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PCT/ EP2005/ 001969 tiled 24 February 2005 and from PCT
pat ent applicati on nunpHBITQRSGB2005/ 000722 and
PCT/ GB2005/ 000740 both filed 25 February 2005, which
are incorporated by reference. The present invention
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Febragsy 2QQ5,iWCP@rW90@%B%é%fG(m®). Al t hough PDE4
i nhibitors and antinuscarinic agents nmay be effective
therapies, there exists a clinical need for asthma and

The pfaant eeatior selates toohew contbirmatibnsalfesttaireaniirmuscararic
havi.ng_an advant ageo profile of action. It is, known
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disoidepdi nations of drugs in which the active ingredients
operate via different physiological pathways are known
to be therapeutically useful. Frequently, the

[ i,.ses because the conbi nation
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| oner concentrations of each active conponent. This
enabl es the side-effects of the nedication to be
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Diseases (COPD).

Although PDE4 inhibitors 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

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



cells which respond to both ingredients. DESCRI PTI ON
OF THE I NVENTI ON Surprisingly, an unexpectedly
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cells wmcmw@OWdtth botle ingredignts. PDE4 i nhibitors. In view of
this effect the pharmaceuti cal conbi nati ons according
to the invention can be used in snaller doses than
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side effects such as nmay occur when PDE4 inhibitors or
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admiaisteredi ajbme.or branched | ower al kyl group which may
optionally be substituted, for exanple, with a hydroxy
or al koxy group, wherein R4 and R5 each independently
The b:%%ﬁﬁmbnﬁome&mﬁrqﬁm@ég abgh{bnﬁtld@fwn@h%nhws (a)
Kyl group or together forman alicyclic ring ;
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heterocyclic ring, nis an integer fromO to 4; A

represents a -CH2-,-CH=CR6- , -CR6=CH, -CR6R7- ,
-CO, -0, $1S-, -S(O -, - S2- or -NR6- group, wherein
R6 and R7 each independently represent a hydraogen
atom aj~ght or branched Iovx;g‘r R6 and
R7Rt oget he

(1)

wherein:

B is a phenyl ring, a 5 fo 10 membered heteroaromatic group containing one or
more heteroatoms or a naphthalenyl, 5,6,7,8-tetrahydronaphthalenyl, benzo[1 23]
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,



forman alicyclic ring; mis an integer fromQo 8
provided that when m= O, Ais not -CH2- ; pis an
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the scope of the present invention. | herein, an
al kyl group is typically a | ower alkyl p. A |lower
al kyl -

wherein R represents a hydrogen atom, a hydroxy or methyl group or a —
CH,OH 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:



group preferably contains 1 to 8, preferably 1 to 6

and nore preferably 1 to 4 carbon atons. In particul ar
w0 poos81@sef erred that such an al kyl group is PCI/EP2005/005839
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ont ai ni to 7
y be aI kyl
8 or ght o anche

pentyl, group. Alkenyl roups havi n
to 7 carbon atons nentioned herein are straight or
branched groups such as ethenyl, or straight or

whe fr?ﬁ‘m r@ﬁ%‘%%yﬂyqr%%ﬁayhal ta%%' a stﬂl%ﬂ‘@gﬂr Hanched

pteny ond e I'n any ition 1n
substlnme@bkensmbsjrtmed lowac alkgsgronpt Bdyderyi gmUp, an alkoxy

bond, Al k | h t,
GrOURCA TSR AR R0 Gy RGN R HBAT o and RS are
ldenﬁ’&l %F B)ff@fent Q{@Q?é‘%éleﬁt'edsﬁdrﬁ'lﬂmogb’n Qﬁdi@fiﬁi%ﬂt BbeéW‘,hed

ntynyl, hexyny eptynyl.” The triple
Ioweralkahgrqupsml on in the al kynyl group, such as on the

erm nal bond. Al koxy r V
and QBPIERANS P WSS OB i ol 2 GRS &5 CHy- or
-CHi@}qI&g,ﬂngfromltcharbon atorrB preferablyfrom1

to 4 carbon atoms, the hydrocarbon chain bei ng
X repreaebtseaipbareaceutigally assestableanion rbaynepaapeolyMelentacid

optlogghy ﬁ%@hﬁ%ﬁpa@ﬁ%&’éﬁ, hgf%qoag‘?é%er t}ﬂ é(ﬁggeo%ers

and Fatbicydrdigr ei n, unl ess ot herw se specifi ed
typically contain from3 to 8 carbon atons, preferably
from3 to 6 carbon atons. Alicyclic rings of 3 to 6

The 8&5?8%8% SFﬁan@‘elgHH n%ﬁﬂ@wﬁﬁ&ent&éf ‘Ulqu!tfg mula (1)

dychopen yC ohex ar ona
describstl iaboed, Whrohl may y)ave dnb)orqnoteaaswnmemn 6arbon§4lnclude all

the R%%l?%g%ﬁ@igaf@%&l» f%?éﬁﬁ g&%réfs a0 8 a5 of thS 190mar fall
withiﬁ@lﬁ%‘%@@ﬂ)@ﬂﬁhe SrcRBhEROEHdA.C or heteroaromatic group

oned herein s typically a 5 to 10

As used herein, an alkyl group is typically a lower alkyl group. A lower alkyl
group preferably contains 1 to 8, preferably 1 to 6 and more preferably 1 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.



menbered group, such as a 5, 6 or 7 nenbered group,
containing one or nore heteroatons selected fromN, S
war@sD546ypically, 1, 2, 3 or 4 heteroatons arBCT/EP2005/005839
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and t-bdtxyl , i ndazol yl, purinyl, quinolyl, isoquinolyl,
phthalazinyl, naphthyridinyl, quinoxalinyl,
quinazolinyl' cinnolinyl, triazolyl and pyrazolyl. As
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and e%@ﬁe@pch as hydrochloric acid, hydrobrom c acid,

sul phuric acid, phosphoric acid or organic acids such
as nethanosulphonlc aci d, acetlc aci d, funarlc aci d,
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accordi ngI to the present invention are those having
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cyclgpaniadian lPthé!r@éidrﬂapf'Bha@nﬁl phenyl ring, a C4 to C8
het er oaromati ¢ group contai ning one or nore
het er oat ons or a napht hal enyl

A helerbeycli-draigtefnntomadp grdad aentioned herein is typically a 5 to 10
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,



bi phenyl group; Rl, R2 and R3 each independently
represent a hydrogen atom or hal ogen atom or a
Wh@s0x3463r oup, or a phenyl -OR4, -SK4, - NR4FECT/EP2005/005839
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represents a -CH2- , -CH=CR6- , -CR6=CH, -CR6R7- |,
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used') or ii): wherein R1O represents a hydrogen atom a
hydroxy or nethyl group; and R8 and R9 each
i ndependent |y represent wherein R11 represents a

hydr ogen alo atom or ,astrai ranched
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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
biphenyl group; |

e R', R?and R® each independently represent a hydrogen atom or halogen
atom, or a hydroxy group, or a phenyl, -OR*, -SR*, -NR*R®, -NHCOR?, -
CONR’R?®, -CN, -NO,, -COOR* or -CF3 group, or a straight or branched
lower alkyl group which may optionally be substituted, for example, with
a hydroxy or alkoxy group, wherein R* and R® each independently
represent a hydrogen atom, straight or branched lower alkyl group or
together form an alicyclic ring ; or R! and R? together form an aromatic,
alicyclic or heterocyclic ring,

e nis an integer from 0O to 4;



di astereoners and m xtures thereof. It is a preferred
enbodi nent of the present invention a conbination
wobkioshiaehpri ses (a) a PDE4 inhibitor and (b) BEI/EP2005/005839
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epresents a pha ceutl ca acceptabl e ahion o
nwsynwmatpolcﬁvladrmﬂ't acid optionally in the form of
their racemates, thelr en ntiqQmers, their

o diDERRsPSRMSAsIRNG OfifQulad) @bk eof . Mor e preferably,
the M3 antagoni sts according to the present invention
are those having formula (1): ;{ Dwhe represents a
pharmaceutical ly 9eu:lzz’}ept abl e anl on of DNG or
pol yval ent acid R onally in the forwro [
racemat es, thei rpiera iomers, their dipstefe rs and
m Xt ures thereof The MB ant agonists 0O reNpr esent
i nvention represented by the fornula (I) ri bed
above, which nmay have one or nore asynmmebwic carbons,

i nclude all the possible stereoisoners. The single
i sirerein R depresentsea hyfiragen atsoner Bydraky or methyl group; and
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s R11 o R11
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wherein R!" represents a hydrogen or halogen atom or a straight or

branched lower alkyl group and Q represents a single bond, -CHz-, -CH2-

CHy-, -O-, -O-CH>-, -S-, -S-CH>- or -CH=CH-; and

e Xrepresents a pharmacéutically 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 (l)



within the scope of the present invention. O
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R, RRIRL R tdp#Sserd-dhgdrogentaydm?2- hydr oxy- 2- t hi en- 2-yl acet o
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nis Z'ng present invention accordingly provides a
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More preferably, the M3 antagonists according to the present invention are

those having formula (1):
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whofBR BRI &AL paGARRS AR fiRBh HerdhaBoRBNO O
(3R) - 1- phenet hyl - 3- (9H xant hene- 9- car bonyl oxy) -

1- azoni abi cycl o[ 2..2. 2] oct ane bro for t
Thoss Mgaﬁrg@gwstgfm avhichthe,aster 9rQUP, gbﬁ@gﬂ@@;@chea to the ring

comﬁr‘?élﬁ&ﬁ(ﬁﬁﬁo i esp&‘?é}iory ‘Pmé @anﬁﬁn'd?’etelégem lly

rea | seas Ich res s'to
prefdyBecant agoni smin a human or ani nal

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-



patient. Also provided is the use of (b) an antagoni st
of M8 nuscarinic receptors of formula (1) and in
w@asositcubmr an ant agoni st of M3 nuscari ni ¢ r ecREQI/BPR05/005839
ZS)VQ"lC‘)QBlo'p%ntyl -2- hydroxy-2-th|en -2- ylaceto 3/] -1 (2 phenoxyethyl) -1-
ghenet 3- (9H xant' hene- 9- car bonyl oxy) -"1- azoni

azongbicypli[2P22]lectinediramide isusatkas anrividantagosist qiatlw ng an

r@nl on X, which is a pharmaceutically acceptabl e anion
inverfion, 1ono or pol yval ent 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)
The presentiaventigrapeeordingly Peovidas & sambinatiosrwhichgompiisssda)

a PD%%’]ﬁHmPgng%@%‘i Ahfaddinist SfNEY {TLU@E?ti'rzgtrlrarg rfgtBF%Jbﬂ%HnBTé ()
and thﬁ@!uELﬂélOzﬁN afltzRonit o3 mUseaﬁmndecépioM%whmhag ¢BRSMi n

n or animal_ patient. Al so provid i s _the use of
pheneényl«& (Sbtnanthﬁnsﬁrsarbpaylow)ﬁTﬂzea@%mcg:—d%f Z]gctane in the

form g?g's%ﬂq?amniﬁﬁ anish anhpfﬁ ik =05 dFRTHcepticAy Wé’él@@hlon

I Sease whi responts antagoni sm I°’n a human
of a mohowir pphiviatarit d@]d gi ymdeﬂlwﬂwaetagmmtmf MShmussapicat e

or se n str ion W th n ant agoni st
rece@pr%q(ﬁﬁgt‘lap ?P%h?lég]é@'l nef%rcﬁﬂ? F%’ﬁy?and |ng
azon\?\cﬁﬁc%ycfd[b@?]%ta@\@%ﬁﬂdét of MB nuscarinic receptors
(3R) - 1- phenet hyl - 3- (9H xant hene- 9- car bonyl oxy) -

TypieiERG cBmLiists Sorvaledhe RETLe jherdignisie) e () Ffing
part 6F§§Pnb?é’bﬁar%ﬁ‘éé€lllti@él & Géltl@lﬁ pol yvalent acid (in
parti cul ar (SRI-i - phenet -S- H xant hene-

- car bonyl ony i -azoni abi cycl op~"octane bromi de). The

For thi Syaiclhie b BRuB. fic Koifuhe BgpRfer up vl o eBR LA -
phen&bﬁ)ﬂcil?c ﬁ?gﬁﬂheﬁ@@i@@ﬁboﬁyloﬁﬁl )-Vezonibacyoo[2. 2. Bloerine is

meantjp«aiabiaze-t3e colts imedisresiatesl, @art@djyﬂlsﬁgqatgd or undissociated

form 207 %&QFH r?]é/ g'!n&%&ecilszgvﬁﬁﬁcﬂ{] She ﬂﬁ%ll%‘ﬁt fsgftglt)f’f:hga?@rﬁbéund may

havi ar naceu
existag ﬂﬂ)ﬁﬁbi of solvatesoife.dn mmfbrm ofﬂgloyamlseemd altthdseiforms are
particul ar (SRJ i - phenet hyl - S’\ xant he

also wggpb@mqu@ pfith gp@;@ﬁecﬂg,l fclgpm rglaegrgp%re She 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 PDE4 inhibitor and (b) an antagonist
of M3 muscarinic receptors of formula (1) and in particular an antagonist of M3
muscarinic receptors which is (3R)-1-phenethyl-3-(9H-xanthene-9-carbonyloxy)-
1-azoniabicyclo[2.2.2]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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brom de) for the preparation of a nedicanent for use
in the treatnent of a respiratory di sease which
W(De(mpmﬂ;lssto MB antagoni smin a human or ani maPCPEP10651005839

sl S S BERYy SSETEHI4 86 i EDSH o sEARp Ko

dlseasee/slmnh respcmds torMi8 Lantelgﬂnmnon iadgman e ehidalgpatient.
treating a human or animal patient suffering fromor
susceptible to a respiratory di sease which responds to

he P@seht iRYERSHTUMNE? ProRi 89 theC Qs bf &8 PDEMI ihRib@eHEY (b) an
concurrently, separately or sequentially adm nistering

antagmstanfclvlbmummmeeept@ts ¥ torenvdau () apd in partigylar an

anta et s mioeat e TaRE Rt S Yl EE BRA R R
xantHeﬁtéeglc@tﬁoWItb)@)-1'—§zdrﬁ§§1c§cl§[2€21 Qldbtén@ i Yt srivheng salt

9- carbonyloxg 1-azoni abi cy 1octane in the
havirigoamrapionaX s tchnaaumrmcsntl@at yracogpiaite pgion of a mono or

poly\%g%%?cgﬂ@ p%?l#ééff?ra(%&g e u?tﬂpl' L9919 At HEHR9 Yarbonyloxy)-

1- azdrﬁ&)mﬂtclb?ﬂQﬂdntbnéb(cﬁtﬂdbafdﬁthewépa@tlbnmflacmgaircament for

azoni a

cycl o[ 2. 2. 2] oct ane brom de é?g’:a PI?E4
simultangays; & pncu%nfeaﬂp@ra PHSS@LS %Pé@;m elEaaingni of a

eI oeA i OR0  Meoa b R BHFor i

patieht.onchi al hyperreactivity or rhinitis, in particular
asthma or chronic obstructive pul nonary disease
(COPD). Preferably said patl ent i s human. Al so

Also P@xw&% e, L%e‘l‘ga(tbgﬁﬁ .smm@smhseéhrﬁ@ Wéépww

PDE4 i nh an ant agoni st of
formulagaardhingparticdpt an antago‘mtmﬁll\dﬁ (m)scandlq rﬁceptors whlch is

(3R) agétaéﬁ éﬁ@%ﬁ%ﬁﬂ%ﬁgﬁgﬁt@%ﬁy} azﬁ'%(ﬂ'ggb icyc oﬁ 2 ﬁfoctane

in thé’fd?rﬁf Gpélléhl@ﬁﬁ)/m% ATAMbADN sMitRiga %)ha}mgb@urtﬁ;auyracbbptable
formof a salt having ananlonX IS

anlorphfaa MRQIEUOT pdw@leat:a@m(maﬂlawab (ﬁ%ﬂ@h@@ﬁtj%ﬁ (9H-

want g S SR S BRELLHIER 2lostans roids) forthe

prepératiéﬁmf@hhémbﬁ{&}t Zor bRl o6 0odstirrem, metearbn on
th (c). phar maceut i cal | ){D acceptable carrier

sequgnh@@ﬁe in comblnatlon with (a) a’PDE4 |nh|b|tor for the treatment of a

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

patient.

Also provided is the use of (a) a PDE4 inhibitor for the preparation of a
medicament for use in the treatment of a respiratory disease which responds to
M3 antagonism in a human or animal patient by simultaneous, concurrent,
separate or sequential co-administration with (b) an antagonist of M3
muscarinic receptors of formula (1) and in particular an antagonist of M3
muscarinic receptors which is (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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The invention also provides a kit of parts conprising
(b) an antagoni st of M3 nmuscarinic receptors of
wo erosuis&63 1) and in particular an antagoni st oOPCIVBP2005/005839

R P SR Lt i) L spaiabipycofp.2 Zloctane

bromidedzoni abi cycl o[ 2. 2. 2] octane, in the formof a salt

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

The R@EATIGHERD proyides the use of (b) an antagonist of M3 muscarinic
?3R§'- 1- pherPet hyl - 3- (9H xa t)hene- 9-gcar bonyl oxy) - 1- azoni

receptbrgiclonindle(l pand irnparticularatentagestefrMainnuscarinic

instructi for si QuUS,, congurr.ent rate or
recoRtBit M UE s her Ve RO St T ey S
azonidbibyId[212. 5 ]ettdrRe ir fHRARRYT 0dalPhAAGANNIGM XI@lhich is a

pati‘ent” suffering fromor susceptible to a respiratory
pharmiaseaticaliytdccep enign af@ menamraphiatent aoig {ingarticular

Ry FH BRBIRG L B R iy L Ha e g™ Hoctine
bron&thfef)if?ﬁitﬂseapre@aram@h@dicﬁméﬁ forasar thectréstarpit of &
respifaryy dispass uiish respeods iaMheragonisat i pHaiap eranimal
patieﬁt{f1 @? SRl Rhs? céﬂ & Vl\‘ﬁ({?ttﬁé‘(?%a réfép%ﬁ%i%n%%%%fiaﬂh istration

ng an ani oh

with @)eePD&d! iahibitonn of a mono or polyvalent acid (in

particul ar (SRJ-i-phenethyl -S" H xant hene-

- car bonyl oxyJ-i - azoni abi cycl o**"Joct ane brom de) and

The é@seﬂt ﬁ%ﬁtiéﬁmrmér%o{/ieés BRefHofitARERES hGRBAW dHivhal
eparate or sequential use In the treatifent of a

patienesyiferingfrgmdorssaesseptibledh a respivatisy tiiselBe avhicly cesponds to

o G A S SeF B SERsRTELEhAo b et
sepag%ggl Mé%@tiﬂﬂ@géﬁﬁnisﬂé'rihg 9 SBRY patictt apasticrtife famduifiof

rises (c) another actrve conpound sel ected from
(b) ana@ntagoristafidd mydsarioisr neicoptoss of irawa (I¢ pnd du atticulgian

D4 .ant ists,. td) inhibitors. freki 38
antageni§Le AN B 5Lt s Wik s EiTsPh el dfiv e 408, °
xantifériBLbicHsOMAoxPERaFahiBbRY cIBEIR b dtahe U ehe Torph 6RA Isylt
the additional 'acti veconpound (c) is selected fromthe

having an@nisnXi whidhgs & phannaseutiedlly asceptatie @pjon of a mono or
poly\fa?éﬁt' adid Eiﬁrp%rﬁj&lar (3R)-1-phenethyl-3-(9H-xanthene-9-carbonyloxy)-
1-azoniabicyclo[2.2.2]octane bromide) and (a) a PDE4 inhibitor.

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 PDE4 inhibitor;

and (b) an antagonist of M3 muscarinic receptors of formula () and in particular
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It is a enbodi nent of the present invention that the
combi nation, product, kit of parts or package conprise
W@ bjosarms4eht agoni st of M3 nuscari ni ¢ receptors PET/EP2005/005839

an antagBhistof M3 mogcaﬁhu@aédepwsanhuan iA(BRYMphehetHyl-BROH-
muscarini c receptors whjic

xantnmgﬁapb@w@xwf1—@2@9@4)%@!9%&&@%@ g8k & ofia alni
havi@ﬁlélg %éﬁ!g?’l %h\l%g %]nlqé %%Ma%ehﬁ@ e@ia e %ﬂi&r’b&aé( 2ok

TAvacent acce e ani on
po lyv(ziielﬁ afimﬁn QIaﬂﬁmlIa{r\é(all:tgr:&phem@thQli-(Bl-(glamathém-Q -carbonyloxy)-
enet -
1-azanig Iprzs@Jﬁ{a %%chtangbaqmﬁ) @aﬁ%qozatm\}vset(%% PhRBRAERYtIcally

acce?{é‘ﬁllé aarrer BPEftub i bitor as the sol e active conpounds.

al so an enbodi nent of the present invention the
use of b) an antagoni st of M3 nmuscarinic receptors of

The i{q&égﬁclmaﬁfslg)prggigﬁi ; Iﬁ? {;\f,(%)%ﬁsl 8‘5m%ﬂsi%8t(8‘985‘ ah agofnis of M3
musdatiiic fﬁ')dé?y td?%rrﬁllf?? ahdnh 'b%'ﬁ%lﬁarcéﬁ BRfAYoRISt bof k13

azoni clo[2.2.2 tane, in the formof a salt
musctaarmlmgemptmwdnclx;s (ﬂR)ehphsnethphaﬁaue)anth@m Bycarbonyloxy)

-az%ﬁ%ﬁ%g@ptf2 %Tocgane inh8¥orh of a %glt)ﬁa{\’llln%nén %ﬁioorll WhICh is a
pharﬁ%&uﬂcaﬂ gﬁuéah%m@ma%rw év@ﬁydmgh phrfcLAay

abi cycl o[ 2. oct ane brom de) and (a)

(3R)11nmh¢netbyl ?w(fi’mo@ntlmrge -9cagionytaxywd -azamiehiewclelr 2 Lirctane

oo BAEDcP T 0E B o ARG soprat o

sequiehBalt BRih WmisinaBemvitht(ay ¥ RIDE4 #fibivdr fohthecs@atntkntof a
MB antagonismin a human or ani mal_patient. Exanp|es

human OP@EUDW'rnﬂtl?ﬂf switering E@mL@e%ﬂJSiCﬁpwé te gnissRispiosy disgpse
whlcﬁl?s n%%etﬂt %ﬁ é}.nare sel ected fromthe group
eop

SI ng I'ne, Drotaverine hydrochloride,
C| I om | ast, Roflum last, Denbufylline, Rolipram
Tetom | a

Furthﬁgfnrgylﬂgéﬂs apnqckﬁg lglgb?)?lﬂrg @&@Hﬁl{%gg?wto @#}%X'M&%nmc
e hyl
rece%t}g&lggfﬁéﬂl@egggﬁg Yr(# Bﬁtﬁcﬂrd?‘%h%ﬁé(@&ﬁw&ﬁ M3-rRB&EHES hy! ]
recefidrsSwhichhit (8B)-4-plyeriedhyly3-St2-xhathenet9-sarhminyhagy)-1- 5- hyd
acet.am de, CDC-.80 X, .
azonigiejistaly. 2 Sebiasins 1t 16 ToBB G a9t PaVIRg APERLon XeMBlh sen
phan(r%gﬂjﬁ%mw ac@@g@m@ﬂmfe@bf epﬁio@l%rlﬁ‘)polw&ﬁi]ad&ﬁn particular
(3R)- 1 phenethyl -3-(9H-xanthene-9-carbonyloxy)-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) p2
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
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(ex. Kyowa Hakko), Benafentrine dinaleate,

Zar daverine, Tolafentrine, 3-[3-
w@ ypshopgent yl oxy) - 4- met hoxybenzyl ] - 6- (et hyl am PO)EB2005@5839
comﬁ&qusc) ?é'bélébﬂeﬂefrémdh@gmw t@KSlstlng of (a) B2 aqonlsts and (b

Di chl or o- 4-pyri di nyl ) - 8- met'hoxyqui nol i ne-5-car
corti iis. 4- (3- Chl or ophenyl )-1
, 7-di et hyl pyrido[ 2, 3-d] pyrimdin-2(1 H)-one,
N-[ 9- Met hyl - 4- oxo-1
It is a pivdodiméntlofthe ﬁr@édrﬁl‘ry\darrmmrthaﬂ theombinatidn,[product, kit of
4] benzodi azepi n- 3 yl ] pyri di ne-4-carpoxam de,
partsso@qgk@gp(gomms[eg(b rﬁgﬁ@g |st of M3 muscarinic receptors of

formL(xIta xd) éﬁ@hﬁ%h% gﬂ'a'ﬁ%ng h@%@pﬁf&%@&g@g«é ?Wm% is

(3R)-@E§ﬂ>lga1mmyl 3(SiH-e@ntHeDE- g—c(adoony‘[@adyl)ﬂeait)malﬁbﬁfclﬁMZ]mﬂane
t

in thes{aagh pha bl BRUBGIAT, AR Y A1high o3 PBRERGFFUtigaly a@gepfab'e

aniorf B A HholRS'S bR Sl (] U S R 08

xantieneadearbomdoxy)-1-ezaniabieytiofd/2 2]astane bromlde) and (a) a PDE4

.. DS dro ne ht hal en-1-yl]-1-(2-nethoxyethyl)p
inhibffof a8 Hiesgal6 AEtigs SOMBRAdS:
[6,7-Diet hoxy 2, 3-bi s( hydroxymet hyl) napht hal en- 1-yl ] py

ridin-2- (% 4-(3- pyridyl)phthal azin-1 Zk%aone )
Itis aigf@ao(ﬂm%o icent of thehpresgnhibyantign thenesengf bsan antagonist of

M3 Lﬁs(()c%\ﬁlgicn}ﬁggﬁgﬁé Io” ?olrﬁ‘]l@% m %%?n ﬁgﬁ@re{r%zﬂ Ent%ggghps’[ 8rfs
musc&%@%ﬁdr‘sdﬂﬂgﬁiﬁ e ethill -3- (?H-xanthene-g carbonyloxy)-1-

azont@éll%*@[&%@pﬁt&ﬂ%p@ fprmkqf[alsalﬁ%\@ng &8 al¥epawhich is a

ohar R 1026 AR O
(3R) apmemhylmmmmeﬁ&g@atmm) VEXOrRa6I4Y (16272 2]cutehe

Preferred PDE4 jnhibito under the en
bromiglan 61 8aPQ54T'HB@5ﬁ5/W!th%t any gihay Bpivecompoting T6r the

prep%nbﬂ%?' eﬁan‘%r{t? tan%{gﬁ LUES‘nL:Q%an Q%nggtglolrl ne,

| pram npro i ne I ne,
sequéntialrdsd inithe trebdrinient bmresﬁmaﬂmmdms,e Whmhaas;bmda to M3

antaécwéﬁén‘ étaﬁm[lmaf)rqr%d OPR%%}S?;%— 4- et hoxyphenyl ) - 2-

N- (3, 5-Di chl oro-4-pyridi nyI) 2-[1 -(4-
fl uorobenzyl ) -5- hydr oxy-1
Exarkplies af IPLEE4 inhilsitars tebe tusei de theoDomBinatioas of dee gm@nt

invergan s tad TR JenauPerBRe TneRBANS. Gffewarl?
hydr&6EHIBREE dSilohiieage] RoflGHilast, Bembufylline, Rolipram, Tetomilast,
Enprofyliine, 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-
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,
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pat ent applications nunber WO 03/097613, WO
2004/ 058729 and WD 2005/. Still nore preferred PDE4
WO nivshi4e¥ s under the present invention are : PCT/EP2005/005839

4-(3- @hﬁﬁ?@ﬁﬁéﬁylﬁ‘ﬁ 7- &?éﬂ{mrdo{mngsymﬁm.mm -on%' 170 NAsthy1-4-

' um | ast, nbuf [1ne ram Tetom | ast,

oxo-Nphenﬂ M@?@@WQPYWMW 2Azk|[1,4lgenzodiazepieaiR) ) - 5-

VIpyRIBP A Fohe Rl A SRR A BRI e T T pat en
(trlflu@ﬂﬂhéﬂ? )oQindlinsVaesrbéRaRid Spyhdide- ’M&(ld%ON‘ﬂK-@W@Q Rikien

The nost preferred PDE4 inhibitors are

Chergicals)i CRE-99R(EN. lﬁﬁlg@m PreigstiPPE 4 (ﬁex Crlitesh) BEHT-Q20R

(o R BEEIBAS IO B AR s -

meth%tb@@llz?ﬂ)p@ahdhmz -aa&, NBoi ZWé)aNeurde 6%13886 (eand
etom [ ast nost pref erably_ Roflum | ast_and C | omnm | ast.

Glenmaak Eﬁ\?@@ﬁpéléﬂﬂﬁ)aééé%ﬁaﬂbl Rurggfentring. fs[6f -Lighoxy-2,3-

GBS IR, B GPS pRATEAR, 248

[6,7- mmm@xy-ze b:sﬂwdmw%eﬁtbylr)mpftthalem‘Hyﬂlﬁyraim@r-yipﬂy(m c

t
pyrich et TE A Seass Biironh i dan 1 %E?b%rﬁa%wexsﬁggagﬁw' BY
pmpgw ?ﬁgﬁ[ﬂb@ag@ﬁ'gg’?gﬁ@@g'ﬁ%@ﬁ)Wr des [ ncI uglsn iy
7-meﬂimlds&4naphmmdbx2(j|é-])—tsrwlNH[S-Wyninoﬂ d)so-1awimenw-6h4 ﬁﬁﬁ-
tetral PR AIR 2 Al AloS bR AR GR i bR Rmyce.
h dr@@ﬁ%’qé*éﬁtrm@ ghd thﬁ%o?ﬁﬁcbdﬁaseéiéiﬁﬁlif@d%mﬁ@fémm

propanol ate, and various organi c bases suc

applipatians mimber WQ 0BLRIGIH WO, 39@4/&5&%%1%@ MR G
Al'so included are the alum numsalts of the conponent
conmpounds of the present invention. For certain

PrefeSi'l:'E!HJP[DEZIt inhibXp AL dGer theiptessittiibvamticnbts 'Ifﬁizodh?lllﬁér med
treati n%_dsal d conpounds w th pharnmaceuti cal

Drot%@f@ptmr pdai CilamiestBetumilastabPeabufylling, ,Rollpram
Tetof ARSI KA i ARG, org Al B
Plclam‘illaSES(R()JQGI)—@QZ‘.{BJG)&Im&rhylaxy—ﬁuhfeﬂtoe(yphemylprze
pheng[%lpyl]gg/tngmee I\/?esop?anr% ﬁl éy 5- ch%]orongrb?/?ia%\yf)ui [ es
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) and the compounds exemplified in PCT

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
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et hanesul fonat e, tol uenesul fonate, and
benzenesul fonate; and other organic acids and their
weorsesgendi ng salts such as acetate, tartrat ePCT/EP2005/005839

exenilfealif PGE 55té?ﬁta§pn@éttdn§trﬁjm®évwwoglog$ehBcw(at e,

ascorbate, etc. Accordingly, the pharmaceutlcall

2004&@@&1&%@:1@%9@%&@spennat@nlomnaﬂ Rﬁ)éluaulﬁpbrﬂ%&nbufy"me

ana FRRAISH e plteitiy REBUmiR¥ e ElaifRtre, o7 i mate,

aspartat e, benzoat e, benzenesul fonate (besyl ate),
bi sul fate, bisulfite, brom de, but%/rate nphor at e,
Pharsanshiieall acoentable salfifgmas ef thergambipatioes, PbPOBRAYBAS ef

e LG e SR P Bt oS B 5B .

Whe@ ﬂ@@@ﬁbé@@ﬂt@m;ﬁm @drﬁam@d carbexpiccadié Igwmpua:smtable

gal act uronat | ucohept anoat e, ., gl uconat
salt t@emc&msébe ﬁ%%fg!ﬁ'@ttbe REIRCLINCYA B appropriate base

B i e e
alkalefeﬁalrfgndycatld\wmwdimmﬂb’asmm hgléromc@tsbdnmahgdroxnde and
ithiof ATaNEe: &‘éé%t el HdpRs s BAdaT R e
and g@ %Hgal el Hﬁ‘mﬁgﬁé@éfk@ﬁmgoéﬁq%&assmm ethanolate and

fonate ni coti nate, nitrate, oxal ate,
sodimhq:aropanqdateoamd vapieusiongaric bhases suthas leﬂij‘l&leac et ate,

e S BARRR a2 Gc, BRRRA B e g sars

dsg enfigiv ition salts of
of thte%hm%'n@%ﬁ@bw of Bt prlelsengipivEntsidi

inhibitors are the pharmaceutically
accept able salts which are selected from anong the

For GEHAR cRmpOfRbF FainBbbfid At albBbR BafF g Forml by ©

treatiiy shid fcooupda aiith de@u@c@lW accdptabble ©rganid.andi tri c
acid, tartaric acid, 1-hydroxy-2-naphthal enecarhboxylic

inorgani¢iacigs, ek ay@r@l@I@eS|$JCB@§ hMOCMPS&%rMF@bFQnHGG

v SRRUBPEARAGERH A TR Sl 808 5 e

nitratey Hmhgsphatenetoqczgm dikylg and rhbroanyisatfonates duch a%DE4
t t t he f [
ethahgg:gfé&pgéso&‘%ﬁgﬁl eé,eé}pd l)gnzen%su {)r%t%f atng Other organic

acids and their corresponding salts such as acetate, tartrate, 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,
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m xtures thereof. The separation of the enantioners
fromthe racemates may be carried out using nethods
whewsniides the art (e.g., by chronmatography on BEI/ER2005/005839

hydrddi8sfde, Hidfoibdide, RLIRideexyeah avemifonatY, iedidé Nseticasas! iso-
invention is a conbi'nation of an antnﬂ%onl st of MB

butyraies dactate, aotekiopate; salate; graleate, Mmajonaia, mangdalate.cul ar

meta?@&?ﬂ%%%ﬁr&i@%q{%sugg?%i ﬁﬁe{ﬂh}@hénﬁoeactg PEBhShytogBnbRosphate,

2-naphthalebesyiferate; mc@ﬁme;ﬁbﬂtr@t@@c{akté akats, moate péutinate,
formof a salt having an anio which is

persujisde.rrhanylaceia neySa&Le@ytmml@natﬂ @hogph%tenaheswonate and

valent acid (in particular
phtheﬁ%‘%%y 1- phenet hyl - 3- (9H xant hene- 9- car bonyl oxy) -

-azoni abi cycl o[ 2. 2. 2] octane bronm de) with a PDE4
|nh| bitor selecte

| | fl |
PartigAy, PIATPITa8 SXGTPIes PEADECOIGE oy A e RARIp BRIk addition
saltsb?ﬁ‘n&?ﬁ;ﬁﬂﬁ %L{xanﬂ% ephar aceuti call acce table salts which are

ne- -car loxy)-1 -
sele@ed)froabanmgdhé sﬁltﬁpﬁbydmehlam ad1rd=, Hyoirobroimia ashl, sulfuric

acic, FRGaBa BCAn M SASSHIRDIAA. HF VA GriE At At puccinic

id | £844 &itric acid, tartaric acid, 1-hydroxy-2-naphthalenecarboxylic
acl ?)%6R -1- ’henet%ﬁj 3- (9H xant heyne 9ycar pon Xy).-1- a%onl

acid aimmgdelcxﬁddzlf ﬂ]asmtbrrelxmremoﬂ the abwemenfmnecb@mdaﬁw algo
i nati on,,of
be u?%% ArepREs HasAltsLf ek KRR R A1 bonyl oxy) - 1- azoni a

bi cyclo[2.2.2]octane, in the formof a salt having an
anion X, which is a pharmaceutically acceptabl e anion
In thepharmaerutisel pempositiens ageerding to thariavesntios, the PDE4

e

mixture$ kherebfsthe fegeaations of thid ohantiehears érd)netlm)rhdmmtesfmay be
the present invention is a conbination of an
carrieshoHbwsING MBNORE knQWRdR e art{egpRlorirogratpgraniypn ehiral
d particul ar an antagoni st of M3 nuscarinic
phasrggc%tlgpors which is (3R)-1-phenet hyI 3- (9Hxant hene-
9- car bonyl oxy) - 1- azoni abi cycl 0[2 2] oct ane, in the

A profRapseaRdiBent Of Hiedgeant BvaRIQsd camhisiyOg.of an
antagﬁ’@t&%‘t"@\J I\ﬂ @%aﬁilln (:%E;fdré %F‘Lcﬁffnula (Ig and in partlcular an

xant hene- ar bonyl oxy) -
antagerasmf Mﬁlmlysnau[nﬂz mceptms avhich iso@RJel)-phenethyl-

xanthene 8 cta%or?y?(l))?y t1e azomagqcyclo[z 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) with a PDE4 inhibitor selected from
cilomilast, roflumilast, denbufylline, and tetomilast. Even more preferred is the
combination (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) with cilomilast and the combination of (3R)-1-phenethyl-3-(9H-
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cilomlast, roflumlast, denbufylline and tetom | ast.
Anot her enbodi ment of the present invention is a

weebitrsasd on of an M3 ant agoni st sel ect ed fronPCTEP2005/005839

cantf B8 IO Ao AT dp g A e A5
havirtf @manionox) which(iS B)phbfmaceutlcally acceptable anlon of a mono or

ph
polyvgﬂe%r’};}ch GBP@%&MF h'g‘n[()el"a‘(?,ra,ec’cﬁlylbisQ ?gll-i-oxx hene éocglrggrlwy(fgxy)

_azéﬁ%%?cl%gz@zm SethiE b ‘?i)te)/ywt% %ﬂ@ X¥ 2-thien-2-ylaceto

enoxyet azonl a |cycI o[ 2. 2. 2] oct ane
brom de with a PDE4 inhibitor seI ected from

eSS 3 b o
an a@@?@ﬂ@f‘bﬁ/@ ubBarifié Fé’cfép%r‘é SFES@RAIAND Akl id FErtEasngn of

and 1 n particul ar
antago}ﬁ&t df- Maemmdaylhmre(ceplsmmmﬂmtets (3R)-1-phenethyl-3-(9H-

ot SO S 850 GHEL 2 o O e Br 81

haerj‘érﬁ BRRALK] whlchYis M@hﬂ@bﬂtl@é]ly@bdébtablmhmm@f a mono or
yval ent acid (in particul ar

poly\(amt aciofinpartigula(3R+1-rheneibie3-¢Odandignayoarbonyloxy)-

1-azqriRBRIBE £ Elodpfe bR Wi S PATEARhTER shpgyccdm

cilonfiabe ¢bMEhillastf déﬁ@.lfymnéfahdctétdnhlas&nt agoni st of M
muscarinic receptors is a conpound of fornmula (1) and
in particular (3R) 1-

Anotﬂgregﬁﬁ)g |m<§n é%?%b‘?ﬂ’%\%n%ﬁk?@ ﬂi%h%ﬂ%r} of an g/f3

Z0nli a tane, In

anta@@ﬂsf@leﬂedrfrcml the gMupCd:onsastmgmfai(R&c(ﬂdiydmty 2,2-dithien-2-

pt abl f
ylacq?gq%?)r%?ﬁ-gﬁeﬁg;(fpnrogyl)q azomablcycﬁoHZyZ gioctane bromlge (3R)-1-

oI oL e

bromiide, cahd r(rSRavcgt[(ZS)h%-Gwrdqnammmahydmky%mlemﬂqlmﬁnxsdah(z-

- pherghyetaftlb=GHRB YA 2 2birias oh HEL iR § h L mhitor

sele%&%fdmeﬂorﬁﬁaétemmta@,f )deﬁ‘ib%ﬁyllﬂfé &nd @et@hmaa

agoni st s, corticosteroids or gl ucocorti coi ds,
| eukotriene D4 inhibitors, inhibitors of egfr-kinase,

3 ki h b -
oo AR BB T 7 B Bdi s HEBEBR gL myspinic
receptdfs EOABbAYOUAEDF Fbrmilg (1) Rivelnhipaiticuiar (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 PDE4 inhibitor is roflumilast.

According to another embodiment of the invention the antagonist of M3
muscarinic receptors is a compound of formula (I) 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-
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arfornoterol, banbuterol, bitolterol, broxaterol,
carbuterol, clenbuterol, dopexanine, fenoterol,
wo coosoiBsdl , hexoprenal i ne, ibuterol, isoetharP@EEP2005/005839

carbéWﬁﬂaétélﬂabi'c?M@F@Q P cané brovaleie) %hd'the RE B4 ihHilbigor is

nmet apr ot ener ol onmrole, orciprenaline, pirbuterol,
cilomgsicat erol , reproterol, ritodrine, rimoterol,

sal but anol, sal nefanol, sal neterol, si benadet,

sotenerot, sulfonterol, terbutaline, tiaramde,

The tothbipatiens bf tHaSKveRiidD¢an oflithdllyasbmepTiseCoite GF &ilié,
GSK- 642444, GSK-1 59802 HOKU- 81

additjonal aciivg gybqtgl(ngtgs whigh Og( kpowa to be useful in the treatment of

SR S R R A

Ieukdtﬁérﬁ@tﬁr|ﬂhlb|t@‘b'31ﬁiﬁﬁlt@rﬁcbf%gﬁ‘ﬂkmase p38 kinase inhibitors and/or
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hydr oxy-7-[2-{[ 2-{[ 3- (2- phenyl et hoxy) pr opyl ] sul f onyl }
et hyl ] am no}et hyl ]-2(3H)- benzot hi azol one,

The éreféﬁ*réd Qfago%éw o béy.l@bdﬁrs( fthe 2oinbir(ations of the invention are:
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isopreAalires) devaralut8mpol, ]mablllt%fcﬁmmwu\didrme metaprotenerol
- di net hyl am nophenyl ty - 8/ mdno ] et.hanol
nolomlrplgh.pg.‘.mwlagag,ryrt&t@t%mr@ca erol; reproter I, ritodrine, rimoterol,

salbutéigrﬁf3 rﬁgls §¥I|nl%t§r4| %Bénadeti %%BH%T’& %uh:%'nlterol,
terbuial[r@gﬁlérdmdeokyel&:ltenﬂ @S-K 597901 GSK-159797, GéK-678007
oLl ST AR A ™
hydre@?“%ﬂ??éﬁ\? |ﬁoz/45]6‘ ?B{tétr[aﬁy&ﬁ -JRahA L E

2- et hy but yl am no} et hanol ,
d|meﬂwyha}mmlxr}d@hydrobymndwnanohmmeo paireateralb(AB-149 jand 5-2-

h
(5.6 ETDaRG YA et RS IS AR T ielings -ong -
hydréx;lfﬁ%gtzg{f?ﬁ%f) e Eﬁ@@m% p{: I]sulfonyl} etgsr/ln]anrgmegetg%/l(]) 2(3H)-
benzommmiam Wy (&ﬂun@-ﬁdmdf@fy Vh)-r wnmudeadyl) -2-

metqyﬁz-%ggﬁgﬁ\éri@e&ﬁﬁ -t?@i—ﬁ{giﬁc?@b%hzﬁg%lﬁ%))-%-%glalsoxyphenyl]-z

[4- (1%2%@@&@ @Hethflmatylélhmo?&hén@ldQil[QHO@-hydid)@r -0XO-
sui tabl e corticosterojds and

4111 Bobeor 8 k2 T4\ Bir B IR eahaR Yl 2-methyl-2-
propgfgpﬁﬁcﬁ %ﬁ'gag'n'm?ts‘tz Zéf-lﬂg tardr8xy- B4 QLB 4 YR zBLEAR SN 908- (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-oxo0-4H-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-
trifluoromethylphenyl)-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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and PDE4 inhibit re, tonel ukast , .l budi
sulepignateumasetaspan fiRat: % Hadnroladamesylate,

CIC|€§6I’B&% rﬁ“&@ﬁ@ﬁ%ﬂ? e‘Te Btﬁﬁé‘ﬁétg ﬁﬁ‘ﬂldﬁﬁ%ﬁé prépidabt Ralobetasdl ukast
propidnpte, | cﬁepmdmdaegaboaatwdlew‘;nemasone butyrate propionate,

ﬂumégagyp%@enox )Bég%gﬁﬁls%ggyslohpuﬁ%ogpﬁa XPr nI\cYInol%ne

betalh)éﬁ{é%éhe% 7vABMtE) h@é@m@tlﬁém bbtﬁrﬁéthbsone di froplonate
3, 4-t hi adi azol - 2- yI ] thio] acetic acid,

hydrmftlwnesa@@tatagwdrch@hw mw@@mmgmrgdmsolone sodium
phosghp #E»dreﬁ?égtéea Hrabitete,” ) 0¥ by 1) phenyl T-8- (N, Nl i

et hyl car banoyl )- 4, 6-di t hi aoct anoi ¢ aci d sodi um sal t;
3-I[1 -[3-]
Exarmﬂegloasﬁuﬂweu(tﬁmy@ﬁaﬂpnmw|Can|het®rnjamﬁétvw91 M3 noJ-s

anta@&?ﬁ%%ﬁ?t@ﬁ%@b% ﬂﬁexyﬁ‘@% I#@H%toﬁb&lﬁ%bfj

pranluﬁagﬂrzydraw laaﬁlillm{a%t 2r1’ca]uktxs:’i]I verlukast, sulukast, cinalukast,
iralukpst §0¢\'£a'£ )Z)'ﬁogte!@(a@gsg 'Hlmrznl"' @nﬁyér%%yfz&&ygfﬂﬂyp%enyl t hi
o DL A NSEAONE SR e

hydroxy-2-propylphenoxy)propyllthio]-1,3,4-thiadiazol-2-yl]thio]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)vinyllphenyl]-1-[3-(dimethylamino)-3-
oxopropylsulfanyl]methylsulfanyl]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-
propylphenoxylbutyric acid, (R)-3-Methoxy-4-[1-methyl-5-[N-(2-methyl-4,4,4-
trifluorobutyl)carbamoyljindol-3-ylmethyl]-N-(2-methylphenylsulfonyl)benzamide,
(R)-3-[2-Methoxy-4-[N-(2-methylphenylsulfonyl)carbamoyl]benzyl]-1-methyi-N-
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trifluorobutyl)carbanoyl]indol -3-yl nethyl]-N-(2-nethyl
phenyl sul f onyl ) benzam de,

w@ Ros5314485 Met hoxy- 4- [ N- ( 2- met hyl phenyl sul f ony| PCHERPRNE§05839
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encl PR RHR a S  S lypsngern,
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p38 ki nase inhibitors that can be conbi ned
2(E)Rﬁ %{%ﬁgnt agoni sts and PDE4 inhibitors are

chl or net hi azol e edi syl ate, doranmapi nod,
Exar@mg @? ,smtélgl P qﬁ?%@hhﬁg%%%@ngb 3% 6 mgwlds\kjnjtr]; Wl )-

s 0 AN 55 oo

5-(2, achﬁlowmeMl)mEZ éethftmm‘optlenyis@farmh)l—@iﬂmymmﬁd@[@ 4-

ClpyrgRE AN e s doae (el b PR REIOH R faited

in cmbﬁémaéiﬂ ThePdoBIPEAS(RRMAKKHIFAI-? apdey RUTIOR! dextribedin

besil ate, dapitant, l|anepitant, vofopitant
Circuigtinro2603, 1081 7 apupipi {’r)iv’f‘tbSt 88Ropi t ant ,
N-[ 3- (2- Pent yl phenyl ) propi onyl ] -
t hreonyl - N- net hyl . S- dehydr ot yrosyl -1 eucyl - D- phenyl al a

Exarfiples f |sQrtéIb|b€NN1/Jr 6|ﬁ§nt@gbmsﬁ§maﬂ eafbk combindd Wwith M3
| act one, Met h yl' carbon

antaggristad ED&%nglbﬂp@ ALl %eéﬁétr(%gi)ﬂémant, lanepitant,
oo AL L, bt MR Sarenspy ey
threchyp Wl-meIB-ldéhyerotyrosyl Ieucyl -D-phenylalanyl-allo-threonyl-

o 20, L A LS
g P htéﬁ'e e NESPEN Sty aTIS: (ohen,
(28,33)?r&r[mmnx%y(ltmfhxdngﬂnpﬂﬁ}xyobmquarﬁlnd]-ﬂmmylpl}ber]dine,
(2R,$§)§€JN{1 %@%&#sﬁﬁh&B%ﬁ%ﬂ&gbgn%zyﬂ%-@-chIorobenzyl)piperidin-4-
yllquinoline-4-carboxamide, 3-[2(R)-[1(R)-{3,5-
Bis(trifluoromethyl)phenyli]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)
salt; [3-[2(R)-[1(R)-[3,5-bis(trifluoromethyl)phenyllethoxy]-3(S)-(4-fluorophenyl)-
4-morpholinylmethyl]-2,5-dihydro-5-oxo-1H-1,2,4-triazol-1-yl]phosphonic 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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sal t;
[3-[2(R-[1(R-[3,5-bis(trifluoronethyl)phenyl]ethoxy]

WO 3(oSh14ds f | uor ophenyl ) - PCT/EP2005/005839
4- nor phol i nyl net hyl ] -2, 5-di hydro-5-o0x0-1 H 1
,2,4-triazol -1-yl ] phosphonic acid 1-

The cyokipatiopsref the aneniion Mayl hecused in(the:tpgatewint of any disorder

whicf i ScsphlebaneRuRDes by REFMensdts, consamitont viseayentel
anta%@rﬂ’sﬁ?ﬂ aftN18 Phestatinlciigbeptors Bhaenhibitioalof 2hBsphudidsterase 4.
}édrochl oride and the conpound CS-003 described in Eur

ThusRihppresgnpapplicatiop sempasses mesbedpobisaatment of these

' : : Ty oA )

cisorfBfES e hoiPEF iy BLIRIEMbARITRY oPBeliicnidh g

man@faeture of b rasdiedmentfdriths é@atmenbofcthesé aisorders.
sequenti al antagoni sm of M3 nuscarinic receptors and

i nhi bition of phosphodi esterase 4. Thus, the present

Prefégﬂé’d é&%ﬁ?%‘% cﬁ%%ﬁ{bﬁ‘%ir@téhs”&ﬂeﬁ%é? ?%ﬂﬁeifag%'ﬂ?é‘éaégs, Wh%f&n

| Sof as we e use o I nat1 ohs o
the usbefibnerchddilating agbetsriaexpectedrie havea benkficiatesffect, dor

the treatnent of these, disorders. Prefer I
exaniglo gitiing SHtar ShEIC bYB e ERIATYERI. B GHaage.

ObStMEfi'V@iFﬁhlmﬁaﬁéPis@asFr@Wﬁi | ati ng agents i s expected

to have a be Icial ‘effect, for exanple asthma, acute
or chronic bronchitis, enphysema, or Chronic

[ | Di . _Th '
The G IDEOSHAS ARE SRETTIBETEh Hei T8 Miiantagodet atiBei o
invertfont fife PDERINhhbtord A8d BREZbthéHBtioharl actiibeaio@idiemay be

optional active conpoundS may be admi ni s_t_ered.to%gfher
administened tegeathepimihessare ipbarmaeeriivsl compositionordn diftarent:

comigGiRaR hiseeg 0L SERE s, SmBBARLE polibaiafl Frebtueppal
admifistriatiohftyehedanie@ ot & diffarean@utsbodi ment the present

invention provides a kit of parts conprising an
ant agoni st of MB nuscarinic receptors of fornmula (I)

o iy : ; for sl g | N

I onf b Tmett i et e Aln R SeTH TRRMS comariing g

antagéonibt of MBiAusaahiniy teeepfars of forntula &) tegethef with instructions
I eﬁg ratory di sease whi ch respondé to MB ant ago%ni sm

for simyli@nsPUP < INCUMERLSHPRERE ATREIPPBYRIHSS IRvambIgation with a

PDER"ifMibASSfoR thHe freXmdiR'dfS 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
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) together 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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conprising an antagoni st of M3 nuscarinic receptors
which is (3R)-1-phenet hyl -
WR2(09Ht 6Nt hene- 9- car bonyl oxy) - 1- azoni abi cycl oPQI/RPRDHE05839
tane, in the formof a salt having an anion X, which
is a pharmaceutically acceptable anion of a nono or
in anptheneihkeodimerit the preqmt inventian provides a package comprising an

antaga e eapIotE o BT 1) o 4 BDE A Rhpipr for the

simultagsd e lconttifieht) Skpaeite ensed@entiil ek il feotréatment of a
concurrent, separate or sequential_ use in conbination

respivatory dispase whigh rmspends & Mdeniageaisfent of a
respiratory di sease which responds to M3 antagonismln
anot her enbodi rent the present invention provides a

In anpdtdragrbodinrit the grmn&ﬁtv@gﬂ@m Sbnglﬁtsl\@' arpaclagencemprising
receptors of fornmula (1) and a P itor faor the
an ataganishAEMAMuUseRne FrecRPtos R dpHp acﬂ) amg@e?amam'au@@

s L
xantlmr@@%rbmvﬁoty)ehazmmabmyslotﬁ‘ 2 2]petakaga therdqgnm sf agalin

Gl el G e
poly\fa‘Fér?cP:{)ég(?] ﬁ,’\\c’gférgiéhléls Heﬁ&ﬁ?ﬁ@%gH %Tﬁﬁé*ﬁ‘@-gtéé?ﬂ&\yloxy)

9-ca |c clo[2 ] oct ane,
1- azcbmab1cytlo[a2 Qﬂ]octlaaeubmgns:te)andcmPQE%mhdilitor ﬁ)rathe
ar naceut i cal accﬁg?Prée ani,on of

smungm &HPCH'E?B epa Egléclantlal use in the Preapment of a
respifsiBly élS@E§@WH"éH respofis Xd M3 em@yBnkad.oony! oxy) -

1- aZoni abi cycl o] 2. 2. 2] oct ane brom de) and a PDE4
i nhibitor for the sinultaneous, concurrent, separate

= Gt o R B LRl bR

comipih&fieh beslagmnssticred b H%thdléitfbri thyeudgh Qm:ohli‘rﬂoﬁ@bhvay device,
conpounds in the conbination are adm ni stered

whergithiiextGasnbe fareuated I@&ﬁrﬁme@rméﬁera@wwmwh@aln
comﬂtﬂﬁﬁ er:ly be formulated in the same or in different
Whceut i cal conpositions. In the nost preferred

enbodl ment the M3 antagonist of the invention and the

PDE4 i n bi t bot t
In th%ﬁmqﬁ}g Je@%m@é&xmg%t?h% %2%?;&196213 01? 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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are adm ni stered by inhalation through a common
delivery device. In one aspect the invention provides
w@2@smd4nmt i on as herein defined charact eri sedPCTYEP1Da$/005839

The é&ﬁ/eaadmg@uhd%%%h%.ﬁa)o@ﬂ@ {Ho MBIt gkt 6f tha

si ngl e pharmaceutical conposition. In another aspect
invention, tha/BDlEAbmhmwv addsny gtheceptiona activecpmpaunds oraydre
ceutic.

admipjsle g oy S api AR HoRARuAS o IhEirRedlE o8 gisorder to

be trézﬁ*l‘é@[?’é@r Dralfy EREYripRitablbRy, capsules} lo2sadeés, cohbelled-release
ditives and/or ‘carriers are m xed and processed by

prepalatlnoasfalshdmowg prepprations: lozengespdalidepically (as creams,

i BB ] S Er gD, By R G,

intrad&ie Untanimyule, l&@fﬁ\/@ﬂl@l@re@cﬂ) bybpinhesatidrafisea doupewder,
dep endln on the nature of the disorder to be treated,

a SO'@“@“ %ﬂ&lpﬁpsl‘?'&set%r ups, tablets, capsules, |ozenges,
control l ed-rel ease preparations, fast-di ssol Vi ng
preparations, |ozenges, etc); topically (as creans,

The phanaseutical formalations asay csmuamtlyrbeaprmnltaj inatrd) dodage
I njection (subcutaneous, intraderm i-nt ramyscul ar

formanch ek #@L@epaee& by arY 8f themg So‘ﬁe|  krown iy ep%m&
phar@grﬁgm ak’ri‘:)élhoas HARRRS ﬁ’]'eoéie%t% )E/)hg%ﬁ%%@'&%ﬁ@ﬁ@#&dl%ﬁ{ (s) into

ons may conveni e resented 1™ uni
assodxaad;lag avifrothe carderrdy geeeral dpaforohutationsyarefpreparedeayhods
known i.n the a thoo(ljs i,nc

unifo Ry & BBratBly Sidee infe aSRevaEoT i aeivE Do eriag fid

carrlé%sdiﬂflrf@ly aividtd Solid&rhafs’ drasoth lahddRBS! ithetdssary, shaping
formul at’ions are prepared by unlforn1y and intimately

the predugiiinlg thatdesired deinaulation.t he active ingredient with
liquid carriers or finely divided solid carriers or
both and then, if necessary, shaping the product into

FormiugticHesofrihe ;fr@ééﬁt' idyeriion Sudabld @k opdladphinistetipn essybe
invention suitable for oral admnistration may be

presgmiedean digcrete Unke puelk 28 sRPSUIsEcPAGhete aptARIels Saghchet s
cont? h gtga%b?éosetg lHe rﬂ'orf *hé&a v\f?d bRdILAE gsad'ﬁgéw&eroér

Vel gre as a po or granul

granglelstits arsaliitich Sus Baepemiom in am aggeewsi Kqlidqriadnen-agueous
non- aqueous
liquid; or asqan 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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liquid; or as an oil- in-water liquid enulsion or a
water-in-oil liquid enmul sion. The active ingredient
wWoreapsalses be present ed as a bol us, el ectuary OPCPHEB1085/005839

f 1S
A o DB ATE b Ehbp F PSS, RS B B og oo
acce‘swry||mg|edrent£rCcﬁmpresmdnbbletsema&rtrd prepared by compressing in

a suifghie, Bashine oA e R0 SIS L e TP BT gh 25 @ poder
or grél‘ﬂﬂ@é AstlondNf ke Wnﬂ ih@érsd albegfépg{eﬁt glnhﬁants, lubricating,

nmposition 1s In ormo , y
surfapbactme eudlsp@rsmglageets Mautldedtabletsaday be made by inngulding

f b f. h .
in @ Siblemacfiner mBAEe PSRRI HEE eSTpBingdhe active
compBHIBShYitercRw At Qn%eﬁh&@ﬁ'cﬁlu@ﬁt fnd b@hénal@eﬂiﬁéd 8Rd

acacli a, starches, |actose and sucrose. l et may be

sievetadbetgbletmaysritionally bewerticher seyed @«md| mgy Wwetfarroulated

co a5l FRAEEEEENRA e, S P e LR PG S oo

thereastive ingredient in a free-flowng formsuch as a
powder or granules, optionally m xed with binders,
| ubricants, inert diluents, | ubri cating, surface

wrofice Gyl a0 0850 A5 AN Lo rcBlon
suitablee faraeensid usingnithecaforsmentitheldneareiets inea hampgelatise

noi stened with an_jnert liquid djiluent and optiopall
capsyie: ¥¥hergdh §|CQO’GR93't'ﬂﬁ\e'St'%HT%€1§"h%fﬁ &9 98 ing a&eugo%n%d

phar%&éﬁ?%ag ‘é?ﬁﬂ%rﬁgﬁ%ﬁf uG84 T ﬁﬂe??gg? dr?%etréﬁoﬁé }“sgﬁpenswns

or contro ease o
may betdonsidensd,edr exﬂmpl%acmemus\g‘lﬂne, cdllelosespsificates or iodls, and

the formof a routine encapsul ation is
- are iRGArpgIRted I %ﬁﬁéﬁ%ﬂ@ ‘Eﬁaq ‘t he af or enenti oned
carriers in a hard gel ati ne capsule. Were the
conposition is in the formof a soft gel atine capsule

Dry mmdqarmmmmnnscfar tcnmcal|®i|vewdouthellgngjbemhedﬂtnon may, for

arin ns.,or. suspenﬁlons

exaniRis s bR Qe BrnAiE BRCRadRG VR (ysas

capsﬁle's'eﬁ"i%\t EsrtiigeRi dffor Mﬂéﬁ?élm BPbitef dfifoPesMhple
gel ati ne capsul e. er conpositions for topi caI

lamingéed alumginiun feib, fomru@ebry anrinbalar poinskElator: or

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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exanpl e, be presented in different primary packagi ng
systems (such as capsules and cartridges of for
wex@splaeyel ati ne or blisters of for exanpl e |BCI/AP100E005839

For SHAF U Thetslof thEfrtifes ifleldHRs HavelheehPyiciohBlitly
the ntarsdacturenihta sral eodiginarsy whldwrareheosigslaaardfgeiarﬂme
capspRe AL s H o Shas S o BB
mser‘Fécfﬁﬁé fa'r@éeﬂ)t%% Ardaes tlgé Wer Nkt The Eapsdiesfas totbe

tiple unit dose and (c) nmulti dose devi ces.
openedranpeafaraies \gldn pinal dncudiing biadea ipovaksrto @llewr part of the

f
e e RRBHTHR 8o RERE  lhor
discH=2§6 @H?@ pBWdsf fRbATtheldpsiie I6lEF thdse perRiratiéesiby shs of

capsul e or cartridge may generally contain between 2

centrifigalfocarguidng ishelatione Astge inhadatiany the: empdied rf@péuieeiaﬁs o

be bl o elnutler adih, sk DXSFS St of ¥ i s, o

nece@éaﬁyh‘@r frisesting &M rerdbageéhd eapsuleawhidbeie mm@p@‘bﬁdn khyat .
he manufacturer into snmall containers, whic

can b@gtfﬁlqulmca bywsieasprie forgemesRationts {pther é%@aql@ reéated to
the (SEIekd SR APBSREES Ol ghsis 8T Ao ftboton

againstproisturd a@téke feemcthe raeabient gier (b pecitﬂelrrm\ﬁ/lth ppesingror
cutting blades in order to allow part, of

perfqration a&%ﬂv GaAnsulasy have @@%%@0&'#’ rar@gwutswetoc%zﬁ%m% relgfive
humlaﬂgqﬁfncﬁt ng@ﬁ% hqeégga%@ gg g\gtaﬁggg %ﬁwf @?&%rbé rpAAdm
of capsulerfragrgahtst Morreomrr forg numbakbaof oapsudié indalémhinlcatiplete

expug%gn ﬁggfpggaréggﬁ }pr%ﬁbe 5 '{Tﬂ;eq nLglog]rtih: i nhal er

necessary for |nsert|ng and renovi ng the capsul e,
which is an operation that can be difficult and
Sombwapeukednbaless havere magazine fronovhiah individited keps@eatcen be

ansiSert e £ 3Petind S uSer n BRieh A thrdion B sy akes

placé! A dribemih WeOAH08 15 . Diher CAPSWHE MHAER Nd\idre9DRAMAY
or perforation after the capsul es have been exposed

magpzines wiithl Gapsylesharahersritbphean bethiavafitin hnwwﬁ’fhth@aajé es
cond&hﬁﬁ@&%%ﬁis%ﬂa%re (AN 35 F02888 W GBL52459). They
comprise the type of multiple unit dose inhalers tbgether 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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of capsule fragnments. Moreover, for a nunber of
capsul e inhal ers, inconplete expul sion has been
WO epontaed (e. g. Nielsen et al, 1997). Sone capSUER2005/005839

[ [ [

Multt d%%gu e@eﬁ?g@ {ra ﬁ'1‘erre %@I%cdéﬁgF%%%g%der in
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rotectlon of th medi canent than Ci%au e i nhal ers.
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cavi R BV b pETYRE bk i SorBinBEEh At i tose
devicek raav@l rﬁbas@ﬂiﬁg slidgsee. 6iUSI620$308anH4NV087/60368) obut
it is inconvenient for the E@_tlent to replace an enp %

meassz_crmgpplu TeRiseriEh 8 ,loeal o ey SniAlaeEpsEip. @!ﬁakﬁégéowal
volurﬁ% C E RB!R/%eP foRd ﬁ}%r@({n?glngpﬁ)e? ﬂ%ﬁ\tr&g{chaﬂ%é’rgir% &ip Eﬁndwt e.

I que used ranspor open

g. EF00565321 Wd@/@%ﬁanddN@eQZ/Oh@ﬂ&rs do not contain
pre- measur ed quantities of the powder fornmulation.
They consi st of a rel atlvely | arge container and a

Repr?ﬁgagiééf@éeérﬁ Hé%ﬁﬂﬁh@fé & of R mBRR cbﬁt cOfmsIBE hﬂﬁt‘?goﬁ% t

nt al ner ears mul tiple doses t
inhaler devise$.at ed i ndi vidually fromthe bul k of powder by
vol unetric displacenent. Various dose neasuring
principles exist, including rotatable nenbranes (e. g.

T Ty

fmmg)qfaae @@semeaswmm CAItES io gR0stly umterrtbe mfhi@lnée of the
g. WD 92/00771 ) , all having cavities
force, i%ﬂv'ﬁgve to be filled with powder fromthe
container. Qther nmulti dose devices have neasuring
slides (e. g.US 5201308 and WO 97/ 007032 or neasuring
For rgloadgdrsingle dlpsa andonvltiple it dose Bhalars alherdasesmeasuring

accupécﬁlpén%fFep?o&%lb‘ﬂhpcan 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
systems of multi dose inhalers can not be agitated by this inspiratory air streém,
the powder mass is simply entrained from the cavity and little de-aggiomeration

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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vol ume of powder fromthe container to a delivery
chanber or an air conduit e. g. EP 0505321 ,WD
WQO20840885 and WO 92/ 04928. Reproduci bl e dose neEEEP100§005839
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strictébse nmeasuring cavity, and because the nassive and
rigid dose neasuring systens of nmulti dose inhalers
can not be agitated by this inspiratory air stream

Apart frerPaypliRations throagh drppywest inhialed the compbeitiony iof Yhe
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t be possible,

mnp%ﬁ?ﬁéﬁ%G%f%@@#?%mﬁP¥#QfesI uafaa oses in the device.

Sone nulti dose |nhalers have di sposabl e drug

cont ai ners t re ced th .escrife
Such RpBreTraa cEsefad, BEekeaRal PLT EotaRbAPGRHRAp: WO
91/1 EARSS 8HE %t%ﬁfﬁtrd?z%f PR ApPNEStioriREEW O log) ‘?ZGB?‘Mréf@rence

di sposabl e drug containers, the requirenents to
here;hem@emad@rtoghacootﬁmt’ath%mfare even stricter. Apart

fromapplications through dry powder inhalers the
conpositions of the

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 suitablé liquefied propellant. Aerosol compositioné 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,
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
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i nvention can be adm nistered in aerosols which
operate via propellant gases or by means of so-called
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N T L
techrﬁ&unésa"rfhet dl‘@su%tﬂré/c&ldnr}ﬁé?%es’épéétbdm by dititiaasifieation or

propel I ant such as a fl uorocarbon or

sievirgy. dtrefprablynthe mﬁﬂgle@hmlﬂlb@mfu%iﬁﬂm&r bon or m xtures
t hereof, particularly hydrofluoroal kanes, e. g.
dlchlorodlfluoronethane trlchlorofluoronethane

Ach@lnﬁ@bqrgﬁ abéérémauemimmﬁh rﬁi%ﬂﬁﬂS@d buwaerslus difficult
2-tetrafl uoroethane, 1,1 , 2,

1,
beCBH%@P&fhﬂo@@rﬁW&hﬂﬁﬁ @nsreﬁreme(eggl@meﬁeh%#enc@&\cwoﬁo

8 B A G800 oGO b e

whilegil¢th® Inﬂ’fdl%rd b?hemalll Iv\ffhert dinleclgmrgadl uhi@rthe aespma@to::;pm'actnihljs,
contai n additional for atjon exci pi en

an exGPieRESUaN a5 [ActPSes manoler sh«cesags 88%‘1”@ 'i&mn'gplaye&we

partu#l@ %iztel%ﬂhé'&cﬁt%ﬂ'vy iff ﬂ%uS?&f 6& AR regfﬁstﬁéﬁ i€ thhaled

ornul at1 ons enerally bere ined 1n a cani ster
medl(:algleahwahmnmal pmselmnsemtroh Wmme/\exmplant/?sl Iaeto(segi;t watill

terln ve fltted uat or ded
typicgiht e RGBS A5 TEUEY Tagthrs dreleredly Gryaaing Fahaetises
mon @tion deS| rably have a controlled particle si ze

e optimum particle size for inhalation into the

bronchi al systemis usually 1-10m preferably 2-5m

Presgl?rlzte égrsosglacvdnqgosaltions wil beon\/er{:ll%y B& $li€d 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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generally too | arge when inhaled to reach the snall
ai rways. To achieve these particle sizes the particles
wWo@Rooshes4ext i ve |ngred| ent as produced may be SP@BEP2005/005839
Typicgf el e G R P RS, Sy s Sk adieous
or no dwuﬁflmlkaﬁ gfor eManipie aicrearhpsistrhectafotiom arpasteor age in
era the particl will be crystalline.
the fQIIBhPfe% igatad %ﬁ'éé’attébi?b@?@@?hfﬁp?t y with nicronised
powders is difficult because of their poor flowability
and extrene aggl oneration tendency. To inprove the

The m‘bboctloeusay wdichd (ay) thewRi2E4 a'rd’rilpitm ancb(rbs) the aotagonist of 43
shoul d be

muscar@%epse@rﬁ ey bauspeabepefing I fiedbrorin 8 iariathe”
Actw@’é%b@t ﬁgﬁ' deﬂ ﬁﬁg %gsm%’é bﬂése‘h't irgthécfes®d dftheir

genera e particle size of the excipient

solvates br hwlratesy Dm)endmg gn & ehoice of theneompaEndsl (@) and (b),

e SRR | D S5 R0 S y hed o

vary Bh |tl'1@ Qalsi%Cdeﬁé diffgrehemalticulatwesigiais| dfike @hfbas balt farses.
monohydrate. Pressurized aerosol conposjitions w|l

The ymfmaa:ewc@ecoﬁnbmeﬂonma@cczrdmgstpéhe inyentien may roatain (a)

ond {5 SEHF SRLI S S0P

prefdrablgFReMaMba0 t9aopmer as described in W96/ 32150.
Canisters will be fitted into an actuator adapted for
buccal delivery. Typical conpositions for nasal

The \&%@h}'ﬁét A Icﬁ‘%‘a %@8%%%58%@3&%6% e g?éés% as

non-pressuri ze 05|
(3R){1hghérasthyl<d- (%&ahWemQ&ertm:MmW1eazomalanycln§r? 2]octane

bromidn g6 (e REIE CiabitHioeh (S snf 2ot sipriRSTWEh &8 phrticliarty
prefer?mf%i ?éﬂo‘f'&iﬂ it8ltfe ifDen@BAhesi ve agent s, tonicity

ying dgents and viscosity nodi fyl ng agents which-
may be adm nistered by nasal punp. Typical dermal and

t d |, f | at ' .
The BhRIeUIEa A BaE0NS Soen Reo the mEiaTeag Bhtaine)
e Q)1 PO RWect 10, St p ATy AT )
ranging from 1: 10to 300: 1, pPeferany from 1: 5 to 200: 1, preferably 1: 3 to

150: 1, more preferably from 1: 2 to 100: 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]octane bromide and
roflumilast are present together in doses of 0,5 to 5000 pg, preferably from 1 to
2000 png, 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 (3R)-1-phenethyl-3-(9H-xanthene-9-carbonyloxy)-1-
azoniabicyclo[2.2.2]octane bromide is used as (b) and roflumilast is used as (a),
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The proportions in which (a) the PDE4 inhibitor and
(b) the antagonist of M3 nuscarinic receptors nay be
wased/1gaedrding to the invention are vari abl e. PEIVEP2065/005839

the oG aéﬁﬁaﬁgéceéad@fb t@m’é)rnﬂ@&’rld@\oﬁré?/ Rlovitdie foH iaS@iRteiffort 26 to
m of their vates or hydrate Dependi ng on the

1000¢igomfd6l%)f1 -phmeibnipb(@idga@mema-caﬂ)qnw@e')vﬂel ght ratios
f th
azonipRISRIcLR. Aarane promiatsaad §0s1 5 Soing SFeRbIERbcul ar

wei ghts of the various salt forns. The pharnmaceuti cal
conbi nations according to the invention may contain
For ekainpée)th¢ lactige sebsibhge icombinations etw:ovdangm thebinvéation may

cont&l&!ﬁ)(ﬁgﬁ)lSP fr Ogh?é" &h(lgﬁ-féagntggng r?eg?rgp Y&)T/vr g:nelbaé ce)dt gn

azonl%ggye Hb HREMIESSRE (®Sin the case of cilomilast, in a ratio
-1-phe yl-3-(9H xant Hene- 9- car bonyl oxy) - 1- azoni

by waght:@a)d(a[ iD. tbe 2hoge froon abaouti Héoatndﬂrﬂmé IPM&rahi!n lb2dde 200:
rafBealy 1 .20 1o 00 BT pRirabR B e fad et Y

phar rraceutl cal conbinations according to the invention
may contain (a) and (b) in the case of roflumlast,

The pharmegentital, compasiticnsi acaeydingite fie ryentian ceataining the om

1. 10 t I
comtfale 3P 1oy BT 4B o b B tshpencto >
(OH-XaPtHEHS- QJcarH@Wl@ber1nazmab©9¢lo[z)mqmtan@bsoramoarrcﬂ ng

to the invention containing the conbinations of

cilomilagt qre)prasentiogetier jn desagessefel tag1@R0Q par pr@mﬂbhy om 5 to

50000, 5 B efprthy 3651 2T 20R0e Al tiamblyromazo to

BOOprpér%ir%@GbséOget her in doses of 0,5 to 5000 ny,
preferably from1l to 2000 ng, nore preferably fromb5

to 1000 ng, better still from 10 to 800 ng per single

For e%ﬁléh%ll svg moﬁféﬁg%}k Stllﬁwﬁé@ég@m nablé gl‘rf]\éér!?%nmﬂgreﬁ& OfmBhations
in whichRBR)-pbhenréthyl- 3Q9H%mmné¥9¥t@rﬁemdomprw oxy) 1-

szonEiohls 24esbnedushils Bl ol e kadnlo
the cbpbBftich8'4ebi ity E@‘bhecuﬂ%ﬁt'idh 2y do‘ﬁ?érﬁ'?&renfsfa?r'&b%%rﬁ% to
5000 pg of (3R)-1-phenethyl-3-(9H-xanthene-9-carbonyloxy)-1-

azoniabicyélo[Z.2.2]o‘ctane bromide and from 15 to 300 ng 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
treatment day. As the aforementioned dose examples are only to be understood
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1000 ng of
(3R) - 1- phenet hyl - 3- (9H xant hene- 9- car bonyl oxy) - 1-
wa@z@sitgdastycl o[ 2. 2. 2] oct ane bronmi de and fr om 5PCDEBD05/005839

as do¥k 8karhplesrisatdle applicioanR! & per paffRailitisle Sipbficatiireof
conbi nations according to the invention km)( contain

the cogWyinationsrnageerdipg 1e theveatemiarsisdodavite afthe
aforezﬁéqu?'l%'dc% gt ;glés 2Tl%el Qé{)lﬂ{é?ghroq%gﬁ?%s&ﬁf'&cﬁtbﬁnﬁ tofhe

mverrtwrrg@arf be lfmahstahcé onaé a day} @9 depengdingf @t thid gurktiol of botion
preferably 1: 20 to 100: 1, npre preferably

of th‘P ?8???'10 inesgic @ogot quce ?W%ﬁé%@@?%glorgml tions
according to the invention containing the conbinations
of (a) and (b) are usually adm ni stered so that

PrefdraRly-the moemzdsition i8-in (Bdosagy b éoren, Soc axarmpld axab)let] capsule
-azoni abi c o[ 2.2.2] gctane brom de and C|I0mlat are

or mERERR AETaSSY oS0 ek e gRIeTt Ay SgTTsies arrgele o
preferably from5 to 5000ng, nore preferably from 10
to 2000ng, even nore preferably from 20 to 800ng per

Eachsdogsge uiuiseontBims stitably feomv2Q po oo 1086 tugi and preferably from
Sco e of the invention thereto, conbinations in which

50 pg HRPOQ naeiran M anjagomiskaraiding-to o InisHiPB,af - 1-

pharBERR R SECpBebicsAL Ber Yt R Tadf il 48 e s pi o

5 ug %@6 8gb§€ gl;féepbemnﬁmnoma&@vdmd & thengvertm. from 5 to
(3R) - 1- phenet hyl - 3- (9H xant hene- 9- car bonyl oxy) - 1-

e SER0RFR! S35 RLe WA PR ARufa bR 808

of coRfses VahewitRIRE ﬁéﬁlﬂu‘léi’ééﬂt@ef% rolife 6PadM It AIdH, the subject
accor di ng to t i nvention are to be understood as

under élfearcmentg and the pastiguar disergles oagisicasatediy trepigdver
t hese exanpl es are not be understood as excl uding t he
-possibility of adm nistering the conbinations

The 86%&J iflgRstiiétstrhgy be weiRiinisterad iftonpHaoto tirmes al¥pe rdifleient to
on the nedical need patients nmay receive also multiple

exhibitWhel dasired agiiity. o%ielfefﬁbly, e aﬁﬂwa&rﬁoberﬁatar@ @d@lwﬁiﬁred
once;cﬁntﬁ)lé’ee? g combi nati ons according to the invention
or 1nstance two or three tines (e. g.

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.

The active substance compositions according to the invention are preferably
administered in the form of compositions for inhalation delivered with the help of
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two or three puffs with a powder inhaler,
in the norning of each treatnent day. As the

an NMDI

etc)

wa@bt@senass i oned dose exanples are only to be PCT/EP2005/005839

lnhalé‘r%d @é?é W‘é ryjnigtﬁﬁdéﬁﬁﬁﬂﬁie?ss Hifever el Eofhep Forémbi parehteral

tiple application of the conbinations
or oraicamnlldah@ tsopQSssablenHer&, itoen appligasioncofrininaled compesiions

| es,

U“t P

nt i, one

TRed 38 featcn™

embclcﬁ%ﬂgqor

%‘i@@pﬁ tb% %‘%%BM ngf Pé?ﬁ‘uc‘uve

lung U@éb%@rWQﬁeﬁe@ﬂ‘ﬂen%fé&m@dl ng on the duration of

action of the anticholinergic agent tw ce a day,

once every 2 or 3 days. Preferably t he conposi
fan-',fc

he ollodicpRBRRAEr Tt o8 o]

adm ni ster a single dose.
suitably from20 ng to 1000 ng and preferably

etlo 300 ny of an MB antagoni st according to
i nvention or a pharmaceutical acceptable salt
and 1 ng to 300 nm,

Exa

or
tion is

éﬁ‘dé@{e aw’g%%gul e or

Each dosage unit contains

from 50
t he
t her eof

and preferably from5 ng to 100 ng

Ingrediera PDE4 inhibitor according to the inventi ol
anount of each active which is required to ac

nAnidunt in pg
i eve _a

3(R) by pmiyr 2. 2-dithierc2-Wacatoxyyr 1 @v@h@@oxymepywr h|the
route of adm nistration, the
azon%?&ygﬁq%%%}gﬁ e%rphﬁﬁ? and the particul ar disorder 100
Rofliphilgstsease being treat ed. The active I ngredi ents may 5
be admnistered fram1 to 6 tinmes a day sufficient to
Lactasehi bit the desired activity. Preferably, the|active 2.500

Hgreti-ents—are—adhiinstered—once—ot
is contenplated that all

gini stered at the sanme tine,
Al ternatively,
t he m)rnl ng and the other (s)

Exa or very close i

twcea day-
active agents would be

it

n time.

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

ther—scenari O, OI1TE 0T two—actives toutd be
Ingre?(ﬁrge daily and the other (s) once daily, elth@?&g{ht n 19
-5 blEtHien-20Radtok et -(3phenax ity LNng
3(R):g%21l¥rar?65§/, ‘or sep arz% ?é )@r egerpabl y at ngzt two, and
azonr&blwan[éfaﬁ]@btqn%ﬂ)nomlde the actives woul d be faken 100
together—at—the—sare—tre—Preferabl y—at Feast—two;
Cilonil#t 1oy e preferably all actives would be adninistered- 100
[actoss an adm Xt ur e. 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
Example 4
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The active substance conpositions according to the
invention are preferably adm nistered in the form of
W@ o9posi4ss ons for inhalation delivered with theChEP®05/005839

mgre(agémhal ers, especialTy dry powder 1nhalers, NhOWeN&intin ug
any ot her form or parenteral or oral application 1s

(3R)—HO§I$er’£Hﬂ&yl -34gte.xantrerep@lcadsinyioxy)1-i nhal ed

nposi tions enbodi es the preferred applicati¢n form

azon@?ﬂféfﬁkﬁ?ﬂyzlioﬁ acﬂ?ebrpméﬁd%py of obstructive |ung|diseases 100

Cilors, asrtor thetreatment of asthma.  The folfow ng 100
preparations forns are cited as fornul ati on exanpl es:
Lactd‘sgarrpl e 1 Ingredl ent Amount in ng 2.500

-2 coetox\W)eal-(Ainhenavxvvun
GEH-OXY )= PREROXYP

3
ropyl) 1 azoni ab| cycl o[ 2. 2. 2] oct ane brom de 100
Exaniﬂfeléjm | ast 5 Lactose 2.500 Exanple 2 Ingredient
nount in ng
3(R) - (2-hydroxy-2, 2-di t hi en-2-yl acet oxy) - 1- (3- phenoxyp

rnn\ll l 1 azoni :\hl nynl nr 2_2 ’)'I octane—brom-de ]

IngredigMni | ast 100 Lact ose 2. 500 Exarrpl e 3 Ingredl é\mount Inpg

CRY S i a2 Bien2edRerioxyy 112

phen@&mhgbmazémbsm?clapz ahé brordiglel 00 Rof | unill ast 5 100
Lactose 2 500 Example 4 ngr edient Ampunt._in nty (QIQ)-1

Roflumpitasiiet hyl - 3- (9H xant hene- 9- car bonyl oxy) -1 - 5
Lactose 2.500
Example 7

Ingredient Amount in pg
(3R)-3-[(2S)-2-Cyclopentyl-2-hydroxy-2-thien-2-ylacetoxy]-1-(2-
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 (1) 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
used in monotherapy in the usual way. This reduces unwanted side effects such
as may occur when PDE4 inhibitorsare administered, for example.
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azoni abi cycl o[ 2. 2. 2] oct ane bromi de 100 G |l om | ast 100
Lactose 2.500 Exanple 5 Ingredient Anpbunt in ngy
\NQSM&ABMﬁiZS) 2- Cycl opent yl - 2- hydr oxy- 2- t hi en- PE/ERPI@1/@5839
%&1.- thé inAAfidh s%)é§§ theragediane
Con ?88%%“?? dga@tth% "l Lact osgﬁj aﬁ‘p le S,
advahtageedsq:mp@nhleanwhlch mgke them partlcularly suntable for the

- 2- ent drox 2 t hi en-2-yl aceto
treat&yﬁ% Qf?é I QJ?fésﬁsl“j aqkmgz%y el o[ 2. 2. 2] oct ane
brom de 100 Ci | om | ast 100 Lactose 2 500
Phar macol ogi cal activity Surprisingly, an unexpectedly
beneficial therapeutic effect can be observed in the
treatnment of inflammtory or obstructive di seases of
the respiratory tract if an antinuscarinic of fornmula’
(I') used with one or nore PDE4 inhibitors. In view of
this effect the pharmaceuti cal conbi nati ons according
to the invention can be used in snaller doses than
woul d be the case with the individual conpounds used
i n nonot herapy in the usual way. This reduces unwanted
side effects such as nay occur when PDE4 inhibitorsare
adm ni stered, for exanpl e.Consequently, the
conbi nations of the invention possess therapeutically
advant ageous properties, which nake them particularly
suitable for the treatnment of respiratory diseases in
all kind of patients.CLAIM5S 1. A conbination which
conprises (a) a PDE4 inhibitor and (b) an
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ant agoni st of M3 nuscarinic receptors which is
(3R) - 1- phenet hyl - 3- (9Hxant hene-

w@2wanbany| oxy) - 1- azoni abi cycl o[ 2. 2. 2] oct ane, POT/ERE05/005839
formof a salt having ancapjg X, which is a
pharmaceutically acceptabtre anion of a nono or
pol yval ent acid. 2. A conbination according to claim1l

1 LB BB A PRSI b RER) 8 ()
C%fn%;%afhﬁw)mé nfRakiAk r‘é)z&ébfb[r@ v@hn&ih qs:(:ﬁmm Inenedsl-339H-

A co nation according to claim1 characteri sed

i rxanﬂmee%e:aman)ﬁgamm@bfcgd@Bﬂ 3}121:‘[4@ in dherfqrar of a

O R AR

ofmdio BH ngg@{,g@ht:aélgceptors as defined in claiml or 2,
as a conbi ned preparation for sinultaneous,

concurrent, separate or sequential use in the

. N f I
2} BBt e DR G  oBHA RABRI ST yRgRHRE M ©
aﬁﬁ@@éﬁ"inﬁﬁec@pto% () Is GR)plaphenathyipd-(SHa@ntignea8d-
ant agoni st _of nmuscarinic.receptors, as defined in
o s om)-aeRR Y A B IO BATBIe. { o1

si mul t aneous, concurrent, separate or sequential use
in conbination with (a) a PDE4 inhibitor for the
31 rﬁeebnmbrrtatloﬁ ai:cpailhgm clairhfleor 2 ghéranterizedsindbafpthietdakive

tQ a res t or sease |chres onds "
anRegain e dX\(bSé iR gert mmg'@rfgﬂa(macsHﬂggltcggm%qon-
of MB nuscari nic receptors as defined in claim1 or 2
and (a) a PDE4 inhibitor for the sinultaneous,

4 ¢ doprodueh tompeiping(pg ad?DEémimhttwaandJ@z:) amantagonist of M3

treatnment of a,res t ary.

B G i P 1orS SRR en IR Tt Zyeh AR

mb?éééﬂa'ﬁbﬁ ibeSiffitahsoas, diﬂ‘fchﬂ@ﬂt 'éépéme r beqUentidlUse in
preparation of a medi canent, for sinmultaneous,

c dhe treatmenteimpatientaufiegggdiam gr susesntivle imairasriraiery

rdigeaRufihabeatt Qe idilifs {0\ ant agoni sm

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 séquenti'al use ih combination with (a) a PDE4
inhibitor for the treatment of a patient suffering from or susceptible to é

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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in a patient. 8 Use of (a) a PDE4 inhibitor for the
preparation of a nmedi canent, for sinultaneous,
weonwsaruent , separate or sequential use in conPCTEP10051005839

V"'s‘éba(‘é(} Icﬁ%eﬁﬂbﬁﬂ&ms%t meoanﬁEbﬁ?@fth Qlﬁéﬁ {ﬁ%?@grﬂ{iﬁitcﬂsfor

define [laim1 or 2 tor t treat

r dbpitreatroent of & ezspiratdry diseasspohidh respdiisaiot M @mtagonism
a.ls)ati nt. 9. Use of (a) a PDE4 inhibitor and (b) an

a 5 of MB nuscarinic receptors as defined in
claiml or 2, for the preparation of a nedicanment for

si mul t aneous, concurrent, separate or sequential use

84 #Jaehef (a) et BEAtinkibitar fosie peanargtion ebaseedipament, for

¢ FUBRARR AR, 4D R ORE P BRI oF s TRl gy Co BB utn

r gBpah %htHgbrﬂ%t&ﬁM@ niscafinid receptord bs laieﬁﬁé@wal%xmq Y874
ant a%epl sm wh net hod conmpri ses si mul taneous,\é
ering

cdacth té?ﬂtﬁlﬁntQé95&5@'@"9%@lsgéﬁﬁlé’mquﬂelspoadﬁi%

t. effective anount of (b) an
aoﬁ}n%%%m S 'g%?e?r’ﬁscarl nic receptors as defined in
claiml1l or 2 and (a) a PDE4 i nhibitor. 11. The product

to claimd4, kit parts according to ¢laim

accordin

95 Usesef @3@&@%@%@“@1 ancﬂréb)m antagepisket NodMusedinie ng
t r i
R s e e L S s D Pl
THer mmdﬂianabusu,moqwo@ut;tseplarate@fr seguentialpmsekiadhe trestment
or et hod accqrdi ng tq anyone of [ 1to 11 ,
iR AR rAor B aPa e Biopoads e 4 aiecbai e grdent.
conpri sing theophylline, drotaverine hydrochl ori de,
cilomlast, roflumlast, denbufylline, rolipram

10.4A meitheds of treafingé waltibntasuféerrhrfgyfmmrw susceptitilgltd iane,

oS OIRAR, fissged Or Bono R ey TesBonte f M AgRpRhntvhish
, MEHBACRMprises 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 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 pulmohary 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,
cipamfyliine, 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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(3,5-dichloro-4-pyridinyl)-2-[1-(4-fluorobenzyl)-5-hyd
roxy-1H i ndol - 3-yl ] - 2- oxoacet am de, CDC-801 (ex.
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conprising cilomlast, roflumlast, denbufylline and
tetom | ast optionally in the formof their racenates,
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cortiocosteroids, (c) |leukotriene D4 antagonists, (d)

i nhibitors of egfrkinase, (e) p38 kinase inhibitors

150 BB RR ROt 85 F PRGBS o
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wherein the active conpound (c) is selected fromthe
group consisting of (a) b2-agonists and (b)

189f ﬂé 8&%5fnearti8h%cording 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) p2-agonists, (b) '
cortiocosteroids, (c) léukotriene 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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