COMBINATIONS COMPRISING ANTIMUSCARINIC AGENTS AND
PDE4 INHIBITORS This application claims priority from Spanish patent
application number P200401312 filed 31 May 2004, from PCT patent
application number PCT/EP2005/001969 filed 24 February 2005 and
CDMBINAT @REP PIMBRIB I MGANTIVACSITBBIS IS ACENTSAND PDE4
_PCT/GBZOOS/OOO740 both fiIeMdﬁ&rﬁgry _2005, which are
incorporated by reference. The present invention relates to new
combinations of certain antimuscarinic agents with PDE4 inhibitors and

T@?&ﬁé&b@@é@éh%ﬁﬂ%ﬁah fesRisans Hisordiarsp BRGHARGHNY OF

ENTION PDEA4 inhibitors and antimuscarinic agents, in particular

P2PR4§3RIETIRd R Makelftidievepfolspaleniaprisatien BraMRYs useful

pihiaeEEaENRRNAGRD MsPateBLHisp(deIe S sk aSrastMa s Bk ation
Obstructive Pulmonar}/ Diseases (COPDE AIthou&h PDEA4 inhibitars and

NFRRAIGREIAR P4 pandrEiEAREPANEOC 18 BRI SIEG inical

Faeedforasthumrite@RbrtwmeEshalingRaent and selective action
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classes of drugs can be used in combination Combinations of drugs in
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digsedigireffect 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

BAGKSoREEMIRtON WhichNY EDFdiEal in cells other than the target - |

disease cells. The combination is nevertheless therapeutically effective in

tarEget cells which respond to both ingredients. ,
PDE4 inhibitors and antimuscarinic agents, in particuiar antagonists of M3

muscarinic receptors, are two classes of drugs useful in the treatment of
respiratory disorders such as, asthma or Chronic Obstructive Pulmonary
Diseases (COPD).

Although 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 s subclinical in cells other than the target



DESCRIPTION OF THE INVENTION 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 (I) used with one or more PDE4 inhibitors. In
disdese oélthisTeHemirtimnatiamimoeutichibera biverdpastixatiy difestvate target
inventl - | oses than would be the case with the
ce!% |V$&ﬁg%%gg%%a%%i&%lﬁ%‘%ﬁé%btherapy in the usual way. This
reduces unwanted side effects such as may occur when PDE4 inhibitors
DL ARiIBYBRQHHCHIOE Fpiatigr{bRre administered alone. The present
invention accordingly provides a combination which comprises (a) a
PDE4 inhibitor and (b) an antagonist of M3 muscarinic receptors of
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ac!?ﬁirﬂg% agq)&%her form an aromatic, alicyclic or heterocyclic ring, nis an - -
integer from O to 4; A represents a -CH2-,-CH=CRG6-, -CR6=CH-,
-CR6R7-, -CO-, -0-, -S-, -S(0)-, -

The present invention accordingly provides a combination which comprises (a)

a PDE4 inhibitor and (b) an antagonist of M3 muscarinic receptors of formula (1)
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wherein:

B is a phenvi 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 atkoxy

group, wherein R* and R® each independentiy represent a hydrogen atom,



SO2- or -NR6- group, wherein R6 and R7 each independently represent a
hydrogen atom, straight or branched lower alkyl group or R6 and R7
‘together form an alicyclic ring; m is an integer from 0 to 8 provided that
when m =0, Ais not -CH2-; p is an integer from 1 to 2 and the substitution
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wherein entical or rent’and are selected from
p imafrdgeaetfoosirdigh£cmst A Rubstitution in the azoniabicyclic ring may be

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

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

wherein R' represents a hydrogen atom, a hydroxy or methyl group or a —
CH-0OH group;

R® represents
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RY represents an alkyl group of 1 to 7 carbon atoms, an alkeny! group
containing 2 to 7 carbon atoms, an alkynyl group containing 2 to 7 carbon

atoms, a cycloalky! group of 3 to 7 carbon atoms, or a group selected from:



lower alkyl groups and Q represents a single bond, -CH2-, -CH2-CH2-,
-0-, -0-CHZ-, -S-, -S-CH2- or -CH=CH-; and X represents a
pharmaceutically acceptable anion of a mono or polyvalent acid optionally
in the form of their racemates, their enantiomers, their diastereomers and
i:{nmixtures thereof. The compounds of the present invention represented q¥
he formula (1) described above, ywhich may have one or more asymmetric
aflhonsy, includ ~the possi tereois . The si iIsomers and
~ ithin therge the présentinvention. As ||
3 i ty§icaHy al alkyl group©A lowe
group preferably contains 1 to 8, preferably 1 to 6 antd more preferably
to 4 carbon atoms. In particular it is preferred that such an alkyl group is
represented by a methyl, ethyl. propyl, including i- [ i ing
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iO\QHF%lW d}gggaéwyl, hexenyl or heptenyl. The double bond may be in any

position in the alkenyl group, such as on the terminal bond. -4 Alk ncyll
arghQURPFRRARG 2 B8 'a”t%ﬁl?é’rf@f‘iﬁ‘&féa*h"Q’éiﬁ%%‘ra’@ht“gr" Hz-or
-cheranehedr@roups such as ethynyl, propynyl or straight or branched

butynyl, pentynyl, hexynyl or heptynyl. The.triple bond may be in_an o
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ars nt%nipe% Q%me%fto 6 carbon atoms, preferably from 1 to 4 carbon atoms,
HhEydicearbon chain being branched or straight. Preferred alkoxy

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

As used herein, an alkyl group is typically a lower alky! group. A lower alkyi
group preferably contains 1 to 8, preferably 1 to 6 and more preferably 1 to 4
carbon atoms. in pariicular 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 fert-butyl group. An alkyi group containing 1 to 7 carbon
atoms as mentioned herein may be a G, alkyl group as mentioned above or a
straight or branched peniyl, hexyl or heptyl group.

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

alkenyi group, such as on the terminal bond.



groups include methoxy, ethoxy, n-propoxy, 1-propoxy, n-butoxy,
sec-butoxy and t-butoxy. Alicyciic groups or rings as mentioned herein,
unless otherwise specified, typically contain from 3 to 8 carbon atoms,

preferably from 3 to 6 carbon atoms. Alicyclic rings of 3 to 6 carbon atoms
Alkiyrerh GEOEDEIBRYIIYE &l d@ﬁaﬂn@aaﬁéﬁwlaﬁadcg%rmﬁy? ‘ﬁﬁ%‘%ﬁﬂ?ﬁanc
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alkiRNipoes beraindsotytieathrmibabbbMdmembered group, such as a 5, 6 or
7 membered group, containing one or more heteroatoms selected from N,

S and 0. Typically, 1, 2, 3 or 4 heteroatoms are present, preferably 1 or 2
Alltsteratgra snéntieterbbyckinarhdypioalipinatir ghovxy grayise waingle ring
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oatom amples heterocyc Ic groups Include piperidyl, I)érondyl

a‘fqﬂﬂmr&mrﬁwm@am.@gmatmm@ﬁ@nﬁwqowr@usﬁ!gm.dﬁ‘i@@rre alkoxy
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imidinyl, pyridazinyl, indolizinyl, iscindolyl, indolyl, indazolyl, purinyl,
anguimligifyl, isoquinolyl, quinolyl, quinoxalinyl, quinazolinyl, cinnolinyl,
pteridinyl, quinuclidinyl, triazolyl, pyrazolyl, tetrazolyl and thienyl.

Examples of heteroaromatic include dyl, thienyl fur rrolyl,
AR BP B TRED BB, D P AT
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ridin oxa uinazalinyl, ci
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Examples of pharmaceutically acceptable anions of mono or polyvalent

acids are the anions derived from inorganic acids such as hydrochloric
Theidromatic ring as mentioned herein typically contains from 5 to 14,

preferably 5 to 10 carbon atoms. Examples of aromatic groups include
cyclepentadienyl, phenyl and naphthalenyi.

A heterocyclic or heteroaromatic group mentioned 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. Typica!iy, 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. Exampies of heterocyclic groups inciude piperidyl,
pyrrolidyl, piperazinyl, morpholinyl, thiomorpholinyl, pyrroiyi, imidazotvl,
imidazolidinyl, pyrazolinyi, indolinyl, isoindofinyl, pyridyl, pyrazinyl, pyrimidinyl,
pyridazinyl, indolizinyl, isoindolyl, indolyl, indazolyl, purinyl, guinolizinyl,
isoquinolyl, guinolyl, quinoxalinyl, quinazolinyl, cinnolinyl, pteridinyi,
quinuciidinyl, triazolyl, pyrazolyl, tetrazolyi and thienyl. Examples of
hetercaromatic groups include pyridyl, thienyl, furyl, pyrrolyl, imidazotyl,

benzothiazolyl, pyridinyl, pyrazolyl, pyrazinyl, pyrimidinyl, pyridazinyl, indoiy,



hydrobromic acid, sulphuric acid, phosphoric acid or organic acids such as
methanosulphonic acid, acetic acid, fumaric acid, succinic acid, lactic acid,
citric acid or maleic acid. Furthermore, mixtures of the aforementioned
acids can be used. Preferably, the M3 antagonists according to the
indprednpimirahtiasinalg tirseeinalinghehataring, ReshturidipyiRguinoxaliny,
qui(ﬁ%‘é@ﬁéﬁ,’%ﬂ%ﬁﬁ ','\ﬂﬁ&gﬁg@dPP}_@ﬂwherem: B is a phenyl ring, a C4
to eteroaromatic group containing one or more heteroatoms or a
naphthalenyl, 5,6,7,8-tetrahydronaphthalenyl or biphenyl group; (r) R', R2
As A RAPEANL RIRRRACABHY HeMIESRN AldHEgSHIRING Srohslngenicaior,
or a hydroxy group, or a phenyl, -OR4, -SR4, -NR4R5, -NHCOR4, -
atomn WRERY 2ANCTIRR ShIPHRAT HTOBEERIRIPB; or a straight or branched

lower alkyl group which may optionally be substituted, for example, with a
hydroxy or alkoxy group, wherein R4 and R5 each inde e ;
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together form an alicyclic ring;
used.

Preferably, the M3 antagonists according to the present invention are those
having formuia (1)

wherain:

e Bis a phenyl ring, a C4 to Cs hetercaromatic group containing one or
more heteroatoms or a naphthalenyl, 5,6,?,8-tetrahydronaphtha!enyi or
biphenyl group;

« R’ R?and R® each independently represent a hydrogen atom or halogen
atom, or a hydroxy group, of 2 phenyl, -OR?, -SR?, -NR*R, -NHCOR', -
CONR'R®, -CN, -NO,, -COOR* or -CF; group, or a straight or branched
lower alkyl group which may optionally be substituted, for exampie, with
a hydroxy or alkoxy group, wherein R* and R® sach independently
represent a hydrogen atom, straight or branched lower alkyl group or
together form an alicyclic ring ; or R' and R? together form an aromatic,
alicyclic or heterocyclic ring,

« nis an integer from O to 4;



m is an integer from 0O to 8 provided that when m. =0, Aiis not -CH2-; pis
an integer from 1 to 2 and the substitution in the azoniabicyclic ring may
be in the 2, 3 or 4 position including all possible configurations of the
asymmetric carbons ; D represents a group of formglg Horii): )8 RRo

R Rvieresems rdpreschis 20y dro§éh zkdi, TRy B oxycSPmdthytS- -
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-CHEn & HR oo theP tortian -y &S hld; or -CH=CH-; and X represents a
pharmaceutically acceptable anion of a mong or gho_lyvalent acjd optionally
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wherein R' represents a hydrogen atom, a hydroxy or methy! group; and

R® and R® each independently represent

R11 .
g = o R

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

branched lower alkyl group and Q represents a single bond, ~-Chiz-, -CHaz-

CHy-, -O-, -O-CHg-, -8-, -8-CHz- or -CH=CH-; and

s X represents a pharmaceutically acceptable anion of a mono or
poiyvalent acid

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

digstereomers and mixtures thereof.

ltis a preferred embodiment of the present invention a éombination which
comprises (a) a PDE4 inhibitor and (b) an antagonist of M3 muscarinic

receptors of formula (1)



RZ B (CH2)n A-(CH2)m N~ IC (CHI)P R3 (I) wherein: B represents a
phenyl group; R', R2 and R3 represent a hydrogen atom m is an integer
from 1 to 3; nis zero; A is a group selected from -0- and -CH2-; p is an
integer from | to 2; the substitution in the azoniabicyclic ring may be in
then, 3 or 4 position ierIuding all possible configurations of the asymmetric

carbons ; -OC(O)D is/selected from 2-hydroxy-%{2-di = -y&?cetozy,
GRYA2-thien-2-ydetoxy: MOg X represents a

eﬁt’ acid optionally
lastereomers and
mixtures thereof. Mdre preferably, th¢iM3 antagonists according to the
present invention are those having formula (I): X ~~ a) g_ wherein X
represents a pharmaceutically acceptable anion of a mono or polyvalent
whagislpptionally in the form of their racemates, their enantiomers, their
diastereomer an(ﬁ mixtures thereof. The M3 antagonists of the present -
B Tﬁ%?ﬁﬂﬁsr@p? E8¥tEGBY the formula (1) described above, which may
R'h@feaadeRS remesarsyartmetagerasboms, include all the possible

stereqisomers, The single isomers and mixtures of the isomers fall
mis an m%eger 1'sro;l;\ ?%%Q;

nis zero;

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

p is an integer from 1 to 2; the substitution in the azoniabicyclic ring may be in
the 2, 3 or 4 position including ali possibie configurations of the asymmetric
carbons ;

-OC(0)D s selected from 2-hydroxy-2,2-dithien-2-ylacetoxy, 9H-xanthene-8-
carbonyloxy and (25)-2-Cyclopentyi-2-hydroxy-2-thien-2-ylacetoxy; and

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

and mixiures thereof,

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

those having formula (1}:




within the scope of the present invention. Of particular interest according
to the invention are the enantiomers of formula 1a 2-1 X (ia) wherein X"
may have the meanings mentioned hereinabove. Those M3 antagonists in
which the ester group, -OC(O)D, is attached to the ring comprising the
W%@*ﬂé?ﬁé@?’ﬁ%‘%@ﬁ &hﬁfﬂﬁ%t‘§ad6’sﬂ%ﬁ%¥ﬁé’l€sﬁ@%lﬂi DreeERet. The
pol\ﬂ@a@ﬂgg@nlsts described can optionally be used in the form of their pure
enantlome ixtures thereof or their racemates. T lly the carbon
OPZRTA A YRR SRR B GRS PO 8 LB ar AR SR reomers
anespeciads mﬁefem’ed that one of
3(R)-(2-hydroxy-2,2-dithien-2-ylacetoxy)-1-
(3-phenoxypropyl)-1-azoniabicyclo(2.2.2]octane bromide,
ThER)2 laptagowibid-GF the present invention represented by the formula (1)

degcgégq‘%b%@% AR A RN AL R vl AL BT R

thepegsibeyeteisairgrEIy dhkpinalkidspmsraGns i esphidhesemsrs fal

witRIRPIYlalr 4l ortarpihroRNde s used as an M3 antagonist of the
invention. The present invention accordingly provides a combination which
comprises (a) a PDE4 inhibitor and (b) an antagonist of M3 muscarinic

Of eepitars-ahfomati(brang 5 particatien artagosiss didvimuseanhita
receptors which is (3R)-1-

aphenethyl 3-(9H- xanthene 9-carbonyloxy)-1-azoniabicyclo[2.2.2]octane in
the form of a salt having arPanionX, which |s a pharmaceutlcally
acceptable anlon of a}lno or

(ia)

wherein X" may have the meanings mentionad hereinabove.

Those M3 antagonists in which the ester group, -OC(0)D, is attached to the ring

comprising the guaternary nitrogen atom at the 3 position are especially
preferred.

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

it is especially preferred that one of 3(R)-(2-hydroxy-2,2-dithien-2-vlacetoxy)-1-
(3-phenoxypropyl)-1-azoniabicyclo[2.2.2]joctane bromide, (3R)-1-phenethyl-3-
{9H-xanthene-8-carbonyloxy)-1-azoniabicyciof2.2.2joctane bromide and (3R }-3-



part of a single pharmaceutical composition. For the avoidance of doubt,
the formula depicted above and the term (3R)-1-

phenethyl-3-(9H-xanthene-9-carbonyloxy)-l-azoniabicyclo[2.2.2]octane is

t tg embrace the salts.in dissgciate t] dissociat r
R T P B S R R e e SR st
azofiticyolmj2eRudiostapedxisnidelie foat a$ soldteaniaganishefftren of
inv@‘n%?ges and all these forms are also within the scope of the present

invention. Furthermore the different salts and solvates of the compound

may exist in amorphous form or in the form of different polymorphs within
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a) a PDE4 inhibitor and (b) an antagonist of M3 muscarinic receptors
a F&frduphibiten@ns pares %@Parﬁafgd%wwsr'm%%a?mrmfé‘ﬁfmgta (1)
an?/hi%hiﬁcé&s}-%nomaz 29&11(%@0(%‘6}*@@%'&%&?91@%%&6%5!% is (_3&)).2-
-azoniabjcyclo[2.2.2]octane, in the form of a salt havi anion X,
Sl e e AR S gt RS
foracisk Grspitievilag an anion X, which is a pharmaceutically acceptable anion
3R)-1-phenethyl-3-(9H-xanthene-9-carbonyloxy)-1-azoniabicyclo[2.2.2]oc
o T S T T B B S OTPRST Soh G Bl Bl prate o
resgmuential3Bse! iphbedtbdthdit obathenmd-cadmmabpatient. Typically
a7 a%rigegagtt?'szf%g&gngrg}g gous, separate or sequential use in the
treatmént of a ' :

respiratory disease which responds to M3 antagonismina
human or animal patient. The present invention further provides the use of

T;@lﬁi? RE4ahiHanANddRheR tﬂ@t%ﬂ&%%%\é?eﬂw%%?gﬂ@ (iSRRI Of
paﬁ?r%rgglg%gnp%m paglc%ézgma}}rggi iggl.St of M3 muscarinic receptors

xanthene-9-carbonyloxy)-1-azoniabicyclo[2.2.2]octane, in the form of a

salt having an anion X, which is a pharmaceutically acgeﬁ)table a ig\n %)f a
F%%aapzﬁ%m@ﬁo&@a En? amuligfepicted above and the term ES’ -1-

pHSRYHipheditiynds (i -RanihensiOxgarbaayiaanicyciof2.2.2]octane is
1-azoniabicyclo[2.2.2]octane. bromide) for the preparatign opfa . .

R G S R

fothe freatraentiefia amspitstenjudisrasbandiftdreas pelid ©tdhM 3amragodisnay

eé@ﬂm%ﬂ?{ 6’?‘%‘619&[95, i.e. in the form of hydrates and all these forms are
also within the scope of the preseni invention. Furthermore the different salts
and solvates of the compound may exist in amorphous form or in the form of

different polymorphs within the scope of the present invention.

Also provided is a product comprising (a) a PDE4 inhibitor and (b) an antagonist
of M3 muscarinic receptors of formula (1) and in particular an antagonist of M3
muscarinic receAptors which is {3R)-1-phenethyl-3-{9H-xanthene-9-carbonyloxy}-
t-azoniabicyclof2.2.2}octane, in the form of a salt having an anion X, which is a
pharmaceutically acceptable anion of 2 mono or polyvalent acid (in particular
(3R}-1-phenethyl-3-(9H-xanthene-9-carbonyloxy)-1-azoniabicysiof2.2.2]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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patient. Also provided is the use of (b) an antagonist of M3 muscarinic

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

~ (3BR)-1-phenethyi-3-(9H-xanthene-9-carhonyloxy)-1-azoniabi 2.2]oc
simulRnep1 e SFHRILR B’S%TFH%O?}% BFedh i%i%; %r’e\?, |c%n|sogg|ldﬁ%%%%ﬁftically
disaasenialie respondd foiviinantaguoijaralens dcichéin paetiduial patient.
(3R)-1-phenethyi-3-(9H- xanthene-9-carbonyloxy)-1
azoniabicyclo[2.2.2]octane bromide) for the preparation of a medicament,
Théopreisenkanemiisnchmtharentyistasaizadioe ebplantREAdmEnhBNhtRn
anf3iB ) & RREA 0BIbiRE U HeatRentel & ispiiriontdinans which
responds to antagonism in a human or animal patient. Also provided

anigghpisise MIaPesPBRIC iFRTBRIN oM (SRl opnengtMenciient for
a2 108 HeanyRL 2 @a&%ﬁ{?g&@%{i@@aﬂ%&é\i@? reSRORsteter M3alt

antagonism in a human or animal patient by simultaneous, concurrent,

hayisgeRataNRTs o VEHER B 6 RARTHRHRHSRN PRSP P A BIYOR R BA3° O
polPHSIERKIBIS erepietieakfopRya b emsitipsa teliamainonatagoaistiofid4)-
muscarinic rece .tors Whlcatl%ls . _ tion of a medicament for
'i-«'eéﬁéjtafam&%%%??é@@ﬁnﬁ BRRE LM RFEY
sirhcRzoRiaRicyoii2PeRlostaraats thestauerdfa sadt inadviadraataeitoka

which is harmaceutically acc I ' fal olyvalent,
e T T RO
patEanyloxy)-1-azon is bicyclo[2.2.2]octane bromide). The invention also

provides the use of (b) an antagonist of M3 muscarinic receptors of

formula (1) and in particular an antagonist of M3 muscarinic receptors
Alath pieyBRY- 15 phe nel- |- RaiRBRnEL S ASompssanic receptors of

fofRANaPCKE G 2Al0aAN: IhhsoEndphassall basingcascupRrcviidrial
Is a pharmaceutically acceptable anion of a mono or,polgvalle[gtzagz‘ d (tln
(S&Tﬂiﬁ@pethyi-&(gH-xanthene-g-carbonyioxy)—‘l-azonlabl yCiolZ.Z. ioc ane,
in(@R)rdrRhsne i -Ra(@ity sandheiieX-aaibony @xnatreanidbitycioi: At @hte
B A B TEAG OF DORVAIST Baid (h partea ar (SR T-E et oH-
xanthene-8-carbonyioxy)-1-azoniabicyclo[2.2.2Joctane bromide) for the
preparation of a medicament, for simulianeous, concurrent, separate or
sequential use in combination with (a) a PDE4 inhibitor for the freatment of &

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

Also provided is the use of (a) a PDE4 inhibitor for the preparation cfa
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 formuia (1) and in particular an antagonist of M3
muscarinic receptors which is (3R)-1 -phenethyl-3-(8H-xanthene-8-carbonyloxy)-
1-azoniabicyclo[2.2.2]octane, in the form of a salt having an anion X, which isa

pharmaceutically acceptable anion of a mono or polyvalent acid {in particutar
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respiratory disease which responds to M3 antagonism in a human or
animal patient by simultaneous, concurrent, separate or sequential
co- administration with (a) a PDE4 inhibitor The present invention further

ftr tin |maI atl nt s ing from or
R Bl R L
bromint). method comprises S|multaneously, concurrently, separately or
sequentially administering to said patient an effective amount of (b) an
antagonist of M3 muscarinic receptors of formula (l) and in particular an
Tharitaigofien asMBravideatintcueeplbisai aicteao (BR Pl Mshewegafirac(oH-

ree@am%?f%rﬁﬁnewm lca&w%@'gx% 3FoRIQCRNR RdRedanm of a

salt having an anion X, which is a pharmaceéutically acceptable anion of a

recﬁﬁ@tqgsowwy@gqéﬁtwmﬂgﬁ[@mdﬁanthene—&carbonyioxy)—? -

azbHRbkphenetbeniRE - xambenrnIcsarbanyavn an anion X, which is a
1 azoniabic clo[2.2. 2)octane bromlde) and (a) a PDE4 in bltor ﬂyg ?ally
PhapRRepiratlyrF HeRiaie 2RGRPIA SR8 BF BAMGREDT ii g particuia

Sﬁwpbﬁ%ﬁmﬁylmmcx@hﬁﬁ@r@%mmﬁﬂ&y}d5@&5&:@@%692@%&1@:@
b Xﬁ%ﬁ jwt or rhinitis, |n arti ular asi ma or C{I’}]r%nl(%r tstru VFa
r% Eeéjsaé? E‘lee &raarBFg’P 74 f)%?lé 1§ RGman: AISo
regooeideddseepbarialt eatipahdetpbisitaragmnisnsings(aj @ DEAmiibitor;

pa?’ t(QL% 5&%& W?té’&’;\éﬁr%ﬂw 5%};1%8%‘?%8 85{%”19&'30([}'%&@%@&%

an antagonist 0 uscarinic r eptors whic
wt(er@m@mmquw
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
Thﬁ@i@s&ntp@vwﬁl@h{%ﬁ@(,ﬁrggﬁ%%,method of treating 2 numan or animal

pdBEnr oreengthyhdbixasihsred L rsboraexydisease which responds to

1 -azoniabicyclo[2.2.2]octane bromide) in association with (c

amﬁgﬂa&%‘ﬁ% @E&?ﬂ%?%ﬁ‘&?rdﬁﬁe%%Xn‘v“eﬁﬁgdg{eifﬁés
seﬁi@f@@&@ & kikqiqrargcadminsanerity rnsamtagoiist of M&ecmuscmmmt of

(b) a(‘:r(t9 %t ra%c?lt\;sc% c';? % Quas%%#{llu a},ret{i:%ug%rg 0f o?%%glat) m particuiar an
antagonist of M3 muscarinic receptors which is (3R}-1-phenethyl-3-(8H-
xanthene-8-carbonyloxy)-1-azoniabicyclo[2.2.2joctane, in the form of a salt
having an anion X, which is a pharmaceutically acceptable anion of a mono or
poiyvalent acid (in particular (3R)-1-phenethyl-3-(8H-xanthene-8-carbonyloxy)-
1-azoniabicyclof2.2.2]octane bromide) and {a) a PDE4 inhibitor.

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

hyperreactivity or rhinitis, in particular asthma or chronic obstructive puimonary
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 (I} and in particular
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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,

an'iEh 8 pekmeceutcall accopanle nion a3 e o RoNAI

xaﬁ&%hi—pktﬁgeﬁmylo%(pm—a@mh ey Bkoiar Bt jphaay ) lateniabic yfla[24% 2]oc
tane_bromide) together with instructions or sim u

hayig Boanien quen?a?usgqﬁ@?)m ma A Aith %aﬂgp%ﬁoﬁ ﬂ%)éﬁ)sr%ror

poljnmtemmehtlmbaﬂmﬂaa(ﬁ@)ahm@llmwf& é@lﬁ@fﬁ@ﬂﬁ@ﬂr%ﬁﬁi@@@ﬁﬁﬁb@

1a20% {Fé%ct f@&&%ﬁe"&'ﬂ&ﬂ: %i@%@%&&%ﬁﬁ%ﬁg%%h%%%éuncaﬂy

I’OVI |s a‘package comprising’(b) an antagonist of M3 muscarinic
aCf:@@é@iR!ﬁ§@ﬁf@'r@fLﬂ§&L(¢)ﬂénd 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 anio ch
Thig VEREAM AUBERITeScR A2 RAET GRTBPESREHB o hBIeS ‘Ffaefﬁ%

m&%%ﬁfl@ﬁeceptors of fol_rlmu (1) andé in particular an antagon{ost of IMBZ )

pheneth xa -carbony. niabjeyclo

SR Do RISy s PO HERP e AT AEb o LBV -

1 égm@d%moﬁbaﬁﬁﬁﬁn@seﬂmﬁéémmmaamMW@aam}odlééMMhmh
responds, .to M3 ant nism. Further provided is

U e e R

ge as erelna ove erein suc

(3R)mmhanamy@@@ﬂtxantbﬁpaf%mrm&@gemhenie@mmigé%,zgg loctane
brgpn Eig{)% c?tﬁ:lﬁgt?oq UamiRbEs, %%ﬂﬂlﬁrre@t) separate or

cor ofriene D4 antagonists, (d) inhibitors o

seegmmsée QQ)OQB‘BDIH%@@ Wikiedra RRGEEDItes fiier HEaHREsTeN 2
hoHRY NSt SeRR Fﬁ@u%ﬁﬁ%%%#%é@ﬂ%@%@@%@%'@%ﬁ@e

-13 compound (c) is selected from the group consisting of (a) (32 agonists
whigh [BFResit B tdrori$aaqRisembodiment of the present invention that

the combination, product, kit of parts or package comprlse (b) an
antagonist of M3 muscarinic receptors of formua rtlcul
" RAD G715 AR CHEGBIRUNG i RBem el of M RGSCH
receptors of formula (1) and in particular an antagonist of M3 muscarinic
receptors which is (3R)-1-phenethyi-3~(9H-xanthene-9-carbonyloxy}-1-
azoniabicyclo[2.2.2Joctane, in the form of a salt having an anion X, which is a

O:

pharrmaceutically acceptable anion of a mono or polyvalent acid (in particular
(3R)-1-phenethyi-3-(9H-xanthene-9-carbonyloxy)-1-azoniabicyciof2.2. 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 (¢} 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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(3R)-1-phenethyl-3-(9H-xanthene-9-carbonyloxy)-1-azoniabicyclo[2.2.2]oc
tane, in the form of a salt having an anion X, which is a pharmaceutically
acceptable anion of a mono or polyvalent acid (in particular
(3R)-1-phenethyl-3-(9H-

corppAtshEICBARMIPITLRS SHAR SRISIIPS RBIMPHBATIES and &) a
corb&EfkRitor as the sole active compounds. It is also an embodiment of
the present invention the use of b) an antagonist of M3 muscarinic

receptors of formula (1) and in particular an antagonist of M3 muscarinic
It ié@ém@bﬁw@ﬁhdﬂﬁér@r@wmmhyhaeaeﬁhmmenm@mrmnwo&y¢ﬂkst of

azoniabicyclo[2.2. d{oct in th form It havm an anio o W ich
S R
fornanhcu lagnd in particular an antagonzst of M3 muscarsmc receptors which is

/173 9H
o A R AT e e
in tenfipward mahé\am@)araﬁm@@% wi@arcmm%mwhaﬁ@oa@cemabie
angaﬁsf‘ésvg %}?1 ée&aﬁéiﬁvﬁfeﬁleé’éiﬁQ%Hﬁ%tﬂa‘#‘?sﬁ@%tfﬁﬁéﬁ&E?{fﬁw&tow

ease which responds to M3 antagonism in a human or animal E)atlent

Etk@rw%s?@mﬁﬂwibﬁé%‘R?I&é%@?d%r?lﬁ@t%ﬁw%rﬂﬁﬁw Grésent

:nHW@t%ﬁé%§?é%%fwﬁbgr&I§.Up comprising Theophyfline,
Drotavenne hydrochloride, Cilomilast, Roflumilast, Denbufylline,

Rolipram, Tetomilast, Enprofyliine, Arofylline, Cipamfylline, Tofimilast,
i lglmgﬂfﬁﬁéd?th@@dﬂﬁmbf(ﬁ?\)amsent mven’non the use of b) an antagonist of ~~

Yop st st el G e T G
mmmmﬁcsfyﬂeﬁmoanmtﬁﬁm@B@qscrwéx(%em@pe@ -8B (loxy )-1-
SRR P T e O e
phdimadoataicZhydannemial\F sl offe BB CCpelsvaa ity REIG) (U RRsteNGhe

(sﬁﬁyil'gﬁ %ﬂ VL W&QM@@MLérbeyaék e‘ita(%ﬁ%fas)gﬁgz 2.2]octane
oro-4-pyridin methoxyquinoline-5-carboxamide, -14
br@q@d@hm@ﬁbﬁﬁpwaﬁ%wm@[@ 8ny| Sy RRtiaRite sAmBRUNG for the

p@ﬂ&iﬁﬂgﬁhﬁ Ié ?f%xc?ment ﬁ‘oa SImuita:I'“neous cc&ncurr%nt separate or
0X0 en tetrahydropyrrolo[3,2,1-)k][1,4 zodia
sequentxgi usg in the treatme ¥ éj Xespsrgtory 53@354 wel'?zch reszp%?xgs 18%3

antagonism in & human or animal patient.

Examples of PDE4 inhibitors to be used in the combinations of the present
invention are selected from the group comprising Theophyliine, Drotaverine
hydrochioride, Cilomilast, Roflumitast, Denbufyliine, Rolipram, Tetomilast,
Enprofyliine, Arofylline, Cipamfyliine, Tofimilast, Filaminast, Piclamilast, {(R)-(+)-
4-12-(3-Cyclopentyloxy-4-methoxyphenyl)}-2-phenyiethyllpyridine, Mesopram, N-
(3,5-Dichioro-4-pyridinyl)-2-[1-(4-fluorobenizyl)- 5-hydroxy-1H-indoi-3-yl}-2-
oxcacetamide, CDC-801 {ex. Celgene), CC-1088 {ex. Celgene), Lirimilast,
ONO-8126 (ex. Ono), CC-10004 (ex. Ceigene), MN-001 (ex. Kyorin), KW-4480
(ex. Kyowa Hakko), Benafentrine dimaleate, Zardaverine, Tolafentrine, 3-{3-
(Cyclopentyloxy)-4-methoxybenzyl}-6-(ethylamino)-&-isopropyi-3H-purine
hydrochloride, N~(3,5-Dichioro-4-pyridinyl}-8-methoxyquinoline-5-carboxamide,
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yllpyridine-4-carboxamide, 3,5-Dichloro-4-[8-methoxy-2-
(trifluoromethyl)quinolin-5-ylcarboxamido]pyridine-1-oxide, NIK-616 (ex.

Nikken Chemicals), CDC-998 (ex. Celgene), Project PDE 4 (ex. Ceiltech),
EHT-0202 (ex. ExonHit Therapeutic

4'(%@)l?@&fs?ﬂ&'ﬁfém?y%ﬁ%ﬁ’lfﬂ@ﬂ{%ﬁiﬁa%ﬂ?ﬂl%@%@ﬁ)“O“e’ N-[9-Methyl-4-
ek Eharmaceuraie, Alzerag Praiontane. 4-16.7 Diethoxy-
er armaceuti  Atizor umafentrne, 4-[6,7-Diethoxy-2,3-

yﬂpﬁi@{ﬁ“ f "Qﬁ%@mﬁfpétﬁggﬁﬁkw?ﬂ&%%mﬁy%hyi)pyridin-2(1 H))-/one,
(trifRsbFomethyl)quinolin-5-yicarboxamido]pyridine-1-oxide, NIK-616 (ex. Nikken

6,7-Diet < 2.3zhis(hydr, e len-l-ylhoyrid] -
ChLﬁW@%ﬁéﬁg%ﬂ%ﬁ%@?@%@%ﬁﬁ 8Ny tovidin 2 wirfid3oz
(ex1 FotbyHE-Trietrapauicr)eBi§)-53-(Cyclopentyloxy)-4-methoxyphenyl}-3(S }-(3-

fimi . B-alpyr 2 [ )

e e omn o
GiWﬂsnﬁihgtm@g@pn@{ghﬁigqr@m\éumafentrme, 4-16,7-Diethoxy-2,2-
bisgﬁi.g%ﬁ%@fﬁ%v%%ﬂa%}{%és}@ﬁn@ﬂ%@m}@ethyl pyridin-2(1H)-one, 2-[4-

15, 2o RIBHTINS B ERTC AERE A LR R
D e Lot mveniion oo Tooopbuine, Droeriie Mydroehios
TN I ARACE D GKATE. BOLane: Tear e R s
7~yﬁwﬁyﬂﬁmf-zﬁ‘égathf;}dtiﬁre—mtm‘ﬁmmtWimmm%?mmmsny%?:,4,6,?’_— o
- =4 - - - C O Y4 . -
R 5 R B ey Riou e iee,
hyﬁrmx@pumgfmaoétmiq@mg@m@am.pitﬁér@ghaﬁtﬂ;&mg (ex.
ap%l%%?gfg riftplash OHLEIE 80X Peh 4653 P9 antew S elasne),

(ex. Kyorin) and the compounds exemplified in POT patent
applications number WO 03/097613, WO, 2004/058729 and WO 2005/.

prefdlaemspreiekastksld BAdaihiYeunseh e RIGS et iMRBeyIRe,
Theophylline, Drotavering hydrochl ri?e, (%ilomilast, I%oﬁlumigs}
d [& i u olpram,

DS R IpRsS, FBIRRIs ast, Denbutylling,
TébotRikdDicnorefdpg dirpiiind] CbBudribenZybRniayteigriinast,

P AT e B eny HES TR FUBLF W BB 761, WO,
pIRA0AMDAERBIdind,\MEsROEEh, ThedrhdstateferreyPDIEY idhibiérs are
fluorobenzyl)-5-hydroxy-1H-indol-3-vi}-2-oxoacetamide, CDC-801 (ex.
Celgene), CC-1088 (ex. Ceigene), Lirimilast, ONO-6126 (ex. Ono), CC-10004
{ex. Ceigene), MN-001 (ex. Kyorin) and the compounds exempilified in PCT
patent applications number WO 03/087613, WO, 2004/058728 and WO 2005/.

Stilt more preferred PDE4 inhibitors under the present invention are :
Theophvliine, Drotaverine hydrochloride, Cllomilast, Roflumilast, Denbufvliine,
Rolipram, Tetomilast, N-(3,5-Dichioro-4-pyridinyl}-2-{1-(4-fiuorobenzyl)-5-
hydroxy-1H-indol-3-yl}-2-oxoacetamide, Enprofyliine, Arofyliine 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, Roflumitast, Denbufylline, Tetomilast and the compounds
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Cilomilast, Roflumilast, Denbufylline, Tetomilast and the'compounds -15 -
exemplified in PCT patent applications number WO 03/097613, WO,
2004/058729 and WO 2005/, in special Cilomilast, Roflumilast,

Denbugl_lineg and Tetomilast most preferably Roflumilast and Cilomilast.

exgpRlifieddB ticdInaieBL BRAYRAEANS SIFRDST BB &ioh 6P compounds
2004/0B8 T SRA VIZERUOB! afedpreparcidaiitng, IReskiparh &ty Denveflional

LW h d tai boxyli id
and B SRS Aoy R STaa By 1eiing the compound
with an appropriate base to provide the corresponding base addition salt.
E I h lkali | h xides includi '
P L e s I e S gy
thehyriroxidiénventhraseaprensradifoxite rmast caldibmasyiexigssamaimsetal
AR S0 R SonBRIARSD FIBBAIAIRLALROGIITE BARGINCs AMabie

various organic bases such as piperidine, die lamine, and
sal(thessay RN PRI TEg PintsaabesdietrenamauikLivit A appieriate base

1o PRIVRRNEBLCATBRAYAEM O HES: RIGHEBH BYRNEQANTIS £ BF laiR 1 BRI
compounds§ acid addition salts may be formed by treating said

alkgirmsiahriidssdneseingieaiRe Sl iR igaPRE M YRR, and

iit%ﬁ%ﬂfxé@&?ﬁ@lméﬁlﬂﬁhé@&hbé??ﬁ”hwwguEtydfﬁbmrmfg%ydroxide
rolodige, other mineral ac n elr corresponding saitts such as

ang R A AT EHE A e e mA AT Bt

soa'a.zmtpmpmd@ea@;d@aéoesdﬂwa@ba%tmﬂeaegmm,and other -

daé%F%a”'faen%%léjsa%@%ﬂ%}{;ﬁgd@?%ﬂ%ﬁ‘%gg'iﬁgycﬁg‘a&?ar%f@t@‘aﬁuiﬂﬂ(ﬂ%esants

malea , succinate, citra enzoate, e, ascorbate, etc.

of ez ordgimgiye thephaniade ofi tad pressyptaierdicid. addition salts of the
component compounds of the present invention include, but are not
limited to: acetate, adipate, alginate, arginate, aspartate, benzoate,

Faseiersie samprientisesyrad)dpitniaedwiienmeasomides Ripeddy

tre P RAIRS nBNRAS I Rlen saRvlaEp, elliidaprhintbrnaaate,
;né:}ggé?é acids, e.g., hydrohalides such as hydrochioride, hydrobromide,
hydroiodide; other mineral acids and their corresponding salts such as sulfate,
nitrate, phosphate, etc.; and alkyi- and monoarylsulfonates such as
ethanesulfonate, toluenesulfonate, and benzenesulfonate; and other organic
acids and their corresponding salts such as acetate, tartrate, malieate,

succinate, citrate, benzoate, salicylate, ascorbate, efc,

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
(besyiate), bisulfate, bisulfite, bromide, butyrate, camphorate,
camphorsulfonaie, caprylate, chloride, chlorobenzoate, cilrate,
cyclopentanepropionats, digluconate, dihydrogenphosphate, dinitrobenzoate,
dodecyltsulfate, ethanesulfonate, fumarate, galacterate {from mucic acid},
galacturonate, glucoheptanoate, gluconate, glutamate, glycerophosphate,

hemisuccinate, hemisulfate, heptanoate, hexanoate, hippurate, hydrochloride,
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cyclopentanepropionate, digluconate, dihnydrogenphosphate,

dinitrobenzoate, dodecylsulfate, ethanesulfonate, fumarate, galacterate

(from mucic acid), galacturonate, glucoheptanoate, gluconate, glutamate,
hyﬁlycerophos)f?)gate_, hemisuccinate, hemisulfate, heptanoate, hexanoate,

[OBIR Rl YRS IREItRe 2 D TR UROBRBRTUEO R JRAIRER, Issthionate, iso-

budyhsteroyetbanesviionate, ivdide: iseiioratedenabtyratejdattate,
ctobio

R b e
2-Rapatilzalendfoiftratdcoicatie atd zityaikalaa) aleatde pnpaimoateiinate,
inat If te. 3- ; ¢
P e KR R oRORERAR an

phphalateacologically acceptable acid addition salts of the PDE4 inhibitors

are the pharmaceutically acceptable salts which are selected from among

the salts oﬁ;g%/drochloric acid, hydrobromic acid, sulfuric acid, ph%g)horic
PatiekipbtRasfesiaforic Bnle ekt crlpalori kB RIBEIACERATET:

s M GHEatid, ifiaticaed dhdydemnadnaphihdenssabierdie asidhaire

maleic acid. If desired, mixtures of the abovementioned acids may aﬁf?&%
I

seleCiRA HA8 FEORR i St b e BBIRHG AR P RPIREHaRI At
acﬁ@!lmm';t:iﬁmoaﬁﬁh f G[di]fmﬁeﬁbﬁjﬂmom,tbedﬂDEéidi,rthaimifsanﬁyfhﬁ:cinic
resent in the form of their racemates, enantiomers or, mixtures thereof.
St Sk R S et o S et T i
addf osmgleetuiddkhesimed) thietareéenfithbrbhrematdgraptipddchigyl also

R JRsES e ANEIR erihodiment gl resent invention s a

combination‘of an antagonist of muscarinic receptors of formula (1)
and in particular an antagonist of M3 muscarinic receptors which is

lrﬁ@ﬁggﬁﬁ%w&igr%yosmons according o the invention, the PDE4

xanthene-9-carbonyloxy -1-azoniabicgc|o .2.2]octane, in the form of a

inkibitoTaVRRY &¢ ARSI Ve s pHagh seeamainy fe@MHaB8anbn of a

nReneOhHelyvatestagid dadpaieNaEnantiomers from the racemates may be
(3R)-1-phenethyl-3-(9H-xanthene-9-carbonyloxy)- )
carried out using methods known in the art (e.g., b¥ chromatography on chiral

phases, efc.).

A preferred embodiment of the present invention is a combination of an
antagonist of M3 muscarinic receptors of formuia (1) and in particular an
antagonist of M3 muscarinic receptors which is (3R)-1-phenethyl-3-(9H-
xanthene-9-carbonyloxy)-1-azoniabicycio[2.2.2]octane, in the form of a sait
having an anion X, which is a pharmaceutically acceptable anion of a mono or
polyvalent acid (in particufar (3R)}-1-phenethyl-3-(9H-xanthene-8-carbonyioxy)-
1-azoniabicyclo[2.2.2)octane bromide) with a PDE4 inhibitor selected from
cilomilast, roflumitast, denbufylline, and tetomilast. Even more preferred is the
combination (3R }1-phenethyl-3-(8H-xanthene-9-carbonyloxy)-1-
azoniabicyclof2.2.2]Joctane, in the form of a salt having an anion X, which is a
pharmaceutically acceptable anion of a mono or polyvalent acid (in particular
(3R)}-1-phenethyi-3-(9H-xanthene-9-carbonyloxy-1-azoniabicyclof2.2.2Joctane
bromide) with cilomilast and the combination of (3R)-1-phenethyl-3-(9H-
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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

xanshenshanratimuionty hezepiableyaiihZotla et Br HeNRaTAt asaiin

haﬂ?‘n'&"é\’ll%l&ﬁe@ LirRanehRkaHRaceutically acceptable anion of a mono or
H-Xanthene-9-carbonyloxy)-1- azoniabicyclo[2.2.2]octane bromide) Wlth
pomwﬁ.trémamm@merré&nﬁdm@tﬁy Hdﬁéiﬁgﬁfé*@w -paroonyloxy)-

1-288HRensdotarbomiang-droFnmiaipycetRiditdectane, in the form of a
salt having an anion X, which is a pharmaceutically acceptable anion of a
mono or polyvalent acid (in particular

A &Rk&Wﬁ@W@%MWﬁ@@H@@@J@B&W}%ﬂm is @ combination of
o SRR O RUR 1 T B CRTIE T SR e a4

LA 6
andajagohist Mﬁl\nﬁmmsmmceptm‘ptmsm fo(BRjal (hreneinvbar{Ritar an

xa%ﬂita 8@5 M@}Eﬁm !SHSB O@Bé%ﬁ? R0 R Bt

xan ene -azoni blcycl octane, in the form of a

hasiig aawngaa%am@ﬁwwmbﬁr@aq@n@ﬂﬂ!acaaq@ai@béﬁ:@@mm%aa%wfa

DRV PRIy YRR AR (Brpartigafatiy-3-(OH- xanthene o-carbonyloxy)-
P e R)-1- pheneth I-3-(9H-xanthene-9- carb)([)n i

e oI P BT eT A LRI Hele B R from

cisiamiasbAgfmilageriarpuhdineareiaierilast. Another embodiment of
the present invention is a combination of an M3 antagonist selected from

the group consisting of 3(R)-(2-hydroxy-2,2-dithien-2-
Abaestembdd@aiteriongnrengitlrazeniabicyslofrdifkitand andvitde,
3R)-1-

R R e L et e

yiboembq,e h@ﬁﬁ@ﬁ{@@y@-@ﬂopaﬁﬂyﬁb@i@@@%b@%@@d@&%11
=1- 1ahi o wi BRE4

pln %’f%?’% (%%ngc%?% ast ro #/Lfnug'@% %%/%%e g]ﬁé&tggillast

brmudm|ragx@o(aﬁé%:ﬁﬁ%‘éhﬁr@mi@ﬂmyh%énﬁﬁﬁxwéwﬁyamﬁww --(2-

9%%%25%;%{?@@%!%@&6%9%&@%@&Dv@rﬂ{jdrP@‘EHQHlﬁbztor

selected from cﬁom:iast roftumilast, denbufyliine and tetomnilast.

According to one embodiment of the invention the antagonist of M3 muscarinic
receptors is a compound of formula (1) and in particutar {3R}-1-phenethyl-3-(9H-
xanthene-8-carbonyioxy)-1-azoniabicyclo2.2.2]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-phenethy3-(9H-xanthene-8-carbonyloxy)-
1-azoniabicycio[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 (3R)-1-
phenethyl-3-(9H-xanthene-9-carbonyloxy}-1-azoniabicycio[2.2.2]octane, in the
form of a salt having an anion X, which is a pharmaceutically acceptable anion

of a mono or polyvalent acid (in particular (3R)-1-phenethyl-3-(9H-xanthene-5-
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xanthene-9-carbonyloxy)-1-azoniabicyclo[2.2.2]octane, in the form of a
salt having an anion X, which is a pharmaceutically acceptable anion of a
mono or polyvalent acid (in particular

(3R)-1-phenethyl-3-(9H-xanthene-9-carbonyloxy)- R
car e D D AL SRTABE Pt e B R4 pibior i
cilor@figgailast. 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
Thacthehndicashriprkyentironrabisiinop! e CqomERe JRERE P& of a salt
| ani : eof
A B e a0
restliGatamboingiceys, sS4 AR Bl pCBIs FSFteRs BreidfR) BHaARR sits:
e ORI 154 GHAMHARL iFRR FIDBINAUIPIG RGNS Ky /MR GanRIeRANOr
comprise one or more additional aCtive substances which are known to
NKderesepipirtfieapsisinent of respiratory disorders, such as (32-agonists,
corticosteroids or glucocorticoids, leukotriene D4 inhibitors, inhibitors of
egfr-kinase, p38 kinase inhibitors and/or NKI -receptor anta%onists. The

Thererefead 2RSS 16 Be 1aed in e SRR ARG ERRE R Se:
arfinEneterehsmbemtokiriicrbrexateratboashilielehmienbuterol,

dopexamine, fenoterol, formoterol, hexoprenaline, ibyterol, .isoetharine,

doRSHHENRNG NRXRS IO AR BT Hu RHIRES iR B Bt Rerol,
isdﬁmiﬁﬁ)lé#iélll’ﬁwbnﬁ]fﬁeiiWé?bﬁﬁfﬁtbl,pﬁmml l,er,epecbwmtammt' ine,

: rim teo, S uta Ol, Salmertamaol, salmetero Si

T AR C T e el S e e, iberol,
sa(bGt6rhoD 2anESiKab ZB00R cBS KibeRdde, SSENEBYSeRITGIGHI-81,

RN

R)-Hydroxy-2-(4- C péﬁ@py viaeyae]- yd
%‘@9}9\/ V\ﬂ?@%%e&ﬁﬁy ace?g?/hide ﬁ)%%%d%%%qfnéﬁgﬁq%@
GekrhrRdrl, OBB-1588aRIHLU-81, (-)-2-[7(S)-2(R)-Hydroxy-2-(4-

hﬁﬁi?f@ﬂ@é@%ﬁ@f&ﬁ@ﬁ@jﬂ@@f@@FQW@FML&BMMM-N,N-.

d imﬁﬁégg}@mm%%%dé@%%@ S e ORERY ISRyl
(5,6-diethylindan-2-ylamino)-1-hydroxyethyl}-8-hydroxy-1 Hequinolin-2-one, 4-
hydroxy-7-[2-{{2-{{3-(2-phenylethoxyjpropyllsulfonyl} athyllaminolethyll-2(3H}-
benzothiazolone, 1-(2-flucro-4-hydroxyphenyl)-2-{4-(1-benzimidazolyl}-Z-
methyi-2-butylaminojethanoi, 1-[3-(4-methoxybenzylamino}-4-hydroxyphenyl}-2-
[4-(1-benzimidazolyl)-2-methyl-2-butylaminojethanol, 1 ~-[2H-5-hydroxy-3-0xo-
4H-1 4-benzoxazin-8-yi]-2-[3-(4-N,N -dimethylaminophenyl}-2-methyi-2-
propylaminolethanol, 1-[2H-5-hydroxy-3-oxo-4H-1 4-benzoxazin-8-yl}-2-[3-(4-
methoxyphenyl}-2-methyl-2-propylaminojethanol, 1-[2H-5-hydroxy-3-oxo-4Hi-

1 ,4-§3enzoxazin~8-y!}~2»[3—(4~nubutyioxypheny!)—2~methy5m2—propytamino]ethano%,
1-[2H-5-hydroxy-3-oxo-4H-1,4-benzoxazin-8-yl}-2-{4-[3-(4-methoxyphe nyl)-

1,2 d-triazol-3-yl}-2-methyl-2-butylamino}ethano!, 5-hydroxy-8-(1-hydroxy-2-
isopropylaminobuty!}-2H-1,4-benzoxazin-3-(4H}-one, 1 -(4-amino-3-chloro-5-
trifiuoromethylphenyi)-2-tert-butylamino)etnanol and 1-(4-sthoxycarbonylamino-

3-cyano-5-fluorophenyl)-2-(tert-butylamino)ethanol optionally in the form of their
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benzothiazolone, 1-(2-fluoro-4-hydroxyphenyl)-2-[4-(1-benzimidazolyl)-2-
methyl-2-butylamino]ethanol,

1-[3-(4-methoxybenzy!amino)-4-hydroxyphenyl]-2-
[4-(1-benzimidazolyl tylamino]ethangol
racanﬁﬁ% W&rsﬁﬁ@'%% ?wﬁ%# SRS S PYIRE (peref, and
optishaIBtysampinemheryekatgtoytdaiinipylaiiadiéinarselts.
1-[2H-5-hydroxy-3-0x0-4H-1,4-benzoxazin-8-yl]-2-[3-(4-

methoxyphenyl)-2-methyl-2-propylamino)ethanol,
Exdr{pidsmhyditakie Sarticosferoids and glucocorticoids that can be combined

with 16L’>b sngé)g)@‘ﬁ@s Sl B E LA KB R R BN N REN iR RO,

demmmtaswtﬁowf@% deflazagesh lapirdR)n- AeaEPINEFIBhenyI)

bect&rgeﬁwgm @lﬁﬁ@ﬁdﬂﬁ@%@d%ﬁ%ﬁ@}mhotone acetonide,
hydroxy

ﬂuw@wg«gﬁ%w%tw'm%@@n%ﬁé&’m!%“&ﬁ)’?}ﬁée methylprednisolone
acep tha’t@I@@;@aﬁ{@m&énér@mm@mﬁimﬂ%wmmmmmme

and 1-(4- etho carbon

s aRRe RS S BTE B R TR Be ety prepiaisglone
surbiapiitsl Sniseetnstes: fneiaienaniexotrse nerdiisslorsofaees vate,

cscgg%sur Sstgﬁeé?céyﬁgdgg fionall ﬂttfhﬁ"é r{} rg?&&&gé?@”%@e?ﬂé@é@e acid

am suitable co teroids and glucocorticoids

pr&b&tﬂﬁe li!aimasﬂiméetabmmm belagsthsscarbr D s e e Ee
Olméé é %1“[% ﬁgméﬁ{%&néj%mﬁtg%gﬁﬁaﬂ%aﬂ%ﬁnoicme

Saza predone acetate, budesonide, beclomethasone

bemnemeaat@ HdRemisRrRamaReRBresR RN R dRIRIsRat:
h)@?@égﬂ'i%ng UoCinoRideCRReRHQIARS:BAATS. SRIBMPIrEnISienee sodium

aceponate, dexamethasone palmitoate, tipredane, hydrocortisone
phesepsimand sredRreniraRe PIBHiEEsone dipropionate, halometasone,

methylprednisolone suleptanate, mometasone furoate, rimexolone,

SRR ANt BIOTIS HgAn Ao o g i fcasone
azh@@&fﬁ%th@mémﬁwmm;imsmmmamﬂnmmhdﬁa,x@i@@tn rs@wb: kast,

th
St i vl R SR T

irdiyédesteditione amtﬁi@khyﬁmd@tﬂso%@%dﬁén‘i\%@}&bmr@p@/d%1so|one
pro%%é@er%&%%ﬁ&ﬁ%ﬁ%%ﬁ&ﬁﬁ SENGPEARHI I, [[5-[3-(4-Acety-3
hydroxy-2-propyiphenoxy)propyilthio}-1,3 4-thiadiazol-2-yilthiojacetic acid, &-[(4-
Acetyl-3-hydroxy-2-n-propyiphenoxy)methyi}-3-(1 H-tetrazol-5-vi}-4H-pyrido{1,2-
ajpyrimidin-4-one, 5-[3-[2-(7-Chioroguinofin-2-yl)vinyljphenyl]-8-(N,N-
dimethylcarbamoy!}-4,8-dithiaoctanoic acid sodium salt; 3-[1-[3-12-(7~
Chiorogquinolin-2-ylyvinyljphenyl}-1-[3-(dimethylamino}-3-
oxopropyisulfanylimethylsuffanyljpropienic acid sodium sal, 6-(2-
Cyclohexylethyi}-{1 !3,4}thiadiazolc[3,2-a}»1 2,3-triazolof4,5-dlpyrimidin-9(1H)-
ohe, 4-[B-Acetyl-3-[3-(4-acetyl-3-hydroxy-2-pro pylphenyithio ypropoxyl-2-
propyiphenoxylbutyric acid, {R)}-3-Methoxy-4-[1 -methyl-5-[N-(2-methy!-4,4 4~
triﬁuorobuty!)carbamoyl]indoi-3~yimethyi]an(Z—mathyiphenytsulfonyl)benzamide,
(R)-3-[2-Methoxy-4-[N-(2-methyiphenylsulfonyl ycarbamoyljbenzyll-1-methyk-N-
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Examples of suitable LTD4 antagonists that can be combined with M3
antagonists and PDE4 inhibitors are tomelukast, Ibudilast, pobilukast,
pranlukast hydrate zafirlukast, ritolukast, verlukast, sulukast, cinalukast,

T e

Cdfﬁab[@:ﬁﬁleﬁyiﬂtyd)g -(4-phenoxybutoxy)phenyl}-5(Z)-heptenoic acid and the

BT boesbyrisses

H-tetrazol- 5 -yl)-4H-pyrido[1,2- a]pyrimidin-4-one,

Exgx [% (5% "a't%?@‘l‘sk'ﬂ%%?s ﬂ?‘éﬁ%ﬂﬁhﬁ@%' BN be combined w;th 3

ylcar amoyl)-4,6-dithiaoCtanoic acid sodium salt; 3- 1-[b- -(7-

af@ﬂ@ﬂﬁlmaﬂrP@%\MWWfér@nq;pqgﬂwmtﬁ?tgm@g efitini reptfermln

erf R IRMRIHIRsAEN eEMAs B I HDEPIONIG AE  daspming St f(3=(3-

Cyclohexylethyl)-[1,3,4 thladlazolo 3,2-a)-1,2,3-triazolo[4,5- idin-9
Crplgrqy Lg{l[@pﬁ/@)&y@mlr!o -3-Cyano- kethchyqumoim 6—yl5 éj lﬁg{hmiammo(}

2(ERo(A=rephyts-hydroxy-2-propylphenylthio)propoxy]-2-
propylphenoxy)butyric acid,

(R)-3-Methoxy-4-[1-methyl-5-[N-(2-methyl-4,4,4- trifluorobutyl )ca rbamoyl)
Ei@dqiriésyd)frmtmﬂ)el‘ftr&ambgliphibﬁmﬁgﬁmwz)bmzamhiﬂed with M3

%%32 N;ﬂe]%]% 43n eth %@%@{#ﬁg 19hie edisylate, doramapimod,

enzyl-

52 &@mﬁlumph@m%twmétﬂl)‘lndmalﬁnwmmw@wpmmc@ 4- -
b]ﬁfﬁB%%%PE%”ﬂoﬂ\J 'H[a%%'cpli‘\e WBH%@W&W&%WB&@&:I@Q@@%@&%M

e compounds claimed |n atentg&a ication number

inFRST/RPaBiace S etk T B AREGTE-hABOSdPEFIRRHASE that can
CP@&Q{B@Q@@W{@W ag}}ggpm;] {8 BRckBPE4 inhibitors are palifermin,

cetuximab, gefltlnlb replfermln erlotinib hydrochloride, canertinib
dihydrochloride, lapatinib, and N-[4-(3-

%&%@éﬁh@ﬁﬁ!@%m&@p&swmﬁrﬁmman be combined with M3
R YD e S s e
VWBMMMMeIMﬂZMMLWB;tHDMN}@MHMpheny! Ypropionyli-
) ]%Jgh%az?rr: Iorgﬁg’e g)%@%%r%%%f P ert uty@)«@% am%gr S}{gqc}){%ﬁﬁ
atdesegbotiserine C-1.7-0-3.1 iactone 1-Methyiindol- S-yicarbonyi [4(R}-
hydroxy}-L-proiyl-[3-(2-naphthyl)}-L-alanine N-benzyl-N-methylamide, {4}
(28,38)-3-]2-Methoxy-5-(trifluoromethoxy)benzylamino}-2-phenylpiperidine,
(2R ,4S)-N-1-[3 5-Bis(trifluoromethyl)benzoyi]-2-(4-chlorobenzyli)piperidin-4-
yllquinoline-4-carboxamide, 3-2(R)-[1{R)-[3,5-
Bis(triﬂuoromethy!)phenyi]ethoxy}~3{8)-(4»ﬂuorophenyi)morpholin@-ylmethyi"}su
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)phenyllethoxyl-3(S)-(4-flucrophenyl)-
4-morpholinyimethyl}-2,5-dihydro-5-oxo-1H-1,2,4-triazoi-1-yljphosphonic acid 1-
deoxy—1 -(methylamino)}-D-glucitol (1:2) salt, 1'-[2-[2(R)~(3,4-Dichlorophenyi)-4-
(3 ,4,5-trimethoxybenzoyhymorpholin-2-yljsthyljspiro{benzo[cithiophen-1{3H)-4'-
piperidine] 2{S)-oxide hydrochioride and the compound CS-003 described in
Eur Respir J 2003, 22(Suppl. 45): Abst P2664.
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in Clin Pharmacol Ther 2004, 75(2): Abst PI-7 and VX-702 described in
Circulation 2003, 108(17, Suppl. 4): Abst 882. Examples of suitable
NKI-receptor antagonists that can be combined with M3 antagonists and
PDEA4 inhibitors are nolpitantium besilate, dapitant, lanepitant, vofopitant
hydrochloride, aprepitant, eziopitant, N-[3-(2-Pentylphenyl)propionyl]-
THERRAYINNHEIR B tRe3 e, eRtishraixyosy i sedcy- Bhe heaytas anyl-atly-theorder

reonyl- aspara in%—serin,e C-1.7-0-3,1 lactone

wrﬂgm&ﬁyﬁﬁamjg S aq%&qgﬁa@)py simultaneols, concomitant or sequential

ankygsarh bitusyhBdarnaphibyhietsatadiih Biten oy lpNemstbyiastitase 4)

Tfﬁgfﬁ%ﬁéﬁ@%ﬂ%ﬁéﬂ%@% tﬁié%nggra%ggghr%&tgg DA ment of these

Gi¢BRIS) ¢ [elBz5-Bis st it etyireatizoys] o {asdhicroiieminy Bisiperidin-

m%?gf%r%%%%é?h%e%}%@ﬁ%ﬁ%@ﬁoﬁﬁ[%%;E%{ﬁﬁﬁo%?een% {rﬁg%ﬁblinA-ylmeth
yl]-5- oxo-4,5-dihydro-1 H-1,2,4-triazole-l-phosphinic acid

PR el R-glueamin@lsSAErs are those respiratory diseases, wherein
[3-[2(R)-[1(R)-[3,5-bis(trifluoromethyl)phenyllethoxy]-3(S)-(4-flugrophenyl)-
tha ws6rph mﬁm{#@ﬂm,Q%HW%Wqﬁqfﬂetﬁéﬁwme%%fﬂe

exdfithl sleayalanettylaaig-braheeitd @mpeabma, or Chronic
OI'-[éb[Z(R)- 3.4-Dichloropheny

&Lty e‘dW%‘@h? Sr&ﬁﬁﬁaé-yl]ethyl]Spiro[benzo[c]thlop hen-

1(3H)-4'- piperidine] 2(S)-oxide hydrochloride and the compound CS-003

described in Eur Respir J 2003.. 22(Suppl. 45): t P2664, .- e
T AN BRETRPGH B R TR R s P N oS PRle
indisdider tvehRIDEY suisbiptivtadozay olivzatphidyasmtitamenupyunds may be
ncomi [al i inic:
o A A B i P
cemponiiers dendaibies sepvaimairulignrerutisordarsiiaghospesupiiase

2@ iR GamRIRRIRRSR DS iV 8Riiea D Hife Manufacture of a medicament

or the treatment of these disorders. Preferred examples of such disorders
are those respiratory diseases, wherein the use of bronchodilating agents

IoR¥Rastaskiobave aheseficial sifesh foovRIGMDIE: asthne, asdiRising an
chronic bronchitis, em'physema, or Ct% i
antagenist of M3 muscarinic receptors o

ronic . .
i%rmula {!) together with instructions
for simultaneous, concurrent, separate or seauential use in combination with a
PDE4 inhibitor for the treatment of a respiratory disease which responds to M3

antagonism.

in a preferred embodiment the present invention provides a kit of parts
comprising an antagonist of M3 muscarinic receptors which is (3R}-1-phenethyi-
3-(9H-xanthene-9-carbonyloxy)-1-azoniabicyclo[2.2.2]Joctane, in the form of a
salt having an anion X, which is a pharmaceutically acceptable anion of 2 mono
or polyvalent acid (in particular (3R}-1-phenethyl-3-(9H-xanthene-8-
carbonyloxy)-1-azoniabicyclof2.2.2]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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Obstructive Pulmonary Disease (COPD). The active compounds in the
combination, i.e. the M3 antagonist of the invention, the PDE4 inhibitors
and any other optional active compounds may be administered together
in the same pharmaceutical composition or in different compositions
intended for separate, simultaneous, concomitant or sequential

in %ﬂmﬁ&%@%ﬁ@&g%éhﬁtﬁ%@@@ﬁe ﬁ]j{f@ﬁ?ah IHSEdHE ANEaeRERAIHe ?ﬁ;ﬁhﬁ%an
present invention provides a kit of parts comprjsing an onist o
2rRGRDLR! 6 Vo BBEFE S FOTRRERIVS BT ith B o TRGiohGr fo e
sirpiliitd kanas UsoGONEHIte BEr3e Ry ateseySelisiniil isthintaartrhisratidrawith
a PDEA4 | .hibitorgﬁvr. LEe treatment RJ? regaggirator disease which
re?é’érﬁz)%s {5965 HNEGSARMTTHY gop stéhEF MBS iment the present
invention provides a kit of parts comprising an antagonist of M3
musgarinic recept ich.j -1- - o
SR S PRI o1 pagkans cqrmtisine
arobatagainisheihy 2masisnind wreptis aghammaeditisathimpagdiiieaiion

ar%%ﬂi@é‘@é r%%ﬁ@:ug%?ﬁgﬁg%?%?%%% is (3R)-1-phenethyl-3-(9H

Xareeey fo%aTRRYEKIAbicsEmia Boyetdredipstant) idhetRsruaa salt
haARREUSHANOFOK SipRiiRREP YRaAABEHIRMIP eRaENIR DI SRt Bl MeRidor
combination with a PDE4 inhibjtor for the treatment of a respirator
PQIRELRE RN PRI N SRS R 2T B SrruBRIHaRe
1 I pIeseptioeninocpiayidesmdesclape PORRrIsHgian fantiagonist of M3
.muscarinic receptors qf formul%\ ().and a PJEDI§4 inhib%)r{or & nt of
S‘Q?Hﬁﬂ{b‘%?é‘éu&%&r‘f&ﬁ?ﬁérﬁ?%%f AFate BrSEGUENEPUSE IR the treatme

reatment of a

ragsEtatoryiskssasehidiick spepds ts M2 MBtaptegonism. In another
embodiment the present invention consists of a package comprising an
antagonist of M3 muscarinic receptors of formula (1) and in particular an

Iraa argbeitted e MBadinsesirv e tusiolie wiie 1t S RPMpMaRs Y32 (9H-

cé@{%ﬁﬂ%ﬂ8&93‘%@@&%4%’{@@%{%(?!?%- WA RGPS 8RR NS IRER Aiice,
S

wherein they can be formuiated in the same or in different pharmaceutical

compositions.

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 singie
pharmaceutical composition.

in another aspect the invention provides a process for the production of a
pharmaceutical composition as herein dsfined characterised in that an
antagonist of M3 muscarinic recepiors, a PDE4 inhibitor and optionally other

addifives and/or carriers are mixed and processed by methods known per se.
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having an anion X, which is a pharmaceutically acceptable anion of a
mono or polyvalent acid (in particular

(3R)-1-phenethyl-3-(9H-xanthene-9-carbonyloxy)-
1-azoniabicyclo[2.2.2]octane bromide) and a PDE4 inhibitor for the
Theiastiareoun\weRiiibe: CoRRIraHOBr sedheval Freae IR #difnent of a
o ot B Dt e cormen
invention the active,compounds jn the, combinati
aCEBINBFRARNTBY Y RREIERIR RN BB e Abloes) eV 0o! ©
be‘@f@@f@&_%@%@é@l tﬁgwmmfdmgmsbmd [ inzgifieeentpiitaoteacritisat
compositions. In the most preferred embodiment the M3. ist of
DrSFREHT R IVER FIRRAE) SPe Gty TESeaIos I G2 e Cleants?
cimhwmct@giﬁli@l xm)gap_ssi‘akga ansermm B rin)istaredesjionhakiienaneough a
._.common delivery device. in o ' i '
O L R A Ry et S e oot
a $aludion, @iifspargart 643 .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
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nasal spra I aerosols, ' hy: Injection (subcutaneous, intradermic,
thﬁ%ﬁﬁ?ﬁH%cﬁ%r?rilr‘?tr%a%sgﬁeoaufsaﬁ%%%#%y inhalation (as a dry powder, a
solution, a dispersion, etc). The pharmaceutical formulations may

FSRRYERIGIU MR PIFSE0IRGHILHASPOS8USe for oral administration may be

presented as discrete units such as capsules, cachets or tablets each

containing a predetermined amount of the active ingredient; as a powder or
granules; as a solution or a suspension in an aqueous liquid or a non-aqueous
liquid; or as an oil- in-water liquid emulsion or a water-in-oil liquid emulsion. The

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

A syrup formuiation 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 oif and olive ofl, 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, acaciz, starches, lactose and sucrose.
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form and may be prepared by any of the methods well known in the art of
pharmacy. All methods include the step of bringing the active ingredient(s)
into association with the carrier. In general the formulations are prepared

by uniformly and intimately bringing into association the active ingredient
A ighietiqiy beanasie by fABIYERFSHYINGWHTIBrSRiiMHIl M RBR OF MmOre

 acPESSSSARGrSRRPFIY CBmpresiid iatndhanissied fapariation.drapridaiions
of the present invention suitable for oral administration may be presented
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colouring agent. Where ieﬁe composition Is I the form of a tablet, any
thereifmaceutical 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,
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aEompripoE e inctivetauadoentpmiistened with an inert liquid diluent
and optionally dried and sieved. The tablets may optionally be coated or

scored and may be formulated
Dry powder compositions for fopical delivery to the lung by inhalation may, for

example, be presented in different primary packaging systems (such as
capsules and cartridges of for example gelatine or biisters of for exampie

taminated aluminium foil}, for use in an inhaler or insufflator.

Packaging of the formulation may be suitable for unit dose or muki-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: (2)
single dose, (b) multiple unit dose and (¢} multi dose devices.

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

Alternatively, the active ingredient (s) may be presenied without excipients.



S0 as to provide modified (i.e. slow or controlled) release of the active

. ingredient therein. Where the composition is in the form of a capsule, any
routine encapsulation is suitable, for example using the aforementioned
carriers in a hard gelatine capsule. Where the composition is in@%}e&jf rm
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e” Inspiratory air stream to pass through the capsule for powder

exmitsinmias be30 rapiRide the Welsertéin tHE Capsule through these

perforations by means of

Some capsule inhalers have a magazine from which individual capsules can be
yransferred to a receiving chamber, in which perforation and emptlying takes
place, as described in WO 92/03175. Other capsule inhalers have revolving
magazines with capsule chambers that can be brought in line with the air
conduit for dose discharge (e. g. WO81/02558 and GB 2242134). They
comprise the type of multiple unit dose inhalers together with biister inhaiers,

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 fo 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
disposabie with the incorporated dose system, including the technique used to
transport the strip and open the blister pockets.
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centrifugal force during inhalation. After inhalation, the emptied capsule
has to be removed from the inhaler again. Mostly, disassembling of the
inhaler is necessary for inserting and removing the capsule, which is an

tion that be, diffi . [ th
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forpawviaiivs . drbsiarposisibeetgistiveiydaigeooiiaine upndie Jase hRaghiBient

| prgixbpggetgéqﬁl!s% q&tw&%ﬂ%&h@gmﬂePrﬂg%msiﬁapge% havgdreen

previously to extreme’relative humidity, which causes
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tained by perforating the cover as well as the blister foil, or by peeling

g oHHHeBYEH fON QVPREH aaiand ¥R $9/048d8instead 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 dispgsable with
RERIAGTPISERSF (RRESUSR AREIGHMNE AR IR LMY P port
irha stie@rgsopen the blister pockets. -26 Multi-dose inhalers do not
contain pre-measured quantities of the powder formulation. They consist
of a relatively large container and a dose measuring principle that has to
The ppethdetbhydlztipatiesticlaainhtaine rapebsta e fiple pdusedithabarause

fiiﬁr? &ag?%ig %igis%ur%lgéguormgt Q:% ;:?'aLJ lcl)(r %fa%égg % mogﬁ))l}'unﬂﬁgﬁh e infiuence of the

force of gravity.

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

whereas the number of handiings 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 aiways part of the inhaler design. Because of the high
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displacement. Various dose measuring principles exist, including rotatable
membranes (e. g. EP0069715) or disks (e. g. GB 2041763; EP 0424790;
DE 4239402 and EP 0674533), rotatable cylinders (e. g. EP 0166294; GB

2165159 and WO 92/09322) and rotatable frustums (e. g. WO 92/00771),
nuedpeRRfiftpsesineauihien Vt%eé-e@ﬁ\é’&%iﬁ%sﬁ}a&oﬁg}ﬁ\qﬁé@&ﬁt‘ﬁ r).
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dose inhalers on the other hand, can contain a much higher number of
doses, whereas the number of handlings to prime a dose is gener%ggﬁ
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._Caonsequently, separate_disintegration r e A
AR o o o DO ST o s e (Rl
prioigllia27gasedesnbdasespileieivitispese etbvitss, powder adhesion onto
the inner walls of the air conduits and the de- agglomeration means must

be minimized and/or regular cleaning of these parts must be possible,
Sugtheinraisecsimgedesesingarior example, in PC Patent Application No. W0

91/14468 and International Patent Application No. WO 97/12687, reference
here being made to the contents thereof.

Spray compositions for topical delivery to the lung by inhaiation may for
sxample 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 propeliant. 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 'ﬂu.orocarbon or hydrogen-
containing chiorofluorocarbon or mixtures thereof, particularly
hydrofluoroalkanes, e. g. dichlorodifluoromethane, trichiorofluoromethane,
dichlorotatra-fluorosthane, especially 1,1, 1, 2-tetrafluorosethane, 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 propeliant. 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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doses in th'e'device. Some multi dose inhalers have disposable drug
containers that can be replaced after the prescribed number of doses has
been taken (e. g. WO 97/000703). For such semi-permanent multi dose

inhale th d bl i h g
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aerosols which operate via propellant gases or by means of so-called
atomisers, via which solutions of pharmacologically- active substances

Medﬁab&stsrﬁ)jmdnnd'ﬁtm@n prebsuratorttasuabigthehenh ghnjreljsarticles

palte. 5o HPQ %’{iiﬂﬁw&%t isers iSdhritheHss Anarpnelamm

gases'can |spense with. Such atomisers are described,
is Lfomxaﬁnﬁm |pr@@mma@rﬁmﬁpm@ﬁ@mNong\/@SE@@/aha%%dare

ge;%”ete%& éﬁ&g} §; atant Application No-WRL QL6834 seterencenhsre fging
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such as a metered dose inhaler, with the use of a suitable
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ingredient (s) and a suitable propellant such as a fluorocarbon or
hydrogen- containing chlorofluorocarbon or mixtures thereof, particularly
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dichlorotetra-fluorogthane 1+, 1,2,
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imptbee shitatilieigay oyraisotseusethpesgions)(the. DRRéckesrebolid be large
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op tlona y contain addition rmulation excipients We known in the art
arsaxm Risréptabtantaelg et i O BUARTS dhatyalieATRRRahbE

pariBesydsed {neauiationg will asnataby BRic?Bgreater than the inhaled

medicament within the present invention, When the excipient is lactose it will

typically be present as milled iactose, preferably crystaliine alpha lactose
monohydrate.

Pressurized aeroso! compositions will generally be filled into canisters fitted with
a valve, especially a metering valve. Canisters may optionally be coated with a
piastics material . 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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retained in a canister (eg an aluminium canister) closed with a valve (eg a
metering valve) and fitted into an actuator provided with a mouthpiece.
Medicaments for administration by inhalation desirably have a controlled

_ Pparticle size. The optimum efamd? ﬁjze for inhalation into tfbe b%)nchial .
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micronisation or supercritical fluid techniques. The desired fraction may
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monohydrate. Pressurized aergsol compasitions. will genera, filled
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nrefaysbiptionally. i€ cod@dt with a plastics material e. g. a fluorocarbon

polymer as described in W096132150. Canisters will be fitted into an
actuator adapted for buccal delivery. Typical compositions for nasal

Thielieig) inaliodes tresifernhbatimedrrsifon Tnh RGN UMY fr B AfdRRIES
(RO RISUEkRd compaRians 1 tardaiionl d seleiipiRl Bspensietiiihe
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bresuiiseans Sir RS bitfipiloaniatHERIBR RN hlleaalAsE YRFB FERRATHRIATY
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administered by nasal pump.
The pharmaceutical combinations according to the invention may contain (a)
and (b) in the case of roflumilast, for example, in a ratio by weight (b):(a)

ranging from 1: 10 1o 300: 1, preferably from 1: 5 10 200 1, preferably 1: 3 to
150: 1, more preferably from 1: 2 1o 100! 1.

The pharmaceutical compositions according to the invention containing the
combinations of (2) and {(b) are normally administered so that (3R)-1-phenethy!-
3-(9H-xanthene-8-carbonyioxy)-1-azoniabicycio[2.2.2]octane bromide and
rofiumilast are present together in doses of 0,5 to 5000 ug, preferably from 1 to

2000 ug, more preferably from 5 to 1000 pg, better still from 10 to 800 ug 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-

azoniabicycio]2.2.2]octane bromide is used as (b) and rofiumnilast is used as (a),
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-29 Typical dermal and transdermal formulations comprise a conventional
agueous or non-aqueous vehicle, for example a cream, ointment, lotion
or paste or are in the form of a medicated plaster, patch or membrane.

The propartions in which (a) the PDE4 inhibitor and (b) the antagonist,Qf,
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scope of the present invention vary on the basis of the different molecular
weights of the various s%all forms. TQ&% harmaceutical %ombina\ygnr%% n
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y preferred according to the invention. The pharmaceutical
combinations according to the invention may contain (a) and (b) in the
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R PRt e S A S e e R SN
so0fuaiastaiedrespnt fogetBtdrRd0ses, \ab tacbe Geje ristefinty Zoom

1 to 2000.q, mo%re Egreferably from 5 to 1000 g, better still from 10 to 800
891%&%%8%8 2E-For example, without restricting the scope of the
invention thereto, combinations in which

Fg? Fé)(all:r%ri]g Pﬁ{{%‘{;@‘.—%%'7{1—';éﬁ%ﬂ%@eg&}g%rgf)ﬁu}’éqmyrﬁon thersio, combinations
in which (3R}-1-phenethyl-3-(9H-xanthene-8-carbonyioxy)-1-
azoniabicyclof2.2.2]octane bromide is used as (b) and cilomilast is used as (a},
the compositions according to the invention may contain for instance from & to
5000 pg of (3R}-1-phenethyl-3-(8H-xanthene-8-carbonyloxy}-1-

azoniabicyclo[2.2.2]octane bromide and from 15 to 300 ug of cilomilast.

The aforementioned examples of possibie 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 imes. Depending on the medical need patients may receive
also multiple inhatative 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 MD! efc) in the morming of each

treatment day. As the aforementioned dose examples are only to be understood
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azoniabicyclo[2.2.2)octane bromide is used as (b) and roflumilast is used
as (a), -30 the compositions according to the invention may contain for
instance from 20 to 1000 pg of
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anthene-9- arbon azo icyclo Zq_égctane b and
OrE"\%lﬁ ?8@83 &t t% gf%@tr%e %{;age@é %% o era yfrom
5to 5000pg, more preferably from 10 to 2000pg even more preferably

A0 R S LB 9RO IRl IOUR SO o

e mven inatl ns in W

50(351dam®qn@mmwmmmaeaemmmmmvem ion or a
azoniabicyclo[2. tane romid nd C|Iom|Ia 15
phﬁg?gfe'rﬁ')é%céﬁ 4“?\ BirSaldBrIRR ?@#1 ’i‘igven(?a Hay cor?ta? 8PLf o N
5 iRstanc® figrafste ROOM YIS according to the invention.
(3R)-1-phenethyl-3-(9H-xanthene-9-carbonyloxy)-1-
azoniabicyclo[2.2.2]octane bromide and from 15 to 300 pg of cilomilast.
Theheradarembation edtacawiphesi o femssiol éodaskis wpplibabép fotitheffect will,
of SITREASISAELABAIRINE INERIALAEIR BeARARISIA ASfElelg
CdoSes pne/r single pllcatlon owever, these examp esarenotb
unﬂaﬂérewmrﬁmzbihﬂlngrﬂ@e pogsibititgrof &Hﬁﬂﬁi@té’l@:ﬂ@tﬁé%’f@ﬁlbmatlons
according to the invention multiple times. Depending on the medical need
patients may receive also multiple inhalative a ﬁ%hcatlons As an example

ThsafeHrs inafedieeiseng beordpinigiiehiesding Biimess atiofticient to
oNHRMSE BueRLLBISRItIMeE(Brably, the active ingredients are administered

once or twice a day.

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 wo
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 fime. Preferably, at least two, and more preferably all actives woulid
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



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 -31 as dose examples per single application (i. e. per puff)
inRUple-pliga] inat deiRdhR iRy BRigRdRads
B o e et
or ooahpbBlttetisascpasikiblte teseiriberarmieatippofinasedfumaiiantay

enficiRRERAINGR0-1B8 SRLAMRTBRIOBAELRRIGHIhOINEFSlK a8REHvIER 8
day, or once everg}éi or 3 days. Preferably the’composition is in unit

lungodisgasesAr for BalmatmetinkestiPéule or metered aerosol dose, so
that the patient may administer a single dose. Each dosage unit contains
suitably from 20 g to 1000 g and preferably from 50 ug to 300 g of an M3
TrEHIHIN BRI o TR GEn R DR GFAPACE SRR e aptable sal
thereof and 1 g to 300 g, and preferably from 5 g to 100 g of a PDE4
inhibitor according to the invention. The amount of each active which is
E%Bl?e to achieve a therapeutic effect will, of course, vary with the
particular active, the route of administration, the subject under treatment,

C-tNE-Pa Ctrar arSoraeroraise SIS calea: C vV

@ 2 a O p |
|n%8%%?ents may be administered from 1 to 6 times a day, suff cﬁ\enﬂ?ggt N1

3(Bxibit fHeodedirpdidutwiy-yRrefdvab)yi epheeingoedierits are

az%%@%}'ﬂc% £ %tg%%%ﬁ”% djeay. It is contemplated that a_tll active agents; 54
Wwould be administered at the Same_time, or very close in time.

Rdlteniiatively, one or two actives could be taken in the morning and the 5
~o00

Labe tAken twice daily and the other (s) once daily, either at the isame time
as one of the twice-a-day dosing occurred, or separately. Preferably at
E%@ﬁéiw’ and more preferably all, of the actives would be taken together

the same time. Preferably, at least two, and more preferably all actives
would be administered as an admixture. The active substance

IngPRaRGRTIoNS according to the Tnvention are preferably ! Amount in pg
3(R){2-hydroxy-2, 2-dithien-2-ylacetoxy}-1-(3-phenoxypropyl}-1- |
azoniabicyclof2.2.2joctane bromide 100
Cilomilast 100
Lactose 2.500
Example 3

ingredient Amount irn pg
{3R}-1-phenethyl-3-(9H-xanthene-S-carbonyloxy-1-

azoniabicyclo[2.2.2}octane bromide 100
Roflumitast o
Lactose 2.500

Example 4



administered in the form of compositions for inhalation delivered with the

help of -32 inhalers, especially dry powder inhalers, however,

' inret

et erapy of obstructlve lung diseases or for the treatment'ﬁbmasﬂwmall 9

any other

form or parenteral or oraI appllcatlon is pOSS|bIe Here the appllcatlon of

(3Rmimﬂmmlmq9wmmmmmdm fermulation examples:

a Exa ﬁgr%entA ounI in pg 100

Z@(ﬁ% (% roXy- |en y?acetoxy) 1-(3-phenoxypropyl)41-
sznmablcyclo[z 2. 2]octane bromide 100 Roflumilast 5 Lacto<e 2.500 100

"ampuc ya |||g|cun:||l. Amotmntin 9]
Lafﬁ%? (2-hydroxy-2,2-dithien-2-ylacetoxy t-1-(3-phenoxypropyl)-1- 2.500
azoniabicyclo[2.2.2]octane bromide 100 Cilomilast 100 Lactose 2.500
E%mg 3 Ingredient Amount in 4g
1-phenethyl-3-(9H-xanthene-9-carbonyioxy)-1-
azoniabicyclo[2.2.2]octane bromide 100 Rofiumilast 5 Lactose 2.500
r mg@n%ip Z-33 gredient Amount in 59 Amount in ug
R)-1-phenethyl-3-(9H-xanthene-9-carbonyloxy)-1-

(3R)-3-{(28)-2-Cyclopentyl-2-hydroxy-2-thien-2-ylacetoxyl-1-{2~
phenoxyethyl}-1-azoniabicycio[2.2.2Joctane bromide 100
Roflumilast 5
Lactose 2.500
Example 7
Ingredient Amount in ug
{3R}-3-[(28)-2-Cyclopentyl-2-hydroxy-Z-thien-2-yiacetoxyl-1-(Z-
phenoxyethyl}-1-azoniabicycloi2.2.2]Joctane bromide 100
Cilomilast 100
Lactose 2.500

Pharmacological activity

Surprisingly, an unexpectedly beneficial therapeutic effect can be cbhserved 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.

-34.




azoniabicyclo[2.22)octane bromide 100 Cilomilast 100 Lactose 2.500
Example 5 Ingredient Amount in .tg

(3R)-3- [(28) -2-Cyclopentyl-2-hydroxy-2-thien-2-ylacetoxy]-1-(2-
phenox niabicycio[2.2.2]octane bromide 100 Roflumilast 5
CRSERR Bte BB hGlair KRG RARRRSS (rerapeutcaly
ad(raﬁﬁaae[(ﬁS)p?eﬁ@fnlegamtybiifhadewm&ﬁﬂﬁn:&ad@@jmyle]f@the

tre ne!no%gg %é“' azor&tablc eCSl(? 2 ‘?? F‘Sromlde 100 Cilomiiast 100
Pacfose maco glcal ac iy st gﬁr?gly, 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. -34 Consequently, the
combinations of the invention possess therapeutically advantageous
properties, which make them particularly suitable for the treatment of
respiratory diseases in all kind of patients. 35 CLAIMS



1. A combination which comprises (a) a PDE4 inhibitor and (b) 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 %%%%@aceutically acceptable anion of a
mono or polyvalent acid. 2. A combination according to claim 1 wherein
the antagonist of M3 muscarinic receptor (b) is

(BRXEnhenciivh Ihin-28Rheses 9a) a PDE4 inhibitor and (b) an

carbonyloxy)-1-azoniabicyclo[2.2.2]octane bromjide. 3. A combination
accBRIRAPRISERING BHoeRAla cReRadert WiPHE &vd-phgradivmns (8-
and@tf@ﬁé@g%%@fm%% maﬁ?ﬁw@atmmmﬁ@.trgm fuedutts
comprising (a) a iphibitor an an antagonjst of M uscarinic
oo AT R Qe o 2 HEATRB NG BRI BN of o
simutfane oupobpratentesttidseparate or sequential use in the treatment of
a patient suffering from or susceptible to a respiratory disease which
responds to M3 antagonism. 6. A kit of parts comprising (b) an antagonist
&f. MBS enusgashic racepdirg 46 otiefimédvinectiimite antatpyashef iith
instructi ' - r ngal use in
A e D i S
sufféarePRBIPN I SuEEpEbIeY ROk o SiiEsI§ BfeaH8E 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

16r tReCSIMRIRSHED RSO PeFiRIgL pate bR RERRA N oAk thgactive
treatmaatiRfas esPHiNIqD) disease: Whickiremy pRasialdaRAlagINBStEN,

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,
-36 geparateiossanrsintabiscHTEd imbinittomndt{bfaneaRiaBdnishiditdtfor

the treatment ot aespiieSivsass yhish epRonds e Aripaonism
preparation for simultaneous, concurrent, separate or sequential use in
the treatment of a patient suffering from or susceptible to a respirafory
disease which responds to M3 antagonism.

5. A kit of parts comprising (b} an antagonist of M3 muscarinic receptors as
defined in claim 1 or 2 together with instructions for simultaneous,
concurrent, separate or sequential use in combination with (a) 2 PDE4
inhibitor for the treatment of a patient suffering from or susceptible to a

respiratory disease which responds to M3 antagenism.

8. A package comprising (b} an antagonist of M3 muscarinic receptors as
defined in claim 1 or 2 and (a) & PDE4 inhibitor for the simulianeous,
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,

- 36 -



in a patient. 8. Use of (a) a PDE4 inhibitor for the preparation of a
medicament, for simultaneous, concurrent, separate or sequential use in
combination with (b) an antagonist of M3 muscarinic receptors as defined

" CLUBbBR & QLRS! AIRINNA'R (EPAPDUNIG BRRORAS

to M3 antagonism in a patient. 9. Use of (a) a PDE4 inhibitor and (b) an
ant4gR HSRBRRIS PhadesniRioRs ptaRe A IRiFRRPRNEREM MDADIABP RIRN
prepaeafianeph a medicament for simultaneous, concurrent, separate or
sequential use in the treatment of a respiratory disease which responds
to M3 antagonism in a patient. 10.A method of treating a patient suffering
fRonUee sisa¢ptPIEEO Ahisispitaiotydisepaeatitc e ditvadidaiciz nesiponds
to M3 an a%onism which m{athod co %rises sim Ilianseous% cpone rrgr&\t{%
sepél@éégﬁ FOSROURNTIANY BUPNTIISIERTY T0 Said patient an etectve.
amdbiheofdblegeniigdti studdd3nmourscaniicsrasafsinedsndeimed ior 2

e 8 306 0} & E0E4 B %iod 3O porbiiaerorgiga 0 clim

4, kit of parts according to claim 5; use acco ims 7 to 9 or
metRotbaobisdityadekent. 10 wherein the respiratory disease is asthma
or chronic obstructive pulmonary disease (COPD). 12. The combination,
product, kit of parts, package, use or method accordinﬂg to anyone of

Fairk$a 96 (81 RBRARREED 2AdrRbid PRIBERIR @ thMHEE B
compdisipgibeanivities. iHratanering hysosloidsariinilsst melaiasit

denbufylline, rolipram, tetomilast, enprofylline, arofylline, ciPamfyIIine,

tofimMASITHARTRAALS: SRIMGHITERE FRPGESE 5 gaauential Use In tne treatment ©

cyclepenadpirniérmaitensphaint) raspheny eshyidonidigenisresor aatidi:.

(3,5-dichloro-4-pyridinyl)-2-[1-(4-fluorobenzyl)-5-hydroxy-1 H-indol-3-yl]-2

-37 oxoacetamide, CDC-801 (ex. Celgene), CC-1088 (ex. Celgene),
10.A method of treating a patient suffering from or susceptibie to a

respiratory disease or condition which responds to M3 antagonism which
method comprises simultaneously, concurrently, separately or
sequentially administering to said patfient an effective amount of {b) an
antagonist of M3 muscarinic recepfors 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 &, use
according to claims 7 to 9 or method according to claim 10 wherein the
respiratory disease is asthma or chronic obstructive puimonary disease
(COPD).

12.The combination, product, kit of parts, package, use or method according
to anyone of claims 1 fo 11 wherein the PDE4 inhibitor is selected from
the group comprising theop.hytl ine, drotaverine hydrochloride, cilomiiast,
roflurnitast, denbufylline, rolipram, tetomilast, enprofyliine, arofyliine,
cipamfiviline, tofimitast, filaminast, pictamilast, (R)}-{(+}-4-[2-(3-
cyclopentyloxy-4-methoxyphenyl)-2-phenyiethyllpyridine, mesopram, N-
(3,5-dichioro-4-pyridinyl}-2-[1-(4-fluorobenzyl}-5-hydroxy-1H-indol-3-yi}-2-
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Lirimilast, ONO-6126 (ex. Ono), CC-10004 (ex. Celgene) and MN-001
(ex. Kyorin), optionally in the form of their racemates, their enantiomers,
their diastereomers and mixtures thereof, and optionally their

pharmacolo |ca ddltl The ombln tion,
prod%?aﬁﬁ g ocge‘:\ésg e of

clalms';ﬂntlrasitzammﬂzm@eR[IErZime@blt@@(imae(lecterfgem tlaecgmmmm
com rlswgg cil mlla t roéluml st denb lline and tet‘tomli‘ ast ?Ptl(%nall

the form %er‘ra?cema gs t grf%rr%r? rﬁgrg ?ﬁelr 8|as eer;(raoemae% an

mixttives dmcandrepimaﬂytumtipﬂranﬁanﬁcrgmbaﬂgaldoﬁl@mtlble acid
addi [%59(% d&éi&ggj% C@&% l@t ,@arts package, use or
accor (.;L w

met g to anyo |ms 1to erein the PDE4 inhibitor
is roflumilast. 15. The comblnatlon kit of parts, package, use or method

aceofdling I, RN BFGIRIBISK Ip E:gﬂé’ heseinsthe BOES RRBERrdScording

cilomilast. 16.The combination accordin clalms 1 to 3, product

accowm@/%z%@frﬁlamt‘iépp*a‘%twwot ?@éﬁ.mwb&wﬁe‘@d from

Oﬂ@“%’égf@m&whgfg ﬁﬁn’ﬁl&@'ﬂ i@ff‘%‘l"]@ggrﬂdﬁgﬁi@ﬂéﬂg'?ﬁﬁ @égﬁfﬁl%s’i
paC e further co I1Ses another active CO ounda selecte rom.
o e

(a) (SPURRSIB, 5 R SRS R u K S IPRIP IR SRets, (d)

inhibitierst@begferkinasenie): pd3idnest infilitstisrang (AeMK1 receptor
agom%ts for smulta equs, s %aa;%gré uent| use. 17.The

com natlo%c?or ykl g}kp arts’orpac agggcsgotrdlng to claim 16

wherein the active compound (c) is selected from the group consisting of
(BMJ%QQBH\B%M,(}?;}rSQE%?,CiQ%%rBéq?s,';?gckage, use or method according

to anyone of claims 1 to 13 wherein the PDE4 inhibitor is rofiumilast.

15.The combination, kit of parts, package, use or method according to
anyone of claims 1 10 13 wherein the PDE4 inhibitor is cilomilast.

16. The combination according to claims 1 to 3, product according to claim 4,
kit of parts according fo claim 5 or package according fo claim 6 wherein
such combination, product, kit of parts or package further comprises (c)
another active compound selecied from: (a) p2-agonists, (b}
cortiocosteroids, (¢) leukotriene D4 antagonists, {d) inhibitors of egfr-
kinase, (e) p38 kinase inhibitors and (f} NK1 receptor agonists for

simultaneous, separate or seqguential 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) B2-agonists and (b) cortiocosteroids.
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