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present 1 nvention relat es 0 new conbi nat1 ons of
cert ain antirmuscari ni c INHEBITORSt h PDE4 i nhi bitors and
their use in the treatnent of respiratory disorders.
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in which the active ingredients operate via different
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because the conbi nati on can achi eve a therapeutically
useful effect using | ower concentrations of each
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Diseasds (GOP@Y). i s neverthel ess therapeutically effective
in target cells which respond to both
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Altl‘gzﬁjggm’%gﬂﬁﬁﬁg‘%rméhﬁh%céﬁ?ﬁé apeHis hafbecstectivs 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

Combinations of drugs in which the active ingredients operate via different
physiological pathways are known to be therapeutically useful. Frequently, the
therapeutic advantage arises because the combination can achieve a
therapeutically useful effect using lower concentrations of each active
component. This enables the side-effects of the medication to be minimised.
Thus, the combination can be formulated so that each active ingredient is
present at a concentration which is subclinical in cells other than the target
disease cells. The combination is nevertheless therapeutically effective in target

cells which respond to both ingredients.
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al kyl group or together forman alicyclic ring ; or Rl
and R2 together forman aromatic, alicyclic or
het erocyclic4ring, n is an integer fromO to 4;A
represents g -CH2-,-CH=CR6- , -CR6=CH, -CR6R7- ,
-S5(O -, - S - up,-DBaher ei n
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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,

n is an integer from 0 to 4;



inthe 2, 3 or 4 position including all possible
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the scope of the present invention. As herein, an
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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:
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sec-butyl and tert-butyl group. An alkyl group
containing 1 to 7 carbon atons as nentioned herein may
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oxy, ethoxy, n-propoxy, i-propoxy, n-butoxy,
sec-butoxy and t-butoxy. Alicyclic groups or rings as
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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 C1.4 alkyl group as mentioned above or a

straight or branched pentyl, hexyl or heptyl group.

Alkeny! 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, hexyny! or heptynyl. The triple bond may be in any position in the
alkynyl group, such as on the terminal bond.



may be a single ring or two or nore fused rings
wherein at | east one ring contains a heteroatom
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rdin triaZol yl,
andisbuaof. yI tetrazol yl and t hi enyl . Exanpl es of
heteroaronatic groups include pyridyl, thienyl, furyl,
pyrrol yl, imdazolyl, benzothiazolyl, pyridinyl,
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andycRiHeRgl. bromi ne or iodine atom typically a
fl'uorine, chlorine or brom ne atom Exanpl es of
pharmaceutically acceptabl e ani ons of nono or
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prefevhi Btbcl (Bcarbon hosih Exatnsies df aromaig:agrcmpsondads uch
as net hanosul phoni ¢ acid, acetic acid, fumaric acid,
cyclogeptagienyhdhenyl ae@.r@pamadien itric acid or maleic
acid. Furthernore, mxtures of the aforenentioned
acids can be used. Preferably, the M3 antagonists
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formula ( erein. _B enyl rin
mernbtseqdoarpaﬂaﬁv 88 Sup Q;thf’ aem 5f%¥@’°UP ﬁ%ﬁ’fé'"'“g Gné or more
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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,
benzothiazolyl, 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.



CONR4AR5, -CN, -NO2, -COOR4 or -CF3 group, or a
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acidror matkitRacidaEnrthatiopks deikirgs etihecferameantignachaeids can be

atom strai ght or branched | ower al kyl group or R6 and
USeR7 together forman alicyclic ring; mis an integer

fromQo 8 provided that when m= O, Ais not -CH2-; p

is an integer from1l to 2 and the substitution in the
Preterably athiedyid| antagonistsraggopding o theepresent vention are those

i ncl udi |1 possible configurations of the
havgg/gr?ﬁ@{lﬁgg?car bons ; D represents a group of formula

i) or ii): whergin RLO represents a hydrogen atom a

hydroxy or nethyl group; and R8 and R9 each p

i ndependgnt | ¥~ y&present wher ei X rexrEsgnt s a

hydr ogelR"or{ha@ egeOHALoM-0(CH,) S| né r §ranched

| ower al kyl \group and Q represents(g ¥ngl e bond,

-CH2- , -CH2-/|CH2- , -O, -0-CH 2- , -S, -SCH2- or

-CH=CH-; and RX represently a pharmaceutically

accept abl e anion of a nono or polyval ent acid
Wh%’ﬁtﬂ-o_nal ly in the formof their racemates, their

en [ st :

F e By B GG o B e

a anots neteraatomisi arta napipthakeay, G:6,7 B8-rbehydronaphthaleaylor

b ; N
( )bipner?yrl]tg?&oprgl st of MB nuscarinic

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 -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 aninteger from O to 4;

¢ Arepresents a-CHg-, -CH=CR®., -CR*=CH-, -CR°R’-, -CO-, -O-, -S-, -
S(0)-, -SO2- 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-;



receptors of fornmula (1) wherein:B represents a phenyl
group; Rl, R2 and R3 represent a hydrogen atommis an
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nono or pol y\}bl ent acid optiond)ly i form of

their racemates, gheRr enantioners, tke
di astereoners and tures thereof. The :
of the present ingéntion represented byythelformula

(1) described above, which may have one 0O e
asymmetric carbons, include all the possil
stereoi soners. The single i sonmers and m xtores of the

ol o et DSORGB retbylgroup: and
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e 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.

It is a preferred embodiment of the present invention a combination which
comprises (a) a PDE4 inhibitor and (b) an antagonist of M3 muscarinic

receptors of formula (1)

R1
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D

wherein:
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salts in dissociated, partially dissociated or

undi ssoci ated form for exanple in aqueous sol ution.
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product conprising (a) a PDE4 inhibitor and (b) an
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conﬁgﬁ%ﬁ{{ fHeSq U‘étbﬁ’fargﬁltro en atom at the 3 position are espemally
(R) -12-hydroxy Cﬂthl en- 2-yl acet oxy) - 1- ( 3-

@soxypropyl ) - 1- azoni abi cycl o[ 2. 2. 2] octane, in the
form of a salt having an

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.



anion X, which is a pharmaceutically acceptabl e ani on
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ctane in the formof a salt having an anion X, which
is a pharnmaceutically acceptable anion of a nono or
b (i . . i )
TopRL) L ERLREI A € s retent o) apd 0 forming
partpfensingler plpgrimackuticalrdanpesiiedr| 2. 2. 2] oct ane br oni de),
for the preparation of a nedi canent for sinultaneous,
concurrent, separate or sequential use in the

For th&abeBBhcObf BolisE Pid firffuYa dbpieRRFalidVecand EsPtEras3(R)-(2-
M3 antagonismin a human or animal patient. Also

hydpmaov2, 8edithien-2rdacaiexyf 1(&phenokyragilst of M3

azof b5y Pl SBCERET T eftrdet e B et =
partiIif) di§sodimet Of undissodidtéd ey fyt exarhpheyih-abjuedup iselutionp

[ )-1- azoni abicycl o[ 2. 2. 2].octane _in tlge formof a

Thegcgi%rermﬁahg ohheaerraRobnd MaAYceKistdn g Firhat eelvates; |- in the
fornsgf ﬁ?@%@%&f aRE 'l th&e Pori e Uis@RihiAthetcope! df thé Bresent

inve?(tiBhlr £d lithﬁﬂﬁopeyths, cﬂﬁei}ehh Belts ang selvates«gf) thé-qoBapduertoxay
_ropyl)-1- azoni abicyc 2.2,2)loctane brom.de). for, the
exighire pEIOAPNAHS EHMEOMIBdNE %ﬁsrhpf Ak BT RPalg ithin the sCope
arate or sequential use in conbination
oft%@?ﬁ%gﬁ;ﬁﬂfgeagéﬁ. inhibitor for the treatnent of a
respiratory di sease which responds to M3 antagonismin

h : :
Alsoa prquggd Psra %%&aclt cBﬁqtdr%Pntg (a) a PDE4 inhibitor 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]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.



Al'so provided is the use of (a) a PDE4 inhibitor for
the preparation of a nedicanent for use in the
woe@atngst of a respiratory di sease whi ch respp@iBP1005/005836

oo SPUHERE L TR R 581 Rt and ) o
anté@bn‘r’éiws ? a?ﬂlf m%h’{%bbﬂ?lc%bé?tb? oﬂblrmntaﬁgpamzln partivBlar an
ceptors o

antag@rmoé@ﬁm nmscaﬁnmeﬁ%@f@a$ ‘SVH}JC@alﬁ &&ékr?%pfmld Moﬁkr@%m%
eI PRSPt e o
saltfhﬁwmgoén éni%al)I( I valaich g aqrhaanmeoeuﬁ(;alwacmbptablaamon of a mono
or pgbq%gﬁ Sﬁfd' é% palyt(q%(ﬁc %‘E{S‘-& ?\ygpc;x?/nZ gfdlfaﬁléﬁ) a-ylacetoxy) 1-(3-
pheﬁ&i@ﬁ §)6yl MdéiBﬁfa%cic Zt{‘gfdg:’t%}é’ bﬁﬁﬁﬁ@ Mdr ’&Te( Eﬁeﬂ@hy& a

azoni a oct ane rom de
medlﬁafmeht fom saheld:an:emm deecunmtusmarate( o)) saquemlahg@e]irsthe

oot AR R i

hu Pah; atlent
"\YS%Q? ?E oxy 2, 2-dithien-2-yl acet oxy)-1-(3-
phenoxypropyl) 1- azonlablcyclo[Z 2. 2] octane, in the

i Bl e S 8, o e gcopiors o
forrﬁlﬁlbx}')aelm J%‘rh@bléi 8n I‘éﬁfégdhhét@‘f M3 muscarinic receptors which is

di t hi en- 2- Iacetox 3- phenoxyp

3(Rb-«§2)-ylwrow-%.icd1%/fmn aysda@fftgxsé B @h&ﬂ@xmrenvér for the

B4 T2 R S oS B

phaffiaB8 Gt dcteptableraniodrofanmahb graiolpwlerityacid (in particular
si nul t aneous, concurrent, separate or Squl? tial
PP

3(R62-hadraxys2 Rdithien-ai Yiacetayy)al Ghphenaxy “The
a5l 2 SRR e o Y pABrAGTA S fcameny o

sm&ﬂéﬁ@cﬂw lEoactwent, Bepanatabosgqmrﬁmgeeumcombnmﬂmmdiﬂ‘n {a) a
ant agoni sm whi ch net_hod ggng es Si taneous

PDE@m@mbwﬁpme EepEnentalp resPERONLAISeape %*mﬁpaﬁlgﬁtﬂ&ﬂ?»
antéaé:?rﬁ%qnpfﬁ @QW%n%Eﬁﬁéﬂéfﬁ amount of (b) an

agoni's muscarini ¢ receptors of fornmula (1)
and in particular an antagoni st of M3 nuscarinic

Alsq Pioatei P 1 o8 ohien e RER OIS B aiare) el 612 21 o
medicaRfent forl & hahBtatRent 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 (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]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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salt having an anion X, which is a pharmaceutically
acceptabl e anion of a nono or polyvalent acid (in
w@20sitcubar 3(R) - (2- hydroxy- 2, 2-di t hi en- 2- yl acECDERI003005836

i BREASHHRAIRA b B Bt al ol ghadagnic
recdp%rl@ldf%@ﬁMaC(I Se&aﬁlﬂ pestiadhham antapdnistaf M3 musicarinic
bronchitis, chronic obstructi yﬁod%ul nonary

recegitersauiich @]3‘@) (%?Yﬂf@ﬁY'gbz Aifpienreyaceiaxy rhinitis,

ol PSR PRSI U i g,

aniopr X)ledlggéﬁ 3 ;ﬂma@igwtcauu@allw aceptabip agidni afra mmrcpmoiygvalent
a

acidTkearticHeE (BT SRR IC i T aheTBaRIPPY

1- a@%@ﬂ%@é@? d?;gl(o‘&ia{h@bﬂ(?ﬁﬁ'ﬁléf 'f@lL the' (s1eBRFoh o Mlddicament for

usen WGatream@f)toIa(@splnei}owylpeapglvyhlah eespoingsite 3 sptagenism
loctane in, of. a It h whi ch
i algi e pehShl by SbuaeR ot el ©
i )i
s@%@{%@{%@gﬁgbnbh@ Igﬂ i?lé:eﬁbg‘lyllngg)gto {)xy) 1-(3-
phenoxypr opyl ) - 1- azoni abi cycl o[ 2. 2. 2] oct ane br om de),

ThegtpES OREMT b ok hheds BAREITRA Y e5Rhb 4 AREER 5P B
pati€ht sﬂﬁférmg%mrdr%u@@egﬁﬁﬁle a6 adBbpiEstonhlisebsdBhias esponds to
receptors of formula and in %artlcular an

M3 antaggoisrs whigh mtmds@gmnDHSQS sEansoysly cencyreently,

B L

(b) AR aRtztfontst M3 huecadniereeaptors &f fonmutzh(l) andin particular an
phar maceutical ly acceptabl e anion

antaganjstafdde muscaripicregapiors whigh is 3(% (3 hydroxy—é 2-dithien-2-

2 t
LA e A el e ek
saltWaving alsehlmtx,owhlchos asphalhtweabcedly acweptable anjon of a mono

o pORRBITHACH (137 (l eI Rent o2 Shidiran afe bRV R
e@?&@?@ygﬂ ﬁlEEcg 3’2 @Q]&d!éﬁ@ BFleﬁid%) tai’f&d"'i_‘af §5FFDE4iirﬂf Bitor.

resp ant agoni §m
prow ded is a package conprising (b) an ant agonl st of

Typlcally saldrjl Fels?alratory 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 PDE4 inhibitor;
and (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
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receptors of fornula (1) and in particular an
ant agoni st of MB nuscarinic receptors which is
W@ EHRpA(A6hydr oxy- 2, 2-di t hi en- 2-yl acet oxy) - 1- ( 3PCT/EP2005/005836

or oRUG AR B REH) oA AR XSG 2B AR5 b 1o

pheﬁbﬂﬂf@?ﬂvﬂ LgAdriabiegsel2 2R cetare bromitied imassociation with (c) a
polyval ent acid particul ar

phasua&el(tz:aliy@p@wtaizlezcam?hpéﬁﬂlﬁw acet oxy) - 1- ( 3- phenoxyp
ropyl)- 1-azoni abi cycl o[ 2. 2. 2] oct ane brom de) and (a)
a PDE4 inhibitor for the sinultaneous, concurrent,

Thesayeaitidrealeo prevides tildl ofysertsi corhpesing ¢} arantagonist of M3

mUSCAIRICRPITS BRIPTTS l%%%ﬁsﬁﬁi%ﬁ@% A aREBonRE o M
muéb%rn@ fércegﬁﬁg olﬁ%t W‘g}?i?&ﬁ/r -SSSEiAiERD- Wﬁéét%bdﬂ) $l(3h

at | t's or package further
phenorypropgls-1¢ aaomalmbyxdo[%zﬂ]oxﬁam rrp‘dn@rfdrrn aif @csatithaviegran

AR S A FEGER n  4

amd‘{lﬁ‘ %%ﬁldd‘é]" i{R‘)QQ g@?&y(-é)z Meﬁ%ﬁﬁé&bxﬁp@{p%ﬂﬁnﬁﬁypmpyl)
t aneous, ate or sequentlal use ically

1 azctmalaud;delo[a:wnocaame broroisie) tagriherwith instaicieRa T r om

il SpBruTe: Peorate bl Rel o8 pRE st yith (o)
PDE@YrﬁﬂBi‘t&*ToF b tréfenera @ ianiirhan or Bhpealgiatiekt suférinpfrom or
or package conprise (b) an antagonist of M nuscarinic

suscepiéle 6 & respiratonutligeasy wWivieh respeads ite Muantggonism.
ant agoni st of M3 nuscarinic receptors which is
3(R) - (2-hydroxy-2, 2-di thi en-2-yl acet oxy) - 1- ( 3- phenoxyp

FurfHeRYrovided ¥ Q @a@hﬂag@ ebrlprisg2(bd ahamtagorist ¢feVi8 enus azirinéc
salt having an anion X  which is a har eutl cal Ie/
receploepohisraula{lhandin parisHiar & %ﬂiﬁwﬁ dPHSQ%fW'

rec%?t{g;é W&hﬂ'{; (SR?/ %hé/dlaoxly gnd@lerréall%%e)’(t?/ y): E% ohenoxyp
phdn@l&%El)op%'}) -fagoniabicyyio[21R 2]@ctahe it ttmefdnmmﬁajse)lt hawing an

4 inhibitor as the sole a ve . co
aniG SoviETbiR BhRERCRHICEING S5 RREhle ANGRRT AdToRer hebvglent
oo p BRI AES bR, GRS ALE BBR|p1 oG esgpio-
1-azoniabicyclo[2.2.2]octane bromide) and (a) a PDE4 inhibitor 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) B2
agonist, (b) cortiocosteroids, (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) 2 agonists and (b)

cortiocosteroids.
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nmuscarinic receptors which is
3(R) - (2-hydroxy-2, 2-dithien-2-yl acet oxy) - 1-( 3-
W(p)hlms/olsﬁm opyl ) - 1- azoni abi cycl o[ 2. 2. 2] oct ane, PCI/EP®05/005836

t isf@ns eisferCang DR ysPoingt mbiciftybiydy product it of

Eb cRphpstide Qg)) RArdritagomst of M3 muscannlc rece tors of
3 R) - (2 droxy- 2, 2-di t hi en~2- mcet oxy) - enox

form@lp;(l))andlmazajﬂcdar ap aniggonistaf 443 ascaripie r@@?p whig Vis

SHERAELAP el R AR BhenBER B AL
azoR@ibicyddiR12. 2lperiel ireth fosmpfensalthaving annartibe X WhICh is a
treatnment of a respi ratory di sease whi

phavmasﬁuﬁ@aim ageepipbie RiAOTE MRRCRI| pqﬁﬁ\faﬁ@?ﬁac' 'arPar@ngar

b tions of
3R R 22 EET 2 e ORoHER 4 PLERBXAISEINA, O
azoﬂmmdsym[ﬂgz Tjoetarieybionmide) ama (@) PDi inpribitoc aisdhé deole active
Clomlast, Roflumlast, Denbufylline, Rolipram
COMRAWIAS: ast , Enprofylline, Arofylline, C panfylline,
Tofimlast, Filamnast, Piclamlast, (R)-(+)-
4-12-(3- Cyclopentyloxy 4- nethoxyphenyl) 2-phenyl et hyl ]
It isppls® anrmnbch{daetqm‘rt mﬁtha\present invention the use of b) an antagonist of
D chl oro 1-(4-f] uorobe I
M3 sparinie Tesgiors o) Farm (b aReld Pttt ARRREs) B e
%@érﬁﬁé‘?é p€&sl\)0|$i§h (£3(REL Igyrtﬂ@)(y-2|2-ﬂltﬁ"eha@%/lac&@y§ﬂ|2(@
CC- 10004 e en
phel(mypw@pyl)KkAaZﬂBlab(OleO[Z(?@lgctBaRklﬁ)the iBeiima P& Atseiltrhaving an

anigeso EReLIsyA B acsrRER FoBndble dfon Brortinna oy pawalen

aci®(ip rhé’{hbpg bR¢-2| DHitkien-2-ylacetoxy)-1-(3-phenoxypropyl
r( gjd Di chl or)g@4m£r?§:2nyl me%/hox qall)noﬁ |$1e 5- ggr t?y)

1 amalﬁbtg:gcloﬂZ @@]@ﬂaae@ﬁ@uqm)ang (a) a PDEX inhibitor without any
othﬁg ﬁgﬁ\%eﬁlbf}ggh&i g%h% P PAEkEh OF B hédichhie for simultaneous,

cond@h%ﬂﬂse’#)aﬁat@ of- méahaldrsmmhe hrelafingnt 6f 4 kddpiratory disease
] benzodi azepi n- 3(R) -yl ] pyri di ne-4-car >%am de,
whlghgegp soiiod\/lg a[rgag@mr@)gyﬁzbuman or animal patient
(trifluoromethyl)quinolin-5-ylcarboxam do] pyri di ne-1
-oxi de, NIK-616 (ex. N kken Chem cals), CDC 998 (ex.
Exdtapesrof) PDP4 dildbitorBRE bé sed. in@eé icoattinatidadTofdRe présent

ExonHi t er apeut , . . .
NV, pi: SRSB4 B3 UPCOMEPHEIRg Jesyhyline Protaverine
SR AL DR R P
E nprarfipliires tArofidines Gigamfybire, Aofiprilask-Filaminast, Piclamilast, (R)-(+)-
4-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-phenylethyl]pyridine, Mesopram, N-
(3,5-Dichloro-4-pyridinyl)-2-[1-(4-fluorobenzyl)-5-hydroxy-1H-indol-3-yl}-2-
oxoacetamide, CDC-801 (ex. Celgene), CC-1088 (ex. Celgene), Lirimilast,
ONO-6126 (ex. Ono), CC-10004 (ex. Celgene), MN-001 (ex. Kyorin), KW-4490
(ex. Kyowa Hakko), Benafentrine dimaleate, Zardaverine, Tolafentrine, 3-[3-
(Cyclopentyloxy)-4-methoxybenzyl]-6-(ethylamino)-8-isopropyl-3H-purine
hydrochloride, N-(3,5-Dichloro-4-pyridinyl)-8-methoxyquinoline-5-carboxamide,
4-(3-Chlorophenyt)-1,7-diethylpyrido[2,3-d]pyrimidin-2(1H)-one, N-[9-Methyl-4-
oxo-1-phenyl-3,4,6,7-tetrahydropyrrolo[3,2,1-jk][1,4]benzodiazepin-3(R)-
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bi s( hydr oxynet hyl ) napht hal en- 1-yl ] - 1- (2- met hoxyet hyl ) p
yridin-2(1H)-one, 2-[4-
wQ 80034 Di4ex hoxy- 2, 3- bi s( hydr oxyrret hyl ) napht hal ePcT/ER10DH§05836

yl]px?ri&fﬁ éﬁq%}a%@md} gf%@llglﬁo%;@{fﬁg a‘ébg%% 2H - one

(tnﬂ%r%%thMEBLH-&y”fc&b@xammﬂ]gyr?dlﬁénymae NNHK-BitiB(exeNikken

henyl)
Chendcalap{EDCFPLH0 fexz@plgq;nQ)nBrOJect PDE 4 (ex. Celltech), EHT-0202

o LR SRSyl metbonpten S0

metﬁ{/IB)sni)l'I} WéridihRoRe CDLREAN e NeyoBd)x BROBB86 (ekne
conpounds exenpl ified in PCT p

Glempprk Ebarma@etﬂmlﬁér Atigores). Gdireaigntring. 42@@7¢§Q§%t§‘?§b2a31d

bis Mﬁqﬁ%?%/gm&gﬁh#ﬁag% 5 4]-‘[ K@ nt?@ﬁg(getﬂpﬁﬁ%dlﬁ% (PH5BRB! 2-[4-
6.7 BLbi@(hyG}dméthylt)napmmdalem1 qu;pyndneﬁwl} 44(Bi ne,

pram  Tetom | ast, ro ylli
Pyrld)"hf%hfh?lalzlrhé(z"bcﬁﬂ%}’%[% Oﬂﬂﬁa?n'ﬂalé'r ity %)ﬁﬁr"aethy' 5
proé}ﬁﬂn %2?[%5{ gyﬁd% Zlh%(!SH‘} oHet hq&v@mﬂ)ﬁerﬁn 1-gthyl-

sopr am
7-m$§;cl’( 15%—Baphﬂ'gnr|dm42W)bmmﬂ-IQ-AM|mo-4( -axo-1-phenyl-3,4,6,7-
uor o

totrabydraBY T A0LA.. DI SRR ars PSRy IPyidine Sepgbqepide.
hyd@y%@ﬁ%lé?ﬁfme%cﬁﬁ%@omédddﬁé@ﬁ llfg?i@nqj@ﬁ patsht Ono),

ene) (ex orin) and the
appticatiomsrismbae0 0B/AaT 613, WD, %&@446683 ang AV o205/
number WO 03/ 097613, WO, 2004/ 058729 and WO 2005/ .

Still nore preferred PDE4 inhibitors under the present
PreLéWéi‘:f‘PD‘E‘lt iRhbitors' Dﬁ@élhmb' reSentFhsraten are Theophylline,
drochloride, Cloml ast Rof l um | ast, Denbufyl |i ne,

Drora),{arlpedmdrcr@nlondqa a@l{omllast Roflumilast, Denbufylline, Rolipram,

Tetplns Erprob RELASVhe. ChahifiingfottnlodnEFAfbRE.) >
Pucléhmfaxé{ |(Ryg+RpAq21(BC Vids axm@mowpadnymzpd pat ent
phorgletondes Rh*é%eprr@m@% oo S aH ATE
fuofo PRSI S HEn oy PRt etdiBe, CEGBDIT8L m°

Celgéﬁb)e 'C(VS@OBB/(@Q?@é@enWD manmwmeam (\m Q0053/CC+1@004
(ex-r&a ial Ciomlast, Rof|lumlast, Denb

(enea VNGt (5 KBrabAY Kk PORPPLSHS SxamEied i BOT
patent applications number WO 03/097613, WO, 2004/058729 and WO 2005/.

Still more preferred PDE4 inhibitors under the present invention are :
Theophylline, Drotaverine hydrochloride, Cilomilast, Roflumilast, Denbufylline,
Rolipram, Tetomilast, N-(3,5-Dichloro-4-pyridinyl)-2-[1-(4-fluorobenzyl)-5-
hydroxy-1H-indol-3-yl]-2-oxoacetamide, Enprofylline, Arofylline and the
compounds exemplified in PCT patent applications number WO 03/097613,
WO, 2004/058729 and WO 2005/. The most preferred PDE4 inhibitors are
Cilomilast, Roflumilast, Denbufylline, Tetomilast and the compounds
exemplified in PCT patent applications number WO 03/097613, WO,
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Phar maceutical ly acceptable salt fornms of the
conbi nations of conpounds of the present invention are
w@e@patae f or the nost part by conventi onal neERCIFEP2005/005836

200405 7gocans N 200BLF 8PS| Claies) Raggmiiast Sehaufpe,
andr'F‘éIBHOillgg’% @l&%t BRIBAMMARMLMIIAS ARPCAGIAsEe base to

provi e correspondi ng base addition salt. Exanples
of such bases are al kali netal hydroxides including

PraEaREl SR 8 ol Sl G oL bl o

the PRédainVEHtioN #6 pREfaredlf6r tha Mt at B9 corlERlionalkheans.
al koxi des, e.qg., potassium ethanol ate and sodium |

Whereoihgresirapeneni sompaunsieoriaigs i carbaxydis agid greigp, a suitable

s 8 e S PO ol PR PRl Bt pose
to pROVIRE tisl sorbspdrding Baseaddiiveriaito Exafplecef $irdmbases are
conmponent conpounds, acid addition salts may. b

f d
alkajymetal sydrexides nchiipmbpa@ssim hy@waidﬁaéeqmavgspx%err%nd

ke Lo . . . i ds. . _

EABERES, BRGNS SoR R RAT Ry pycrouce

andydiciahpbydiexidet bikalimetat alkoridied se gnddthssium ethanolate and
correspondi ng sgl ts.such as ;ul fate, nitrat

sodiHB PprRarolate; @and vargug okganic ﬁae%H%P§lpéQﬁrfeCB'H%et es
die@%ﬁglaﬁnst Rﬁﬂeﬁ%@h%rﬂihgl BRRSAHLbRAE ’thé‘gﬂjtnﬁinum salts

enzenesul fonat e; er organic acids an elr
of tke cormomedt compalinds siittte presanEinuentjort.art r at e,
mal eate, succinate, citrate, benzoate, salicylate,
ascorbate, etc. Accordingly, the pharmaceutically

Forderim é@ﬂn%of\éhﬁc@lﬁ?bﬁﬁd’sﬂ 2Rl H&difibn SBRs fiHned by

compounds” of the present invention include, but are
treating daidricoeybouods adth pharmageupeally, acueptakie organigiangt e,

, tate, b b | f , .

inofgeBi +GHE o8 B AR RS REN &5 MfRghGoes Tk Shaimive,

hyd?GiDERH: StHdrafinkral (oY Ahd@idir cdttedpoieingsalty aistnaostitate,
citrate, cycl opentanepropi onate, digluconate

nitrafieh phipsplatehetssrancsalkid an mapeeRrsistBonaleasughas f at e,
ethgﬁc:g%;]%ﬂéké,qgﬁl‘éﬁesalfg@t&ta%d BN AsHRURb fate! AT Srganic
acids and their corresponding salts such as acetate, tarirate, maleate,

succinate, citrate, benzoate, salicylate, ascorbate, etc.

Accordingly, the pharmaceutically acceptable acid addition salts of the
component compounds of the present invention include, but are not limited to:
acetate, adipate, alginate, arginate, aspartate, benzoate, benzenesulfonate
(besylate), bisulfate, bisulfite, bromide, butyrate, camphorate,
camphorsulfonate, caprylate, chloride, chlorobenzoate, citrate,
cyclopentanepropionate, digluconate, dihydrogenphosphate, dinitrobenzoate,
dodecylsulfate, ethanesulfonate, fumarate, galacterate (from mucic acid),
galacturonate, glucoheptanoate, gluconate, glutamate, glycerophosphate,
hemisuccinate, hemisulfate, heptanoate, hexanoate, hippurate, hydrochloride,
hydrobromide, hydroiodide, 2-hydroxyethanesulfonate, iodide, isethionate, iso-
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gal acturonat e, gl ucoheptanoate, gluconate, gl utamate,
gl ycerophosphate, hem succi nate, hem sul f at e,
wheptanget e, hexanoate, hippurate, hydrochl oriPE&I/EP2005/005836

o RSO . AR, A, i
metophbophats anethdrdsatfenaten hesh@benzdato anenohpdrdgeaprosphate,

net aphosphat e, net hanesul f onat e, net hyl benzoat e, .
2-napfitbaleaesyionespisatiratepniraihixalaiasaigptey Panoate, pectinate,

per§p\.'|g€a?<|5,ir%}feér&iadgtét%a?;gothee?&mqrgé@,ﬁgfgé?’fa\%)g?hé’t@%ﬁ&?phonate, and

persul
phtialgteeny! pr opi onat e, phosphate, phosphonate, and
pht hal ate. Particularly preferred exanpl es of
phar macol ogi cal |y acceptable acid addition salts of

Pari s RPERETE R oSt AMAUABER Adplite ao soator
salts aff the BDBdyidhibitorsarecthagigrmagauticallyracceptabde salis funichcare

seidiiedroRTARPNg thesalts OF BCEITE aeic Racrsaronye §ERE sfifric
acicgﬁihgspﬁél‘ié QlfinS? n%%ﬁﬁideslrllifﬁﬁgfé’ciid,‘é’cerﬂi@%dl%ﬁfé‘?ﬁadc%&)@dcbﬁﬂc

cid, or maleic acid. If desired, mxtures of the
acid; thastienasid i citiecacid,i tagariapcid, 4ehysisoxyschaphtialepesarboxgic

.salt f th 4. i nhi bjt In th h t.i,cal
acid, B BBl daiE EBre TR b8 Rl b\ R ATRE g Py aiso
be iisHY @ prepardmie StssfaRe MDEAiriHitsitdrer m of their

racemates, enantiomers or m xtures thereof. The

separation of the enantioners fromthe racemates may

in 45 ARG L et bBsads PESoIRAUIb dpiekiting Bpa
inhiBidedhag bk présériten phe fant of thefrmbcomates, @nantitinesd oon
of an ant ag]_oni st of MB muscarinjc receptors of farnul a

mixiures thereph Thersapaiptien ahthgRnagdamars fomihaircematas may be
carf B0 8309 Mefdo Radtn s e o bistioiaching o o

phastgneic.)in the formof a salt having an anion X, which

is a pharnaceutically acceptabl e anion of a nono or
pol yval ent acid (in particular

A e O et B B et g enohaten of e
antagaristaof RIE4nusdaribict 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) with a PDE4 inhibitor
selected from Cilomilast, Roflumilast, Denbufylline, and Tetomilast. Even more
preferred is the combination 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) with cilomilast and the combination of
3(R)~(2-hydroxy-2,2-dithien-2-ylacetoxy)-1-(3-phenoxypropyl)-1-
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selected fromC lomlast, Roflumlast, Denbufylline,
and Tetom | ast. Even nore preferred is the conbination
W@ EHRpA(A6hydr oxy- 2, 2-di t hi en- 2-yl acet oxy) - 1- ( 3PCT/EP2005/005836

seoRBERSREEL et T 0 o o Kk o

phanhacwttuauy Ia@:aé;btabm:ampn@lﬁlae"nano on pofyvalendagicbfin particular
val ent_acid, (i

3(Rb (e s a1y PAeRPORI9RMH3- phenoxyp
azoéi%%%)c:[o&%?%%ﬂaﬂ%‘tf‘rbSFn' nﬁé )awith %f@%l%‘%f—‘ bronmide) with

e conbi‘nati on of
3(R) - (2- hydroxy 2, 2-di thien-2-ylacet oxy) - 1- ( 3- phenoxyp

A oAPU R S B B e o

I I
on RGOSV IS S SrEpogCrRate g o

aniadcistrafas yssopsini eueptorami yaRH(E hadipece 2riiion-2-

b th fl
o SRR b SR LB
salt‘?favﬁﬂ; Qﬁ”aﬂﬁﬁf‘)(s\ivh@h i&B ﬁﬁﬁﬁ'@bbﬂtl@al)y&!w@bwlﬂe @hidnosfraubriono
in particul ar an antagoni st muscarini ¢

or noéwaiﬂrdmdﬂhn mmwla(%ﬂ«%mﬁmm%zd@l@nﬁrwle@ratzxy) -1-(3-
phobpRiaioByi AzonaiRTapiaLE cRttens iR Ao PR picsieP

seldcte@ fidRnEiHamEt] ©Aulhilast depbafiiheaandietaimitastrono or
pol yval ent acid (in particular

3(R) - (2-hydroxy-2, 2-dithien-2-yl acetoxy)-l -(3-

AndiiEr SRR Sr08 BREVREUERGh s 2 conmihaittn Bt ARMAS)
antaég}]ijorgﬁt:ﬁ%ﬁ?tbgffﬂlgw gfedug]ttmnsmtmwa‘t&im)-l@dtydrdxyei Retithien-2-
[
yiacgtoR- w-ansa@wg Vi razeriabl eI g b emar s -

phe?\f gﬁﬂl dl-?xgﬁﬂi\r ﬂ?yggal%oﬂg ‘?a%’oni’étﬁ@ﬁﬂz R 62{]2)@ 2bctane

oxy ropy |c clo octane
brobﬂdn’n énd (BRRB- [QZS) -2- Cyclopentyl -2- hydroxy- -thien-2-ylacetoxy]-1-(2-

%@95%&@5@%@%%5%9 SBL BOTWIR Yikn'a BEREY ARiiGF!
Selé(c;f%i II%HE %@L&t%uﬁﬂ%@i Hen%uﬂmﬁfé)éhdaefd?hWZ yl acet o

enoxyet hyl )-1-azoni abi cycl o[ 2. 2. 2] oct ane
brom de vvlth a PDE4 i nhi b| tor selected from
cilom| ast

AcGRBRdp e e Bg R Sk e RFBBHON e AftpaRfis b MAfhl8aariic
rec8Pio?d 4 ebripoulNd dT¥&@RilA Ml @nd 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
PDE4 inhibitor is roflumilast.

According to another 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

-17 -



receptors is a conmpound of formula (1) and in
particular 3(R)-(2-hydroxy-2,2- dithien-2-ylacetoxy)-1
WO ¢@spiasnxypropyl ) -1 -azoni abi cycl o 2. 2. 2] oct BEIEFEP1005/005836

one b ot RIS ARAB i parcuer

3(Rp2-1vyarat 2 2cdithién-2- Wétozy)l-aﬁ -phenoxypropyl)-1-
R) - (2- hydr (004

2-di thj
azoplaRUI . LopAnsHaRIg e 9 The RDEAJRNIBHPE Fetloryiast 21 o
ctane brom de) and the PDE4 inhibitor is roflumlast.
Accordi ng to anot her enbodi nent of the invention the
Thmmb'maltnshs of tH@investiar can optiecaljyt corspiise ane ompaarad of

d({i{fﬁ{f{%%gtnée gug@qgﬂp%\% :Fg{gl&ar B(Qtié %éeful in the treatment of
respi ﬁao‘loBESEB Eoﬁ}qhz %g @t@%a%f&ds‘?& vﬁ %ﬂh@?g:@&ﬁ’ticéiﬂs,

a Ssa an 'ani on

Ieul&ﬁhéh@%lﬂlhibﬁ@lré ynlabnmstcsflﬂgfr-hmaee pﬂS kinase inhibitors and/or
oI yval ent acid (in particular
eFeptor APAGORIEIS 2- di t hi en- 2- yl acet oxy) - 1- ( 3- phenoxyp
ropyl )-1- azoni abi cycl o[ 2. 2. 2] oct ane broni de) and the
PDE4 inhibitor is cilomlast. The conbi nati ons of the

The pt@@ﬁre@lﬁzc@gomﬁslt@beldsyedanrtm cembmailom\s afdhe invention are:
addi ti onal active substances

arfqrgwitenol, harnbuterelebifofiasel, Qfoﬁ%%rﬁl’r%r ‘l";?"g gl\édﬁa\té%g?such
dofEkaRfin8 HRALRIS, f&ﬂ{o[géfbwe%{o% Salfte, HUGRESIAARIRE,

tors Itors of 'egfr-kinase,
isop@hakhadegosalbitantady mabutda/rolc thJadrlmr, eapmtaprotenerol
ant agoni st s. ,he r ef erred a ? use q
nolom ol REAN UG BoHIRto!s Mroealer gh rembtert fisiis fgidterol,
sal 1844 ef&BBP lsbRh&terol! bélBéﬁé@éto Eote‘h@f'd?cu ts@ll‘diﬁterol
cl enbutero opexam ne, fenoterol, fornoterol

tertnealine, dizahinics, tmlbbu’@mﬂ GSK-5879a1, GEK-139197e RSIK-6Z8007,

GSKp ISR o i i, A G B B RGRER 3R '
e
dimeathylacetamide hvémhniqldamonehmratﬁ sarmptareb &2@56»49 and 5-[2-

o SR A PR PG e
hydl"r?ggw Np{"(%'{' ne(?ﬁél*li%ﬁcgy?étﬂg%@gphr@llguﬁ@ﬁﬁ} ethljaminciethy i (BI)-
benzot%llazolone 1-(2-fluoro-4-hydroxyphenyl)-2-[4-(1-benzimidazolyl)-2-
methyl-2-butylamino]ethanol, 1-[3-(4-methoxybenzylamino)-4-hydroxyphenyl]-2-
[4-(1-benzimidazolyl)-2-methyl-2-butylamino]ethanol, 1-[2H-5-hydroxy-3-oxo-
4H-1,4-benzoxazin-8-yl]-2-[3-(4-N,N -dimethylaminophenyl)-2-methyl-2-
propylamino]ethanol, 1-[2H-5-hydroxy-3-oxo-4H-1,4-benzoxazin-8-yl]-2-[3-(4-
methoxyphenyl)-2-methyl-2-propylamino]ethanol, 1-[2H-5-hydroxy-3-oxo-4H-
1,4-benzoxazin-8-yl]-2-[3-(4-n-butyloxyphenyl)-2-methyl-2-propylamino]ethanol,
1-[2H-5-hydroxy-3-ox0-4H-1,4-benzoxazin-8-yl]-2-{4-[3-(4-methoxyphenyl)-

1,2 ,4-triazol-3-yl]-2-methyl-2-butylamino}ethanol, 5-hydroxy-8-(1-hydroxy-2-
isopropylaminobutyl)-2H-1,4-benzoxazin-3-(4H)-one, 1-(4-amino-3-chloro-5-
triftuoromethylphenyl)-2-tert-butylamino)ethanol and 1-(4-ethoxycarbonylamino-

3-cyano-5-fluorophenyl)-2-(tert-butylamino)ethanol optionally in the form of their
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hydr ochl ori de nonohydrate, carnoterol, QAB-149 and
5-12- (5, 6-diethylindan-2-ylamno)-1
WO bgpdnoxdyet hyl | - 8- hydr oxy-1 H qui nol i n- 2- one, BET/EP2005/005836

ool NI bR fmbhe v LEAEEI BN ARHASHhERRK! dnc

am no enzot hi dzol one,

optibn(aﬂy theiopbarigaogizzipheompatitie[atid addition salts.

- benzi m dazol yl)-2- net hyl - 2- but yl am no] et hanol ,

1-[ 3- (4- met hoxybenzyl ani no) - 4- hydr oxyphenyl ] -2- [4-(1
ExarﬁFFéé'dT'sﬁﬁéSieV&c) odtBidiad alid BHicbLaricBRISSHBRES be combined

roxy - 0X0-
with M3aen1agx>azst$1 abd )F?I.'}Ezmr[rﬂbl(mrs ra,rerrednlsolone methylpredmsolone,

deXf %E_agg | a?ﬁa&% §n§§ﬂ@z@}q_n‘§tt Hglopredd% o%%e%% nbdaeets%%

beold‘m@ﬂ‘iﬁ%@héﬁl;ﬁ}'o%rdﬁa]te 21‘:)[()\?oéc§\*tlsone triamcinolone acetonide,
met hoxyphenyl net hyl ropyl am no] et hanol ,

flucrinalens apglont ﬂgogmonqu, clocortolone pivalate, methylprednlsolone

acqhobalss S Ritasine hafittodid, iPeditie) kY INons SafPpndte,

predﬂrobﬁi&@xéléldﬂn&a}zbﬂ\e ardréplbﬁa(edrhﬁﬁirﬁ@té!sééhé elhylprednisolone
1n-triazol -S-ylj~-nethyl butyl am noJet hanol ,

sul@vtﬁyate@moraekafonﬁ;fum@ rimexcjope dwﬂaﬁpmfaqusytatea
C'CI? 'fﬁﬁﬁf,‘? @ﬁy%&%f‘?@gf’?er‘{ -Adtr)]ut 'r(r)l%r?o%] ano and

proﬂ)toﬁwété;tlbtagy@@‘fd)@tabcﬂmt@ doetamethasone butyrate propionate,
5-f 1 uorophenyl )-2-(tert-butyl am no) et hanol

flurtﬁﬁ!nd@narerqnl$qnq H@X?mﬂﬁh%%on@mdwramﬁpbg e, ﬁmﬁmmolone
bet? it eo#aﬁ% -vél'é‘fét% B{e%?ﬁ?(hﬁ@% Sbetémgﬂ{gs%%lalroffﬁroplonate

oha
hydobeoriiacod agetaad; Ilwdcmm‘asorté sodiumoswatihdte ppresiaisotone sodium
Ex%rrgelce B suitable cortjcosteroi ds and
phasphats8rd NYErFOriSeRe RISRUIRES-conbi ned wit h
MB- ant agoni sts and PDE4 inhibitors are prednisol one,
met hyl pr edni sol one, dexanet hasone, nafl ocort,
Examapleaxd suitableHal 4 aothgonisis ﬁtaitoan Heuckerebinedewith M3

becl th di pr.opi t t
antgGoaR 481 R oo AR AT RN BR e cpahest
praﬁldk@@t RRIHREE ZafiH Qe mbﬁ.n@sp'\)éﬂbﬁéﬁ; sulukast, cinalukast,

met hyl pr edni sol one aceponat e, dexanet hasone

iralpastisog e, mpnislwidsh spdiuyt foldoldt (4sbpetyhadlydanye2-

oroB PR BRHBR AT AAL Sl B BAE B (o Acoty o
hydiexeRasep@phonealgropyljtReol @ﬂﬁthléli@ﬂﬂl@?l]tﬁltﬂacetlc acid, 9-[(4-
farnesyl ate, ciclesonide, ne propio
Acqtyli-ny e prmgpmlﬁaeeoxsﬁmeélmé}as(w tstrapolo‘érad)éiH pyrido[1,2-
a]pigIr i ong(EWé £RRRARERIorBG L ABRI-DATRAR TBHEMIRBEN,N-
dimethylcarbamoyl)-4,6-dithiaoctanoic acid sodium salt; 3-[1-[3-[2-(7-
Chloroquinolin-2-yl)vinyllphenyl]-1-[3-(dimethylamino)-3-
oxopropylsulfanyllmethylsulfanyl]propionic acid sodium salt, 6-(2-
Cyclohexylethyl)-[1,3,4]thiadiazolo[3,2-a]-1,2,3-triazolo[4,5-d]pyrimidin-9(1H)-
one, 4-[6-Acetyl-3-[3-(4-acetyl-3-hydroxy-2-propylphenylthio)propoxy]-2-
propylphenoxy]butyric acid, (R)-3-Methoxy-4-[1-methyl-5-[N-(2-methyl-4,4,4-
trifluorobutyt)carbamoyl]indol-3-ylmethyl]-N-(2-methylphenylsulfonyl)benzamide,
(R)-3-[2-Methoxy-4-[N-(2-methylphenylsulfonyl)carbamoyl]benzyl]-1-methyl-N-
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fluni solide, prednisone, dexanethasone sodi um
phosphate, triantinol one, betanethasone 17-val erate,
whedoaredbasone, bet anet hasone di propi onat e, PCT/EP2005/005836

(4 KRR IR R EIMhe SRRl A0

Caﬂbbﬁﬂﬂ@éﬁ)ﬂﬂhﬁﬂﬂﬁ[@(@bhéﬁb@bu@@@lmlh@ﬁiylpﬁ athdpﬁ@rhcﬁc |ai§la43nd the

ant agoni sts that can_be conmbined with g
corpprumseaiaimgd i therRCAmateranplicatian nvm@r Pé?sI/ POsTI581.

pobi | ukast, pranlukast hydrate, zafirl ukast,
ritol ukast, ver | ukast, sul ukast, ci nal ukast, i ral ukast

Exaﬁ'nﬁlleem?f S?ﬁBbl@' lnm@ﬁbrssm’tégmkinase that can be combined with M3
4- Acety

| - 3- hydr oxy-2- , e T
antg@@w{spﬁ% Bl 0nb W@&ﬁ%ﬁ’éﬁ [ferspBnGetximan.sfitipi, cepifermin,
( . . [A_(2.
erlcﬂgn) ﬁo&@@gh[grggy %ﬁéerﬁhy ?|ﬁ¥%r8§pﬁotnﬁfabﬁa_pfnnnb, and N-[4-(3
Chlp®-4- ﬂdmraplnaz;dﬂammqﬁiﬂ-ty'amq Aedhoxycaimain-®-y[j44(dimethylamino)-
EAb %_‘ 3- hydr oxy- 2- n- propyl phenoxy) methyl ] - 3- (1H-tetra
2( 'Fe4l—|- pyr i do[ 1 ,2- a]pyrimdin-4-one,
5-[3-[2-(7-Chl oroqui nol i n- 2-yl)vinyl]phenyl]-8-(N, Ndi m
et hyl car banoyl )- 4, 6-di t hi aoct anoi ¢ aci d sodi um sal t;
Examples-df 3ujtablep38 kinase inhibitors that can be combined with M3

antagoRs RS BDEL ARG Ak HPEIRabIq Aasslelf dbrafiEginec.
5-(2, eotm@mo‘a@;bﬁenﬁy 2-%2 4Q{ﬂh@l|®méhﬂébu’éﬁyli 8H-pyrimido[3,4-

i adi azol o

b]PledaZlm-lﬁrml‘bMe{ﬂﬂI}ip;N-i (fertdpuitybpanzgmiden 8C10-469 (described

e

Cir¢URatich X008.0108(47[ Suppt 4 IAEst[SB-Z(Z met hyl - 4, 4, 4-
trifluorobutyl)carbanoyl]indol -3-yl nmethyl]- N-(2 nmet hyl

phenyl sul f onyl ) benzam de,
e T AR ol BB R SH AT
antggelglétscar:]wﬁm m\hlbli(ofs) Zr’é( ?Np(téﬂtlum besilate, dapitant, lanepitant,
VOfQ@Eﬁfg)r%ﬁto oA ARSI, Wit gg%&ﬁt babbRspplonyi:
Ut 2{) € r!lr%: |tdteg‘ ?F%%gl IBE%I gﬁ{ eﬁﬁ ﬁgﬁiﬁi@o‘fﬁl °
aspanagxnyllembrmetﬁ -MVB- camagamrm si- Me@hyﬁnﬁal Bmmajbornyle{%R)e

PR AR a2 aRy e Sleming e EeFelodamise, g
(2§C§?)331(g I\h’? hBW—B’-\lﬁrﬁfﬂJdrémethoxy benzylamlno] -2- phenylplpendlne

uor ophenyl am no ano- 7- et hoxyqui nol i n-
(2R.48)- N4{1([6|,SrBuS(;rlfblme¢myl)benzoylf/2 -(4- chlorobenzy plperldln-4-
ylJquinoline-4-carboxamide, 3-[2(R)-[1(R)-[3,5-
Bis(trifluoromethyl)phenyl]ethoxy}-3(S)-(4-fluorophenyl)morpholin-4-yimethyl]-5-
oxo-4,5-dihydro-1H-1,2,4-triazole-1-phosphinic acid bis(N-methyl-D-glucamine)
salt; [3-[2(R)-[1(R)-[3,5-bis(trifluoromethyl)phenyljethoxy]-3(S)-(4-fluorophenyl)-
4-morpholinylmethyl]-2,5-dihydro-5-oxo-1H-1,2,4-triazol-1-yl]Jphosphonic acid 1-
deoxy-1-(methylamino)-D-glucitol (1:2) salt, 1'-[2-[2(R)-(3,4-Dichlorophenyl)-4-
(3,4,5-trimethoxybenzoyl)morpholin-2-yl]ethyl}spiro[benzo[c]thiophen-1(3H)-4'-
piperidine] 2(S)-oxide hydrochloride and the compound CS-003 described in
Eur Respir J 2003, 22(Suppl. 45): Abst P2664.
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2(E)-butenam de. Exanples of suitable p38 kinase
i nhibitors that can be conbined with M3 antagoni sts

w@eesRPDBE42 | nhi bitors are chl oret hi azol e edi syPEX/BP2005/005836
dor amapi nod,

5-(2, 6-Di chl orophenyl ) - 2- (2, 4- di f| uor ophenyl sul fanyl) -
The?dgm?am%ﬁbﬁh(é-in‘mm%mi ray E&tﬁs@ie,the treatment of any disorder

_4- Acet am do- tert-but en i de, SCl O 469 .
whighyissscaripledo @WIW%&&@%@EO@%&WW%N Ksgguential
ety O Y1 1S4 ETEEEPBE, ALHISHOR Y Phoshittiesterasp 4

Thus| thegqreeentappligation eacompassesmathads1ol ineatment iof Kese

o A e P05 SRR W

marﬂ&f?%tﬂfé‘zbgé W?ﬁlgﬁ@%@ﬂd‘p% Itrgﬁﬂw?rﬁ’t‘ dfdAése disorders.
t hreonyl - N-nmet hyl ~. S- dehydr ot yrosyl -1 eucyl - D- phenyl al a
e AR B 5 iy oot or

the [1¥8 b%vdndhoaﬂaqu afiénte3s BRPEGLEY o hale @ Benefiial effect, for
N- benzyl - N- net hyl am de, (+)-

exa(rzt asihna, [aruie Dhokienic branchitisoPB1RNYRSKR) BERMORIRT no] -
- phen i peri ‘
Ob%%%%ﬁ%ﬁ%ﬁ?fy%@g@?%6?P|Pfq)fjor onet hyl ) benzoyl ] - 2- (4-ch

| or obenzyl ) pi peri di n-4- yl]quinoline-4-carboxam de,
3-[2(R-[1 (R-[3 5- o .
Thesaciverqompt A ﬂﬁb@ Fembinatios, hexie Magntagenist fithgheny
. r pho - - G- - - di R
mv%rﬁf’éﬁl ﬁ{l‘i Igg) 2 em%fbgﬁéég%rj#% ﬁlﬁx og%g? doApt%ngl H¥fliePedmpbunds may be
adnﬁg&té;egﬁb@etheﬁrgﬂhema ghammateutical composition or in different
congmi@ngQ(r(sZp'ﬁ %gg%ig[ggggﬁr%tsé, tsﬁr'r)“tgr?eré)u%?tc:gnglgngﬁty (I)J seetqrt].l%)r% iLI

7 Iy 5 Qitfsrd) -5-o0x0-1 H
acnfipRYEA0R by e TRy ot adiprentide > oo+
deoxy- 1- (nmet hyl am no)-D-glucitol ( 1:2) salt,

In ofig, B0 SR Ui RORReR eHER AYO RS 8.1 sppisig &
antBgeist c?]er/IQ PhfSathit Pecdptor®ioP ﬁ{jrh%llsé‘ 8% tdetheOitld thstructions

rochl oride and the conpoun 3 described in Eur
for Slenpianedugoatcupzhfigeparatesr:seqpentiaagginmesmbination with a

R AR Bl AR B s o e

ant3§®his@r ati on by sinul.taneous, concom tant or .
sequenti al antagoni smof M nuscarinic receptors and
i nhibition of phosphodi esterase 4.

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
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) fogether
with instructions for simultaneous, concurrent, separate or sequential use in
combination with a PDE4 inhibitor for the treatment of a respiratory disease

which responds to M3 antagonism.
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Thus, the present application enconpasses nethods of
treatment of these disorders, as well as the use of

wWo bh@saoihi nati ons of the invention in the manuPGEDEP20E5/005836
of a nedicanent for the treatnent of these disorders.
Preferred exanpl es of such disorders are those
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er wwth instructions for” si nul taneous,
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or Ryl (Al AR B2 TR 2 Pagsipi-3-

phédbx?pﬂfpﬁ/i)ef-hﬁénﬁﬁ'f@@dld[@ Qtz]b&tanertﬁémﬁe)landeémm inhibitor for
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resggétgﬁ!( g%egggl%m‘éﬁ%%anyé %H%g)@?%%f%og%/l 291- éal t

havi ng an anion X, which is a phar maceut i cal | y
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In q@fetfeﬁaqi &mmdn)weoboh%r!w@ntmth& qaive ﬁﬂﬂlp%%’c%fﬂ &b@
corgﬁﬁaﬂg 'é?%( ¥ e}ec} ﬁa‘\ ﬂ%h@&% commBhidiGe dewce,

her vv| |ns ruction or sinultaneous,
whemiwtheyermn be ﬁmmmatedon tisee gamet ordh differenhploanmia ceaticah
with a PDE4 inhibitor for the treatnent of a
Com%%%f'?%i -ory di sease which responds to M3 antagonismIn
anot her enbodi nent the present invention provides a
package conprising an
In the most preferred embodiment the M3 antagonist of the invention and the

PDE4 inhibitor 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.

In another aspect the invention provides a process for the production of a
pharmaceutical composition as herein defined characterised in that an
antagonist of M3 muscarinic receptors, a PDE4 inhibitor and optionally other
additives and/or carriers are mixed and processed by methods known per se.
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ant agoni st of M3 nuscarinic receptors of formula (I)
and a PDE4 inhibitor for the simultaneous, concurrent,
weepanaue2 or sequential use in the treatnent OPCHEP2005/005836
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a salutibrg sPiispersidn, lEtt)or for the sinul t aneous, concurrent,
separate or sequential use in the treatnment of a
respiratory di sease which responds to M3 antagoni sm

Thée ;Shé}nfﬁc%ﬁﬁ&élqgrrﬁﬁf@ﬂghgﬁiﬁy élfn\ielhiéntlly\t%‘bﬂe@@ntdmelnaﬂm dssage
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ass66Ba6h WEIH thelwariér. anyesenl e f@frmumlohe\aiétprepjer@dcbw he
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ect the 1 nven rovi des a conbrinati on as ere

the dm%tohbe@e%medmmatldmat the active ingredients
a) and (b) formpart of a single pharnaceuti cal
conmposition. I n another aspect the invention provides

Forﬁmu‘?ét%%%séf tf\é’ %?hr s |6¥1'§21‘?c Ble @r Bpé}ra'Mﬁﬁiﬂaﬁéh may be

nposi tion |ne characterised in that” an
preaemtag @i chScrete uBitsssctaas capsules ecpﬂabueﬁs ontaPl¥#tg each

conlalning.s Bresedemibied camink oS i el biRsieneS ermmo s

gralﬁgegg&% ggérﬂlgt@nga@eumgldh fnhgh 680bIRdA8 oria Kon-Bf8eous
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.

Where the composition is in the form of a tablet, any pharmaceutical carrier
routinely used for preparing solid formulations may be used. Examples of such
carriers include celluloses, stearates such as magnesium stearate or stearic
acid, talc, gelatine, acacia, starches, lactose and sucrose.
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i nvention, the PDE4 inhibitor and any other optional
active conpounds may be adm ni stered by any suitable
w0 owsa1546ependi ng on the nature of the di sordepPCT/BP1905/005836
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thefljyi ded solid carriers or both and then, if necessary,
shapi ng the product into the desired formul ation.
Formul ati ons of the present invention suitable for
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magbeacdidideredefoe exanple agueowd gums, esltulpsdsy sitichtetsi anoils, and
w Il generally consist of a suspension or solution of
aretREOPERFEdrA 30T geleting capsylgui d carrier for exanpl e,
et hanol, natural, synthetic or sem synthetic oils such
as peanut oil and olive oil, glycerine or water with
Dnyf bawder corgpositiors fordopigabidalivecytootinei lngg dydnbalativre may, for

th ition.is.in the. f t_a tabl
oxagRalen BE Brered b iflesent simararkading Sistorss I o

capfid Sah® CaHAGES BEfoF@XakPId/§8RtiInE O TS RFs Bf for'exBmple

laminated 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.

Formulations generally contain a powder mix for inhalation of the compounds of
the invention and a suitable powder base (carrier substance) such as lactose or
starch. Use of lactose is preferred. Each capsule or cartridge may generally
contain between 2ug and 400 pg of each therapeutically active ingredient.

Alternatively, the active ingredient (s) may be presented without excipients.
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carriers include cellul oses, stearates such as
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explision Raghees; rle})ortﬁél(et&e"l'ielﬁeﬂrﬁtle}ﬁ’hh?% or insufflator.
Packagi ng of the fornmulation may be suitable for unit
dose or nmulti-dose delivery. In the case of nmulti-
Sothessapsald nbalers hlaee faanagéazine frone ahidieingividuet capeudlesrcan be

netered in usge, wde nhal t
tran§Tages o BaePAHOLG 8‘3{» H{JWb'Ch?%‘f)‘e"F%rP éﬁe @naéé*éptym)takes

plagé” 4d ﬁéfer%dtln %?)69?{531f@)Ofﬁéﬂrbbpgﬁ’k%Qnﬁélé@ﬁéve revolving

I ons generally contain a powder m x
mapabiakatwittncagfsulehehambprauthas caf 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
well as the blister foil, or by peeling off the cover foil. When a blister strip is used
instead of a disk, the number of doses can be increased, but it is inconvenient
for the patient to replace an empty strip. Therefore, such devices are often
disposable with the incorporated dose system, including the technique used to

transport the strip and open the blister pockets.
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the invention and a suitable powder base (carrier
subst ance) such as |l actose or starch. Use of |actose
W(i)soop/flea‘4ezred Each capsule or cartridge nay gRCEER100Y005836

e e L L
formuléti cﬁ@“'ﬁ@y donsigtey abrelaiieraaigdcontainer aneecdpsenteastiing
singl e dose inhalers of the first_type, single dos
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h I h
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mhé]ér Howess. ure and (c) possible inhalation of capsule

fragnments. Moreover, for a nunber of capsul e inhalers,
i nconpl ete expul sion has been reported (e. g. N elsen

et al "
o bl BRI GO ol 8he e Yo PREREL s
fillifgesfthgidegeaheasaing tups\di cdvitie isonastlyounderdhe mpﬂqenmg of the
takes pl ace, as described in WD 92/03175. O her

forega@f<arp¥ty.nhal ers have revol ving mmgazines with capsul e
chanbers that can be brought in line with the air
conduit for dose discharge (e. g. WD1/ 02558 and GB
For&éﬁ%ll;léd)sing[b elpse@mr mﬂﬁlpiehenrt dpse othalerst thel dosemimeadudieg
i nhal ers togethe th
accuracy and reprggucr:]lbﬁlty\/\f:an be glusa}aer{teled B?/ltﬁé 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
systems of multi dose inhalers can not be agitated by this inspiratory air stream,
the powder mass is simply entrained from the cavity and little de-agglomeration

is obtained during discharge.

Consequently, separate disintegration means are necessary. However in
practice, they are not always part of the inhaler design. Because of the high
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whi ch have a |limted nunber of unit doses in supply on

a disk or on a strip. Blister inhalers provide better
wOoisiiue2 prot ecti on of the nedi cament than capSIYER2005/005836
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by m@agalpbgg 2yled mormnisess. Mia which galutieny ef Phprmaceiodeaiyy
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inhdlable patislesiragultd. iMhesadvantapd S 1h264 3émizeds 18hat the use of
97/00703) or measuring plungers with a |local or

propelianigeses sende ¢%e@gelyélsmeg1§ﬁgdﬂt certain vol une of
powder fromthe container to a delivery chanber or an
air conduit e. g. EP 0505321 ,WD 92/04068 and WO

Sudatonsiaers drepfesdribed) fer dramples irs RATBatent dypplicétiarnbo. WO

o B e P L Bl 1588, e,
herg:ﬂé?%ma%’toﬁﬁé%ﬁ%rﬁé tHdragr. of the dose neasuring cups

Ities is nostly under the influence of the force

of gravity. For reloaded single dose and nmultiple unit
Spr%?lsc%n%pncp& Ll(?l{ssforwpel‘ca %seﬁvgreil%%cia TL%’\Q 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 chloroftuocrocarbon or mixtures thereof, particularly
hydrofluoroalkanes, e. g. dichlorodifluoromethane, trichlorofluoromethane,
dichlorotetra-fluoroethane, especially 1,1, 1, 2-tetrafluoroethane, 1,1, 1,2, 3,3, 3-
heptafluoro-n-propane or a mixture thereof. Carbon dioxide or other suitable
gas may also be used as propellant. The aerosol composition may be free from
excipients other than the propellant or may optionally contain additional
formulation excipients well known in the art such as surfactants eg oleic acid or

lecithin and cosolvens eg ethanol. Pressurised formulations will generally be

-27-



accuracy and reproducibility can be guaranteed by the
manuf acturer. Miulti dose inhalers on the other hand,
we@amwsaosai n a much hi gher nunber of doses, WhRCEHEB20051@5836
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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.

Typical compositions for nasal delivery include those mentioned above for
inhalation and further include non-pressurized compositions in the form of a
solution or suspension in an inert vehicle such as water optionally in
combination with conventional excipients such as buffers, anti-microbials,
mucoadhesive agents, tonicity modifying agents and viscosity modifying agents

which may be administered by nasal pump.
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e art such as surfactants eg oleic acid or
The pbatmawelmmal combinatinns egcerdinghisl therneentian mey contain (a)

and By Sareke B o A PElD V@S MNP om T, 81620054
pref@»bg[‘yiﬂ?&n\fﬁw(ﬁbzﬂ)mﬁltted into an actuator provided
wi th a nout hpi ece. Medicanents for adm ni stration by

| nhaI ation desirably have a controlled particle size.

g WifrafREpBgfed bBigR| 4 §Rbed G MtofBolfh fol Srossed as

3(R:)E(chydr6ﬁ5y-l2624dmlﬁieﬂ-zsyIEEemy)l-e (3theﬂoezygmwr)al-l y too
I'arge when_ inhaled to reach the

azomAREYRIOER ZIodane bianaide ansheRD B4 iRhbItes Tefpigst and
cildfitdsy Q/Hl&géfed%@’gihg I%EI&%LQ@%%%&E@Y&% tS 't%éfwf‘v%ﬂﬂ&ﬁ.d by

conventiona m croni sat
supercritical fluid techni ques The desired fracti on
be separated out by air {fl cation or si e Qa

ThepbeBnassiical RemBRIAtiopkaeciding Butne HEeuiah Ry tontain
an%\mg;ﬂgé‘%@%l ?‘gﬂlﬁ'nﬁifa%t rf%Pé?éWl i btréitld"bg %@F\Qgﬂ(éﬁd

because ‘their po ity
rangirey ety &0 tng@(l)@;rﬂe rpmeﬁemblymncﬁ 1o 260i tppreferablyel: 3 to

15(§th]%%]¢ B&ﬁ{o'%ow% ﬁﬁ)nqo& tions, the particles

The pharmaceutical compositions according to the invention containing the
combinations of (a) and (b) are normally administered so that 3(R)-(2-hydroxy-
2,2-dithien-2-ylacetoxy)-1-(3-phenoxypropyl)-1-azoniabicyclo[2.2.2]octane
bromide and roflumilast are present together in doses of 0,5 to 5000 pg,
preferably from 1 to 2000 pg, more preferably from 5 to 1000 pg, better still from
10 to 800 pg 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-
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while in the inhaler, but small when discharged into
the respiratory tract. Thus, an excipient such as
wo 20508862 mani tol or glucose is general ly enpl PYEEP20051@5836

artic [ f th i pi il || | v, be.
coof ek AP e e S b PR ARE i o
the CBMPRSItRAs AMRBRIihE € MECINPERIBN fay! cortaingor instdrlde from 20 to
typically be present as mlled | actose, preferably

1006rpsoBB(R)HE- adrhay-R2: titkientRylangivisi-d-(3mrhanaxyptapy!)-1-
aer osol caonpositions w || neral ly he fill i.nt
azoBIARIGS S IoCtAnePAGe PRI Sdadteus §F TR ng
val ve. Canisters nay optionally be coated with a
plastics nmaterial e. g. a fluorocarbon polyner as
Fordxaeiplbgeitiei attive 3ab8hss . cofsbinatienssacddrdingdofthe irsgntion gnay

conRInmR 14 HaTar2 B albien g FabeppuS-1-
azoﬁﬁdﬁ%&@%ﬁ??j%ﬁ%rf%roﬁﬂ&@!aﬁﬂi(QPinatﬂé dasetdfediiohiiabuiea ratio

conpositions 1n the formof a sol ution
by weighti&pda}irothe nange fiame @bouthi 30 to 40@:H ,qwefasalkly 1: 25 to 200:

optiagnally in mhi nati on wi t onvent . excipients
1, p§§%@ﬂ¥ 1b§Pft8r@f6?gnm°-rﬁipE‘?f8Fﬂ ¥§°”}rﬁci>§g‘ﬂ§§1 @'e agents,

tonicity nodifying agents and viscosity nodifying

agents which may be adm nistered by nasal punp. Typical
Theiphamaceuticak corspesitians aeeardingt todhe invanbiongeniaining the

coriiyafinis &f @ e BSHTR Hovdlh SBAHBRIEA ok BL SR Brvrgny-
2,2Idm«ﬁiérpzlvlaﬁet@xy)eﬁ'(mh_@do)@?ﬁ@pﬁkn-amwt;i@,rqms{_erm}mmne
The proportions in which (a) the PDE4 inhibitor and

bro(itije ahd cilamigsiaret pr@ﬁemogaé@am dpsagascelpt & 00RY nae

pretiigey IR paoddbe: fhyeRSebHRLBrS 1130 2P008a, o3 e
prefetaBlyGforh 128 to S0U A &Ssifgleliodeat es. Dependi ng on the
choi Ce of the conpounds (a) and (b), the weight ratios

whi ch may be used within the scope of the present
R S T
in veIsIom 'B(Ig)-'?_gh?d my@,%dmiémzmdthwﬂtqaophemxmw)-m-
azoffga)\{g'g;]@o F%ﬁ]go%?aergeab@%gilgg:ig y,gea as (anﬁf Icﬁ{l)qrtnilést}c)i's {Jggd as (a),
the compositions according to the invention may contain for instance from 5 to
5000 pg of 3(R)-(2-hydroxy-2,2-dithien-2-ylacetoxy)-1-(3-phenoxypropyl)-1-

azoniabicyclo[2.2.2]Joctane bromide and from 15 to 300 pg of cilomilast.

The aforementioned examples of possible doses applicable for the
combinations according to the invention are to be understood as referring to
doses per single application. However, these examples are not be understood
as excluding the possibility of administering the combinations according to the
invention multiple times. Depending on the medical need patients may receive
also multiple inhalative applications. As an example patients may receive the
combinations according to the invention for instance two or three times (e. g.
two or three puffs with a powder inhaler, an MDI etc) in the morning of each
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preferably from1: 10 to 400: 1. The weight ratios
specified bel ow are based on the conpound (b)
wezpsessen as PCT/EP2005/005836

R) .z (,2- hydroxy: 2 2-di.thi en-2-
weqlii o XS IR Ml RsRbR T oss Sl e i T B LY tood
as G5« ekablst perssingle lapplitatisn @nesl perl puff) Instipleteappicatien of
particularly preferred according to the invention, The
thegeabinations aegordipareibe inyiestian ieads tegnubiple,doses eiiton
n . .
afof e isHell dxfibled" e Bbplichidhforife Fofinditiariscceiing to the
invéntic;kﬂcarg lb@@@r ingtarne&fr&:eaebday,fcrraiephndmg on #t®Odurgtion of action
referably 1; to,150: 1, nore prefergbly from1l: 2
of the angigholinergicagsnt tMEE AT AT ERRISTY PAHS 48r di ng
to the invention containing the conbinations of (a)
and (b) are normally adm ni stered so that
Pre3¢mably( thetgainposition is in unit dosage form, for example a tablet, capsule
2, 2-di.t hi en-2-vyl acet,0 -1-(3-pheno ropyl)-.1-azoni ab
o E{RrPd eSS0 kP e AL e BROSRHRER AR BIRt o S ot
present together in doses of 0,5 to 5000 ng,
preferably from1l to 2000 ng, nore preferably fromb5
Eatlodasage ugit contaires suitally fromo20 1o to d 080Quggne ereferatdy om
dose. For exa W thout restri cttihgﬁnth% scope of

| e, .
50 ugdoi39Peaia PHan Mipeliagonish asFriNGiosthednygntion ora

phaiticeh sl SHsBhRHs Sa thJsefada f P} ko ang preferably from
5 uprtemio@eug 8f 4 FEAMmHitloraitdofdihd WriHemlehtiorised as (a),

he conpositions according to the invention my
contain for instance from20 to 1000 ng of

The gyt of SEE AV BplinpseBum kPSS BlaebeRie RRE it
of GourSe Ny WathothepirisliThl active, tifd raut@ P baminis®atied, ithe subject
substance conbi nati ons according to the invention may

undeyriteatmest.RAnd therpartigwgr disordgriaiidisease hejng trerigd. 1
- (3- phenoxypropyl)-1 - azoni abi cycl o[ 2. 2. 2] oct ane
brom de and (a) in the case of cilomlast, in aratio

Théwcties Higredibhis(rdhy ibe ddminisiegel froran wo®tinek: a 88y tsufficient to
400: 1, preferably 1: 25 to 200; 1, pr _ferablydl:, 2(%
exhibit ispdesiredarivity Brafeiably the ailive ingbedignispareiadripistered

on%‘@{ﬁﬁ&&ﬁtd{yﬁl conpositions according to the invention
cont al ni ng t'he

It is contemplated that all active agents would be administered at the same
time, or very close in time. Alternatively, one or two actives could be taken in
the morning and the other (s) later in the day. Or in another scenario, one or two
actives could be taken twice daily and the other (s) once daily, either at the
same time as one of the twice-a-day dosing occurred, or separately. Preferably
at least two, and more preferably all, of the actives would be taken together at
the same time. Preferably, at least two, and more preferably all actives would

be administered as an admixture.
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conmbi nations of (a) and (b) are usually adm ni stered
so that 3(R)-(2-hydroxy-
WQ2@sdibt en- 2- yl acet oxy) - 1- ( 3- phenoxypr opyl ) - RECHEP2OWOHS836

The §Ymubstaraoaaie ot bEaBto he M boriE e ENY

adnfinis@er28GQ Mk foFRT 6f cUrapesiBbhy fdriemalaton aeeRegwithetherhelp of

nore preferably from20 to 800ng per single dose.

For

inhalgesygspecially dpupowder inhalersdhawrves capyobterfergn or parenteral

or ol S FEhip dbia RS, T 0Pfs

At ¥ i

acet oxy

I)tigl?d compositions

embddies kienpraferred wbplidatiorafoen| espeviaiyoinzhé tidrapyaiebstructive

brom de 1's used as
lung diseasapOEfaritBadr

15 to 300 ng of ci

and cil om | ast

is used as (a),

(b)
shtPhasth@a he i nvention may
contain for instance from5 to 5000 ng of
3(R) - (2-hydroxy-2, 2-dithi en-2-yl acet oxy) - 1- ( 3- phenoxyp
The follgWinglprepacationsi foyms afre ce@ he dommeation ekdmplasd fr om

| om | ast.

The af orenenti oned
exanpl es of possible doses applicable for the

Exaq,q@’@i1nati ons according to the invention are to be
understood as referring to doses per single

appl i cati on. Howev

mndorct nnd Ac Ay

er,

noc

o}

these exanpl es are not be

ol
OOt —aS—CACT

Ingredigti st eri ng t he

i na + ha
Ul ||u CTTC

PUS ST

combi nati ons according to thg

e |2 &0, ~f
o Tty Ul

, Amount in pg

—

BRI,

L SRR e

PR P

al ati ve

cal

azohfYicysid[RMnBloctmedvoeidepl e patients may recei Ve the 100
j i ccordi-ngto-the inventionfor—instance
Roflurpilasit three times (e. g. two or three puffs with a 5
Ladt’c‘f’é’%:le' rrater, —am WbietT) T m the morni ng of 2 500

eac

treatnent day. As the af orenentioned dose exanpl es

are only to be understood as dose exanpl es per single
per puff) nultiple application of
Examelechnbi nati ons according to the invention |eads to

application (i. e.

mul ti pl e doses of the aforenentioned exanpl es.

The

application of the conpositions according to the

Ingtetli@itt i on can be for instance once a day, or depgnoimign pg

on the duration of action of the anticholineraqi

c_agent |
J

3(R)R dwydsoxyad, 2-dithiemeeylaceipyy o 1-¢3-phenayypropylfler abl y t he

osage form for exanple a

conposi t,i ' i it
az éa{)[ﬁ 9'0@%%@gn%r%'gged aerosol dose, so that the 100
Cilgraaggnt may adm ni ster a single dose. 100
Lactose 2.500
Example 3
Ingredient Amount in pg
(3R)-1-phenethyl-3-(9H-xanthene-9-carbonyloxy)-1-
azoniabicyclo[2.2.2]octane bromide 100
Roflumilast 5
Lactose 2.500
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Each dosage unit contains suitably from20 ng to 1000

nmg and preferably from50 ng to 300 ng of an M3
w@nicdgorsst according to the invention or a  PCI/EP2005/005836
E he\r r%ceuti cal acceptable salt thereof and 1 ng to 300
xq%ﬂp and preferably from5 nmy to 100 ng of a PDE4

i nhi bitor according to the invention. The anount of

each active which is required to achieve a ther

Ingr@fdllemit vvi II of course, vary with the particul aAmount in pg

(o8] lI ||| oLl L IIC DUUJ Ck:t Ui’idcn
(3R§T1e%'ﬂ¢fﬁjfhy1 %@T@W? CRIBANYR 51der or disease
azoh? dé?aﬁgﬁgﬁa—ﬂé@m@%dé‘e i ngredients may be 100
|stere rom1l to 6 tines a day, sufficiemt to

Cilewitashi t the desired activity. Preferabl y, the active 100

|nmrnr~h ents—are Aadm nictnrnd ~Anen + PP P [

oo TS T CTCTO OIToc T UI C VVI \JC a —udy. LIS 2 500

Laqt%SQ:onterrpl ated that all active agents woul d bg

admnistered at the sanme tine, Or VEery close 1n tine.
Al ternatively, one or two actives could be taken in

Exdrhpler®r ni ng and the other (s) later in the day. O in
anot her scenario, one or two actives could be taken
twice daily and the other (s) once daily, either at

IngFéEfr‘ Hae Time as one of the tw ce-a-day doSing[ Amountin ug
occurred or separately. Preferably at |east two, and

(3R13- RZS;—QfGYd@MhWI-?-,hyd foxtyr@ttiehi2vdacetonyd14(2- t aken
together at the sane tineg. Preferakljd% at | east] two,
b

PhenexyRibwb- AepRiARIsyglok- P-Zlectane Srom e adninilstered 100

aunl Xture. TheactiTve substance conposi tigns
accor(}l ng to the invention are preferably adm ni stered

Ladttsd he form of conpositions for inhalation delijvered 2.500

with the help of inhalers, especiallydry pownder

i nhal ers, however, any ot her forn1or parenteral or
Emﬁﬂﬁ -fppllcatlon is possible. Here, the application of
8 ed conposi tions enbodies the preferred
application form especially in the therapy of

ses or-for the treatpenpt—of

——obstructive lung-disease -
Ingeadiefa. The fol | owing preparations forms are ci|tAfHO¥REIN ng

GRS 2 TS a5 Hy drS B e 2 RBE B A 8T =™

phenoxyethyl)-1-azoniabicyclo[2.2.2]octane bromide 100
Cilomilast 100

Lactose - 2.500

Pharmacological activity

Surprisingly, an unexpectedly beneficial therapeutic effect can be observed in
the treatment of inflammatory or obstructive diseases of the respiratory tract if
an antimuscarinic of formula () used with one or more PDE4 inhibitors. In view
of this effect the pharmaceutical combinations according to the invention can be

used in smaller doses than would be the case with the individual compounds
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(3R) -1 -phenet hyl - 3- (9H xant hene- 9- car bonyl oxy) -1 -
azoni abi cycl o[ 2. 2. 2] oct ane brom de 100 C lom I ast 100

woawsasae2. 500 Exanpl e 5 I ngredi ent Anount i n PQI/EP2005/005836

kbR OBV TBIBAR g G pasc

as WagBodar WenfRIDEdmihibitdrsard-adiniristePediGOr examnples 7
I ngredi ent Amount in ng

(3R)-3-[(2S)-2-Cycl opentyl - 2- hydroxy 2-thien-2-ylaceto

Coﬁ@’e]qr%%n@lg,l B‘MSf i 51’1%18 ift¢eh ose géé?gg[tﬁe%p%hﬂéél@ne

ast

advantageursl mropertiesanthion mpk&tingmipsrticiigrly auitablefprtteed! y
benefiﬁgl al thera eutic ef n be observed in the

tregtmest Rk FRSRIALERY %ﬁﬁ%d?ff‘ n%B@Wtﬂﬁﬂt?ve di seases of
the respiratory tract if an antinuscarinic of formula
(1) used with one or nore PDE4 inhibitors. In view of
this effect the pharmaceutical conbi nati ons according
to the invention can be used in snmaller doses than
woul d be the case with the individual conpoundsused in
nonot herapy in the usual way. This reduces unwanted
side effects such as nmay occur when PDE4 inhibitorsare
adm ni stered, for exanple. Consequently, the
conbi nations of the invention possess therapeutically
advant ageous properties, which nmake them particularly
suitable for the treatnent of respiratory diseases in
all kind of patients. CLAI M5
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1. A conbination which conprises (a) a PDE4 inhibitor

and (b) an antagoni st of M3 nuscarinic receptors which
WO 2003(1R¢61 2- hydr oxy- 2, 2- di t hi en-2-yl acet oxy) - BCT/EP2005/005836

- (3-phenoxypropyl ) -1 -azogiapp@ycl o[ 2. 2. 2] octane, in

the formof a salt having™an anion X, which is a

phar maceutical ly acceptabl e anion of a nono or

|
el bombinatahicB P apTRPS () neid Faty SpgByenc)
| S a3tdBorist s ‘P?ﬁ)’sc%rlardjr'ebebﬁﬂs 2WNIbﬁQ§BGR)‘02' ﬂydr&xy-z 2-

phenoxypropyl)-1-azoni abi cycl o[ 2. 2. 2] oct ane brom d
3. dkhmBivecatoxy ah@ephem@(wwlm raZpnégbioyclo[2.2. 2]octane in

(e S BEF Relihat o) BBiodiks Wb P pieisRetbliaisy,
4. RcBpRMIE bnAGTE Mohs drajolpafSkAadidihi bi tor and (b)

an antagoni st of M3 nuscarinic receptors as defined in
claim1 or 2, as a conbined preparation for

ol .

31 BB ARBEPG R P REBk G e ShERG B U

i/g&ﬁ&?éairhh@ récép@orf (? E ?(ﬂ)ﬁ(meﬂre)qaﬁe izlitimeh-z ﬁlgpe’mty)-ﬂ 3-
ant agoni sm_ 5. 0

A IFDYBIOPY DB RORBEICY AP S GIRRREP Broidfer | nd 1

claim1l or 2 together with instructions for

si mul taneous, concurrent, separate or sequential use
Bn A eotribiedtiomracgording 4 ckrifACEdr 2 hiakaaterisddin tha’ethe active

P ok S Sk S e RSP,

antagoni sm 6. A package conprising (b) an antagoni st
of MB nuscarinic receptors as defined in claiml or 2
4ndA peddusct RDEDrisiTty (ta)tad?DEérlnhlbéosalndJKb)aﬁrean@gonlst of M3

tC C aRbeATNG recRed s S L s an % ddfioinsd <o
VB GBbaeidbnSBl simulidneons, é&?cu@ﬁén@@e}ﬁ@@ﬂe&ir sefqubBtial use in

muscarinic receptors as defined in claim1 or 2 for
t hethprirasdiment oha patiantasdferingdram argussepiihle imadaspiratory

i AT YRRERSRh ol R YfbbAsm se 11 combination

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 PDE4
inhibitor for the treatment of a patient suffering from or susceptible to a

respiratory disease which responds to M3 antagonism.

6. A package comprising (b) an antagonist of M3 muscarinic receptors as
defined in claim 1 or 2 and (a) a PDE4 inhibitor 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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the treatnment of a respiratory di sease which responds
to MB antagonismin a patient. 8. Use of (a) a PDE4
WO pwshi4er for the preparation of a nedi canent PCT/BP2005/005836

Si "&%6&5@8@%%@[ l?%"?n corRBafbA \Aﬁfh %?%ILVT’[;BEK%NB&& for

in conmbinati on" Wt an ant agoni st muscari ni c

r ecthettoeatment déairespiratorycdiaeased whichrespondéito M3antaganism
of a res€| ratory di sease which responds to M3

ant'§ $in a patient. 9. Use of (a) a PDE4

I nhi bltor and (b) an antagoni st of M3 nuscarinic
receptors as defined in claiml or 2, for the

S eldae af (ayra BDEA inbitiitoa fasrthe fsepasiation tOéaemedlcament for

¢ PutthaReaps Sl Rt issPEraIR ok sBautiifaliRedl Sombination with
VB @) ma?mlbﬁoﬁwgahu%ﬂnméﬁéoéptﬁé%Cﬂéﬁneﬂrlﬁ%lélﬂm er2
patl ent SUf erin rom or SUSCGp e to a respl r at ory

di stershe Bpakroentiqliaviespiiaisry diseasaahich rempondsdgdd sm

whi C es sinul taneously, concurrently,
sep%&ggs\g')glﬂglrnés) {ﬂée tially admnistering to said

patient an effectlve anount of (b) an antagonist of M
nuscarlnlc receptors as defined in claim1l or 2 and

€a)Use pbtay a RG4S inbbitor and k) an gatagonist &b M ﬁngs:anmc
o cioBeiort b inBa A BIefiiREC2 s b fteilaion UES medicament

cI aﬂonsmlmsncmmmrreﬁtpsemat@/omaﬂmm lssamt thestrextment

i C obs ructive pulnpnary djse coP 12. The
cor B ERSRIRL S URRASE WRIER TGFPGIS 6 M3 ANERAISm Ja agratent.
rret hod according to anyone of clains 1 to 11 wherein
the PDE4 inhibitor is selected fromthe group

dﬂmb rnn@hag of treatiog aypatiend suﬂemgafrem oresuseeptiblel tord de,

C et BPIraGYY clsfas8 s cPiEonSHYsY Fesnsis b ik Bpfbopism which

t of inBtHRSdomplisedsirfftanc By 280 Astent!( Redarhtely be- (3-
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 PDE4 inhibitor.

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 PDE4 inhibitor is selected from
the group comprising : theophylline, drotaverine hydrochloride, cilomilast,
roflumilast, denbufylline, rolipram, tetomilast, enprofylline, arofylline,
cipamfylline, tofimilast, filaminast, piclamilast, (R)-(+)-4-[2-(3-
cyclopentyloxy-4-methoxyphenyl)-2-phenylethyl]pyridine, mesopram, N-
(3,5-dichloro-4-pyridinyl)-2-[1-(4-fluorobenzyl)-5-hydroxy-1H-indol-3-yl]-2-
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cycl opent yl oxy- 4- met hoxyphenyl ) - 2- phenyl et hyl ] pyri di ne
, mesopram N
W@ 30054 tH46h| or o- 4- pyri di nyl ) - 2-[ 1- (4- f | uor obenzpti/EB200yah5836

r OX\ ' I i = 14le, 0 o
Cel)%&é’r]?éc)'élfé'ﬁﬁglg’g%dPgié(egexﬁég@%é?wﬁg‘?ﬂiom | egt ée@ﬁéeé’126
(exLiri@iayt, CRDIDIUBA exe OnofeCGet)04afect. Usidihk) @ed. MN-001
Kyorin), optiopally in the fo of their racemates,

t helex et oRfisaails ndne o ot Beltumeraiaien e kegagtomers,
t harepidiastBbordris A hktir8ithereof, and o?tionallg their

phar macol ogi cal [ y-conpati bl e acid addition salts. 13.
Thephasmsicolngically-goropatiile akid additipmsalts. package, use

or nethod according to anyone of clainms 1 to 12

wherein the PDE4 inhibitor is selected fromthe group
48ITHe SbmBirEtioANbratRict, KitWflpaMs! Batkadie agiof rhéthddat@ording
tetom | ast optionally in the formof their racenates,

t hepraryeaatdf slaims, 1 tcht? whereiptthe Ediet inhibitoriis selectasl from
| & Hropd BEn el Slamiidsh Tofumiiast, danbyfylling andtetogiast

Theostiomaily & ithenformrafdhsit radenhatel, Pirtshantioterscthelise
or met hod according to anyone of clains 1 to 13

whedigstereqraerspnd mixurss bereof, and pptienalbttheirs. The
' ' ki t hod
Co A RSBRe A RimBRS o RIAGE 486, O T oY o,

inhibitor is cilomlast. 16. The conbi nati on accordi ng

toclainms 1 to 3, product according to claim4, kit of
34, the sembinating. berduchikih of Rasp RARkAGS, 46EGH dNelof giccording

¢l 85 BrRoWB Y ldimsUct ﬁg%@?&h pg Pﬂi{égﬁﬁgt%itorﬂ tofRfmilast.

parts or package further conprises ot her active
conmpound selected from (a) b2-agonists, (b)

i i ds, . | eukot r i D4 ists, (d
TR Sombiafiongki bf hats PRRUROSaEs%PHASY AP HAHAND
andhd, e'\él’fjcléiﬁféepkpﬁ@\H\‘é‘i‘éiﬁttﬁ%f%ﬁfiﬂﬁi&ﬁi’écﬂ@@ﬂ’émilast.

separate or sequential use. 17. e conbi nat1 on,
product, kit of parts or package according to claim 16

ein the active c und. (c) .0 s selected fromthe .
E’ngma CARL |PHgac(9f)rcﬁrg§ 9%§|?5é%ﬁit9t PL cit@ccorcﬁng {o Slaim 4,
corgit sFqRirtsea®ioiding 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) p2-agonists, (b)
cortiocosteroids, (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) p2-agonists and (b) cortiocosteroids.
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