dypartistlasanyant @ﬁ?‘?’ﬂ}/‘é PPUSESIYr s of

2 ndi it "y : VB

ecenffl A SSRIICHUARYL st B o-1
azonidB®)cld[2ih2petand indhé 96+ aha sattdra®ingaam anignoxywhich is a
pharmaceutically acceptable anion of a mono or polyvalent acid (in particular
(3R)-1-phenethyl-3-(9H-xanthene-9-carbonyloxy)-1-azoniabicyclo[2.2.2]octane
bromide) and (a) a 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, (e) p38 kinase inhibitors and (f) NK1 receptor agonists for
simultaneous, separate or sequential use. Typically the additional active
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1-azoni abi cycl o[ 2. 2. 2] oct ane, in the formof a salt
havi ng an anion X, which is a pharmaceutically

waewepta e ani on of a nono or pol yval ent aci dP(T/RP2005/005838

i cul - o
compLig (< 15 FleeterTom 18 Arouh panSIREng. QLA BT BefTaioss gne
(b) p2&RjoRits o[ 2. 2. 2] oct ane brom de) and (a) a

corticosteroid without any other active conpound for
the preparation of a nedicament for sinultaneous,

v o SFUEHORR S R R oo M. o
parts dBpasKageuvnrisey(bd ahtamaganisioof M8Imypsdariaid recéptors of

referred corticosteroids to be used .

formu ey RATECWRr 8R @W’t@%}iﬁtimﬁ%r@%@éanm %ESBW which is
(3R)-1g§¢§¥¥étﬂgl€§-@ﬁ%aﬁﬂ?ened§2&%% ﬁu%%tg{iésiegcggfz.2.2]octane,

azacor al opr edone acet a eson
in the el ohe shit$raninghpanionoavisich lis d phaomacewotically acceptable

. triantinol one acetonide, fl.uoci 0 ide,
anion of agRPRR AT BelyValed aP'fio(frbﬂ%ﬂ'ﬁP@S@%L—?—ephae%%tfﬁyr"-@-@“-

8Y hapLR
i 54 B3R P%oASERIAE 22 AAGHETE bgRRRg n o
corticqutentid aatihasele adtivemompomads. di pr opi onat e,
hal onet asone, net hyl predni sol one sul ept anat e,
nonet asone furoate, rinexol one, prednisol one

It is al%?ra‘i‘l_eémb@&i?nerﬁio@ kiRs prisat indBRtGN eHEeu s ePbpariadtagonist of
uti casone propionate, hal obetasol propionate,

M3 muscasinie teesipters £ formwa (b @ngdria pesicsthar 3y aptegoaist of M3

[ t fluni. bade, ' ,
musoB R LSRG R PR BB E RS BB A RE 0B
1-azoRiGbYCRI2RR]bethBEInthe doen obatsaltaidvirkpar adiqr Xpihichtie a
hydr 0corti sone acetate, hydrocortisone sodi

pharmagesiipallyeacqapsable spiahel & BraneerR¥rHankad Zirr? particular
R CHBE BB HTEPBAANS S BroBROLA A2 1aBlsL B[z blocane

bromidléxane (4o eoricoblensid avithibeit ahg othereddiize @oenpound for the
tri anci nol one, dexanet hasone, nonetasone, cicl esonide,

preparatian ofza Blesicament fob simtiiangausRANCHESHL SSPFratmor

soqu HBFELE N A0 oy St lcsiuEtlc o drionds o

antagbhishy itr @ kymiedeemartimmgl patientoandr ost a- 1 , 4- di ene- 17b-

The preferred corticosteroids to be used in the combinations of the invention are
prednisolone, methyiprednisolone, dexamethasone, naflocort, deflazacort,
halopredone acetate, budesonide, beclomethasone dipropionate,
hydrocortisone, triamcinolone acetonide, fluocinolone acetonide, fluocinonide,
clocortolone pivalate, methylprednisolone aceponate, dexamethasone
palmitoate, tipredane, hydrocortisone aceponate, prednicarbate, alclometasone
dipropionate, halometasone, methylprednisolone suleptanate, mometasone
furoate, rimexolone, prednisolone farnesylate, ciclesonide, deprodone
propionate, fluticasone propionate, halobetasol propionate, loteprednol
etabonate, betamethasone butyrate propionate, flunisolide, prednisone,
dexamethasone sodium phosphate, triamcinolone, betamethasone 17-valerate,
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carbothioic acid (S)-fluoronethyl ester. Still nore
preferred corticosteroids under the present invention
wa@e®s/1b4eesoni de, becl onet hasone di pr opi onat e, PCT/EP2005/005838

et as oat e, | cl eso
betamgt?tpg%@ ﬂ%ﬁﬁa Bré)p'(?'}a] %@dﬁ% éé)%gg%e? 'oni de
hydroc%ﬁﬂ;cfrtetgdottﬂﬁ@u%c%wmé@ﬁneo@ntelswmmsphbsphm drat m of
t racenates, their enantiomers, their

hydroaditissnergobutaée.and mi xtures thereof, and optionally
t hei r pharmacol ogi cal | yconpati bl e aci d addition salts.
Even nore preferred are budesoni de, becl onet hasone

Partlcdiiarw pRifeed eortitesRireienmden tiraprmseat iriveation dee:and
fl uticasone propionate. The nos

dexamedhasapes begesenides beglempihasene. ttrﬁgf&wqﬁeﬂe’atﬁ%xamethasone
momefaggggeﬁg A8 oARE ﬁﬁﬁéé%'&‘?\tehﬂﬁ B61idH, 28 s%ne'“ébﬁlum

PG cor |costei'0| s wthin the scope of the
phosphatessit esteretherest aswelidsSoz0a efitueneta d(Zal ts or

deri vat th f which be f
furanylserbanshewir- b oV A E b 1Rostar | 4-Qpne-175-
Carbotgﬁ,&%ﬁét@gﬁu g.h e&g | um salts, sul phobenzoat es,

| na acet ates, propionates,
d| hydrogen phosphat es, pal m t at es pi vai at es,
rnesyl at es, . aceponat es,

Sl mprespkefoEeb oHioSIes Datibdien e Biean] tahtion at; hudesgaige.
beclor‘b%ﬁ\ag&ﬁég ?éﬁhgtﬁ,‘j%@étﬁb 8 e, didlesdidé OfriEmtinolone,

erred enmbodi ment of the present
triamclnoleng amton&ieatrcamndnnolanedtexaacatmnm anfbiluticasenens

propioRaie Py 4% T 1o ot 1bels Fremadiebe s iR e
diaste el% Rilttnes tRekeyixand Bﬁfkﬂtally their pharmacologically-
arbony

OXYy) - 1- azoni abi cycl o 2.2]octane, in the
compéttbleraoﬂ aaddatui»rt saiaauﬁvgnanoempr@rﬁeryed are budespnide,

beclorgpg\gsg(%g:éit}{ga] aea ((:rﬁﬁ gqb Io%gffptooarte Oélclgsgﬁ’iag and fluticasone
proploh%@ ﬁTeOI'ih@@?bl'é‘fén'@d (:Si'ticééférdiidlexf thes prazeny Inveplien are

1-azoni abi cycl o[ 2. 2. 2] oct ane brom de) with a
budesoaids ans beclometsasans dipranienatdudesoni de,
becl onet hasone di propi onate, nonetasone furcate,
cicl esonide and fluticasone propionate.

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,
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 (I) and in particular an
antagonist of M3 muscarinic receptors which is (3R)-1-phenethyl-3-(SH-
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
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A particularly preferred enbodi ment of the present
invention is a combination of an antagonist of M
WORES/ALI4H C receptors of formula (1) and in parCT/EPI085/005838

polyvafl ant lﬁgglﬁ t r@%g@@%ﬁﬁw% 18558 Hehe8icbdriyioxy)-

1 azorﬁa@uayagfm 21ttarde Bromidalivehcd e&racastémdts@mtemfmhe
formof a salt having an anion X, which is

budesphidenhedomethasopedipgnionate, AMSaEeNa UFBAE, Giclesonide
(in particular
and ﬂ"ﬁ%ﬁ}%’i‘é E’E‘Eéﬂ@ﬁgr - 3- (9H xant hene- 9- car bonyl oxy) -

1-azoni abi cycl o[ 2. 2. 2] octane bromi de) with a

corticosteroid selected f budes
A partisalarbr e Rsshemapg BT Abe ProRsR I RGN A cgrabination of

on anSHEIFRT SR SRR R AT A e o,

antag@‘hst&b‘f I\WB nalm.flcqwgmm mt:gpteﬂrx;g\ﬂ'm@ i‘sr(gﬁh)ﬂhphgneibpl 3¢t st i ng
-2, 2-dit 2.

xanth gl GBI - BRI Bl £ PIdctane I 16 fepBiiEsat 2 o

havmgﬁ%ﬁ%ﬁl(ﬁf fg:s i§ %ﬁhﬁtmaceutlcallly accelptablc)a anion of a mono or

t hene-9-ca -1-azoni abi cycl
polyvabgrit. ablwllnqiammmllmr(@lﬁi)dbphamthyl -3- (9H-xanthene—9 -carbonyloxy)-

vasof ol Aadat e e da BB Ae B aed A oL

budesghg!@'sgglclg'ljélhé‘s&% dibfA5ibRAIRL FhoTRétasbrsl fdrbats, ciclesonide

becl onet hasone dlproplonate nonet asone
andfmuﬂasanerﬂewmnaﬁbnlde and fl uticasone propionate.
According to one enbodi nent of the invention the
ant agoni st of M3 nuscarinic receptors is a conpound of

AnothEPemiodintént ciBle ipfedtit invantian is a combination of an M3
1- phenet hyl - 3- (9Hxant hene-

antag@ﬂl@éwi@etﬁﬂcfm the gpaym mn%#mgo?fﬁ(ﬁ)é?ﬂwm -2 2rdithign-2-

ylaceté@%@ﬂ{eﬁgﬁa}fq%ﬁg&- %ﬂb?‘%% cgéhréo ﬁro?’mde (3R)-1-
phe eﬂWlW@l—@—&énMé Q—barhmiytoxwuﬂ aazonlablcyclo[z 2.2]octane
bromide.aAnA (AR Syi4 S -0 F&%@Q%ﬁﬁrew%ﬁ%ﬂé-ﬁ#toxyl 1-(2-
S T s o o,
selected ditcime budabmxdda,eb&clmmethasma\mmpmnamemameé@@ﬂ%mrQﬁte

M3
ciclesonide and fluticasone propionate.

According to one embodiment of the invention the antagonist of M3 muscarinic
receptors is a compound of formula (1) and in particular (3R)-1-phenethyl-3-(9H-
xanthene-9-carbonyloxy)-1-azoniabicyclo[2.2.2]octane, in the form of a salt
having an anion X, which is a pharmaceutically acceptable anion of a mono or
polyvalent acid (in particular (3R)-1-phenethyl-3-(9H-xanthene-9-carbonyloxy)-
1-azoniabicyclo[2.2.2]octane bromide) and the 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 (3R)-1-
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muscarinic receptors is a conpound of formula (1) and
in particular

W@ 3RpA14phenet hyl - 3- (9H xant hene- 9- car bonyl oxyRETWEP2005/005838
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carbonylg)é(yf-ﬂrt 2o ci?ﬁdﬂp?loggaiqu&%'nqae dhe tﬁ@@hl@é&tb%l& i9f

conp I'se oné or nor

budesaldét i onal active substances which are known to be
useful in the treatnment of respiratory disorders, such
as PDE4 inhibitors, b2 agonists or glucocorti coids,

| euk | e i i
The co AL BAHRI LGP S Spt R it ke
additiofBl ARl sitsstaroosnphiel aoé kaowhdblbe WY inrthé ieatment ¢fat
can be conbi ned with _M-ant sts a

respirat:dlo0roREr. 168 a4 RDBABAPYP AR 290Nt Paglucocorticoids.
leu kotr:f?%{ség%%ghl]lnbg&s sk lof %gfrfkulm rﬂ)@%tkmé’éecinﬁmlio% bind/or

_ rotaverine hydrochloride, lirimlast,
NK1-récB‘dt®mmtagomsts | oni | ast,
D| et hoxyphenyQ hi azoW yl tyridi ne®-carboxylic acid,

Examéwé"% ]of'sln"t’acjflé PRIE4 iél‘f?ﬁ"(b‘\fdfé at-AmB BevrbRfeeInyith M3-ahegvhists
and cdﬁlcxiﬂtenoadsdfam/dembufyllme,z'o[lgnam, dipawhdines ayefylisenflapingst,
plclarréa%{;l m_qsl?glr ﬂ%’g\;er%oﬁgécfhgﬁ'ogg%t rirpilast, %’#%Fhlafs adeni n

CIlom|l§st @‘[Qﬁg% Dlethoxyphenyl)th|azo| -4-yllpyridine-2-carboxylic acid, (R)-

h
(+)-4-2- (Bl-([:yq;lq)mntyll)(/)xyAolsr@ﬂ]_oxypgglgyl()))éyp uelnr;/(l)étlh{/]l(]epySrldm 4 tf\%f g‘ de

DichioBf oA 24T SRR ARk Aokt 2,

oxoacétdrfn’dé@ Gb FgsroIEAXY )-NE= mietHWQyouﬁnnrbMW)thyulqu(ﬁ 5-

- isopropyl-3H-purine hydrochl oride

chhlom-HGDWldmyi ﬁﬁﬂ@mgxyngaplg'(q@d:,a&lgg)mlqﬁ NASeMethyl-drxp-1-

phe"ykgrjb%ﬁeﬂe&éh%@%g ﬁ’iﬁ’?w R 43"%%%%3?& H’%Rﬁﬁpyrldme-#

carboxtrhide!, 8+[8 bl@pxaptmwm:mtlubqbanZylee(ethyllammo) -8-

[ 4- cyano- 4-
ISOPr09}‘l:$|dp9‘-l5WI MQGNWQG 8. (HstheNSFpheny ) cycl ohexan-
bis hy&ro%et%éﬁht%eﬁ E|U{II] 1-(2-methoxyethyl)pyridin-2(1H)-one, 2-

carbomethoxy-4-cyano-4-(3-cyclopropylmethoxy-4-
difluroromethoxyphenyl)cyclohexan1-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
woenebets40003/ 09761 3 and PCT/ EP03/ 14722 and i nPCTIEP2005/005838
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|"am nop heng -2-meth E yl am no] et hanol ,
1-[2H- awgww-mpcﬂwm RB2azin-8- yl] 2 -{4- [3 methoxyphenyl)-

124 ot S aRb P2 ey Rytnalelhanch, & hvdrgy i thydron 2
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et ot e 'ﬁ% S of e
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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, iralukast sodium,
montelukast sodium, 4-[4-[3-(4-Acetyl-3-hydroxy-2-
propylphenoxy)propylsulfonyl]phenyli}-4-oxobutyric acid, [[5-[[3-(4-Acetyl-3-
hydroxy-2-propylphenoxy)propyl]thio]-1,3,4-thiadiazol-2-yllthio]acetic acid, 9-[(4-
Acetyl-3-hydroxy-2-n-propylphenoxy)methyl]-3-(1H-tetrazol-5-yl)-4H-pyrido[1,2-
a]pyrimidin-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-
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en i 0
6-onerérhCeiBMSion reergpatwmneéw&%@ﬁéyﬁéé A RRRT Gy
e e PN o it it
2003 q@$|(3171€8hpfplt41) msiaaBngonl st s and corticosteroids are

palifermn, cetuximb, gefitinib, repifermn,
erlotinib hydrochl oride, canertinib dihydrochloride,

Examt}%@a&fiﬂggp\eﬂggg pﬁ&éei]ﬁﬁﬁnntnao onlsts(,: th:r’g gan bet cr;]omblned with M3
antageyists d4nd dortiebbigraids @og nolpltantlumybesﬂate %ap%%/tq lIjalmnecéalltlagt °
vofopitant hydrochloride, aprepitant, ezlopitant, N-[3-(2- -Pentylphenyl)propionyl]-
threonyl-N-methyI-Q,3-dehydrotyrosyl-leucyl-D—phenyIalanyl-aIIo-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, (+)-
(ZS,3S)-3-[2-Methoxy—5-(trif|uoromethoxy)benzylamino]-2-pheny|piperidine,
(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)phenyl]ethoxy]-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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inhibitors that can be conbined with M3 antagonists
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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 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 (3R)-1-phenethyl-
3-(9H-xanthene-9-carbonyloxy)-1-azoniabicyclo[2.2.2]octane, in the form of a
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antagoni sm of M3 muscarinic receptors and
corticosteroids. Thus, the present application
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resplratmgei|$msa/\whi¢h|rﬁsmmdﬂ fodvis améagaisil t aneous,
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with a corticosteroid for the treatment of a

In anot'h%'x3 Bmwdnhénﬂth@qﬁegemhoénttcﬁsmmsm aNBackagegompFising
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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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antagoni sm | n another embodi nent the present
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har maceuti cal conpositions. In the nost preferred
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corticosteroid are both present in the sane
pharmaceutical conposition and are adm nistered by
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form agefmay dechrgparackhy 38y of e Maihadsevalt Known im et it s
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associationasith fher cdrhier. pin génetal thre fdfrmaulsifosnsrare qurepareid by
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carriers or finely divided solid carriers or both and then, if necessary, shaping

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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antagoni st of M3 muscarinic receptors, a
corticosteroid and optionally other additives and/or
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acces$anyringratients. medrtablets maué)mml@@emcbby campressing in

a sultagls iEh I e PG TAgECIAT kAt p fofth e B e

or grahllBs Séivridily *ﬁﬁlké@'v\m% Blhﬁe@CIUbW@ahtég irfs @ilidrits, lubiicating,
association"wth the carrier. In general the

surface@ctive ar idispersing a\geetﬁaﬂ\é@ul@@d tabletsrmay barmad%bv maRdding

o o slF kRSB S BRRR PR PO st

comp&ﬁ‘l‘dé rﬁB%téﬁbﬂMIth fanﬂﬁéﬂ%@ﬁ)’dlh.@haand@ptlbﬁally ddectaind nt o
desired fornul ation. Fornul ations of th

SIeved rT\V@ntablﬂﬁs syt eionally begoatedanseared and may OHBU'%Eed
SO as gc{ Slﬁg&te:&gﬁﬁlegi' (P& Eltnﬁl éFEotn?rofﬂH&f‘ éeﬂ”’?ae B SRotive fﬂ’?ﬁl’@?ﬁent

each'contai ning a prede anount™ o
thereihhe 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

Wher@fﬂg &Jﬂ@o?ﬁoﬁlé"ﬁttﬁé f%l‘?n ofh daﬁtg g aﬁWb@ﬁ@enJét%u?éﬂdn\ﬁ@

may al SO be prese as” a bolus, electuary
suntabl!ar f@a@te&nplé Lfsyrlgjme‘ afnr&rhanﬁlcmedmamegsema haroygelahse st

f sus ension or sol.u und in
capsufp. \fgichedarmrstios S sho Tt of o 5af BT keflsuReaty
pharn@é@hﬂ@él'd&n‘i’ér routinely used for preparing dispersions or suspensions
may be considered, 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

laminated atluminium 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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sem synthetic oils such as peanut oil and olive oil,
gl ycerine or water with flavouring, sweetener and/or

weeiosati4sng agent. Where the conposition is in tPer/EP005/005838
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the invehtiSH &RdP&ditable Pb%bk’ 8856 B drHbPSESstafitSRdRhess IaBRRedT

magnesi um stearate or stearic aci d, talc, gelatine,
starch ddse iof |ackese ishrefertest Eash capsuleuereastridge mapigenerally be

contairy Befyren ZedBa8 gt edbinccabeufiRl 388k halbeiBotiiny
Altern@tfel, SRS SBHV I FENBRESS MK b P?es_%‘ﬂté@WitﬁoUﬁé*&iﬂ@nish e

acti've ingrediéent in a'tfrée-flfowmng formsuch as a
powder or granules, optionally m xed with binders,

For singlly oSS Bitetsae At diah aind R Aok e e dinet sl lifed by
the ma@gctideri®iel sthal comtamers!i Wisibh @rasdythehzrd Heldtinee of

t he powdered bl end conprising the active conpounds
capsulesi Atcapsulevitashtodbe takentfram gusepaiateueon oreentainer andl | y

nsene g Aoty L AR 1925 o o
openeti®fipirfofated viith fine\wreuttigblades irdrdes te atiewfart diethe
active ingredient therein. Were the coggo& tion is '{on

inspiratory ginstiearn ta Pasp duoegh dhe capsileder RewaesemMEINEeNt or

: ' [ I i
cischa bl AEERUR B B PREBRAIRE) mears o
centringﬁIFfOEdet during mhalativheAfter imhafatians tifet emetied icapsule eas! te
be remBgrAGNG P araRS. WpstyfRarseantlingayf o Mnaler i
nocos RS 8y BRGNS TSERSAIo AR 5 s, na

can beydiffatultrandchypsiensomerfpr pomegatieots &ther drawbankstrelstechto
he ation ma r_exa

del.ive t | u by. i nhal f e,.
the usg &f b inbelei aratie dpnh AT RS Kig (AP &) B ieGtion
against PSSR upBGEUTGH tAE AniIeAt difl 4B pRIbIEMAS vithedBerfing or

gelatine or blisters of for exanple |am nated _
perforatiomafténiveresipsylesthavelzaen expasedmravieustyrtoiexdieme ealative
humidity, which causes fragmentation or indenture, and (c) possible inhalation
of capsule fragments. Moreover, for a number of capsule inhalers, incomplete

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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Packagi ng of the fornmulation may be suitable for unit
dose or nulti-dose delivery. In the case of multi-
waelo®e/1tabi very, the fornul ati on can be pre- rretmnﬁmmsmos&s

el s B 5By Rl YR SV LY P iy s usee
lnsteadTHf 4 Rketnehiimeepef @oskd 6an Bylindredssd; but it is lnconvenlent
devi ces. Formnul ati ons generally contain a powder m x

for the fpatlenhﬂmabatacerarbemtteSféléniE beraiarep SUEH é‘eV'ﬁ"@é ¢ 8f€And a
sk P RUF P HESEBEAD 45, BUUREPGR)pER e

transp@r@ﬂ%lbﬁlp%ndlé\;béﬁ tH&l@llst@lyp@ﬁm ally contain between 2ng
0 nmg of each therapeutically active ingredient.
AI ternatlvel y, the active ingredient (s) may be

Multl-dg)ﬁcg?rﬁrgﬁl%% &% B?P&Bntﬁ?ﬁ GyrBlRe és°ure5 a%'tlﬂ S Bf M&WW' ers

ype, single oses ave een wel ghed by
formul&tien. Meheyf cotisist of alretanveiydian‘gecmmttalnee asd a/wmaﬂwm@raeurmg

|
principie it hiep 405 SRspieAy B Paent Hhecoripngr fears Sultble
doses 'tﬁH‘t%re cﬁ%etlﬁ&lbﬁjuéﬂﬁ ﬁ'og'f tﬂéﬁjlk@ﬁ@bﬁ/ﬁer b'?&blurﬁélﬁc

be opened or perforated with pins or
d|splacamemtn§jahbasl dese mnezaswlngtmlrmiplemeplat ingedinggotatable

membisade: SrEPAPRIETD) St (6 Cel g0TL R e T e ne

4239492‘!%\':!';FEJ b%l?@is}@@) ?&@%I@@?ﬁrﬁe@é' &Ns. BN 0186284068 2165159

ntri force urlnglnaatlon After |nhalat|on

and WO]@Z/@%QQ)aan@ rotetable frasturos (R o YHO\RA00T 6h) alhBavingal er

cavitie§ g(@‘gé}g nge %ﬁe -fﬂgi WW@%&{%&{}P %8}1 re bthéf‘r multi dose

dev.cewfna% hEaduirmpPsicdsi (englUe 5204809 andiWwo @7(1007931)obr
burdensone for sonme patients. O her dravvoacks rela ed

measuringt plungers with alecal gsclicumicrential ieeess W disRIREE & ¢

volum %P R RG0St il B POt o
g. EP 050562 f, Vet 92/04068 andtWO ©2/04828s have been exposed

previ ous| y to extrene relative hum dity, which causes
fragnentation or indenture, and (c) possible

Reproﬁgﬁgleaaégm%fasﬁﬁﬁéig ﬁn% bAGRERbRr MRESRSSEF niul ddse

capsu ers, i1nconplete expul sion has
inhalebédevicesported (e. g. Ni el sen et al, 1997).

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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Sone capsul e i nhal ers have a magazi ne from which
i ndi vi dual capsules can be transferred to a receiving
w@hb@sbeues i n whi ch perforation and enptyi ng takR€BEP2005/005838

systenfs bl Easey B IErS Fan gt HB GaRIRELEL T MERIERITG A stream,
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conduit for doSe discharge (e. / 02558 "and GB

is obtalrmed@dng dishkgrgeonpri se the type of mJItl ple unit dose
i nhal ers together with blister inhalers, which have a
limted nunber of unit doses in supply on a disk or on

Conseduéhly, bepBdts dinieghaticr meﬁh§‘élrélﬂebéé§a$f/ Meveer if
protection of the nmedicanment than capsul e inhalers.

practicae Haysarediatiwaysnerit of helshalersiesign. Racaysaof iy high
numbditHosBSIFpF RIS, PonkBr bpnBioorREBld PlcPUaye

of the afr candiitkand tiee denbgglonferaiisremeans lhﬁstlbw'rmamizéd dmd/or
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regula eleapingrofdhese parts Sikst bgeRssile avithatadiecting H&m@a'

doses‘m fl‘Ee dd\Rcd. %Q%Lﬂg %SQ?ﬁﬁalé dlbg&lzélgé I@ﬁ?ug'hESntalners

ni que ransport e str
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wo sRpEGESn EpEsudh SamrapiatenymiESedohe g ukh slpasable
drug cgﬁ@%é@ %Brrbaglﬁ&hbﬂfé #! el éittd rhgsacbpnﬁﬂ’aﬂb?\eér%téi}énby

ent e container bear tiple doses that
stricterar e |solated i ndi vidually fromthe bulk of powder by
vol unetric displacenent. Various dose measuring
principles exist, including rotatable nenbranes (e. g.

o RSBl Lo AU 1 o LB P,

mventnommgm adwinisterdD @@rosvl@ vgrich operte a/wﬂjpmeaaam@ées or

oy b1 084 oo LByl B Rgblh-

active @QB@t@hB@é cabbeipraydd und@Sitighl @véssese BatRat® asistrofng
(e. g.US 5201308 and 97/ 00703) or measurin

Sl
mhala!plemagwgs #sUisa The advaatage qféhﬂseea@rﬁmls@ns ip dhaldbeuse o
propelfé'g?QE\Sé?ecé‘n Bgréoﬁﬁaﬁl Wﬂgﬁeﬂée@ﬁlﬂﬂer from the container

Ivery C alr conduit e.

Such atomisers are described, for example, in PCT Patent Application No. WO
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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g. EP 0505321 , WD 92/04068 and WD 92/ 04928.
Repr oduci bl e dose neasuring is one of the ngjor
w@owsetsass for nulti dose inhaler devices. The POWEPR2005/005838
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retain%f inea) céﬁi%f]%rq%% aﬂ%lﬁﬁﬁnigll?\ec 89"6‘?@9%5 WiH CAMVd Yeg and

ecause the ‘nassive and rigi ose neasuringsystens of
metering valve) asd fitteddhtr 3n astuatart prowidediwitht 8 dndythpiscs.

inspiratory air stream the powder mass is sinply
entrained fromthe cavity and little de-aggl oneration

MedichfhePls fir 2Rehifidtrafien By SRALEEN dESIRNYIHA0E laYcorieMadat e
di si nt egratl on nmeans are necessary. However 1 n

particle size:. The, optivympasticie sizel faainhalation isto theesbronphiakbsystem
: ign. B f hi.gh, number .of i i -
s usufod i Pt Ui At RNST BAYDRCLSERETONRGONER s o
gener@@q%egér%%ggg@h irthaiditd RRicHehe ABEHICARIA}. To dBHadVe Hesh

_ _ d and/or regul ar cleaning of these parts
particlensizesttbe pastidles of the adityetingiiediantiasproducedgayks sidéses

reduodq oy SEnRFiciEL el ol b riCBRAt PR S BlBeRiEaL I o,
techni ﬂ@s.wrﬁséééiwfré‘&[mﬁihaszedémat@dsommit elsssifiCatiordor

o 97/ 000703) . For such sem -permanent nulti dose
sieving.rffrgfereblynthenpaiticlassuilibe erysigllivent ai ners, the
requirenents to prevent drug accunul ati on are even
stricter. Apart from applications through dry powder
Achievind al ifigls dobe repraeiasibilitpnithahictdrised powders is difficult

because of their poor flowability and extreme agglomeration tendency. To
improve the 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 lactose, manitol or glucose is generaily employed. The
particle size of the excipient will usually be much greater than the inhaled
medicament within thé 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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i nvention can be adm nistered in aerosols which
operate via propellant gases or by means of so-called
wat®siisass, via which sol utions of PCT/EP2005/005838
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the forne ohaanedicatedplastes paigh eomambegp. and a suitabl e
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solvate€ar bgdraies detsermling bhehe shoicalnféhgasmpaynds $a) dred (Hed

v o AOCE VRS 9 EE S R e
vary on\%@feib‘%{%@ (l)fythé‘%fi‘ﬁ%eﬂt ﬁ%@éédlﬁ’lgéigﬁfér SthatvafBus salt Pbdrd. s

nown In the art such as surfactants eg ol eic
The phamhatauticebcormbinatiansi accadingstosthednerimnonay Rostaina)sed

formul at.ions W |l ge Iy be.retai nedA i ster
and (b)cEaANAN At WERRE (8o eatiuad Wt R golaRl g
preferaBBifRSrhMe50 # g1, . and fitted into an actuator provided
wi'th a nout hpi ece. Medicanments for adm ni stration by

i nhal ati on desirably have a controlled particle size.
The wegﬂﬁ ﬁ%ﬁ%s{a?g%}@?ihiglglwear%i bzaesefdoén {H?ah&;rﬁbbgﬁd w}te&ptrg&ed as
(3R)-1-phenethyl-3-(9H-xanthene-9-carbonyloxy)-1-azoniabicyclo[2.2.2]octane
bromide and thé 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 50:1, preferably from 1:5 to 10:1, preferably 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 (3R)-1-phenethyl-
3-(9H-xanthene-9-carbonyloxy)-1-azoniabicyclo[2.2.2]Joctane bromide and
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Is usually 1-10m preferably 2-5m Particles having a
si ze above 20m are generally too |arge when inhaled to
w0 e@shi1ube srrall ai rways. To achi eve these parPkCTER2005/005838
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action my b eparated out by air
single dbessi fication or sieving. Preferably, the particles
will be crystalline. Achieving a high dose
reproducibility with mcronised powders is difficult
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neration te ncy o inprove the efficiency of
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particle size of e excipient w usual |y be nuch

20 to 1@0@&1@ of (3R1-pheneihlyaBdBHmatitbameAtcarbonylaxy)ht- present
i nventiaon. Wien the excipient s |actose it will

azoniapiGyclofy W]BEtaBPQEWC?%%”&FPFEébﬁ%éaﬁs%g ofhugeseRiley
crystalline al pha | actose nonohydrate. Pressurized
aerosol conpositions will generally be filled into

For exaamnils,tthe active sabstantd cambinatimnsexeeading liy the imveptiomgay

contaify 4RSI (O b XagnCAS T CRIPOBSIOBBR 1 pol yrrer s
azonid ﬁ:‘ij%fdt[ﬁgob(} X}g%é%égn%gémh%é%sé\ﬂo‘f bebRridtha§shd nt o

an "actuat pted for deli very. Typi cal
dipropioowpm di i ratie biyoveighs@): (akini thergngenootabouick 200 to 50:1,

preferdRi b L30T BP e L1 DB DM OR B AP BP R  on

10:1. Or suspension in an inert vehicle such as water
optionally in conbination with conventional excipients
such as buffers, anti-mcrobials, nucoadhesive agents,

t.oni ci i fvin . '
The pHeeel Hpaltompd AR T80 80 e B Bhiidn PBRghG he
comblﬁ'a'tIUrtsade (dpanal(bpae dsualls denimmistdred solthat BR-1-phenéthel-3-
onventi onal aqueous
(9H-xanthene-9 -carbonyloxy)-1-azoniabicyclo[2.2.2]octane bromide and
beclomethasone dipropionate are present together in dosages of 5 to 5000 pg,
preferably from 50 to 2000pg, 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 (3R)-1-phenethyi-3-(9H-xanthene-9-carbonyloxy)-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 (3R)-1-phenethyl-3-(9H-xanthene-9-
carbonyloxy)-1-azoniabicyclo[2.2.2]octane bromide and from 20 to 800 pg of

beclomethasone dipropionate.
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or non-aqueous vehicle, for exanple a cream ointnent,
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W(p)lzm)s;tlesmm patch or nenbrane. The proportions iPCIEPI05/005838
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the corpbination$ actyrdingfcetheddventioor ldadg to multiple idogeaof H1ie The

aforerippiope expIoles THRARPatol phie aunbas it aGetiE o P
mvent@ﬁ %%H'lfe fo'6"hs"1‘aﬁ<% bﬁc@ﬁ dé‘?' ghﬁeéﬁdlﬁ?bnftﬁéwmﬂldﬁ ohaction

, preferably from1:5
of the pntichetingigjc agant twic a dayners@nqzﬁ every ey 3 ey ar evanyon

e S

are normal ly adm ni stered so that (3R)-1-phenethyl -
3- (9H xant hene- 9- car bonyl oxy

Preferalaly ding aonwpmt@pzs in gnig db5g8 %ﬂfmnf@reemalﬁo%?&‘ﬁtd%a%%e

or metEFe(gfﬁ s{)lo@%?g% th’gt ﬁ&%ﬁ@aﬁgﬁép@jﬁrﬁﬂ?& fg@(’l@fj%%g y

ng, better still from 20 to 800 ng per single dose.

For exanple, without restricting, the scope % B
Each dosagetunicarieingtsyitablyrfam 20i kehto 1000 pg and preferably from

50 g to 400 pg of an M3 antagonist according to the invention or a
pharmaceutical acceptable salt thereof and 1 pg to 800 pg, and preferably from

20 png to 500 png 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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i n which
(3R) - 1- phenet hyl - 3- (9H xant hene- 9- car bonyl oxy) - 1-

W@Z@ﬂAlEﬁ@B@ycl o[ 2. 2. 2] octane bronide is used asP(cmEszﬁOOS%S

onide is,used as 03|t| ccordin
1t is coplgrmalecinahel BrvRaow R auld PermdoRied B AR E8hY o°
tak
time, of $8Y JBsgln time, pltamatiiely one or twg actves coyld o tken i

the moazing |amld| tbgdthx{a&s)ﬂaﬂrmtm@abr(bmno@@th@r $GRRNATSYONS 06 OO

ST e e e
same t(rﬁ@as%rre%‘ﬁhé&hﬂde—é—d@?*d@é d%tﬁﬂ‘réb‘ @@rsbpalsdt@wy%eferably

azoni abi cycl o[ 2. 2. 2] oCt ane brom d in the case
at IeaSbtWQJeitnd)l‘r\ﬁQﬁh asefaaabdu ORI af:téves wouldr%@ Fﬁi@ﬂyto% h&ﬁ@t

the sar& b|Jqu r%Bgo a? ge%%b{v{'l&rg pre réﬁlfggftl)piﬁg? ‘i"efo‘{"‘i“',d

be adnmﬁ%ter@aqseé@bbmlﬂumn 1:5 to 10:1. The pharnmaceuti cal
conpositions according to the invention containing the
conbi nations of (a) and (b) are usually adm ni stered

The acﬁlgﬁtsuggﬁg\éﬁéqo%qw&c&?mg fothe Ilna/eln‘g% ars Brefereﬁbly

administerd ﬂﬂf@fmg@fmﬁmﬂfﬁidg&ﬁong\ggéaimmdwerm w:)tlb tb$ hehmf
toget her in dosages O 0

inhalersoSeREgabONG POHART PRaIPE JONGVEF.diieet Brabgo e R Bh

or oral'@fgﬁc?ﬁ c§Hc ﬁ%sYnlé '1981e2 ik BFp I%%HEI o‘?%haﬂé@&bﬁlp@@ﬁi@ns For

restrlctlng the scope o
embodlewma pmferrebda applicationrfoirn.aespaciallyrin dine therapy of obstructive

enet xant hene- 9- car bonyl oxy) - 1-
lung dé@%%?%f’&!éh‘%F aﬁ’.‘?ﬁg‘d}g‘ﬁ’ﬁ@“ﬁr omide is used as (b) and
becl onet hasone di propionate is used as (a), the
conpositions according to the invention may contain
The followingrizreparasions demnz® atepcitegbas faynuflation examples:
(3R) - 1- phenet hyl - 3- (9H xant hene- 9-
car bonyl oxy) - 1- azoni abi cycl o[ 2. 2. 2] oct ane brom de and
Examméqr]hgggbqh BeWdep of becl omet hasone di propi onate. The
af orenenti oned exanpl es of possi bl e doses applicable
for the conbl nations according to the invention are to

Ingredlent”"m:' stood—asrefertimg to Amount in ug
(3R)-1-phenethyl-3-(9H-xanthene-9-carbonyloxy)-1-

azoniabicyclo[2.2.2]octane bromide 100
Budesonide 200
Lactose 10.200
Example 2 Inhalable powder

Ingredient Amount in pg
(3R)-1-phenethyl-3-(9 H-xanthene-9-carbonyloxy)—1 -

azoniabicyclo[2.2.2]octane bromide 100
Beclomethasone propionate 125
Lactose 10.275
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doses per single application. However,
are not be understood as excl udi ng the possi
wa@ewsnigseri ng the conbi nati ons according to
invention multiple tinmes.

t hese exanpl es

bility of
{ PET/EP2005/005838

Dependi ng on the nedi cal

need patients may receive also nultiple inhalative

[ j an exanple patients may rec
Exam@%%blrﬁgﬁbﬁéﬂvggg%r ding to the invention for

two or three tines (e. g. two or three puffs
Lnhal Ay H

eive the
i nst ance
wth a

t \ 1 + I Ao
powder—rhal-er-—an—Mbl—ete)—th—the—rmorning o

|n9"ed{lerr1§at ment day. As the aforenentioned dose ex

1
calll

LRI 1 wa

Dbl , . e ed
R SRS =
azonisbg/cij2izi. 21etiapebrentds di ng to the invention

mul tiple doses of t-he-aforerentio

nglre
ati on of
Leads to 100

\vJ

Fluticaégpﬁiﬁ?@pipaﬁt%f the conbositions according to

noed_oayvammnml-e
LB AYAY ) L,7\Ul.llr.ll A3 .

Theo
125

LactoddTventiom can be—for Tnstance once a day, ofr

on the duration of action of the anticholine

t he
dependype7s
F gi c_agent

tw ce a day, or once every 2 or 3 days, or e
"as needed" basis (three or nore tinmes a day
Exampledakinglahle BaYEST Preferably the conposition
unit dosage form for exanple a tablet, caps
net ered aerosol dose, so that the patient ma

ven on an
on

isin
ul e or

Ingredéshti ni ster a single dose. Each dosage unit ¢
suitably from?20 my to 1000 ng and preferabl

DANSOUTE in pg

—from50

(3R)-TnphenethyleB-fRH-santhenesd-satbaiidat-1accor di ng t

cron i B R

accept abl e sal
d preferably from20 m

t he
t her eof
) to 500 100

(

MomefBkdte farsatet | costeroid according to the inve

tion. Th&50

hievae a3

anpunt of each active which is required to-a

<

Lactoseher apeutic effect will, of course, vary wit

'''' ~ 10.150

[

PP P ;- £
aCtTve, e 170Ut tT© Ul

subj ect under treatnent,

Exam
ge admnistered from1l to 6 tinmes a day,
exhibit the desired activity. Preferably,

nnnnnnn admristTatT
and the particul ar

m,—the
di sorder

e 5lirassc polvaart reat ed. The active ingredients may
sufficient to
the active

e H b SR AL LT L
(3R)-TRPREAERYES-LOH antikhe38Barbonyloxy)-1-

azoniabicyclo[2.2.2]octane bromide 100
Ciclesonide — 250
Lactose 10.150

Example 6 Aerosol

Ingredient

% by weight

(3R)-1-phenethyl-3-(9H-xanthene-9-carbonyloxy)-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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time, or very close in tinme. Alternatively, one or two
actives could be taken in the norning and the other(s)
wo ad08n1344 t he day. O in another scenari o, 0nePOI/EP2005/005838

actives could be taken twice daily and the other(s)

once daily, either at the sanme tinme as one of the
Examﬁlypge,@-sgﬁy dosing occurred, or separately. Preferably

| east two, and nore preferably all, of the actives
vvoul d be taken together at the sane time. Pr ef erabl y,

n rega% +east—two—and—ore—preferabty—att—activess;m L‘L‘éﬁ
g éed}tn ni stered as an adm xture. The acti ve subs t/"a‘ﬁgg‘}é

(3R)- 1C@{m{&hﬁm%-&sﬁw&b@céﬁb&hﬁwwentI on are preferably

mnistered in the form of "conpositions for
azonuahwﬂy&ld&Zcﬁioa@he\kmmdw t h the hel I p of inhalers, 0,25

Af—p s P

eetHai Hhaters—however—anyotthet
F'““"%QF‘H‘]QS?"'BQ?@M eral or oral application is possible. 040

|soproﬁ!rrﬁ ridtae appltcatron of Inhaled conpositions enbodl €3,10
1 5 erred application form especially |

TG 2217herapy of obstructive |ung di seases or for he ad 100
L4+ eatrent—of—asthra—Fhe—+fotH-owfg

Pt cparcu.T ofrs—or s

are cited as fornul ati on exanpl es: Exanple 1 | nhal able

Pharnﬁ’é&’tﬂspld@l%ﬁﬁ\lﬁ 2 I nhal abl e powder Exanpl e 3 | nhal abl e
powdel Exanpl e Aerosol Phar macol ogi cal activity

_S_urgln singly, an unexpectedly beneficial therapeutic
Surprigintlyc andmexpectedlydhenaficial theraperii etiesitcagibe observed in

e e BRLFTIR A5 Oty 888853 WPy
an antitf@scanidofivemara ﬂptﬂs?ecbwithlmscir&horeieortlb@stercﬁds dh vﬁéw of

ef fect the pharmaceutjcal conbingiions agccording to
this effaeb thenplaarmaneutiaal w@geaon%agmaln@rtocm% @%Ve(rﬁlang%d?%

used |ﬁ§rr]1’(i)z{|%g‘aﬁ§§s m énﬁsﬁé]fﬁ Véé%l%ﬁs re UCGS UnWéjd"hn S
used iairdmcﬂhémpiyan $lw; hsasl voany, Tchm redudesunwarited silessfteals such

are adm ni stered e b
as magiascd,WhPR COTISPRIIPES B SURSITEE, ERORANAS S of & he

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 a typical M3 antagonist of the invention, i.e. 3(R)-(2-
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invention, wherein an M3 antagonist of Fornmula | is
conbined with a corticosteroid. These new conbi nati ons
w@e@sanm466i gni fi cant therapeutic advant ages w PEII/EP2005/005838

A R R TR L S
octane%ﬁhhéy(é’émpb@ﬁd q@nbi nati on of an M3 antagoni st of
ornmul a Wth a corticosteroid such as budesoni de or

beclonethasone produces significantly and
Materiabaptdetrads nore i nhibition of the contractile
response of the tracheal ring to allergens than a

lo cIRIFRGHOF ka4 N Efoceaionth sorplihiplsaniars.
Feliu deoCbdinesgSpainparaused Thaamredwousedcnithdraehaccess to food

advant ageous properties of conbi nations c risin
and watgpiia 4p0Ms ket a@gat%{’%mdﬁhé 1i2nk)%‘1'f§i|'élﬁ,t‘d?ﬁ‘engyde untl the

{OXY- 2, 2-di thi en-2-yl acet oxy) - i-(3- phenoxyp
start OE%'S;/‘?%&{%&% abi cycl o[ 2. 2. 2] octane brom de (conpound
Mat eri al and Met hods Mal e Dunkin-Hartl ey

The alﬂmaluearqoscgsslt(aw Wme@naiaﬂm@eginohs ofraelerdadinatidrewitb @

St.. Fel
3°|Uti0§?&f§é@9/@u?ﬂo‘fﬁ@rﬁ Sg?l%g%@g%%am’?&%ﬁ é{'l'd)é gﬁ'@oorrs
aeros&ﬁ?fl?tﬁ) c?c?e’ﬁ%r@@oH?Qf%roﬁwé%dlg W’e%uhé&lﬂinsct@fﬂfe 8 Br@sh
he start the experinment. The aninmals are
apparaias)swtth sadnteyvared r‘ismUﬁJtesvaltb eswnalssmeintaioed 4o biplexiglass
olutio bum n on days zero

[ i,  of
box fo'éﬁé nyng?est ﬂ%c%ﬂlﬁjl}e.g'ﬁﬂnggé’é 11'8% BI9<: F‘%logf"f%n procedur e

consi sts of two 30-s nebulisations (Efbe air brush

Betwe@R m?gtﬂ% 29 frBnPthel Heginag obthebexparith@st thetaniragisrarks
mal n

ined in a plexiglass box for 10 m nutes since
euthanised Badithe tragheal ttsﬁtéerb‘i triBeed A seglrckachpg) £ingds excised

and susBkH 0 8R40 R ool LB RRUS SR FRecheli .o
force isbmetrie framsdieel, it isrwbrmttedd:m sdrhsahresiingensiod df 1 gan
equ|hbg;te%nw€hagr}n|§<?unrg% g I/? %oﬁrxﬁbci gr? %allr?tglne gtefsﬁté.a(:hed to
The preparations are allowed to equilibrate for a peridd of not less than 60
minutes and then the vehicle or the compound(s) o be tested are added fo 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 concentration in the bath of 10 pg/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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force isonetric transducer, it is submtted to a basa

resting tension of 1 g, equilibrated with a mxture a
WG20660364 N O2 and mai ntai ned at 37 C. The pr eper/BAP10051605838
d of not I|ess

8L CobRRr e BreratS i elns BRUE,

he

BECLORHTHASONE IANEWHBR@@WINA@‘#@WS aTHeORFOUNDNE
corticosteroid éﬂw—lfﬁesem are added first, and,

AND TAOT RORWM kN i

TIQ THE LONTRAGEON INDWEED BY

THE AN EERTIN QO & BERBRASEN IR SUR ARG TS RS ° ™

TRACHFERRI RINGS | s added (at a fi nal

concentration in the

bath of 10 ng/m ) to elicit the contractile response
which is neasured i nmedi ately. The contractile
responses neasured with a force isonetric transducer
are expressed in ng. Results The results obtained are

ble .1 TABL

EEEECTS _CE

BUDESONI DE, BECLOVETHASONE AND NATI ONS g TH
COVPOUND 1 AND TI OT T T
CONTRACTI ON INDUCEDi@h EIEQXNT _ %H'Bj'.ﬂgN
COMPOUDIIBLBUM N- SENSI TI ZED, E41 - PVOAIBYMERD (inRA oTIL
RI NGS CONTRACTI LE % RESPONSENGD | NHI Bl
OF THE COVPOUND OvOR (in I}gégg ‘Iﬁg) CONTRA
TESTED E (nean+sen) RESPONSE VEM'GEE D3 861OERESPONSE
VEHICLE 23 886+108
BUDESONIDE (10 uM) 17 435468 51
BECLOMETHASONE (10 uM) 6 778283 12
COMPOUND 1 (10 pM)+
9 325+81 63
BUDESONIDE (10 uM)
COMPOUND 1 (10 pM)+
478461 46
BECLOMETHASONE (10 uM)
TIOTROPIUM (10 M)+
8 523+147 41
BUDESONIDE (10 uM)
TIOTROPIUM (10 pM)+
6121109 31

BECLOMETHASONE (10 uM)

The resuits 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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BUDESONI DE (10 mM) 17 43568 5 1 BECLOVETHASONE (10 nmM
6 778+83 12 COVPOUND 1 (10 mV) + 9 325+81 63 BUDESON DE
W@ 2®5mM64£COMPOUND 1 (10 mM) + 7 47861 46 BECLO\HTEWOOS%S

sensm§ btq%’u a m%&méfgv%& a%t'%g?gquela -pig rac%\flaal?E

rings. BECLOVETHASONE (10 mM) The results sunmmarised in Table
1 and Figure 1 show the follow ng effects: Budesoni de
al one produces a consistent effect inhibiting the

When compoubdill is assopietrcbwithibusiesoride obtet maidaiping itiiaspectve

ncubali %, o i) arebgheh e SRR nPE SR iasgpice

alone.App!l | nmunol 1989; 88: 38 1-385) that concl uded that
budesoni de reduced thesensitivity to antigen-induced
E-driven contractjions in guine tracheal rin

I
On the\gigRT BaRpothen liofrepiyEyiscasreRied Wﬁmemd@ethebw@' ition
is shgfﬁﬁhs'ﬁ{mjé\ dhithigh iﬁéoﬁ@%ﬁ&?&%ﬁj\;ﬁﬂ‘ﬁ&@ﬁ%él drit To F{)he

|on IS greater e one alne
budesoni de ‘al one. On the ot her hand, when tlotropium
When 'cenmeﬂndi1aisa$smbiated3wdbmnlmmethbsommtheainhihihipn gbtained is
[ Ler, .than the,one elicited by the

greateﬂl'{g?b’qhgé? negligited hyhrelomethasone alone.

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 those elicited by the associations of the same

corticosteroids and tiotropium.

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 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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When conpound 1 is associated wth becl onet hasone the
inhibition obtained is greater than the one elicited
whyoosacisenet hasone al one. When tiotropiumis aBCDEPZNENS838

ariErF JeSeBIET RN (RETERREN  ci'ted by the steroidal agent
al one but the effect is not as big as the one obtained

with conmpound 1. In any event, the inhibitory effects
elicited by the associations of corticosteroids and

FIG. 1 sbayws iinel inhibitary gflest en thenapntraniion iaduesd by ths antigen in
ovolo R S53H208 ol YOS eRF AL B CaBdBrgce sone

or in cHBMatdR withathet8 anssgunists iop ke pfeseheinV@ntion agoni st of
the present invention with steroidal agents woul d be

nore active inhibiting the contractile response to the
antigen in actively sensitised guinea pig trachea
ring's than the associations of tiotropiumwth the
same steroidal agents. Consequently, the conbinations
of the invention possess therapeutically advantageous
properties, which nake them particularly suitable for
the treatnment of respiratory diseases in all kind of
pati ents. BRI EF DESCRI PTION OF FIGURES FIG 1 shows the
inhibitory effect on the contraction induced by the
antigen in ovoal bum n-sensitized gui nea-pig isol ated
tracheal ring of corticosteroids alone or in
conbination wth the M3 antagoni sts of the present

i nventi onCLAIMS 1. A conbination which conprises (a) a
corticosteroid and (b) an antagoni st of M3 nuscarinic
receptors which is (3R)-1-phenethyl-3-(9H xant hene- 9-
car bonyl oxy) - 1- azoni abi cycl o[ 2. 2. 2] octane, in the form
of a salt having an anion X, which is a
pharmaceutically acceptable anion of a nono or

pol yval ent acid. 2. A conbination according to claim1l
wherei n the antagonist of M
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muscarinic receptor (b) is
(3R) - 1- phenet hyl - 3- (9H xant hene- 9- car bonyl oxy) -1

WO amwenisabd cycl o[ 2. 2. 2] oct ane brom de. 3. A conmPCTIEP100$1005838
according to claim1 L&l aracterised in that the
active ingredients (a) b) formpart of a single
phar maceuti cal conposition. 4. A product conprising

1. @a)omblntahonwmmbdmndei f8) aaooricostgorid sndofb) KB antagonist

5%%3%%@@%3?&& PSR dnblatadth ik i ahitioheo-
ﬂﬁrﬁkﬁ(ﬁ Waﬂz dc"t‘aﬁé‘% iﬁeefbtrﬁ‘%ﬁa §§It ﬁavm an
pati e fferi ng

usce tible to a resplratory
dinireX ewhichds armmad;eutlcally@ampﬁjﬂ@ agian of a magiotorof

parts, c rj sing (b) an antagoni st of M3 nuscarinic
Pgb'é(ﬁ{eé‘?gggs defined in claim1 or 2 together with
i nstructions for sinmultaneous, concurrent, separate or
sequential use in conbination with (a) a
corticosteroid for the treatnment of a or aninm

2. ﬁawwmhmabgnfa@aOWQ toekabn 1sMiereht the antagoaist @%Mﬁr atory

AT BB R TRPRTER P Reh AR B htrenetp Package
b@ﬂﬁﬁyﬁ)@)ﬂsaﬁﬂﬂab\eyblb[ﬂ Z.PRictarie brorndidend (a) a
corticosteroid for the sinultaneous, concurrent,

separate or sequential use in the treatment of a
3. reé&hpﬁﬁ%‘ﬁ;)}{ e ggtd"@lbfrﬂ 11 SReRMRcletisYl AMAGRD RV
an an oni s muscarinic receptors as
trejredients (a)anal (i) foron pﬁrtforﬁe dihgle phepmaaeutical cbmposition.
medi canment, for sinultaneous, concurrent, separate or

sequential use in conmbination with (a) a

4. %%Fddﬁgﬁgﬁmgﬁgng%) EQBiCHERASIARING (B af drRsddrist M3

di seas sponds to M3 anta onlsmlnapatlent
Snuddeeintf recaptons aerdaﬁoedtlreclalm 1f©lr2,taﬁaa goopkined i on of

orAgtien T myanSalR hRRARER, sSRAGIE pE Poapsfi b T
s faatrhent éﬁfa DEtisRt SEffering froh®6F BlsichtibRe @ed rediratdty

claim1 or
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, s‘eparate or sequential use in the treatment of a respiratory

disease which responds to M3 antagonism.
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for the treatnent of a respiratory di sease which
responds to M3 antagonismin a patient. 9. Use of (a)
wa@2@snisdepst eroi d and (b) an antagoni st of M PCT/EP2005/005838
X ! : . _
SRIG04 o RERRISEL MESEAINE R SOR B fffin bl

opdor thengrepartionafa medBJemEm,tﬁoalsmalmdda)usheoncurrent,
treatment of a respirat or di seas ich res

REPAFAGORPAURNR! HSH iheem iﬂaéﬁﬂ ﬁ‘ﬂt {3 €aftico tgr f(;r _othe
ffEE{h%’ntch d lre%gfré@ﬁ)é&s'é‘é‘g@ WwHiEh ?é‘édﬁ'dsgétl\h(? Bhta?fb‘?\fs‘?ﬁ 4

rom or susce to a respiratory di sease
pafiehitt i on whi ch responds to M3 antagoni sm whi ch net hod
conpri ses sinultaneously, concurrently, separately or
sequentially adm nistering to said patient an

8. Blsbefihys céglégﬁferﬁlfd fbpiheaﬁ‘re%@l?éiﬁﬁ%fsé nﬂ%jlc%éﬁ)*néﬂtsfdi“ ni ¢

receptorsa efined in claim1 or
sinuliatesusy eonturent mapatacm(ﬂeqaeobaldlaegmtaomblaammwnh

b ent3Bb e SEFR bRl eaorg e S BRER P AL B R,
fdrehé ﬁ%@tﬁréhPéfYa FspRafsy idisaseViRich fre§|515rﬁ;fsl ® M3
obstructive pul nonary di sease (COPD). 12.The

gotagoniany bna pgtiedluct, kit of parts, package, use or
nmet hod according to anyone of clains 1 to 11 wherein
the corticosteroid is selected fromthe group

9. beapsri(a) @@odm@tmmaaw&)) dnusttagonideof Me8ahasedrims one,
trianci nol one, dexamet hasone, nonetasone, ?I cl esoni de

feqapteraas-efinedrin shaimyt or defosthe prRRATatia af amedicament

%ﬁ@g@%@e@% Csﬁ%‘@rr ?Q"?}? gﬁé%%ar o n%%n}%f y%@u? the treatment

dba hgshiratyryldiseass Which réspemdsitir kiStantagonism in a human or
4-di ene-17b-carbothioic acid (S)-fluoronethyl ester.
aRimalPatishbi nat i on, product, kit of parts, package,
use or nethod accordi ng to anyone of clains 1 to 12
wherein the corticosteroid is selected from

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,
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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) p2
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.

-40 -



