CQMBINATIONS' COMPRISING ANTIMUSCARINIC AGENTS AND PDE4 INHIBITORS This

application claims priority from Spanish patent application number P200401312 filed 31 May 2004,
which is incorporated by reference. The present invention relates to new combinations of certain
antimuscarinic agents with PDE4 inhibitors and their use in the treatment of respiratory disorders.

BACKGROUND OF THE INVENTION PDE%&?&@ rgﬁ SCalinjG igarticular
antagonists 6 QMBRIACEIGNS SCOMBR! NS %" 7 &%éﬁ#@tﬁe rea;i[rgnfg%f$ of respiratory
disorders such as, asthma or Chronic Obstryqtyie Prdreary Diseases (CORD). 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.

Itis known that RO ClasRes QHK YR ARPRSHY SHh iR 4P BEIBAtIARplication number
200401342 filed 31 May 2004, which is incorporated by reference.

The present invention relates to new combinations of certain antimuscarinic
agents with PDE4 inhibitors and their use in the treatment of respiratory:

disorders.
BACKGROUND OF THE INVENTION

PDE4 inhibitdrs and anfimuscarinic agents, in particular antagonists of M3
muscarinic récep‘tors, are two classes of drugs useful in the freatment of
respiratory disorders such as, asthma or Chronic Obstructive Puimonary
Diseases (COPD).

Although PDE4 inhibitors and antimﬁac_aﬁnic agents may be sffective therapies,
there exists a clinical need for asthma and COPD therapies having potent and

seiective 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 sffect using iower concentrations of each active

component. This enables the side-effects of the medication o be minimised.
Thus, the combination can be formulated so that each aciive ingredient is
presant at a concentration which is subclinical in cells other than the target
disease celis. The combination is nevertheless therapeutically effective in target

calis which respond to both ingredients,

-1-



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 subdinical in
cells other than the target disease cells. The combination is nevertheless therapeutically effective in
target cells%h'ﬁ%wond to both ingredients. SUMMARY In a first aspect, there is provided a
combination which comprises (a) a PDE4 inhibitor and (b) an antagonist of M3 muscarinic receptors
which is 3(R)-(2- hydroxy-2,2-dithien-2-ylacetoxy)-1-(3-phenoxypropyl)-1- azoniabicyclo[2.2.21octane,
in the form ' ' ieh i - Ceuti ' fa mono or
polyvalent ﬁéﬁ%‘iﬁ?@%@%@fﬂ%@ fﬁ%@egﬁ%%’mﬁ@u@éﬁﬁé %%E%QE%P%? h%)r?t%%ags defined above

and (b) an iritifonisndf Rl@mastagaiistetdbiorasalbmia secapbws, 1orehdppéBatdtion of a
medicamer}wglroai{pﬂlga_gm%ngw]%[gﬁ%_qep‘ﬁ@{grgxﬁ%}gﬁj@_use in the treatment of a respiratory

disease which responds to M3 antagonism in a patient. In a third aspect, there is provided a product

comprising 393Ny a!pRiBirdpeiseR iRdB AR o fiS®) BAVARERIDARICHI MY MER &Anic receptors as

defined aboypAmaLARRIY L EEBRBRISR AT HGISBH D oRRRERIGRSeparate or sequential use in
the treatment of a patient suffering from or susceptible to a respiratory disease which responds to M3

antagonism. In a fourth aspect, there is provijded a kit of parts comprising (,b% an antagonist of M3
muscarinic E@@e‘?ﬁﬁ%%?%%%g‘ﬁb%{fe%ﬁ’éﬁgrth?ﬁs?m&ld%g[f)(ﬁ%fﬁm% e8RS 'ﬁﬁ“&lrrent,

separate orsgeyueiiidl biserirnsagbmationatm(arariizirddapibionasidifing digbaydder the treatment
of a patient suffering from or. susceptible to a respirgtory disease as defined abqve. In a fifth aspect,
e FRSRETH) of Sheane hrighac

there is pro D k%[bec%H%S ﬁﬁrgn?l[)})t g P8 N3TRYSER IrﬁSF?gEaeﬁtng as defined above
and (a) a Pedcdiamitikiitassain deéinesh benkofar bhepsmhuritadicoase canichrresposeisaalddr sequential

use in the treqtment of &rsﬁ{i%%qry disease as defined above. In a sixth aspect, there is provided the
L .

use of (b) a%na?ﬁgai)srws muscarinic receptors as defined above for the preparation of a

medicament, for simultaneous, concurrent, separate or sequential use in combination with (a) a PDE4
inhibitor as loeditistadspestolhgre iccaravidedipredpiiatomplisis teas Milind dribyier. as

defined above and {(b) an antagonist of M3 muscarinic receptors as defined
above, as a combined preparation for simultaneous, concurrent, separate or
sequential use in the treatment of a patient suffering from or susceptible to a

respiratory disease which responds to M3 antagonism.

in a fourth aspect, there is provided a kit of parts comprising (b) an antagonist of
M3 muscarinic receptors as defined above together with instructions for
simultaneous, concurrent, separate or sequential use in combination with (a) a
PDE4 inhibitor as defined above for the treatment of a patient suffering from or

susceptible to a respiratory disease as defined above.

in a fifth aspect, there is provided a package comprising (b) an antagonist of M3
muscarinic receptors as defined above and (a) a PDE4 inhibitor as defined
above, for the simuitaneous, concurrent, separate or sequential use in the

treatment of a respiratory disease as defined above.
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In a seventh aspect, there is provided the use of (a) a PDE4 inhibitor as defined above 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 above for the treatment of a respiratory
disease as defined above. DESCRIPTION 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 PDEA4 inhibitors. In view of this effect the

DA AT S orefu s i o vea o GPa P sssinempierdasesan voud be

the case Wlth he in al compou sed In'monot Int usua way. This reduces unwanted

side effectyetepiers amyaivved Wmﬂm&mﬁﬂﬂﬁ%i@m @ﬁm%dmmbffmrmula (1) are
administereg AIRARLA0E BEFRART Y LI A dBILRIaY s A EamBination Mt ramerises () a

PDE4 inhibitor and (b) an antagonist of M3 muscarinic receptors of formulaél ) ID X7);--0.---(
-.2_1Th"r1RRER infibjtoray, vefied@boye-fon e iygatment of a respiratory disease as

defined above.

In a seventh aspect, there is provided the use of (a) a PDE4 inhibitor as defined
above 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 above for the treatment of a respiratory disease

as defined above.
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1:R(I) wherein: B is a phenyl ring, a 5 to 10 membered heteroaromatic group containing one or more
heteroatoms or a naphthalenyl, 5,6,7,5-tetrahydronaphthalenyl, benzo[1,3] dioxolyl or biphenyl group;
R1, R2 and R3 each independently represent a hydrogen atom or halogen atom, or a hydroxy group,
or a phenyl, -OR4, sRa, r<NHCOR4, -CONR4R5,- CM, -NO2, -000R4 or -CF3 group, or a straight

or branch%cklgwﬁliigeﬁﬂl\group which may optionally be substituted, for example, with a hyciroxy or
alkoxy group, wherein R4 and R5 each independently represent a hydrogen atom, ‘straight or

branched lower alkyl group or together form an alicyclic ring ; or R1 and R2 together form an aromatic,

alicyclic og heterocyclic rj ' | 104 igRreseriscanHa2onEEtv&RB-, -CR6=CH-,
-CR6R7-, -e5’-‘:@6]-%@33ﬁ%%gé%ggﬁ%déﬁaﬁrqup,ay?/?;erein R6 and R7 each independently
represent t8trisoneritoninfaraigiatonbpa fErSE Ve iBBARE @?ﬁ?@%ﬁﬁ%&&%&@ form an

acyelic ring;ﬂ antimuscarinic of formula (1) used with one or more PDE4 inhibitors. In visw
of this effect the ﬁharmaceutical 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 inhibitors or anfimuscarinics of formuia ,(E) are

administerad aione.

The pre_sen’t invention accordingly provides a combination which comprises (a)

a PDE4 inhibitor and (b) an antagonist of M3 muscarinic receptors of formuia (1)

R1

= - X [XE

-
\i/ (O l—A—(CHIE o,y 7 O
3 : '

R ()

wherain:

B is a pheny! fing, 2 5 to 10 membered heteroaro‘maﬁc group contiaining one or
more heteroaioms or a naphthaienyl, 5,8,7 8-tatrahydronaphthalenyl, benzo[1,3]
dioxoiyl 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?, -NRR®, -NHCOR*, -CONR'R®.-
CN, -NO3, -COOR* or -CF; group, or a straight or branched lower atkyl group
which may optionally be substituted, for example, with a hydroxy or alkoxy
group, wherein =* and R® each independently represent a hydrogen atom,
straight or branched lower alkyl group or iogether form an alicyclic ring ; or R’
and R? fogether form an aromatic, aiicyciic or heterocyclic ring,

n is an integer from 0 1o 4;



m is an integer from 0O to 8 provided that when m = 0, A is not -CH2-; p is 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 formula i) or ii):  wherein R1
represents a hydrogen atom, a hydroxy or methyl group or a - CH20H group; R8 represents R9

o oL BSR4 7 4D o & Bl St ous o 310 7 Cahn o, or a group
selected fgDy- or -NR°- group, wherem R® and R’ each independently represent a

hydrogen atom, straight or branched lower alkyl group or R® and R’ together

form an alicyclic ring;

m is an integer from 0 8 provided that when m =0, A is not -CHz-;

p is 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 formula i) or i):

) i) ~
R® |
A T =
R
R Q

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

R® represents

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

atoms, a cycloalkyl group of 3 to 7 carbon atoms, or a group sefected from:

g g 0 R




R11 wherein R11 represents a hydrogen or halogen atom, a straight or branched substituted or
unsubstituted lower alkyl group, a hydroxy group, an alkoxy group, a nitro group, a cyano group,
-002R12, -NR12R13 wherein R12 and R13 are identical or different and are selected from hydrogen
and straight or branched lower alkyl groups and Q represents a single bond, -CH2-, -CH2-CH2-, -0-,

-0-CH2-, -SWhayaiMB. orefrpeaTis BahkldXQ@%Tﬁe@'eiﬁaéC@@hzﬁ’i@uﬁc@ﬁﬁ’algfﬁ@eb@b@@d|on of a mono
or polyvale [ stereomers and
mixtures th%Pgéwqﬁ%%gﬁéggéggtﬁgﬁe%weg&%@W@n rer?rese%?re&m orml% described
above, whighauay haitecopre op APy BIneRic CaHTRdKs -Waliae aWittﬁqmsElﬁle&ﬂé?e @®mers. The
single i |som [ t [ s used
herein, an a grﬁ&%f%@%c%é?@li%v@egg ég%\er{o%ﬁ}n Atﬁsggv%ogoeiqﬁmgg regt?{)aqér‘ﬁ?tgrg ly c%%ﬁ ns 1to 8,

preferably low® atidyhgeetpseferably 1 to 4 carbon atoms. In partlcular it is preferred that such an

akyl aroup Ls{eprosepled fy 2 e, SN, Ai9pydaslycing -pronyl, o puydnclucigg gy

sec-butyl and group group co alnln “7c carbon S as fmentio erein may
be a C14 alytF0OHp;amhentioned above or a stralght or branched panty!, hexyl or heptyl group.
Alkenyl groyps havrr#gbtz to 7 carbgé\ akorr&hl\{l ecrg:tlo herelln are strai ht or br ncr]'| raups such as
ethenyl, or s |8H’?% ?a%abeacqrgroﬁel )ﬁ faeny‘:fp ?eﬁ;r/]loﬁ xe%)w Heoprtgﬁﬁw 43t 5le bond
may be in aﬁgtmtisammﬁeéoammyﬂr@macemﬂtm MEthemennmeh@nrﬂreNIQrayigamperbavmg 2t07
carbon atoms mentioned ere are straight or branched groups such as ethynyl, propynyl or straight
or branchec?BatVH ”B%%IE exynyl or heptynyl. The triple bond may be in any position in the
alkynyl group, such as on the terminal bond.

The compounds of the present invention represented by the formuia (1)
described above, which may have one or more asymmetric carbons, include all
the possible stereoisomers. The single isomers and mixures of the isomers fall

within the scope of the present invention.

As used hersin, an alkyl group is typically a iower alkyl group. A iower alkyi
group preferably contains 1 to 8, preferably 1 to 6 and more preferably 1 {0 4
carbon atoms. In particular it is preferred that such an alky! group is
represented by a methyl, ethyl, propy!, 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 C.4 alkyl group as mentioned above or a

straight or branched pentyl, hexy! or heptyl group.

Alkeny! groups having 2 to 7 carbon atoms mentioned herein are straight or
branched groups such as ethenyl, or straight or branched propenyi, butenyi,
penfenyi, hexenyi or heptenyl. The double bond may be in any position in the

alkenvt group, such as on the terminal bond.

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

-4



Alkoxy groups mentioned herein are typically lower alkoxy groups, that is groups containing from 1 to 6
carbon atoms, preferably from 1 to 4 carbon atoms, the hydrocarbon chain being branched or straight.
Preferred alkoxy groups include methoxy, ethoxy, n-propoxy, 1-propoxy, n-butoxy, sec-butoxy and
t-butoxy. Aiicyciic groups or rings as mentioned herein, unless otherwise specified, typically contain

from 3 to SdlankeryaiopsEefiordtyHerairBdae Gyradatiy messaikbeycticaings Ufe8 ® 6 carbon atoms
include cyclopropyl

cyclabutyl, cycl tyl and cyclohexyl..The aromatic ring as mentioned herein

typically cEHEATR ﬁ%ﬂ@n{gqiﬁ%ﬁﬁéﬁéﬁg o) %}a%sc_’)r? }éﬁgerﬁ%%fa E&%Iiéoo%aﬁ%??\%c groups include
cyclopentagliemy, trirenyliruhrisphtiaenieiAdbterahat costreighiarBredticetialparentioned herein
is typically a 5 to 10 membered group, such as a 5, 6 or? membered group, containing one or more
etorontor TS TR S B PRSP, SPLP A e oS =B GrRBERY preferay 1 or
2 heteroateimg tAvpgtgrocyclic 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, thiomorpholinyt, pyrrolyl, imidazolyi, imidazoiidinyl, pyrazolinyl,
ind(_)iinlyl, igqialg_@ijal)d_rmgiwl w@zgxh@mm@@%ieﬁymd@amglglﬂft@w Qlﬁaﬁ@gﬂ ir|1dol3_/i, in_cjlgzollyi,

urinyl, quinolizinyl, isoquinolyi, quinalyt, quinoxalinyl, quinazolinyl, cinnolinyl, pteridinyl, quinuciidinyl,
Itoriazo)llyi,q pJ)’é’i%‘))é/{ @Pé%mig&hg Fﬁ@g%gé%rﬁﬂ&goﬁ%%% %ﬁfﬁﬂ?&@%@é@gﬁ%“d@% dyl, thien-y)/ll,
furyl, pyrropicyaigaaabd, drenzehiszaivn RHEEHBYH EVERZeldidpr RN yBiatigingy arwpdaginyl, indoiyi,
indazolyl, purinyl, quinolyl, isoquinolyl, phthalazinyl, naphthyridinyl, quinoxaiinyl, quinazoiinyl,
“cinnolinyl, ﬁl’é&@{fi’ig QWazolyi. As used herein a halogen atom includes a fluorine, chlorine, bromine

or iodine atom, typically a fluorine, chlorine or bromine atom. Examples of pharmaceutically
acceptable_anions of mono or polyvalent acids are the anions derived from inorganic acids such as

hydrochlorit R aryatissiamas Bentionsshersindypirihereiang BrBtgaific'4ceids such as
methanosulpBataRei ieaeticApith iHMRC aoidnsuesivic aeithdastisacih rkigaeid or maleic acid.

Furthermore, mixtures of the aforementioned acids can be used. Preferably, the M3 antagonists

according teYHenseasiemlePRiBRYAR SO MEERTYormula (1) X /

A heterocyéiic or hetercaromatic group meﬁﬁoned herein is typically a 5 1o 10
mermbered group, such as a 5, & or 7 memberad group, coniaining one or more
hetercatoms seiected from N, S and O. Typically,-1, 2, 3 or 4 heteroatoms are
present, preferably 1 or 2 heteroatoms. A heterocyciic or hetercaromatic group
may be a single ring or two or more fused rings wherein at least one ring
contains a hetercatom. Examples of heterocyclic groups include piperidyl,
pyrrolidvl, piperaziny[, morphoiinyl, thiomorpholiny!, pyrroivi, imidazolyl,
imidazoiidinyl, pyrazolinyl, indolinyl, isoindolinyl, pyridvi, pyrazinyi, pyrimidiny!,
pyridazinyl, indolizinyl, isoindolyl, indolyt, indazolyl, purinyl, quinolizinyl,
isoquinoiyl, guinolyl, quinoxalinyi, quinazolinyl, cinnoliny!, pteridinyl,
quinuclidinyt, triazolyl, pyrazotyl, tetrazoiyl' and thienyl. Exampies of

 heteroaromatic groups include pyridyl, thienyl, furyl, pyrrolyl, imidazoivi,
banzothiazolyl, pyridinyl, pyrazolyl, pyrazinyl, pyrimidiny!, pyridaziny!, indoiyt,
indazolyl, purinyl, quinolyl, isoquinolyi, phthalazinyl, naphthyridinyl, guinoxalinyl,
guinazolinyl, cinnolinyl, triazolyl and pyrazolyl.

As used herein a halogen atom inciudes a fluoring, chiorine, bromine or iodine

atom, typically a fluorine, chiorine or bromine atom.
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A-(CH.2),21\1"(cH2)p8 (I) wherein: B is a phenyl ring, a 04 to 08 hetercaromatic group containing
one or more heteroatoms or a naphthalenyl, 5,6,7,8-tetrahydronaphthalenyl or biphenyl group; R1, R2
and R3 each independently represent a hydrogen atorn'or halogen atom, or a hydroxy group, or a
phenyl, -OR4, -SR4, -NR4R5, -NHCOR4, - CONR4R5, -ON, -NO2, -COOR4 or -CF3 group, or a
straight or&#&ﬁ@f@é va@é’t%MﬁC@lﬁlﬁ@Wh@@Wﬁ‘é@bé%tﬁ’Maﬂ? @é@@@@uﬂﬂé@iw&ieﬁaﬁﬁ@s with a hydroxy

or alkoxy g (18 4908 RareagbrimspedentrcniestpiAdigrpasnalom, straight or

branched ower a yl group or together form an alicyciic ring ; 1 and R2 together form an aromatic,

alicyclic orysisYoreyviic apig, suiphirinatjér Plaparerie;acid or_ orgamc acids such as

methanoesulphonic 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 present invention are those
having formula (1)

1

R

/ - D
/ 5<O
= ~ X + \ﬂ/
(CH—A—CHIT—N gy 7 ©

# G
wherein:

¢ B is a phenvlring, a C; 1o Cg hetercaromatic group containing one or
more heteroatoms or a naphthalenyl, 5,6,7 B-tetrahydronaphihalenyl or
biphenyl group;

« R' R?and R®each independently repreéent a hydrogen atom ‘or hialogen
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 alicyciic ring ; or R’ and R? together form an aromatic,
alicyciic or heterocyclic ring,

¢ nisaninteger from 0o 4;

e Arepresents a-CHy, -CH=CR®- -CR*=CH-, -CR°R’-, -CO-, -O-~, -8-, -
S(O), -80,- or -NR®- group, wherein R® and R” each independently
represent a hydrogen atom, straight or branched lower alkyl group or R®
and R together form an alicyciic ring;

+» m is an integer from 0 io 8 provided that when m = 0, A is not -CHo-;
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A represents a -CH2-, -CH=CRG6-, -CR6=CH-, -OR6R7-, -CO-, -0-, -S-, - 3(0)-, -302- 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-; pis an integer from 1 to 2 and the substitution in the azoniabicyclic ring may be in

the 2, 3 or 4 pesitipp i@ﬁluﬁ'@@ealfmsib&ezaﬁﬁquu@&unsmuﬁmaewmmwu&c ridgepresents a

roup of formula i) or i whereln R1 re re :
gB apnd RO each T)ﬁ‘@é( e I?/?e 8Léhn ossxt?g{txslr?cig&m g Sé%gb?ehggrgﬁg&%%@r%h% freue; and

asymmetric carbons ;

» D represents a group of formuia i) or ii}:

wherein R'° represents a hydroger atom, a hydroxy or methyl group; and

R® and R® each independently represent

S R S

wherein R*" represents a hydrogen or haiogen atom or a straight or

11

R

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

CHg-, -O-, -0-CHgz-, -8-, -8-CHg- 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 mixtures therect,

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 formuta (1)

X O\H/D

Rz B i SO W § o e
| (CH,)—A—(CH,)= N\(CHz)p o

R’ (0



wherein R11 represents a hydrogen or halogen atom or a straight or branched lower alkyl group and Q
represents a single bond, -CH2-, -CH2- CH2-, -0-, -0-CH2-, -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 mixtures thereof. It is a preferred

embodimeBt efiihs pnésenttisvshiipoigacombination which comprises (a) a PDE4 inhibitor and (b) an
antagonistgf M3 S e IC IeceRa R Sl -0
m is an infeger from 1 10 3;
n is zero;
A is a group selected from —O- and -CHz-;
p is an infeger from 1 fo 2; the substitution in the azoniabicyclic ring may be iIn
the 2, 3 or 4 position including all possibie configurations of the asymmetric
carbons ;
-OC(O)D is selected from 2~hydroxy-2,Q-dithien—z-yiacetoxy, 8H-xanthena-S-
carbonyloxy and (28)-2-Cyciopentyi-2-hydroxy-2-thien-2-ylacetoxy, and
X represents a pharmaceutically acceptable anion of a mono or polyvaient acid
optionaliy in the form of their racemates, their enantiomers, their diasteresomers
and mixtures thereof.

The M3 antagonists of the presénf. invention represented by the formuia (1)
described above, which may have one or more asymmetric carbons, include ali
the possible sterecisomers. The single isomers and mixtures of the isomers fall
within the scope of the present invention.

Those M3 antagonists in which the ester group, -OC({O)D, is attached to the ring
comprising the quaternary nitrogen atom at the 3 position are especially
preferred.

The M3 antagonists described can opiionally 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-vlacetoxy)-1-
(3-phenoxypropyl)-1-azoniabicyciof2.2. 2]octane bromide, (3R}-1-phenethyi-3-
(8H-xanthene-9-carbonyloxy)-1-azoniabicyclo[2.2.2}octane bromide and (3R)-3-
[(28)-2-Cyclo pentyl-2-hydroxy-2-thien-2-ylacetoxy}-1-(2-phenoxyethyl)-1-
azoniabicyclo[2.2.2Joctane bromide is used as an M3 antagonist of the
invention.
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B represents a phenyl group; R1, R2 and R3 represent a hydrogen atom m is an integer from 1 to 3; n
Is zero; A is a group selected from -0- and -CH2-; p is an integer from 1 to 2; the substitution in the
azoniabicyclic ring may be in the 2, 3 or 4 position including all possible configurations of the
asymmetric carbons ; -OC(0)D is selected from 2-hydroxy-2,2-dithien-2-ylacetoxy, 9H-xanthene-9-
carbonyIoyﬂ%ﬁmm@f&@ﬁe@&ﬁoﬁqm%wl%érﬁﬁ%éﬁéwwﬁa*%rﬁﬁ%@ﬁ% 42)
pharmaceyiaghy, %ﬁﬁﬁﬁbﬁé&@ﬁa‘ﬁ ARk BeIaNsaaithaPHoREMHH terdprial their

racemates, their enantiomers, their diastereomers and mixtures thereof. The M3 antagonists of the

present indeftiB P AP RBERABRTS R M 3 THEaiie RIRREOMRIRHAS R4S Gne or more
asymmetr}‘,},g%gggj;}isﬂmgﬁ@ﬂ&mpj@_ggeﬁﬁgﬁg%%pWeﬁingIe isomers and mixtures of the
isomers fall within the scope of the present invention. o
azoniabicyclo[2.2.2]Joctane, in the form of a salt having an anion X, which is a
pharmaceutically acceptabie anion of a mono or polyvalent acid. Typically the
antagonist of M3 muscarinic receptors is 3(R)-(2-hydroxy-2,2-dithien-2-

vlacetoxy)-1-{3-phenoxypropyl}-1-azoniabicyclof2.2.2]Joctane bromide.

Typically the combination contains the active ingredients (a) and (b) forming

part of a single pharmaceutical composition.

For the avoidance of doubt, the formula depicted above and the term 3(R)-(2-
hyd roxy~.2,2-d ithien-2-ylacetoxy)-1-(3-phenoxypropyvli-1-
azoniabicyciof2.2.2loctane is meant to embrace the salts in dissociated,
pariialiy dissociated or undissociated form, for example in aqueous solution.
The different salts of the compound may exist in the form of solvates, i.e. inthe
form of hydrates and alt these forms are also within the scope of the present
invention. Furthermore the difierent 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 (I} and in particular an antagonist of M3
muscarinic receptors which is 3(R)}-(2-hydroxy-2,2-dithien-Z-ylacetoxy}-1-(3-
phenoxypropyl)-1-azoniabicyclof2.2.2Joctane, in the form of a salt having an
anion X, which is a2 pharmaceuticaily acceptable anion of a mono or polyvalent
acid (in particular 3(R)}-{2-hydroxy-2,2-dithien-2-ylacetoxy}-1-(3-phenoxypropyl}-
1-azoniabicycio]2.2.2joctane bromide) as a combined preparation for
simultaneous, separate or sequential use in the treatment of a human or animal
patient. Typically the product is for simultaneous, separate or sequential use in
the treatment of a respiratory disease which responds fo M3 antagonism in a
human or animal patient.



Those M3 antagonists in which the ester group, -0C(0)D, is attached to the ring comprising the
guatemary nitrogen atom at the 3 position are especially preferred. The M3 antagonists described can
optionally be used in the form of their pure enantiomers, mixtures thereof or their racemates. Typically

the carbon atom carrying the -00(0)0 group has the (R) configurati tis especially preferred that one

of 3(3)-(21@@rmsamimmr@im-@4asﬁo&WV1d%§-m%H5§ﬁré%&&§#§§i%ka§E%|8fiaiép.}’§865{tane |

bromide, %J;%—@I{%qr}gtmgfﬁaggghwme@gtgrg%bﬁjhﬂw)(ﬂ)-aﬁgﬂlﬁb@ytﬁio[aﬁaﬂ)octane bromide and

(3R)-3- [(Z3)-2=Cyclopenty1-2-hydroxy-2-thien-2-ylacetoxy}-1-(2-phenox egéllﬁ%ﬁ 2.

azoniabicyritg2@niyoofdia nioserRIENiS (RepPiRTaMNS AR &ﬁé?%mﬁ?%\v ioH- e “present

invention & ' YE% 8,&}?{%@ o] e sesdRickan i tindfaitor ahd (b) an
%%%%%%ﬂ% Ic receptors gﬁ%xﬂm&bm@{@@s

antagonislyo ormula (I) and in particular an anta

> U . ? oni§t of M3 muscarinic
receptors edilichagiBERA 2niydoxyich RRiIeR2TNAcaHGAlY - BEHRIA ;@%%&?_ﬁ mono
azoniabicy&lo %Eﬁv@gﬁtt%d igﬁg%@%%ﬁ gﬁl@\gjggﬁp_gfgo@rl@g;éﬁhg:p@;@magma@euticaIIy

acceptable anio a mono ypically the antagonist of M3 musEcarin(%c receptors is

3(R)-(2-hygdrmye2yulityr BapniaRiows ol 22 Alepaam RS pIINe e R RIRRAFES) HiBne bromide.
Typicaly the comblnation caniains s, 8ctur dupreniosts rarndr (o derening Red b treingle
SItIo or

pharmacelﬁ'ﬂ% c%mpo ition. e avoidance of doubt, the formula depicted above and the term
3(R)-(2- hytesexy@r?-olitaicrsingeptoiepasg IMbieh SXGRPOEY 1 Moy BRASIRPESIZ D &) octane is meant
to embrace the salts in disaﬁoc' teq_q: partially dissociated or undissociated form, for example in agueous
solution. TREGHEZHFLEIE &‘é{ﬁle compound may exist in the form of solvates, i.e. in the form of
hydrates and all these forms are also within the scope of the present invention. Furthermore the

~ different salts and so(lélgéei% gﬂ‘ etrlfﬁgcgp %mﬁ?ﬂ HiRRRerp s im tdeghedaim of different

polymorph AN cope of the present invention. Also provided is a product comprising (a) a

PDE4 inhibfiserratel (h)em imaytinisanen 3ntagoaist el b o afimiF e picah & M hlficular an
[ 3 ini hich.i 2 ithien-2-yl -1-(3-
antagonist g&%} éf_g;gﬁ% rg%rgpc?[gg%r%%/_ &g@&ﬁg{,ﬁ)ﬂ%ﬁw%@&@mpm ylacetoxy)-1-(

phenoxypr ICyclo ane, e form of a salt having an anion X, which is a
pharmaceuiealijaatogntible. aiotané arion dasrpolyy sribhavia giapaNanar. which is 2 |

3(R)-(2-hydrox -2,2-gi nien-2-ylacet -1-(3- il rAgenicRicy il da-#desane bromide)
as a combifk Wéﬁa@r&ﬂﬁéﬁe i‘ﬁé%éﬂ@”féﬁé&rﬁé%%ggﬁmﬂy% use in tcf{:e f%eatment of a human
or animal pgﬁgﬂztyp&@ky:th@-@ﬁﬁe%ﬁymmﬂuhﬁeﬁuEh%ﬁé‘%{ﬁ@@b’@ehuential use in the treatment
of a respiratory disease whigh,responds to 2 iSPa,in & buman.ofanimakiaite sy The present
invention fu ‘ﬁspd?/}'&gg%% Ss'8r ?a?g)g%%j ?Ergliiﬁltgo?gé_ (b) an antagonist of M3 muscarinic
receptors okfaintaaduandinqartotl aeaarateagoatusiial MeedarmamriBaHRISIRIH) i&
3(R)-(2-hydroxy-2,2-djthien-2- ylacetoxy)-1- g?%f’ Pylzl-azopipoedsbhd2iegmne in the
form of a saﬁ%%éﬁ@éb{qgﬁgﬁ%’ﬁ ,%ﬁﬁé%:‘ gﬁ%ﬂ%& éut%a I)é/§ ;lg)gc;:geptable anionBof a mono or polyvalent
acid (in partigytagStRir(anhy duoxp? @-ditinesi-2afleoétoxy)-1-(3-
phenoxypropyl)-1-azoniabicyclo[2.2.210ctane bromide), for the preparation of a medicament for
simultaneous, concurrent, separate or sequential use in the treatment of a respiratory disease which
responds to AW asHAGaBIsE thawse of (a) a PDE4 inhibitor for the preparation of a

medicament for use in the treatment of a respiratory disease which responds {0
M3 antagonism in @ human or animal patient by simultaneous, .concurrent,
separate or sequential co-administration with (b) an antagonist of M3
muscarinic recepiors of formuta (1) and in particuiar an antagonist of M3
muscarinic receptors which is 3(R)-(2-hydroxy-2,2-dithien-2-ylacetoxy -1 ~{3-
phenoxypropyi}-ﬂ-azoniabioycio[Z.Z.Z]octane in the form of a salt having an
anion X, which is a pharmaceutically acceptable anion of a mono or polyvalent
acid (in particular 3(R)—(2-hydroxy-2,2~dithieﬂ-z-yiacetoxy)-‘i-(S-phenoxypropyi)—

1-azoniabicycio{2.2.2]Joctane bromide}.
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human or animal patient. Also provided is the use of (b) an antagonist of M3 muscarinic receptors of
formula (1) and in particular an antagonist of M3 muscarinic receptors which is
3(R)-(2-hydroxy-2,2-dithien-2-ylacetoxy)-1-(3-phenoxypropyl)-1- azoniabicyclo[2.2.2)octane in the
form of a saltledvivengoraalien Xovidkshthe apaantBrantriA0aDIE Sialié BMBFEEFE mono or polyvalent
acid (in partj I - -2.2-dithien- t d&ﬁs §
azoniabicyé%%%@%?ﬁa%%@g%m@%fﬁ R}%%p%&;%%gﬁ %a a mgdeiggﬁgﬁrﬁf%g?z?}ncultaneous,
concurrent, respatate vhigsgasHiaHasbyaresinBiRaEMMtA-13 @118 thfibitor for the treatment of a

respiratory %ﬁg@g@ﬂ&%%&g&%%&%m@gmw i REMBRPbRRIHN Ratieataflso provided is

the use of ( itor for the preparation of a medicament for use in the tfreatment of a

respiratory disisas¥.Wiltsh fesppharmacaatisaiioBRreniabie ANRAPLR ARMRAIPRRINY B Simultaneous,
concurrent, I@g@ﬁﬁtgé}{ﬁ%[Jg(ﬁg{f@,—?&lm@l&ﬂ%ha@a%@t@&&;ﬁ}gﬂ{t?ﬁbﬁéw&w@pﬂnmic receptors

of formula (1) and in particular an’antagonist of M3 muscarinic receptors which,is

3(R)-(2-hyd m@bﬁw@ﬁ@%@@@mﬁbfﬁmtdﬁﬁei%}vﬁrebﬁﬂiﬂ:@%Hﬁa%iﬁiﬁa&fﬂﬁ?’z’)%‘c&‘ane in the
form of a saj{hayingLn2maEnk b fsraiBharRasastinalibhaecepiniiaa M ot agmse or polyvalent
acid (in particular 3(R)-(2-hydroxy-2,2-dithien-2-ylacetoxy)-1-(3-phenoxypropyl)-

1-azoniabicy& 8 [RUTR0 SARTBRY RAGEN W@‘Wéﬁfﬂ?ﬁ‘é?s&‘ﬁ?%%%@ttﬁggﬂrg%f ) an antagonist of M3
muscarinic rgg&@%p%@g@m&gigﬂ.miwmr@@w@&mﬁﬂgﬁwst of M3 muscarinic receptors which is
3(R)-(2-hydroxy-2.2-dithien-2-ylacetoxy)-1-(3- phenoxypropyl)-1-azoniabicyclo[2.2.210octane, in the
form of a salt having an anion X, which is a pharmaceutically acceptable anion of a mono or polyvalent

acid On partigydas 2R h{ ryateny At thetidex aceistiyndlof Sredterpayniomd pr animal
1-azoniabicyclo[2.2.21octane bromide), for th pre(gharation of a .edicam%ntgfor use i th treatment of

a respiratoryP@LRRSEHRT fENLRIRUS R RIGAY ShIERPIFFICH HISFRSP ANIHNEl 'SR By Simultaneous,
concurrent, $@pRie RMEREYRNTR reetadindasitaties withulerefBE/ donititverTiye present invention

further provides a method of treating a human.or. animal patient suffering fr. eptible to a
respiratory dRSRRSBIRIiICh ?@Qﬂﬁﬂ%@ﬁ o%?%?&%{ﬂ?ﬁsﬁ% %ﬁ?‘?iﬁ%%’ﬁﬁg@ g%%%ﬁ%e%@%mé%eously,
ConCU”en“y(iS?Qﬁ@ﬁ@é)g@ﬁi@?gﬂmﬁiﬁibsadﬁnmSt&rfmgdmsﬁinﬁbpatj@w(!aamﬁécmmﬁauaﬂof (b) an
antagonist of M3 muscarinic receptors.of formula (1) and in icular tagonist . af M3 muscarinic
receptors qug%—(ﬁs-?g% %/(ﬁ%ﬁ})%?éﬁt-%ﬁ%‘f'?ﬁ}{?f AR @%%%yﬁ%%@ SPRthiEhY

ylacetoxy)- 1{Bxheroxypiopyibnbaroombicycofh 2 Bmatafie. n2josttoreniotiaeskirnaging an anion X,
which is a pharmaceutically acceptable anion of a mang or %)/ id (in: particul
3(R)-(2-hydrR- D eh A5k Cethll; g‘lﬁf %Pﬁ%‘h“&%%‘r%‘é’%ﬁ %%%g)tr%?éﬁtf)%cgﬁl‘c? 262%%@%%2% bromide)
and (a) a PDE#Agolyititent ByficapadiduizeBRp( digease8 stithianseytecsterionidbronchitis,
emphysema, chronic obstructive pulmonary disease. R % Rchial tivityigrhinitis, in
particular astﬁcﬂ%BWP&\f@'éb%%runé l\t/”e(pgﬁ ri%’ﬁégric%#é%s%p 05%2) . J {By%eﬁﬁ% ¢

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 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 formuia (1) and in particular
an antagonist of M3 muscarinic receptors which is 3(R)-(2-hydroxy-2,2-dithien-
2-yta{:etoxy}—1~(3-phenoxypropyi}-1-azoniabicycio[z.2.2}octane in the form of a

salt having an anion X, which is a pharmaceutically acceptable anion of a mono
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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 an
antagonist of M3 muscarinic receptors which is
3(R)-(2-hydroxy-2,2-dithien2-ylacetoxy)-1-(3-phenoxypropy1)-1-azoniabicyclo[2.2.2)octane in the form
of a salt haviatyaslenicei (infpentisdap RaRnstayirany-2ceehitbige-aniBisBIoXWone or polyvalent acid

(in particular 3éR (2-hydroxy- :f iR Y/assid-Ldmide), in association with (c) a
phenoxyp?%ﬁg} x%é r?@%&lﬁc%%% 3%@)%%18@% Bromide), in assgi:iation with (c) a pharmaceutically
acceptablshearmiacartiialigracTériaesaoiealedbPlésies a kit of parts comprising (b) an antagonist of
M3 muscarinic receptors of formula (I) and in particular an antagonist of M3 muscarinic receptors

which is 3(R)-(2-hydroxy-2,2-dithien-2-ylacetoxy)-1-(3- phenoxypropy1l)-1-azonighjcyclo[2.2.2)octane
in the forriTioé insahiimvaigeapravides)a Whihoria ﬁﬁ&?ﬁﬁ@é@@tﬁgglﬂf‘ﬁg@m% gaﬁ\g% of a mono or

polyvalent aCid%in@g%C%?,‘%%%@- Mfg%ygﬁdzn?iﬁ'&fﬁ!&tﬁéﬂ%‘?ﬁé@?ﬁﬁb&r@tWWXYDFODW)-

1-azoniabriT89(SfE)E romide) tog%;herwn instructions for simultaneo}lrjj, oncurrent,
me

separate onsETATENtAE0SRTTYMII i SVIR- (P50 E £1ARMREr4or 878 REMMENT of a human or
animal paﬁﬁ%ﬁﬂéﬁ&&%}%@féﬁ%ﬁ%@@éz%&%@aﬂmeﬂf@e@s&fv&mg& teamonds to M3
) r provi

antagonis ur ed Is a package comprising (b) an ant?(%ronlst of M3 musa?grrlltmc receptors of

formula (saiehii partictlisranhammgenidi v aGHRRERR BTG BG SWARRRGSOYY
3(R)'(2'hy&'&ﬁ{;‘ﬁ%ﬂf@ﬂﬁ%’ﬂ@(ﬂf%@ﬁ/ﬁo%ﬁ;mﬁnwgtgmc&dxgmn@amhmlo{@amam{ane in the

form of a sa J an anion X, which is a pharmaceutical% acceEt%JIe ?ﬂon of a mono or polyvalent
acid (in pattiezmiatRygRRyARpaNR AR RN RBRERETBIShyI)-

1-azoniabigycloi2.2 clactane.breinides sadia bada fdniniibieriforthebhmmiidtametiuga cancurrent,
separate or sequential use in the treatment of a respiratory disease which.respo ;dos to. M3 antagonism.
Further priVRE hibdeR BT HaRoReBHBRECIAR BF DA APADRL 68 I R SHIRAD

or. ;
ve g(‘escrlbed wherein

such comtgugggaﬁ.ﬁgogygtrégb%wsdg@@g@gﬁfﬁm@hpbﬁdm@B/EB gojanwitsen.active compound
selected from: (a) 132 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 i3qdy Bieqilycinesariinarlstipremgqundr(@ritageleistert itfmbeagrinip consisting of
(a) 132 agonists and (b) cortiocosteroids. It i%g embodiment ot{t%e@agﬁig@/ﬁgtion that the -
combinatiofoERaRe %’F‘ﬁér@ &rﬁdg‘l&@@ ﬂgrﬁf&grf Eh agonist 0 muscarinic receptors of

;O(g)]fj(lg-f(ll)ﬁg% m?zgﬁﬁﬁ?eaﬁ@zaﬁet X . -tfﬁ QMen.og f Gy1 =1- Hi\"m?h is_, octane, in the
form of aﬁ&ﬁﬁ%ﬁﬁﬁ%\}i%ﬁ%@, j Qﬁ%/)féoéép%%}%%%gé)ﬁ%gﬁ{? )g%[(-:nﬁé?a I%%a@l%%r? [ogfgé%ﬁono or polyvalent
acid (in pargand @itz ydrensrehacdittieni gtaeptakid-ar@pheacRpnN®EY DPivvaient
azoniabicyciof2.2.2)octane biomids) and (2) 8 R4 nhilior 8¢, 13.508 ARV LPRBEpdS
1—azoniabicycio[z.2.2}octane bromide) and {(a) a PDE4 inhibitor for the
simultaneous, concurrent, separate or sequential use in the treatment of a

respiratory disease which responds to M3 antagonism.

Further provided is a combination, product, kit of parts or package as

" hereinabove described wherein such combination, product, kit of parts or
package further comprises (c) another active compound selected from: (a) B2
agonist, (b) cortiocosteroids, (c) leukotriene D4 antagonists, (d) inhibitors of
egfr-kinase, (e) p38 kinase inhibitors and (f) NK1 receptor agonists for
simultaneous, separate or sequential use. Typically the additionai active
compound (¢) is selected from the group consisting of (a) B2 agonists and (b)

cortiocosteroids.
-12-



It is also an embodiment of the present invention the use of b) an antagonist of M3 muscarinic
receptors of formula (I) and in particular an antagonist of M3 muscarinic receptors which is
3(R)-(2-hyciroxy-2,2-dithien-2-yiacetoxy)-1-(3- phenoxypropyl)-1-azoniabicycio[2.2.2)octane, in the
form of a sl hAYAG AhAHOB Y ?E@&%QB%@@WW'M%S@@M ;ﬁﬂtﬂm:pf}@t giono or polyvalent

acid (in particular 3(R)-(2-hydroxy-2,2-dithien-2-yiacetoxy)-1-(3-phenoxypro
1-azoniabiBERBF.PaA HPBH%Q?H?‘TH%?QW@ .iﬁ#d%&s&ﬂfﬁaaé‘iﬁ}’% Plactive compound for

the prepargtign,ef @ @ﬁ@iﬁaﬁé&ﬁéxf@remﬂ@g@mﬁ FWBuHeRtanaparatesrsagbiential use in the
treatment of a resglratory disease wh ch res g }g) Eant%nlsnbln a human or animal patient.
BT A

Examples S{PDE: YHF%M&SQTS'%‘%@ GhS esent invention are selected from
the group masue@mmﬂmmmeum by dremihtoaideg Ghlamitasi Rdfiomisast, Denbufyliine,

Roiiprarn, Tetomilast, Enprofyilin line |parnl |I|n f|m| t ~Riciamilast, (R)-(+)-
442-(3- Cy g‘ﬁgﬁ 8% E%\@% %i ﬁerryl hyI ?Q’ %%}go Qﬁ&:@k‘?

N(3,5- chh@(mwzawmwwmmeﬁumbmm) -5- E@f@hmyeﬂpiemwbns 01-2- oxoacetamide.
CDC-801 (ex. Ce i 0004 (ex.
Ceigene), l\ﬂf\?lﬁa yorzj %%\‘/%’A[%?% dL{ EQM%&QG&é%BQB@a%SI

yow ko Benafentrine dimaieate, Zardaverine,
TolafentrlnepBw{x’Bu(ﬁyclopentyloxy) -4-methoxybenzyl1- 6 (ethylamlno) -8-isoProPyl-3H-purine
hydrochloride, N-(3,5-Dichioro-4-pyridiny1)-8- methoxyqumollne -5-carboxamide,
4-(3-Chiorophenyl)-1,7-diethyipyrido[2,3-dIpyrimidin-2(1H)-one, N49-Methy1-4-
oxo-1-phenifis RisGan- eaaRGHRSHY IHP@ Presi 1o H’Zbﬂ]ﬁi@&rﬁ) fRRE0 ?ﬂfﬁﬁfﬂ?ﬁé 9 carboxamide,
3,5- Dich'Of%ﬁ@%ﬂ&w&éyﬂﬂwwﬁmggymﬁw@@w@ﬂm Byriing-Asxide, NIK-616 (ex.
Nikken Chemicals), CDC-998 (ex. Celgene PrOJect PDE 4 (ex. C tech) EHTO 02 (ex. ExonHit
Therapeutld§)‘9§@>’ﬁ’[¢3’?€%&‘%§e‘ﬁw5?) e S A K *n¥ ﬁ?fBéWzy iperidin-2-one,
ND-1251 (exndipiaiehyGRE2HEb (e SlenPaidcitharmase tticals) /ditonaningemafentrine,
4-[6,7-Diethoxy-2,3- bis(hydrox methyl S}ﬁg%gmlen 1- XPl 1-(2- me thox ethé)ggrld %l%(ll lyone,

244- [6, 7-DRWYG I BB ik HFSRAE R Riis F N {5 Polyva
pyridyl)phthatazifnk2Haae mwrcmhwrdgy-z Etﬁyﬁib&rﬁeymway}}éthy{%enoxynropyl}—

propylimida o[1,5-a]pyr razin-4 Oy

4-(3-Bromo A %yﬁﬁ%zn%?#qr?g ngg'plél yr| naﬁ(?H)DonAe”m P’nﬁrﬁiﬁ% n3/-1-phenyl-:3,4,6,7-
tetrahydropmmo[a&mé gk]mp@hemmmmWB{mWﬂbyrmmcamamd&aﬁmtmypumafentrine
and the compoungs exemlifisd 1p FQT RN ARPIEYANR AUMBPEWOAIIBR7 B3V,

200410587 I5referr d PDE4 inh |tors under the present invémtion are:
TheophylIlnwmmnnémﬁmmiﬂ@m@nﬁﬂbm@bufR@iﬁlﬂﬁﬁag’f‘ aHeABRMliine, Roiipram, Tetomiiast,
Enprofylline, Arotylline, Ciparnfylline, Tofimilast, Filaminast, Piciamilast,
(R)-(+)-442-(3-Cyclopentyloxy-4-methoxypheny1)-2- phenylethylipyridine, Mesopram,
N-(3,5- D.chl&@wm?ﬁ&héw TRt AT BEERH 15 HiRI R PIRatREsio3 f{/‘flp?g%acetamude

gDIC 80% (m%giﬁ&(ﬂ%}(@@ré%@% g@ﬂw@fégﬁﬁﬁb wﬁw#eaﬁ%?m@:ﬁﬁé@gyr@m@mberﬁﬁ 10004 (exb
elgene ex. Kyorin) and the compounds exemgplified. in. tent ications number
WO 03/09761!?99@%%4%%%@%6 5%’%9%?% %@F&H@E‘“ Pﬁ@ﬂﬁ#%ltors under the

present invepfi@rofyR noThe@fngm@xﬁxmmerm‘dawﬂmmléﬁm]@ammmeaurﬁﬂast-\oenbufynine

Rolipram, Tefom |chI r|d| d- fluor 3}

hydroxy-1H- %@%’d%%ﬁl\{ 8§Ya B%yr?ﬁ’ﬁﬂ roefyﬁlne encofr}? e%ﬁ%as exempllfled in

PCfT pat(;er;;[ SST%??&W%;W?X}?GIRQWWJD B%Mggfﬁ@@;éhm@v%ﬁi hThe most ]

preferre inhibitors are Cilamjlast, %W gg %fl n 8 R‘E'g e compounds
2004

exemplified |R)?96cl”paten? appllcatlo num 058729 and WO 2005/, in
special Cilonfibisk:RabueilaSn®efBuineg, amd@%ﬂﬂhﬂéwmﬁbf@%wfﬁoﬁ%ﬁﬁ%and
Cilomilast. P"(‘Q}E”P%}E%zé F?all&é‘ CEpiakle SRl IrRsiine SpEbRIoRY RF&MmpOoUnds of the present

invention are'prep for the ost part by conventional means. Where the component compound

contains a caByigheniggtofrmatkondtEAAtHeBERMIRPbE BRMSR B FERMING the compound with

an appropriajg, hase iR IS theriserondinahase-aalition salhdixaprigseksnnbicbases are
alkali metal hydroxides mcludmg potassium hydrOX|de sodiu mc%/ roxide, ﬁg%c@ péhydromde

alkaline eartirifallayarGEaMs du/cA SO BRMIRR Ry iRGaRRE Sﬁ metal
alkoxides, e. %x@@%ﬁ@h@:@ﬂ@@k@tﬁaﬁp@r@pﬁlm{wgpaﬂqme}tﬁmiacamﬁm@ﬁmc bases such as

piperidine, diethanolamine, and N-methylgiutamine. Also included are the aluminum salts of the

component compounds of the present invention.
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For certain component compounds, acid addition salts may be formed by treating said compounds
with pharmaceutically acceptable organic and inorganic acids, e.g., hydrohalides such as

hydrochloride, hydrobromide, hydroiodide; other mi gral %ﬁids agd their corresponding salts such as
sulfate, nitsdiRYHBSphEREPEE AR %l@pﬁq@mﬁ" eSS such as ethanesulfonate,

toluenesulignmisrandihonaanerulionaiarndatidelsygainis-acidioandiKelr édieespiiiding salts such
as acetate, tartrate, maleate, succinate, citrate, benzg icylate, ascar > cordingly, the
pharmacetﬁﬁﬁ@%%é&%é%d%me fs%ﬁﬁ&%%%%{n cO ﬂ%&%ﬁ%%ﬁﬁé%rcesent invention
include, bugéz.%&@hmitﬁ@bt@p@mtﬁﬁ,aemﬁiﬂéca}*@bmam@m@embawésbeﬂrﬁﬁtb(&
benzenesulfonate (besyiate), bisulfate, bisulfite, bromide, butyrat rate, camphorsulfonate,
caprylate, éﬁﬁfnﬂ@?a?bgmﬁgﬁ% :O&ﬁa@bﬁ?fp@ﬁﬁé& %/F hgf':eg,ad%%c%oﬁéa%‘e,
dihydrogenghaspbateridintabartionts, Attseyls Hatesfethizines diitihatBidtmayated galacterate (from
mucic acid), galacturonate, glucoheptanoate, glyconal lutamate, glyc afg, hemisuccinate,
hemisulfate?'R H&&@?M%\?&E@%%Bﬁ%} Qgi 1 ré’cﬁ‘]?(%ﬁ&g} %@ﬁd\{ﬁ%%@gﬁwﬁo 4ide,
2-hydroxyefbamesstfonate, ddstisayiretiorstte/ isaptiotjeatd -icatdinasdbibnate, malate, maleate,
malonate, mandelate, meta hate, methanesulfonat ] e, hydrogenphosphate,
2-naphthalﬂ@gﬁb@ﬁﬁg%&%@g@f%ﬁﬁ@tboxcgﬁgtgé%lja%%i%nﬁ%%%ﬁ:%n@gﬁlggsuIfate,
phenylacetaiep¥tiphidayropialaedpliogaateapnedironars, dntbibraapsanyidoedy-preferred
examples of phagmacalogically acce le acid additi ts of the P inhibigogs are the
pharmaceugég\%rygﬁecgf Bije%g&fé Wﬁp% h'a e% %glgkgti% ggrﬁn%a%n%;r%g t g@%@ﬁlﬁﬂoghloric acid,
hydrobromi¢saeitystdfimadti 2phidphélienzitiarepian8§aifotieyaisincat cirr ¥a@mififaric acid,
succinic acid, lactic acid, citric_aci r id,, 1Ry, = t arpoxylic acid, or maleic
acid. If desiﬂe"éﬁ %‘&%‘%‘é@f’ ﬁ[fg aéq*o\c/{eqﬁ\ntgen%o!%r%a%‘ ﬁ%%cg;rﬁﬁﬁ?gg Ft?)!?e E?gg%? repare the salts of the
PDEA4 inhibigpsidatibesphanbac¥@dabESTHo3itnice 200480 e tramE#I¥he PDE4 inhibitors
may be present in the form of their racemates, enantiomers or mixtures thereof. The separation of the
enantiomers from the racemates may be carried out using methods known in the art (e.g., by

chromatogratsieced MREphakidicstcNIeplotepregathisygmmiéen arehd presstiRtention is a
combination0f - ' : inic.re 2| ] @opprigylar an antagonist
o1 M3 el B e IR B
ylacetoxy)-1T@phiasxaneisfthineassatbng clopeodybeantoimirstortad8a84t having an anion X,
whichisap eyt € afale~apj NQAEPRIaIRAct (in particular
3(R)-(2-hyd@Eﬁ@&t@%@ﬁgﬁxﬁﬁ? ﬁﬁﬁ%ﬁrﬁ%&y rr%%yl)-g/-aa;orﬁbi cip{2.2.2)octane bromide)
with a PDE@hHM@I@&%i@W%dWﬁ@@%%&N“@@% Qﬂaﬁ%ﬂﬂ}ﬂbﬂ}e‘?ﬁd( etomilast. Even more

preferred is ﬁﬂf‘cﬁ%gHg@tj3&?@?&5&%@%@&%@}@”@%&@1&%@@%@&@%1 ex. o
phenoxypropyl)-l-azon|ab|05clo 2.2.2)octane, in the form of a salt having an a%‘a{lf&dﬁﬁ?"‘h isa

pharmaceutic&igancoe Sable8hicH of 88555 SITEBRARIEANGR AP pakicisy:
B(E)-(i-hyldr?&-déﬁégmgrgmltgg@tg?%)R &gﬁp}k@f@h ) mgﬁyﬁpolt _nﬁ@@baé:rmyw ' id.P)octane bromiolle)1
s e ationa rumber WO Gae PaYa Wil 360474 P5E AN i3 BogE yPropyl)-1-

Still more preferred PDE4 inhibitors under the present invention are :
Theophylline, Drotaverine hydrochioride, Cilomitast, Roflurnilast, Denbufyliine,
Rolipram, Tetomitast, N-(3,5-Dichloro-4-pyridinyf y-2- 1-{4-fluorobenzyl -5-
hydroxy-1H-indol-3-yl}-2-oxcacetamide, Enprofyliine, Arofylline and the
compounds exemplified in PCT patent applications number WO (03/097613,
WO, 2004/058728 and WO 2005/. The most preferred PDE4 inhibitors are
Cilomilast, Roflumitast, Denbufyliing, Tetomilast and the compounds
exemplified in PCT patent appiications number WO 03/057613, WO,

- 14-



azoniabicycIO[_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

3(R)-(2-hydroxy-2.2-dithien-2-yla v)-1-(3-phepQxypro - Flet loct bromid
with Ao KA G T AOH e B BSat A I o T e ination of an
antagonist gh/Bemmatanmoetceptoraiy feofursid} et Cpamitsar an antagonist of M3 muscarinic
receptors which is 3(R)-(2-hydroxy-2,2-dithien-2-

ylapethy)-1-(3-pheno>.(ypropy1)-1-azoniabicyclo[2.2.2)octane, in the form of a salt having an anion X,
which is a riasmensutically acceptable saiidomis ohirouoIpetRns ACRPTIR PGS PAr

3(R)-(2-hydroxy-2,2-djthien-2-yiacet -1-(3- O}ﬁf@'ﬂ? s1-2zApiaR [
with a PDEH‘%ﬁfﬁﬁgp Q\é%?ﬁgﬁrgrrg gﬁ%{ %égt?c%mi ast, d%%%jéfyélﬁne, an@x@%ﬁ%ﬁ?g\tﬁg;;romlde)
embgci!men?mmgmesg'npmmmﬁswndm@nﬁaﬁm@%ﬁ%@ﬂﬁﬁ%@ﬁ@ﬂ%%é@@ﬁl@m the group
consisting o -(2-hydroxy-2Z.2-dithien-2:. ~: : ;
ylacetoxy)-f—?ﬁ-%%é%@)ﬁ/ﬁ%%%ﬁﬁﬂggo rﬂa%ﬁ:@t(l:?g[ﬁh% : 5%2 a%uengrvov}mdae? (af IZE))m 1p_riate base
phenethy1-Se(Bibiideatithensgspartsing lorgy adsitom bty doRmpias AU 6T Afid

(3R)-3-((23), %yg{gﬁ?%ré@? 2‘?%%%&8&%@%% Arbside, sodium hydroxide, and

phenoxyethyl)-1-azoniabicy .2.2)octarie bromide with a PDE4 inhibitor sel;&ted rom cilomilast,

rofiumilast, Gtabmafijicesxide kol e B tahg e eNe Eh b AR RESHIRS RIS the antagonist
of M3 muscgﬁqlgg éﬂgﬁ%ﬁﬁﬁ%? RN RAehifarkpadY), é’? inpREigularaiRhdRirydraxy-2,2-
- 0

dithien-2-yiacetoxy)-1- enoxypropyl)-1-azoniabicyclo[2.2.2)octane, in the form of a salt having an

anion X, whigbdisma pf@ﬁﬁ@é@@ti@éﬁl@‘@f@tﬁ%ﬁ?ﬁiﬁ&?%@%?HBH@%PW@M acid (in particular
B(R)'(2'hydé%?é?t;}:ér?dgmﬁé‘,‘%hM'%ﬂ@ﬂ%}@d@ﬁh@%@rM&mﬁ@@yﬂlﬂb&s&Emane bromide)

and the PD ibitor is roflumilast. According to another embpodiment of the invention the antagonist

of M3 musc&lﬁﬁh‘tﬁ@@@]@Eﬁ?@%Q?E&ﬁﬁ\dﬁ@ﬁ@f@ﬁ)ﬂfﬁﬁﬁﬂ)‘%\%‘ﬁ%articuIar 3(R)-(2-
hydroxy-2,2-dithien-2-ylacetoxy)-1-(3-phenoxypropy1)-1- azoniabicyclo[2.2.2)octarie, in the form of a

salt having an anion X, which is a
For certain component compounds, acid addition salts may be formed by
treating said compounds with pharmaceutically acceptabie organic and
i.norganic acids, e.g., hydrohalides such as hydrochioride, hydrobromide,
hydroiodide; other mineral acids and their corresponding salts such as sulfate,
'nitrate, phosphate, etc.; and alkyl- and monoaryisulfonates such as
ethanesulfonate, toluenesulfonate, and berizenesulfonate; and other organic
acids and their corresponding salts such as acetate, tartrate, maleate,

succinate, citrate, benzoate, salicyiate, ascorbate, efc.

Accordingly, the pharmaceutically acceptable acid addition saits 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, chilorobenzoate, citrate,
cyclopentanepropionate, digiuconate, dihvdrogenphosphate, dinitrobenzoate,
dodecylsulfate, ethanesulfonate, fumarate, galacterate {(from mucic acid},
galacturonate, giucoheptanoate, giuconate, glutamate, givcerophosphate,
hemisuccinate, hemisulfate, heptanoate, hexanoate, hippurate, hydrochioride,

hydrobromide, hydroiodide, 2-hydroxyethanesulfonate, iodide, isethionate, /so-
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pharmaceutically acceptable anion of a mono or polyvalent acid (in particular

. 3(R)-(2-hydroxy-2,2-dithien-2-ylacetoxy)-1-(3-phenoxypropyl)-1- azoniabicyclo[2.2.2)octane bromide)
and the PDE4 inhibitor is cilomilast. The combinations of the invention can optionally comprise one or
more additigalagHVe:suRsIaaesivhies, rRlgiewhdedie Useluhaténenaaduimal of respiratory
disorders, such as 32-agonists, corticosteroids or%%& ocorticgids leukotriene D4 inh t@rs, inhibitors

o
of egfr-kinasee EEdRERESEEINMBIRSRESHIRIIA R 1T Bhant %d’ﬁ%‘?é’.“?‘ﬁé"ﬁ?&%?r%%?lﬁé Zgonists to be

used in the eombinainssel m iveniiotimies antearomeiatamiatergiahitster gebiioaterol,
carbuterol, cienbuterol, dopexamine, fenoterol, formotﬁfol, heXCéﬁre[nalirﬁe,Siq_l]J{tﬁra% igﬂgtharine,
isoprenaline??é%@%ﬁ%u‘?ﬁ'ﬁ@ff%%@ﬁ?et%l? SN IREE" &f;ﬂ%? gr%l,%o?oﬁuro €, orciprenaline,
pirbuterd, pr@g@{g@breproterol, ritodrine, rimoterol, salbutamol, salmefamol, saimeterol, sibenadet,
sotenerot, sulfonterol, terbutaline, tiaramide, tulobuterol, GSK-597901, GSK-159797, GSK-678007,
GSK-642444, GSK-159802, HOKU-81, (-)-2-F(S)-[2(R)-Hydroxy-2-(4-
hydroxyphemdgthyiamipetsbbd/sxdetpsy dicsRamapubipioialii Adepéabidaasthaddéitydrochloride

monohydrate, carmoter AB-149 and 542- . .
(5,6-diethy|irﬁ?ﬁﬁ-&ﬁhﬁﬁﬁ?ﬁﬁ'ﬂ?ﬁﬁ&{?&%@y rephamaseytipally aghepiable spits which are
Qy(%r?lxy-74isﬁ%o§b&s(ﬂﬁameg@@ﬁ#ﬂbswmo@ieﬂw&aiﬁér*romg@frpmﬂ)d@ftﬂ&tﬁ%zolone,
-(2-fluoro-4-hydro ny1)-2-[4-(1- | -2- 2 » i
O L PR JBA N B o
[4-(1-benzimiic Olydi) e2anid toji2-Bity fanianfedsithOl - hydroxy-2-naphthalenecarboxylic

112H-5-hydroxy:3-0x041:4-1.4- in-3-01- - E gﬂf‘éﬁ } thyl-2-
propylamino% danoglﬂa: '|9|%Cﬁy%%%@gxg%%géiéﬁgo%ﬁnSyﬁfhﬁ%]g(g%%%%g&e
methoxyphe gl anethyb2are dhyisaiinoethamdl =4 inhibitors.
142H-5-hydroxy-3-ox0-4H1,4-benzoxazin-8-y13-243-(4-n-butyloxyPheny1}-2-methyl-2-propylaminolet
hanol, 142H-5-hydroxy-3-0x0-41-1-1,4-benzoxaziri-8-y1)-2-{443-(4-methox Phenﬁl)-
1,2,4-triazol-Brythe- phaetiagiepitna,campe&ipan 65 &2 Fjteokey the: iRy e PD=4
isopropylami -2 14 R AR FHRiB0:S; eMartdmers or

qﬁﬁﬂ%%%)@%%b% RROEOHERIIr (-8l (el

trifluoromethylpheny rt-butylamino)ethanol and

1-(4-ethoxycanbOHIBatIRTEEy Hiro SSHATHHRIM h IR R EAHOMETE HTRTB) KR SRR IR &% PEhe form of

their racemales, el £TRHOMErolAr diRAR aBS Aad Byian dtasraingrd opiranally their

pharmacologically-compatible acid addition salts. Examples of suitable corticosteroids and
glucocorticoid¥ &f@sc&icbe combined with M3-antagonists and PDE4 inhibitors are prednisolone,
methylprednisolone, dexamethasone, naflocort, deflazacort, halopredone acetate, budesonide,
beclomethasone di'%_?pionate, hydrocortisone, triamcinolone acetonid;, fitééocintglone acetonide,

fiuocinonide, GEBFRSTEREPIFRRIBERSthYISBEEBioRES SN AR Sfe palmitoate,
tipredane, hygiqeeriseneragepansiarinle dniepbatesatalamietdsenel dippapitndde shalometasone,

methylprednisolone suleptanate, mometasone furoate, rime ne, prednisolope famesylate,
ciclesonide, d%‘ﬁﬁ%ﬁé%@ﬁ%ﬁ&fé?ﬂﬁﬁ@a@%ﬁ?@@@p@%e? égigbgéﬁs 5¥e _%’)r?é é%%%egrednol
etabonate, bejapethRsrnehphsatpsaRghate dnmisstgeiofif <t Risctm aldrahtetbasaie sodium

phosphate, triamcinolone, betamethasone 17-yalerate, betamet t ipropionate,
hydrocortisoné%%%@é(ﬂ@?%%ﬁ%ﬁgz)w : §dﬁ1ﬁ1%ﬂ@ﬁ&%ﬁfﬁ%ﬁ%o@%@%%ﬂs g]f?fggﬁgi@and

hydrocortisongrpselvigitat BsanplesaeicusaBiR|-Th A anteyeh i ithieredrylssgombitedwith M3
antagonists and PDE4 inhibitors are tomeiuk Ibud:last, | r rﬁgﬁ@ t; cate, zafirlukast,
ritolukast, verldREBE IHTTHE lt%%?@ﬁ%?ﬁgsﬁéo%%% g&ﬁ%ﬁi@ﬁ %odlum% RSP
4_44.-{3-(4-Ac@‘glaa-tbp{drony€2ﬁqnma§;mﬁmimmﬁamp@leuﬁof)&iimmf@%@a&yﬁ&%m?@
[[51[3-(4-Acetyl-3- hydroxy-2-propylpheno ropylithiol-1,3 4-thiadiazol;2- ig3agetic acid, 9-[(4-
Acetyl-S-hydr%Wg%fgL%éjﬁp%oe 5@%@&%&%&%%&(%—%ﬁy%@%@%%ﬁ%%%—?agpyrimidin4-one,
543-[2-(7-Chlgsaaningiinedi L) vimpirimnipdid K. Ridictanay lodhsainey 0t 4 aliirteaAbic acid sodium
salt; 34143-[2-(7- Chloroguinolin-2:=ylyinyli -p=(di iNE)z3
oxopropyisuIfa%)')ﬁ)ﬁl%\g@g}?a{ﬁﬁ]é%ﬁ%%ﬂ@gﬁgﬁé%%ﬁ%@rﬁﬁ)%]%?(@?e?ﬁfﬁi 1aient
3 4]thiadiazolefSREBsaH3Har3EROR S HispHiidrRrdlBgofyiacetoxy - 1-(3-phefokypropyl)-
446-Acety1-3%3.§%5 ?g%%&%‘% %ﬁﬂ@gﬁdmﬁéymﬁ’lﬁf&méﬁa@n@Eﬁ@%@ﬁ%ﬁéﬁmriC acid,
-methyl-54N-(2-methyl-4,4,4-

(R)-3-Methoxy-4

trifluorobutyl)cafFartbiiatyR2yinsidhen-<-yarmay bhdAyriaRmiye R aiide,
(R)-3-[2-Methoxy-44N-(2-methylphenylsulfonyl)carbamoylThenzyl]-1-methyl-N-
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(4 ,4,4-trifluoro-2-methylbutyl)indole-5-carbOxamide, (+)-4(5 )-(4-
Carboxyphenylthio)-744-(4-Phenoxybutoxy)pheny1}-5(Z)-heptenoic acid and the compounds claimed
in the PCT patent application number PCTEP03/12581, Examples of ,suit?;rJ]le inhibitors of egfr-kinase
that can bezansticydiofRI2MPaisagonidie b e sHhIREPS & FuRfe WL R nab, gefitinib,
e R IvdiReriedds R sl ol vty apstindvia NaridGer j
Chloro-4-fiuoroPhenylamino)-3-Cyano-7-ethoxyquinolin-6-y1}-4-(dim Epjllamlno)- 2(E)-butenamide.
Examples 3fRuiBabisipes-driséhignoiota apieyar ﬂé‘@&%‘b B’W’[ﬁ 3 antagonists and PDE4

inhibitors ae chlarmpiniazele sdisyiaitoAaMARIMEHumilast.
5-(2,6-Dic?1%%?(c})% én I -2-(2,%—difluorophenyisuIfanyl)-GH-pyrimido[3,4- b]pyridazin-6-one,
4-Acetamido-N-(tert-butyl)benzamicie, 3010-469 (described in Olin Pharmacol Ther 2004, 75(2): Abst

P14-7 and X?ém&%ﬁppﬁgg&@@ﬁmé&@ﬁe?@%xﬁ@%zeﬁuppbm)mtssamﬁaaﬁqm@ of suitable

NK1-receptor antagonists that can be combined with M3 ag‘ﬁ]a nista and P%@%rl jbitors are
nolpitantiurArbeirgenizhafiiht, IRGRIHNE FSRINRER PRIITS ?m%?abrﬂe%?{gn , ezfopitant,
4[3_-(2-Penté_/,LEg]§cwl _Qfdféﬁgli@?%ﬂzﬂgﬂiﬁﬂwébéqﬂ@ﬁyﬁﬁl@ffB{/HFG{Wdlﬁw?Mﬁh@hﬁalanyl-alIo-threo
nyi-asparaginyl-serine C-1.7-0-3.1 lactone, 1-Methylindol-3-ylIcar -

ychony) LRGP DI A R S by (1 g dorm of 2
(2R,43)-N-[14815-Riss A uaremsthyeibanz eyiiatrtdschitcabe mopippisdirlaripn of a mono
yllquinoline-4-carboxamide, 3-

', 3-[2(R)-[1 - RSP 4
Lis(riuoroFR PR BT Bl HLSr RSP F IR Rt -
oxo-4,5-dihgﬂg};§ FodtiriazotenikipibosBlii amthbis (ameide) ity ki CHpRiA &) RGO
[3-[2(R)-[1(R)43,5-his(triflupromethyl)Phenyl)et -3(3)-(4 )-
4-morpho|irﬁﬂﬁ*ﬁ@ﬁ?ﬁ@’,@-’ﬂ?ﬁ%%ﬁ%&% Tﬂ%%%gz%%%ﬁéyﬁ%ﬁ?@ﬁ?ﬁ?ﬁ acid 1-
deoxy-1-(methylamino)-D-glucitol (1:2) salt, 1'4242(R)-(3,4-DichloroPhens/1)-4-

(3,4,5-trimethoxybenzoyl)morpholin-2-yliethyli '(g|t9ﬁ5]; thi . -4ipiperidine] 2(S)-oxide
hydrochloridﬁéngﬁ(@f %gﬁ‘dog%d%%o%qcﬁﬂ{éd i EJ% %SS%BJE%B%I:%,%)Z(SUQ |, 45): Abst P2664.
The Combinaﬂm@ﬁfa‘tf@lexszttibnnnﬂ)etm’mseddnﬁthéﬁﬁb@fr%@%)l‘@'ﬁﬁ?rﬁi’%?d%ﬂ)\?ﬁ|@ﬁ”’ “susceptible to

amelioration ﬂbﬁ% é'muS%ﬁr%%,e%or&%@gﬁwgﬁggmiam%%g&@ Marirgsceamjcireceptors and

inhibition of ase 4. e present application encompasses methods of treatment of

these disordetisnathwiel- (B thenthent headmbiRKons STaNRARIGYRRbR AR ARfufacture of a
medicament for the treatment of hese SisgdsEantyl-2-hydroxy-2-thien-2-yiacetoxyl-1-(2-
phenoxyethyl)-1-azoniabicyclof2.2. Zjoctane bromide with a PDE4 inhibitor

selected from cilomitast, roflumitast, denbufyliine, and tefomilast.

According to one embodiment of the invention the antagonist of M3 muscarinic
receptors is a compound of formuia (1) and in particuiar 3(R)-(2-hydroxy-2,2-
dithien-2-ylacetoxy)-1-(3-phenoxypropyl)-1 -azoniabicyciof2.2.2}octane, in the
form of a salt having an anion X, which is a pharmaceuticaily acceptable anion
of a mono or pdkyvatent acid {in particular 3(R)-(2-hydroxy-2,2-dithien-2-
yiacetoxy}—1-(3-phenoxypropyl)~1~azon':abicycio[2.2.2]octane bromide) and the

PDE4 inhibitor is roflumilast.

According to another embodiment of the invention the antagonist of M3
muscarinic receptors is a compound of formula (1) and in particular 3{(R)}-{Z-
hydroxy-2,2-dithien-2-yiacetoxy)-1-(3-phenoxypropyl-1-
azoniabicyclo[2.2.2Joctane, in the form of a salt having an anion X, which is a
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Preferred examples of such disorders are those respiratory diseases, wherein the use of
bronchodilating agents is expected to have a beneficial effect, for example asthma, acute or chronic
bronchitis, emphysema, or Chronic Obstructive Pulmonary Disease (COPD). The active compounds in

the combing{ig. ke thed¥BpAmapIs 0fidheonyentian, dhe Bk miEbitb( padteniaother optional
active compounds may be administer c;}fg[%ether iqtﬂg ?meghagmqaﬁqtical composition or in
different cc&ﬁ)b&?ﬁﬁﬁ@fﬁ\é“r?d%’&i%f%%' IOt akEB0S OSNBERRYANt or sequential administration
by the samg.graBifignent rgisctmensembeimerhthe Peesenitibiteritaigrildges a kit of parts
comprising an antagonist of M3 muscarinic receptors of formula (I) together with instructions for

simultaneous, concurrent, separate or sequential use in combination with a PDE4 inhibitor for the
treatment of geresgitatenodiseatewhighties pandsptokid ! ptayenisenons @pwrdeered embodiment the

present inventjon provides a kit of parts comprisi n nj Il eptors which is
3(R)-(2-hy(ﬂ8%niiaﬁ \Ehe Kﬁ%’é) %&%C[‘f} %?1%%(?)‘?{/%%%%%!%@0%%ﬁé{%@g?&tane, in the
form of a sadiwdneasisiea subichd$a-phansts ettt wrokistan|glasierdtaigtono or polyvalent
acid (in particular 3(R)-(2-hydroxy-2,2-dithien-2- . , s

ylacetoxy)-ie-Eé‘-‘-ﬁH@ﬂ% ‘io}%@9&?§1599ﬁ*§%ﬁ%é|8@5‘%88%,%%r%‘%?gg)‘?gg‘%'ttﬁésr 3v?t /?rrlstructions for
simultaneoyg; ¢qaedpRNtaReR@IAiEsOr sequential use in combination with a PDE4 inhibitor for the
treatment of a respiratory disease which responds to M3 antagonism. In another embodiment the
present invention provides a package comprising an antagonist of M3 muscarinic receptors of formula

(1) and a PDf% iphikitesdp2heysitatitan eeussabirctinecorsbipatinpovisbguantaliosen® the treatment
invention cGHEESTEOPE b AREBUEEA NG A AREEGTe B e e e Shptors of formua ()
and in partiidgeraniin@genistibel MBrmotatiriexepeptalpatipliesd(RpeRiaydoxy-2,2-dithien-2-
which 1 » pIRHERALTE ARy SRR B ATE e LT B B et Ol T aticutar
3(R)-(2-hydreaprirsiditienePepkiret pmipat¢se| phermigmbpgpyaeaebitusicps ol Zn2i2fdbtane bromide)
ey SoE oA SR e AP SRS SBRgHz n neeament of
' terbutaling, tiaramide, tulobuterol, GSK-597901, GSK-158797, G8K-578007,
BSK-842444, GSK-159802, HOKU-81, {-»-2-[7(S}{2(R)-Hydroxy-2-(4-
hydroxyphenyi)ethyiamino}—S,6,7’,8-tetrahydro~2-naphthyioxy}—N,N-
dimethylacetamide hydrochioride monohydrate, carmoterol, QAB-148 and 5-{2-
(5,6-diethylindan-2-ytamino)-1 ~hydroxyethyll-8-hydroxy-1H-quinolin-2-ong, 4-
hydroxy-7-12-{12-{{3-(2-phenyiethoxy)propyljsulfonyl} ethvilamino}ethyi}-2(3H)-
benzothiazoione, 1-(2-fluoro-4-hydroxyphenyl)-2-[4-(1-benzimidazolyl}-2-
methyl-2-butylaminojethanol, 1-[3-(4-methoxybenzylamino-4-hydroxyphenyl}-2-
[4-(1-benzimidazolyl}-2-methyi-2-butyla minojethanol, 1-{2H-5-hydroxy-3-oxo-
4H-1 4-benzoxazin-8-yl}-2-[3-(4-N,N -dimethylaminophenyl}-2-methyl-2-
propytamino)ethanol, 1-[2H-5-hydroxy-3-oxo-4 H-1 J4-benzoxazin-g-yij-2-{3-(4-
methoxyphenyl}-2-methyi-2-propylaminojethanol, 1-[2H-5-hydroxy-3-0xo-4H-
1 ,4—benzoxazin—8~y!}-2-{3~(4~n~butyt0xypheﬂy!}-2-methyi-2-propykamino}ethano’,,
1-12H-5-hydroxy-3-oxo-4H-1 A4-benzoxazin-8-yl}-2-{4-[3-(4-methoxyphenyl}-
1.2 4-triazol-3-yl]-2-methyl-2-butylaminc}etnanol, 5-hyd roxy-8-(1-hydroxy-2-
isopropytaminobutyl)-2H-1 4-benzoxazin-3-(4H)-one, 1-(4~-amino-3-chiore-o-
trifiuoromethyiphenyl)-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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in a preferred embodiment of the invention the active compounds in the combination are administered
by inhalation through a common delivery device, wherein they can be formulated in the same or in
different pharmaceutical compositions. In the most preferred embodiment the M3 antagonist of the

invention and the PRE4 inhibitoriadathrieseaitsrdaensagnamb atixiaces tivateniingasition and are
administered by inhalation through a common deliv%ﬁ/ deﬁe. H],one arﬁ ect the invention provides a
combinatioPRig PRk in e MRATTERERIRASRINRMAATHE AR RIRYRINRR () 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 ntagonist of
M3 muscaﬁ#ﬁé%@ﬁt‘é@}igqﬁ’ﬁ%mﬁﬁﬂﬁ%ﬁ% %ﬁi@ﬁ%ﬁ@c&ﬁg(}’@aﬁﬁ/ﬁ%&aﬁrﬁ% ocrtg(‘%%)rﬂg?g are mixed and
processed {tmathessgeissnpaiceDELaradbiersamppretissoltne coretinatietniselahe, M3
antagonist of the invention, the. PDE4 inhibitor and any other optional, acti nds may be
administer&EBgRATERRINRIGRP G 'ﬁﬁoé;[}]ﬁdﬂ‘?ga/ﬁé?g%ngf égﬁg%r%é% fo ge%%élated, e.g. orally
(as syrups, iabletRetansitesiilnophgetscoptiniEiisteasdrigropieitonsa tateritsolving preparations,
lozenges, etc); topically (as,creams, ointments, lotiQ /S £ SRSk Ry injection
(subcutanedHSC ﬂjgagr "f%ﬂﬁ? ni}'s%?f a??}é?fa%?éﬁgﬁg@%a.#g%?%hﬁ;%tigoE (asna dry powder, a
solution, a disppisiats, ele)afie rsamearainitad for inrttans, MedreceriisarmBPSROPASented in unit
dosage form and may he prepared b : ( Lknown intheartafphasmacy. All
methods in&[ﬁ]%nfﬁ%ré?z%‘ c?fl%ﬁrr?g%%ags é]%ﬁé%&/% %gﬁ%}gﬁgﬁ]to assbciéﬂéﬂc?r,}%vith the carrier. In

general the éatepttatinasracenpteparedpatsfoitnyalsnmpreieisaeryRgnaRyiaiociation the active
ingredient withlg%gi%q d%arrgePr?O% ng{}('?%,ii\gﬁ%%?ﬁﬂﬁg%@é}?é%%&?&ﬁé@?@;éﬂ%btﬁé’&cessary’ shaping the
ation. Form [

product intotF& desired T6rmu ulations of the present invention suitable for oral
administratipnopiaydie pJoispredoch e st UbRERIRHZEPEEIVNESIR FFRBISTB Bablets each

containing aipregeigMined AOUNL L NG ACLYE1BUEdERI RB SRR BRI as a solution or

a suspension in an agueous liquid or a non-aqueous liquid; or as an oll- in-water liquid emulsion or a

water-in-oil lipireringsiore. Thealerwteingemabasse) adsbensibasarsydRametieelectuary or

paste. hydrocoriisone acetate, hydrocortisone sodium succinate, prednisoione sodium

phosphate and hydrocortisone probutate.

Examples of suitable LTD4 antagonists that can be combined with M3
antagonists and PDE4 inhibitors are tormelukast, tbudiiast, pobitukast,
praniukast hydrate, zafirlukast, ritolukast, veriukast, suiukast, cinalukast,
iralukast sodium, montelukast sodium, 4-[4-[3-(4-Acetyl-3-hydroxy-2-
propyiphenoxy)propylsulfonyljphenyil-4-oxcbutyric acid, [[5-[[3-(4-Acetyl-3-
hydroxy-2-propylphenoxy )propyljthio}-1 3, 4-thiadiazoi-2-yljthiolacetic acid, 8-[(4-
Acetyl-3-hydroxy-2-n-propyiphenoxyymethyl}-3-(1 H-tetrazol-5-yh-4H-pyrido[1,2-
alpyrimidin-4-one, 5-[3-[2-(7-Chioroquinolin-2-yl)vinyljphenyl}-8-(N,N-
dimethylcarbamoyi}-4,6-dithiaoctanoic acid sodium salt; 3-[1-[3-[2-(7-
Chioroquinoiin@—yl)vinyl]pheny[}—'E—[3—(dimethy%am%no)~3-
oxopropyisuffanyljmethyisulfanyi}propionic acid sodium salt, 6-(2-
Cyclohexylethyl)-[1,3 4]thiadiazolof3,2-a}-1 \2,3-triazolof4,5-djpyrimidin-9(1H}-
one, 4-[6—Acetyl~3—[3-(4—acetyi-S—hyciroxy-z-propytphenylth’io)propoxy}-z—
propyiphenoxyjbutyric acid, (R)-3-Methoxy-4-{1-methyl-5-[N-(2-methyi-4 4,4
triﬂuorob‘utyt)carbamoy!j%ndol—3—ylmethyi}~N»(2-methyiphenytsuifonyi)benzamide,
(R)-3-{2-M ethoxyA—[N-(ZQmethyiphenyisuifonyi)carbamoyt]benzyl}-i -methyl-N-
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A syrup formulation will generally consist of a suspension or solution of the compound or saltin a liquid
carrier for example, ethanol, natural, synthetic or semisynthetic oils such as peanut oil and olive oll,
glycerine or water with flavouring, sweetener and/or colouring agent. Where the composition is in the

form of a t%b L AIBRANTAEAIisahFtBIsSundlpuraititor pref@ng-solid formulations may be

used. Examples of such carriers include cellujoses, stearat CE ' tearate or stearic
acid, talc, @@mpa@a&lﬁl=§ia7rdﬁé@:*%{b‘%88§y§r@°§ﬁ’§P§§é‘yﬁ%ﬂ’é ﬁ%y gé%?nggc%g@é ?gé;npression or
moulding, optioRaA;WERBNRIH PR ©@TCeswoTyspgiiediEntsOurepRe3FdRaBIdEMay be prepared by
compressing in a suitable machine the active ingredient in a free-flowing form such as a powder or
granules, optionally mixed with binders, lubricants, inert diluents, lubricating, surface active or

dispersingaganiseVioukdagirbistaoiney bé sphddripsmtnaltivanibacamaisiedivdihMeé a mixture of the
powdered blend comprising the active.compoun iste it an. ingrt:liquicheiuaipt and optionally
dried and SBIREPIHE ﬁ{lﬂég’t) ﬁ%@bﬁﬁﬁ%l %géggnﬂﬂﬁbréﬁg%‘gqﬁgg ma bé%mulated so as to
provide magifigelifi Byslevhpiricentatiedimisleisaiotehipaddviapriistiethérdf(Yvhere the
composition is in the form of a capsule, an tine SHialRmiSBUlamgefeygxaAle using the
aforementibhEef %‘élr%@?r??&%éﬁ% A %ige%éﬁglﬁe%@%@% the com%gsition is iﬁgthe form of a soft
gelatine capguiehatsnphagamaceutical carrier routinely used for preparing dispersions or suspensions
may be considered, for example agqueous gums, celluloses, silicates or oils, and are incorporated in a
soft gelatine capsule. Dry powder compositions for topical delivery to the Iungtb inhalation may, for
example, b pieasstest suilitsecrdBitnasy PuiREGIRGTEIsEEMELRMASEHAN “and cartridges of for

example gelatine or ”Stﬁéﬁﬂﬁé"i i%%ﬂg}g laminatedhaluminimfod)idar wepdmapimbaler or
?"i:’gsoeft e form '

insufflator. P4 ulation may be suitable for unit dose or m gi-dose delivery, in the

case of multi-({@@sBidalivenhenwforitibuiivespbepreiiated SrvBlRRI i Use. Dry powder

inhalers areHikjiljus?cg%lsrgggaq‘gﬁt LB AW deHSEIRosea e dine-46l (tessodned(c) multi dose
devices. Forhriiations generally contain a powder mix for inhalati f%;?e compounds of the invention
and a suitabteq:jmmm(&’dm&?@%s?@tﬁ%w&%ﬁa@gs\é%%% .C‘Ugg%mactose is preferred.

ctive re T A o G ngtacian (5 may be presenied withot excipients.
Examples of suitable NK1-recepior antagonists that can be combined with M3
antagonists and PDE4 inhibitors are nolpitantium besilate, dapitant, lanepitant,
vofopitant hydrochioride, aprepitant, eziopitant, N-[3-(2-Pentyiphenyl)propionyi}-
threony!-N—methy!—Z,S-dehydrotyrosyi-ieucyi-D-phenyiaianyi-allo—threony%—
asparaginyl-serine £.1.7-0-3.1 lactone, 1-Methylindol-3-yicarbony-{4(R}-
hydtoxy}i.—proiyl~[3-(2—naphthyi)}-L-aianine N-penzyi-N-methytamide, (+r
(28,38}-3-[2-Methoxy-S-(triﬂuoromethoxy)benzykam’mo}-2-phenyipiperid%ne,
(2R, 4S3)-N-[1-[3 ,5—5is(triﬁuQromethy1)benzoyl}~2-(4~chiorobenzyi)piperidin~4-
yliquinoline-4-carboxamide, 3-2(R)1{(R)-[3,5-
Bis(triﬂuoromethy!)phenyl]ethoxy}-S(S )—(4~ﬂuorophenyl)morphoiin»4-ykmethy!]-5—
oxe-4,5-dinydro-1H-1 2 4-triazole-1-phosphinic acid bis(N-methyl-D-glucamine)
salt; [3-[2(R)-[1(R}-[3,5-bis(trifl uorcmethy[)phenyi]ethoxy}~3(8}-(4-ﬁuoropheny£}~
4-morphoiiny!mathyi]—2,5—dihydro—5—oxo-'i H-1 2 4-triazol-1-yljphosphonic acid 1-
deoxy—"i-(methylamino}~D-giucito§ (1:2) salt, 1‘—[2-[2(R)—(3,4—Dich50ropheny!}u4-
(3,-4,ﬁ-trimethoxybenzoyi)morpho!in-Z—yl] sthylspirofbenzocithiophen-1({3H)-4-
piperidine] 2(S)-oxide hydrochioride and the compound CS-003 described in
Eur Respir J 2003, 22(Suppl. 45): Abst pP2664.
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For single dose inhalers of the first type, single doses have been weighed by the manufacturer into
small containers, which are mostly hard gelatine capsules. A capsule has to be taken from a separate
box or container and inserted into a receptacle area of the inhaler. Next, the capsule has to be opened
or perforated with pins or cutting blades in order to allow part of the inspiratory air stream to pass

through the capsule for powder entrainment or ta disch Sanside through
these perfdRRiGREBINAHATS #E@ﬁ'ﬂﬂﬁf&ar}&gg%ﬁr#\%eﬁ%ﬁa at?oﬁg%ggqﬁ%gﬁﬁgn, the emptied
](c:apsule tha‘m{@_tg% r@m@ygﬁﬂ\r@m ﬁm?ﬂ@@ﬁa@aﬁgaiB_iMﬁ@ﬁm%mmﬁgfggf?hé;ﬁﬁ%!iiaisdnecessarfy
or inserting and removing the capsule, which.is.an o : and burdensome for
some patieﬁﬁ?@ﬂié‘%?ggdg;%%ﬂ?gdr% %%oasseg o rﬁgﬁg%rgat?ﬁé ﬁ%%?&lesé%ﬂr inhalation powders
are (a) pooTIS!es pagRinabpicisioreantakp Assasmecinsisiest &ieaP)ProbiéAtSHith opening or

perforation after the capsules have been igusl 8deiative humidity, which
causes fraGfRBF&HRH? Wﬁﬁﬁﬁ@? ’%snedogﬁ g%?ﬂ%%ﬁ%%ﬁ%ﬁ%&e fragments. Moreover, for a

number of egpswie-tokalsts, inedicarietatdapiisitiehtinania fopeptaEPEIg SNielsen et al, 1997). Some
capsule inhalers have a magazine from which individual capsules can be transferred to a receiving
chamber, in which perforation and emptying takes place, as described in WO 92/03175. Other capsule
inhalers hapesievaluisgamagazintsusitisapsere araibersaRRIEHAYEBRARSS MIFEWith the air

duit f di . 9 i f multipl
conduit for dose dis a%e?%#%ﬁé%e#r%%ﬁg gggéé.%@gg%m)aﬂée%ﬁ@m@mmgﬂypeo multiple

unit dose in glgf‘setgge{ lers, which have a limited number of unit doses in supply on
a disk or orexeatiipe BlitiendnBalds probienip SR ehiis FEBRYRRMGN ¥t HEIREdicament than capsule

inhalers. A %%%rﬁ%ﬁ\b{%f%ﬁiﬁ'q?@%g Rygerigrating the cover as well as the blister foil, or by

peeling off the cover 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 disPOSﬂ%%%@E%H%&REH&&%%QWm,im.@uﬂi@gwheamsbniqmm to transport the strip
and open the Blister pockets. Multi-dose inhalers do not co,ntaip#trﬁe-measured 8uangt'%%of the
s

powder forniNabianTHey RER<iSpBIDIE AN R RIE R RIARR A & ENERR RS nciple that
has to be Opﬁf‘aﬁﬁ%{&ée%ﬁé@@t« T hgcontringtheassentbinlecinsesitbatar isiflatedtindividually
Ik o

from the bu powder by volumetric displacement. Various dose measuring_pringi exist,
including roteastnesiiembiairsses o BRRRIES SRR, ?@B@%@ﬂ{%%eﬁggﬂgimo DE
4239402 and ER 0674233y etatabiesyindameterg réRe)166294; GB 2165159 and WO 92/09322)
and rotatable frustums (e. g. WO 92/00771), all having cavities which have to be filled with powder

from the container. Other multi dose devices have measuring slides (e. g.US 5201308 and WO
97/00703) ofmeasHFiG BiRGE R ifeadatalventiccupniaidetal kivebsagdispragea@étain volume of

poute rom e conane i delvery chmber o A A2 AERAAREGRLANNG S204068

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

PDE4 inhibitor for the treatment of a respiratory disease which responds to M3

antagonisim.

in a preferred embodiment the present invention provides a kit of parts
comprising an antagonist of M3 muscarinic receptors which is 3(R)-(2-hydroxy-
2 2-dithien-2-yiacetoxy)-1-({3-phenoxypropyl)- -azoniabicyclof2.2.2joctane, in
the form of a salt having an anion X, which is a pharmaceutically acceptadle
anion of a mono or polyvaient acid (in particular 3(R)-(2-hydroxy-2,2-dithien-2-
yiacetoxy)-1-(3-phenoxypropyl}-1 -azoniabicycio[2.2.2joctane 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.



Reproducible dose measuring is one of the major concerns for multi dose inhaler devices. The powder
formulation has to exhibit good and stable flow properties, because filling of the dose measuring cups
or cavities is mostly under the influence of the force of gravity. For reloaded single dose and multiple
unit dose inhalers, the dose measuring accuracy and reproducibility can be guaranteed by the
manufacturer. Multi dose inhalers on the other hand, can cgntain a rEuch Qé%whcﬁ‘rs; Lg;ager of doses,
whereas the ausirsresnbRGRRRILNG PrAReN: 'BYRBHSTHRIARY RART ERECS0LE 1Re mapiratory air
stream in rguiti-dose devisesiisafipm FEaight Rasesertheial 63 emieaBiEvy iohiitpr dadtbecause the

massive and rigid dose measuring systems of multi dose,inhaler itated by this
| Systoms of il doss Nhelers s aghe

inspiratory P UghePEHEETR ained from the cavity and little de-agglomeration

is obtained dyingHsahag Wensagupotys sephBetdigimiegration means are necessary. However in
practice, they are not always part of the inhaler design. Because of the high number of doses in multi-
dose devices, powder adhesion onto the inner walls of the air conduits and the de- agglomeration
means musk ke sisinsizeddintior tegnlasersanegirsessipire mostkRESSEMESithout affecting

the residual doses in th | inhalgrs; #Hene gGletggontainers that can
be replacec?ﬁf?ﬁ?ﬁ nﬁ?ﬁ%ci%%@%%%@?o%%%@?& has been ta 6;en g. E(%}?Vt/l q%}?/,ooo 03). For such
2 3¢

semi-permamagonisticd 048 MUStEriiviTEHBIBS AHNCH S PEBMANEHC RFhfits to prevent drug

accumulati 0 Sl applicaipre ko o ghodeyreg wdesinbradens he compositions
g&'a%g?o%yg-; 4 g@n&%% A 2 |
of the invention carr be administered in aerosols which operate via ? ellant ses by means of

so-called atoaiiSEMNGIaNANIEN Sol MBS B PR ARG RN 2SR Bl SIARASS Tan be sprayed under
high pressuge sghalainaish gfinhmiable rERislestesuity- T heidtenrtagecsiusé-tlomisers is that the

se of propellant gases can be completely di nsed with._ . At
- brop pheno%]{ypropyi}»'i-azon';atei::ycl [?E.B?ogt%ngv t'm:)mlde} and a PDE4 inhibitor for

the simultaneous, concurrent, separaie or sequential use in the treatment of &

respiratory disease which responds to i3 antagonism,

in & preferred embodiment of the invention the active compounds in the
combination are administered by inhalation through a common delivery device,

wherein they can be formulated in the same or in different pharmacesutical

compositions,

in the most preferred embodiment the M3 antagonist of the invention and tne
PDE4 inhibitor are both present in the same pharmaceutical compasition and

are administerad by inhalation through a common deiivery device.

in one aspect the invention provides & combination as herein defined
characterised in that the active ingredients (a) and (b} form pan of a singte

pharmaceutical compesition.

in anotner 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 ©SDE4 inhibitor and optionally other

additives and/or carriers are mixed and processed by methods known per se.



Such atomisers are described, for example, in POT Patent Application No. WO 91/14468 and

- International Patent Application No, WO 97/12687, reference here being made to the contents thereof
Spray compositions for topical delivery to the lung by inhalation may for example be formulated as
aqueous sTltdiertver cuspeuTsiens treasoabinediendelivdredMibaNReRRIHiISE &hBacks, such as a metered

dose inhaleg, i (N Rl ARSI Ge ARRAlRHanRiRR LoRiBBORUDABGURADIe for

inhalation &3% e either a'suspension or a solution and generally contain the active ingredient (s) and

a suitable opdMatersdbly asyssHiiabbeapbth 8ERyarRRALEIRAAHE HIBD rBon or mixtures
thereof, pagiyacly Mo aIPRlkARAS, Bl emsbliua oeiises chieivecasethane,

dichlorotetra-filoroetharie, especially 1,1, 1, 2-tetrafluoroethane, 1 3,3, 2,-

1,1,
heptafiuoropneprsBEeRs cieaAEaPITE HERAEHBR HEXNRESY %tﬂét%ﬁéblé%éa%fﬁﬁ?/salso be used as
propellant. TheastaselpmnastosmRIy be dmeduumeayyipiemectber soacutanerapellant or may

optionally contain additional formulation excipients well known in_the ait s factants eg oleic
acid or Iecitmﬁms&\‘@ﬁ%’%%’@fhéfﬁ%?vﬁpgé@u%é‘z (r)lgrm?g}lag#go\?vﬁéaegneral ﬁgé retained in a

canister (eg-28haltigRiniuReaBisteRdhsed 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
particle size. The optimum particle size for inhalation into the bronchial system is usually 1-1011,
preferably 275 Ramickesdizeligrasizticisons 2 osayeniembs A S PAGE WHEH!ARSASE to reach the

small airways. To achieve t digle sizesrive RAStcRS Wahrraaiiveningsestiestt as produced may
be size redby@ércrl\ 89%(%3 g?%gn'%gf%%eéaﬁg gi%?by micronisation or sup,ercrjticaléluidtt Chgiques. The

desired fracptamapbélsamsinatsduivgs Kie SRSsHEARANG BiIBARY PRIFAS)HE Barticles will be

crystalline. %@g&%}%@@ﬁgh@mr%g@@@ withrerieastised aevstersaredlifficult because of their
poor flowability and extreme agglomeration tendency. To irgl%rf’oa\[/& the efficcije{_:nn g?{hqrg'ﬁé)wder
: en disc

compositiont NPl BRI YRAIRY HEHgE Wfﬁléefﬁ%ii@qﬁﬂ HY AT harged into the

respiratory tragtiJhys BigxaRientsligtariecosaonanivtivergliicesets ganeralyremployed. The
particle size of the excipient will us,ua#y, be nl% h greater than the inhaled medicament within the
present inve‘m%ﬁfﬁlﬁl‘fgﬁn{ﬁé@@?ﬁ'&% L il typically be present as milled lactose, preferably
crystalline alpha lactose

Formutations of the present invention suitable for oral administration may be
presented as discrete units such as capsuies, cachets or tablets each
containing a predetermined amount of the active ingredient; as a powder or
granuies; as a solution or & suspension in an agueous figuid or a non-agueous
liquid; or as an oii- in-water liquid emulsion or a water-in-oil liguid emulsion. The

active ingredient may also be presented as a boius, electuary or pasie.

A syrup formutation will generaliy consist of a suspeansion or soiution of the
compound or salt in a liquid carrier for exampie, ethano!, natural, synthetic or
semisynthetic oils such as peanut oil and ofive oll, glycerine or water with

fiavouring, sweetener and/or colouring agent.

Where the composition is in the form of a tablet, any pharmaceutical carrier
routinely used for preparing soiid formulations may be used. Examples of such
carriers include celiuloses, stearates such as magnesium stearate or stearic

acid, tale, gelatine, acacia, starches, lactose and sucrose.
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monohydrate_. Pressurized aerosol compositions will generally be filled into canisters fitted with a
valve, especially a metering valve. Canisters may optionally be coated with a plastics material e. g. a
fluorocarbon polymer as described in W096132150. Canisters will be fated into an actuator adapted
fOL buccal dethtey mBypicatreaa pysitosdosinasal oliléncirenidaalivséerriengPbove for
inhalation and further | %lége%&o%m@ HE8GLAMPASNIORS Mdhe-Larsy abampradtipr & suspension in
an inert vealc@g_ss?u% '2@ water option II_yléin combination with bgonventigﬁal ex%ipier?t!sEJ such as buffers,
anti-microlsicis/trhie saaiiss/ tha genvs, iRGTRAEM iR T0us ENRCORY ARRIYRg agents which
may be admjinistared by pasalipwiid MitiGHhdermalpnbRNsiermaldamulBHeasgomprise a

conventional Igqueous or non-aqueous vehicle, for example a cream, ointment, lotion or paste or are in
bﬁg*i‘ﬁ‘

the form ofwm@fé@ﬂ%@?ﬁmaﬁaﬁ%waﬁ@dﬁﬁ LYt YR B%DE4 inhibitor
\a/tgroil a(é)l)eth:i?rgégﬂgt?é%é&ﬁ%ﬁ?@@?ﬂigﬂ%@ﬁﬂ@@@fﬁ@mﬁ%mﬁﬁo@mdiw feethetimvention are

. Active substances (a) and ma ssihly.be present in the form of their solvates or
hydrates. mmﬁ%ﬁﬂ%%%ﬁéf%ﬂé%ﬁ%t%@ﬁﬁ%?{EB,* ngq W&Sﬁ@%‘t‘és which may be used
W|th|n the Isg;@p@cpﬁti?]g praseNiay eptionaligryoathed asiscof edediffeanbmisigoulatereights of the
various salt forms. The pharm tical combination ing to inyenti - tai d
(b) generall?/olr?%%Pa%o %v@%%%eﬁ;é){ae) F’a%ﬁiﬁé%?%rﬁoﬁg g %%%% : Mé é@g%)ﬁ’g? B oot

_ _ a 1, preferably m 1: 10 to 400:1. The
weight ratiosispécified below are based on the compound (b) expressed as

3(R)-(2-hydroxy-2,2-dithien-2-ylacetOxy)-1-(3-phenoxypropyl)-1- azoniabicyclo[2.2.2)octane bromide

and the PDF_4 inhibitors rofiumilast and cliomilast which are particularly preferred according to the
invention. Where the composition is in the form of a capsuie, any routine encapsulation is

suitable, for example using the aforementioned carriers in a hard gelatine
capsuie, Where the composition is in the form of a soft getatine capsule any
pharmaceutical carrier routinely used for preparing dispersions or suspensions
may be considered, for example agueous gums, celiuloses, silicates or oils, and

are incorporated in a soft gelatine capsuie.

Dry powder compositions for topical delivery to the lung by inhaiation may, for
sxample, be presenied in different primary packaging systems (such as
capsules and cariridges of for exampie gelatine or blisters of for exampie

laminated aluminium foil), for use in an inhaler or insuffiator.

Packaging of the formulation may be suitable for unit dose or multti-dose
delivery. in the case of multi- dose delivery, the formulation can be pre-meterad
or metered in use. Dry powder inhalers are thus classified into three groups: (a)

single dose, (b) muliiple unit dose and {c) mulii dose devices.

Formulations generally contain a powder mix for inhalation of the compounds of
the invention and 2 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 ng of each therapeutically active ingredient.

Aliemnatively, the active ingredient (s) may be presented without excipients.
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Th_e ph_armaceutical compinations according to the invention may contain (a) and (b) in the case of
rofiumiiast, for example, in a ratio by weight (b):(a) ranging from 1: 10 to 300: 1, preferably from 1: 5 to
200: 1d,'preferably 1: 3to 150: 1, more preferably from 1:2 to 100:1. The pharmaceutical compositions
according g 1 ¥§!E1‘1§%' LSRR ha-comninations gbéak anddbsarewsignedprdministered so that
3(R)-(2_—hydrox§f}t,5?2- ithien-2-ylacetoxy)-1-(3-pheno)opropyl)-1-azoniabicyclo[2.2.21octane bromide
and rofiuntiesranfaesEst Fgamal FPABRY B WD 3 ‘EISBYZB?&E? Jfom 1 to 2000 ug, more

preferably from 5,10 A0QRk g retisratihfnirdfta 896isgeensigierdaiser Borexample, without

restricting the scope of the invention thereto, combinations in which .

3(R)-(2-hy§?ﬁ9€§ﬁ ,@jﬁiﬁlf_@ﬁ-@_—&ﬂ9@&@@?%3%-‘8%%&%3%%%%f? pasz!'i(l)eh%%%g)?c?gp.2.2)octane bromide

:% ru'imes? as &I%baggz%@?gfg%b@wmfedim gaputhiesokpesittonsiactoality rethe #gention may contain
instance from 0,10 .q of 3(R)-(2-hydroxy-2,2-dithien-2- =1- N-1-

| azonlablcylﬂﬁf’zﬁ?—\){)@%ﬁ%aﬁ% %Deaé%ﬁ‘grgl% é Ségg%%éoﬁgﬁﬁﬁggt@%%@éﬁn%ﬁ? t%)ggrc?i?/? :

;t()é))sténﬁe fﬁﬁﬂﬂl‘%lﬂﬁﬁ_mdﬁd imgntaibeapseiitronay tweagiperforations by means of
-(2-hydroxy=2.2-dithien-2- =1 -( nﬁi@ﬂi‘ @@l@ . i

and (a) in tﬁ%’ﬁﬁé@%?’&i%‘mﬂé@ﬁﬁé%ﬁﬁ% )l/§ vf\%lgﬁﬁ%gé)ﬁg)p i}ﬁ%’h% ran e%abm abfﬁtgla? ggtztaon ié)(;:orlnlde

preferably bg%mﬂ%flgmﬁbfeimﬂiéim@ﬁohi@@tﬁ,Wﬁ?@?@?&tﬁy BWAAIRE R 50: 1. The

pharmaceufigal compasions feeardfeniovie Iuessioneniaiing temmitiontinas of (2) and (b) are

usually administered so tha

3(R)-(_2-hyo‘F@W?.e,Zﬁﬁi@“g@@ﬁ’&&’z‘?ﬁﬁ?ﬁf-ﬁ%ﬁ5H%9§Sﬁ5ﬁl@ﬁf-&éigﬁ%ﬁ?§%Swg)atane bromide
and cilomilagtareRsenan! tpasine dspaasadesiandisedOBodmespelf¢alpycran B eic000pg, more

preferably from 10 to 2000pg, even more preferably from 20 10.800pg. '
without restREBRE tHCEEBR I akE T%;ﬁ]gﬁ?ﬁ@?& e (s Rsiye Iﬁggsﬁ}@%?ﬁ@ﬁé@x%& dose. For example,

f’s(ﬁie(ﬁggc(' ) an?aﬁoﬂ?}éﬁ@{i?’c&ts{Wﬂé@hm@WBprpwr)@maatmtamﬁmamﬁzjwane bromide
: 1d c.- ilomilast is used as (a). the pEsiti cording to.the. : .
ot metance NSRS 000 G T B 3 Deh A S AR propD L.

azoniabicyclsf[2sp8) actangriammitiemotdroior 85130Y AiFapeienRalers, incomplete

expulsion has been reported (e. g. Nielsen et al, 1867

Some capsuie inhalers have a magazine from which individua capsules can be
transferred to a receiving chamber, in which perforation and emptying takes
place, as described in WO 82/03175. Other capsuie inhalers have revoiving
magazines with capsule chambers that can be brought in fine with the air
conduit for dose discharge (e. . W081/02558 and GB 2242134). They
comprise the type of multiple unit dose inhalers together with biister inhalers,

which have a iimited number of unit doses in supply on a disk or on a strip.

Biister inhalers provide betier moisture protection of the medicament than
capsuie inhalers. Access 1o the powder is obtained by perforating the cover as
well as the biister foil, or by peeiing 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 repiace an empty strip. Therefore, such cavices are often
disposable with the incorporated dose system, including the technigue used 10

transport the strip and open the biister pockets.



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 myllipledénemRepeadiog @nthe medivehnaed patetitzenaltreqawdeiso multiple inhalative

applications. As an example patients. may receive the combinati rdi 1e.invention for
instance tWOBRAURN i ATEY NS Br % Vee]p}’ %g%ﬁt%og% Bgv%gﬁ;anﬁg%%gaﬁngl\%lm ett) in the morning

e pu
of each tregfimeaplectas: Assthetaf omssratati dnetiiel pséigntamipesoateivei peatsaiiiRiistood as dose
examples per single application (i. e. f o] 'fﬁd‘ig&pg hefahpations according to the
invention le ‘a%%%%% é38¥ Cs%%s 0 {ﬁgﬁgj@#%%gﬁ% ples. Tr?e application of the compositions
according taipsiareation/esnuselftye measuEnth DEREINES 6K aAEMEDLR BdRIBration of action of

the anicholMERIEAREL Mo ey p e RUT 8 068 doxarBieterabipiapmosiion s n uni

dosage form, for exam et, capsule or metered aerosol dose, so tha%&h)(é fﬁgleﬁg may

administer & 23fe2ckyd EERSY 65§§bé@§ﬁ??€@rﬁ&m§§ﬁtﬁrl§3f%oéé%% preferably

from 50 jig tg. 20 ficaliRM3 aniaeetistiacreting (@ the WEeptimO DT 8 phianangutical acceptable
salt thereof and 1 jig to 300 jig, and preferably from 5 ﬁa to %O%é)i ofa P EeArr m&i iégrsgccording to the
invention. TRaViiabWHT Ba BAREIRAIMITPRYC TS ARRi S0R A IRE S PaTiic effect will, of course,

vary with theparisularactivasthnd euiRoladnitsiz0its0shmsibjec TAdép Weatment, and the
particular disorder or disease being treated. The active ingredients. injstered from 1 to 6
times a day,"SERFEEH Rﬂ"@%ﬁt"’fﬁs ﬁg%?éﬁ) %%lﬁ‘\’/llltry}'}? ol %S{S%SB%@Q Hid

re erab?ﬁ e active mgreHien_ts are administered
once or twicgaeay oftisvedat éavpldtectnsiakrdctisa alj@nsahsnbdenamaisered’te the same time,

or very close &%@%@%&nW&eé&lg%grawgim%@g be taken in the morning and the other (s)

later in the d& her 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 aHEBY MG, LR RIEIARGAL ofthe Aelbeseuickeiakan degether al he same

time. Preferably, af [east two, and more preferably all actives would be administered as an admixture.
inhaler devices.

The powder formuiation has to exhibit good and stable flow properties, because

filiing of the dose measuring cups or cavities is mostly under the influence of the

force of gravity.

For reloaded single dose and multiple unit dose inhalers, the dose measuring
accuracy and reproducibility can be guaranteed by the manufacturer. Mulli dose
inhaiers 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
systemns of mulii dose inhalers can not be agitated by this inspiratory air stream,
the pdwdar mass is simply enfrained from the cavity and littie de~aggiomeration

is obtained during discharge.

Conseguently, separate disintegration means are necessary. Howsaver in

practice, they are not aiways part of the inhaler design. Because of the high
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The active substance compositions according to the inventi ini [

S _ _ _ ention are preferably administered in the form
of compositions for inhalation delivered with the help of inhalers, especially dry powder inhalers
however, any other form or parenteral or oral application is possible. Here, the application of inhaled

Ciseases A BT O R P G g o Tee et as formuiation
examples: &#xampiechiEximpis Zha@@eé@gmm@ﬁiqqﬁr@ags must %e%%?rr%rz% Ié%%/%? formulation
reguiar cieaning of these parts must be possibie, without affecting the residual
doses in the 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 §7/000703). For such semi-permanent multi dose inhalers with disposable

drug containers, the requirements 10 prevent drug accumuiation are even
stricter.

Apart from applications through dry powder inhalers the compesitions of the
invention can be administered i.n aerosols which operate via propeliant gases of
by means of so-called atomisers, via which solutions of pharmacologicaliy-
active substances can be sprayed under high pressure so that a mist of
inhalable particies results. The advantage of these atomisers is that the use of

propeliant gases can be complately dispensed with.

Such atomisers are described, for exampie, in PCT Patent Application No. WO
91/14488 and International Patent Application No. WO 97/ 2887, reference
here being made to the contents thereot,

Spray compositions for topical delivery 10 the tung by inhalation may for
example be formulated as agueous solutions or suspensions or as aercsols
delivered from pressurised packs, such as a metered dose inhaier, with the use
of a suitable liguefied propeliant. Aerosol compositions. suitable for inhalation
can be either a suspension or a solution and generally contain the active
ingredient {s) and a suitable propelant such as a fluorocarbon or hydrogen-
containing chiorofiuorocarbon or mixtures thereof, particularty
hydrofiuorcalkanes, e. g. dichiorodifiuorometnane, trichiorofiuoromethane,
dichiorotetra-fiuoroethiane, espacially 1,1, 1, 2-tetrafiluoroethane, 1,1, 1,2,3,3, 5
heptafluoro-n-propane or a mixture thereot. Carbon dioxide or other suitabie
gas may also be used as propeliant. The aerosol compaosition may be free from
excipients other than the propeliant or may optionally contain additional
forrmulation excipients well known in the art such as sur?acténts eg oleic acid or

iecithin and cosolvens eg ethanol, Pressurised formuiations will generaliy be
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3(R)-(2-hydroxy-2 2-dithien-2-yiacetoxY)-1-(S-Phenox roPyl)-1 iabi

; . -1- azoniabicyclo[2.2.

- bromide100 Ctiomilastl00 Lactose2.500 YProRy) icyclo[2.2.2)octane
retained in a canister (eg an aluminium canister) closed with a vaive (eg 2

metering valve) and fitted into an actuator provided with a mouihpiece.

Medicaments for administration by inhalation desirably have a controlied
particle size. The optimum particle size for inhalation into the bronchial system
is usually 1-10p, preferably 2-5u. Particles having a size above 20p are
generally too large when inhaled fo reach the small airways. To achieve these
particie sizes the particles of the activé ingredient as produced may be size
reduced by conventional means eg by micronigation or supercrificat fiuid
technigues. The desired fraction may be separated out by air classification or
sieving. Preferabiy, the particies wili be crystaliine.

Achieving a high dose reproducibility with micronised powders is difficult
because of their poor flowability and extreme agglomeration tendency. 10

~ improve the efficiency of di’y powder compositions, the particies should be large
while in the inhaler, but small when discharged into the respiratory fracl. Thus,
an excipient such as lactose, manitol or glucose is generally empioyed. The
particie size of the excipient will usualty be much greater than the inhaled
madicament within the present invention. When the excipient is lactose it will

typically be present as milled lactose, preferably crystaliing alpha lactose
mononydrate,

Pressurized aeroso! compositions will generally be filled into canisters fitted with
a valve, especially a metering vaive. Canisters may opticnally be coated with a
plastics matenal e. g. a fluorocarbon polymer as described in wW0es/32150.
Canistars will be fitted info an actuator adapted for buccai delivery.

Typical compositions for nasal delivery inciude those mentioned above for
inhatation and further include non-pressurized compaesitions in the form of a
soiution or suspension in an inert vehicle such as water optionally in
combination with conventional excipients such as buffers, anti-microbials,

muccadhesive agents, tonicity modifying agents and viscosity modifying agents
which may be administered by nasal pump.
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Example 3 Ingredient * Amount in ug (3R)-1-pheneth [
ple yl-3-(9H-xanthene-9-carbonyioxy)-1-
azoniabicyclo[2.2.2)octane bromide 100 Roflumilast 5 Lactose 2.500 o)

Typical dermal and transdermal formulations comprise a conventional agusous

or non-agueous vehicie, for example a cream, ointment, lotion or paste or are in
the form of a medicated plaster, patch or membrane.

The proportions in which (a) the PDE4 inhibitor and (b) the antagonist of M3
muscarinic receptors may be used according to the invention are variable.
Active substances (a) and (b) may possibiy be present in the form of their
solvates or hydrates. Depending on the choice of the compounds {a) and (b},
the weight rafios which may be used within the scope of the present invention
vary on the basis of the different molecular weights of the various salt forms.
The pharmaceutical combinations according o the invention may contain (&)
and (b) generally in a ratio by weight (b).(a) ranging from 1: 5 to 500: 1,
preferably from 1: 10 to 400: 1.

The weight ratios speciiied pelow are nased on the compound (b) expressed as
3(R)~(2~hyc§roxy—z,2~di‘thien~2-y‘.acetoxy)-1 -(3-phenoxypropy!}-1-
azoniabicycio]2.2.2joctane bromide and the PDE4 inhibitors roflumilast anc

cilomitast which are particularly preferred according 10 the invention.

The pharmaceutical combinations according to the invention may contain {a)
and {(b) in the case of rofiumilast, for exampie, in a ratio by weight (b){a)

ranging from 1: 10 to 300 1, preferably 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 3(R}-{2-hydroxy-
2,Z-dithien-z—yiacetoxy}-ﬂ-(3~phenoxypropyl}-1—azoniabicyc%o[2.2.2}actane
bromide and roflumilast are present togsther in doses of 0.5 1o 5000 ug,

* preferably from 1 to 2000 pg, more preferably from 5 to 1000 ug, better sfill from
10 to 800 ug per single dose.

For exampie, without restricing the scope of the invention thereio, combinations
in which 3(R}-(2-hydroxy-2,2-dithien-z-ylacetoxy)—i -{3-phenoxypropyl)-1-



Example 4 Ingredientl Amount in rig (3R)-1-pheneth

S yl-3-(9H-xanthene-9-carbonyloxy)-1-

azoniabicyclo[2.2.2]octane bromide 100 Cilomilast 100 Lactose 2.500 Vo)
azoniabicyclo[2.2.2Joctane bromide is used as (b) and roflumilast is used as (a),
the compositions according to the invention may contain for instance from 20 to
1000 pg of B(R}-(Z-hydroxy—2,2-dithien~2-yiacetoxy}-1 -(3-phenoxypropyli-1-

azoniabicycio]2.2.2joctane bromide and from 5 to 500 pg of roflumilast.

For example, the active substance combinations according to the invention may
contain S{R)-(Z-hydroxy-z,2-dithien~2—ylacetcxy)—-1 -{3-phenoxypropyl}-1-
azoniabicycio[2.2.2joctane bromide and (a) in the case of cilomilast, in a ratio
by weight (b):(a) in the range from about 1: 30 o 400: 1, preferably 1: 25 to 200
1, preferably 1: 20 to 100: 1, more preferably from 1: 15 to 50 1.

The pharmaceutical compositions according to the invention containing the
combinations of (a) and (b) are usually administered so that 3(R)-(2-hydroxy-
2 2-dithien-2-ytacetoxy)-1-(3-phenoxypropyl}-1 -azoniabicyclof2.2.2joctane
bromide and ciiomiiast are present together in desages of 1 10 10000 ug,

preferably from 5 to 5000ug, more preferably from 10 to 2000pg, even more
preferably from 20 to 800ug per single dose.

For example, without restricting the scope of the invention therefo, combinations
in which 3(R}-(2-~hydroxy—2,2«-dithien~2-yt'acetoxy}—1 -{3-phenoxypropyl)-t-
azoniabicyclo[2.2.2joctane bromide is used as (b) and cilomilast is used as (a),
the compesitions according to the invention may contain for instance from 5 to
5000 g of 3(R}-(2-hydroxy-z,Z-dithien-z-yiacetoxy}-1—(3—;>heﬂoxypropyl}-1 -

azoniabicyclof2.2.2joctane bromide and from 15 to 300 pg of cilomilast.

The aforementioned examples of possible doses applicable for the
combinations according fo the invention are to be undersiood as referring o
doses per singte application. However, these examples are not be understood
as excluding the pessibility of administering the combinations according o the
invention multiple times. Depending on the medical need patients may recsive
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 MD! etc) in the morning of each
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Example 5 Ingredient _1 Amount in 4 1 (31R-3-[(2S)-2-Cyclopentyl-2-hydroxy-2-tnien-2-yiacetoxy]-1-(2-
phenoxyethyl)-1-azoniabicyclo[2.2.2)octane bromide | 100 Roflumilast I5 Lactose 2.500

treatment day. As the aforementioned dose examples are oniy to be understood
as dose examples per single application (i. e. per puff) multiple application of
the combinations according to the invention leads to mulfiple doses of the
aforementioned examples. The application of the dompositions according fo the
invention can be for instance once a day, or _depending on the duration of action

of the anticholinergic agent twice a day, or once every 2 or 3 days.

Preferably the composition is in unit dosage form, for example a tablet, capsule

or metered aerosol dose, so that the patient may administer a single dose.

Each dosage unit contains suitably from 20 pg to 1000 ug and preferably from
50 ug to 300 ug of an M3 antagonist according 1o the invention or a
pharmaceutical acceptable salt thereof and 1 pg o 300 pg, and preferably from

5 ug to 100 ug of a PDE4 inhibitor according 10 the invention.

The amount of each active which is required to achieve a therapeutic effect will,
of course, vary with the particular active, the route of administration, the subject

under treatment, and the particular disorder or disease being treated.

The active ingrédients may be administered from 1 to 6 times a day, sufficient to
exhibit the desired activity. Preferably, the active ingredients are administered
once or twice a day.

It is contemplated that all active agents woulid be administered at the same
time, or very close in time. Altematively, one or two actives couid be taken in
the morning and the other (s} later in the day. Orin 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 time. Preferably, at least two, and more preferably all actives would
be administered as an admixture.
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Example 7 Ingredient Amount in 4 (3R)-3-{(2S)-2-Cyclopenty1-2-hydroxy-2-thien-2-ylacetoxy}-1-(2-

phenoxyethyl)-1-azoniabicyclo[2.2.2]octane bromide 100 Cilomilast 100 Lactose 2.500

The active substance compositions according to the invention are preferably

administered in the form of compositions for inhalation delivered with the help of

inhalers, especially dry powder inhalers, howaver, any other form or parenieral
or oral application is possible. Here, the application of inhaled compositions

embodies the preferred application form, especially in the therapy of obstructive

lung diseases or for the treatment of asthma.

The following preparations forms are cited as formuiation exampies:

Example 1

ingredient

Amount in ug

3(R)~(2-hydroxy-2,2-dithien-2-yiacetoxy -1 -{3-phenoxypropyi}-1-

azoniabicyclo[2.2.2joctans bromide 100
Roflumilast 5 |
Lactose 2.500
Example 2
ingredient % Arnount in pg
3(R)-(2-hydroxy-2,2-dithien-2-ylacetoxy - +-{3-phenoxypropyl - 1-
azoniabicycio]2.2.2]octane bromide 100
Citomilast 100
Lactose Z;SOOJ
Example 3

| ingredient - Amount in ug

(3R )-1-phenethyi-3-(9H-xanthene-8-carbonyloxy)-1-

azonlabicyclof2.2.2Joctane bromide 100
Roflumitast 5
Lactose

2.500
]




Pharmaco

logical 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

combinatiofscaryweding 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. Consequently, the

combinatic

nsgredienihvention possess therapeutically advantageous propert

idgnouiginmgke them

particularly-guitabte-for-the-treatment-of respiratory dis s in-att-kind-of-pattents—Ctaims—1. A
combinatic rﬁvﬁﬁchp@oeﬁ%{rﬁgzgxgixﬁﬂf;ﬁqr‘%‘h?;?t%'rﬁbgr? ‘Tﬁ%yjr}' antagonist of M3 muscarinic receptors
which is 3(Ri(@rapirexipi2, 2-AituiEme hismidexy)-1-(3- phenoxypropyl)-1-azoniabicyclo[#J2.2]octane,
_in the for \élﬁ a“lat{"aving arranton-X;whichis—apharmaceuticatty-acceptabteanton-of gno or

polyvalent acuﬁ).mg. A combination according to claim 1 wherein the antagonist of M3 muscatrinic
receptor (b)liad¢RE(2-hydroxy-2,2-dithien-2-ylacetoxy)-1-(3-PhenoxyProPyl)-1 2.500
azoniabicyetof2:2-2jectane-bromide:

Example 5

ingredient | Amount in ug

(3R}-3-(25}-2-Cyclopentyi-2-hydroxy-2-thien-2-yiacetoxy}-1-{2-

-phenoxyethyl -1-azoniabicyclo[2.2. Zjoctane bromide 160

Rofiumilast 5

Lactose 2.500

Example 7

ingredient Amount in ug %

(3R}-3-{(25}-2-Cyclopentyl-Z-nydroxy-2Z-thien-2-yiacetoxyl-1-{2-

phenoxyethy!-1-azoniabicyclo[2.2.2joctane 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 1o the invention can be

used in smaller doses than would be the case with the individual compounds



3. A combination according to claim 1 or 2 wherein the PDE4 inhibitor is selected from the group
comprising : theophylline, drotaverine hydrochloride, cilomilast, roflumilast, denbufylline, rolipram,
tetomilast, enprofylline, arofylline, cipamfylline, tofimilast, filaminast. piclamilast,

&Rzgg)-ﬁ-[ﬁé%@fbpgbtﬁ@%wﬁémﬁfWm)%i@mywm,s're}@;cﬁfﬁ@m,such y
-(3,5-dichloro-4-pyriainyl)- =(4-fiuor. - ) -1 H-I -3-\(1[-2-0xoacetamide,
CDC-801 (B%. gj%%é‘)',xﬁ]fg?fi f’é&“?&%eﬁgéngn% , éf?.’ﬁ*ﬁi%ﬁé% @2%"?@%'%0), 00-10004 (ex.

Celgene) and MN-001 (ex. Kyorin), optionally in the form of their racemates, their enantiomers, their
diastereomers and mixtures th iqpal j MACRlegica tible acid addition
salts. 4. A 81’?1%%93&8)%3&&%@%% cam% W’?}éer‘éﬁ]gﬁéwgé4 inhibitor i%%;%?f,eéttpsead from the group
comprising aifeantagaus pnoestiese miusylime kenthastoRardsu BsiosiIBRIe #0 ¥m of their racemates,
their enantipmer. iy di ?‘S@s {XEWr ; | optionally their
pharmacoI(%?c%ﬂ%ﬁ?o%ﬁrp%%g%%g%}%%% |t|on®;%g.§§f§,§g§rgfliéﬁg§iion according to claim 4 wherein the
PDE4 inhibitor is roflumilast. 6. A combination according to claim 4 wherein the PDE4 inhibitor is
cilomilast. 7. A combination according to any one of the preceding claims characterised in that the
active ingredients (a) and (b) form part of a single pharmaceutical composition. 8. A combination
according to any one of the preceding claims which further comprises (c) another active compound
selected from: (a) 2-agonists, (b) cortiocosteroids, (c) leukotriene D4 antagonists, (d) inhibitors of
egfr-kinase, (e)p38 kinase inhibitors and (1) NM receptor agonists. 9. A combination according to
claim 8 wherein the active compound (c) is selected from the group consisting of (a) 2-agonists and (b)
cortiocosteroids. 10. Use of (a) a PDE4 inhibitor as defined in any one of claims 1 and 3 to 6 and (b)
an antagonist of M3 muscarinic receptors as defined in claim 1 or 2, for the preparation of a
medicament for simultaneous, concurrent, separate or sequential use in the treatment of a respiratory
disease which responds to M3 antagonism in a patient. 11. Use according to claim 10 wherein the
respiratory disease is asthma or chronic obstructive pulmonary disease (COPD).
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12. A product comprising (a) a PDE4 inhibitor as defined in any one of claims 1 and 3 to 6 and (b) an
antagonist of M3 muscarinic receptors as defined in claim 1 or 2, as a combined preparation for
simultaneous, concurrent, separate or sequential use in the treatment of a patient suffering from or
susceptible to a respiratory disease which responds to M3 antagonism. 13. A product according to
claim 12, which further comprises an active compound (c), as defined in claim 8 or 9. 14. A kit of parts
comprising (b) an antagonist of M3 muscarinic receptors as defined in claim 1 or 2 together with
instructions fdr'&iffiltaneous, concurrent, separate or sequential use in combination with (a) a PDE4
inhibitor as defined in any one of claims 1 and 3 to 6 for the treatment of a patient suffering from or
susceptible tojaxespintany diseasarpssaeiiec inEel ainbid endlb) Abaakitrétodkting to claim 14, which

further compriss 4 a¢LMACATARNACL(R). % rlneriniiain §iat:Rlich package comprising (o)
an antagonist of M3 muscarinic recep O?%afﬂ ?f#rée% j{ﬁechg%nD%Laosrﬁ }%Q]% a) a PDE4 inhibitor as
defined in any BHPYPERIME FHNP SRR -for the simultaneous, conclirrent, separate or sequential use
in the treatmesn afiedpbspiieltény BhsEsaedsHgARRPRPIEIANINY B/P° A PORVBERIGHRE according to

claim 16, which further comprises an active compound (c), as defined in claim 8 or 9. 18. Use of (b)
an antagonist O M3, IMHSEA G ISR RIRKIRS WRlioRdHa HaliBnkQst Rifondbamerasaion of a
medicament, for,sw:?%g%%h ?ﬂ&%g%’)}z %(95@50@% Qg_gﬁ&%%g@w?@ in combination with (a) a PDE4

inhibitor as de(ﬁﬁg ny-one-of claims 1 an for'the treatment of a respiratory disease as
defined in claifAetERFYEL[2 2F19EBF B EPDE4 inhibitor as defined in any one of claims 1 and 3 to 6
for the preparation of a medicament, for simultaneous, concurrent, separate or sequential use in
combination wjth, (B)8RAbtagehishetd\BimyssantiespaaprIE apidefinacsdrckaitom or 2 for the

treatment of %ﬁ%Sch!E%t8£%§ri§ﬁ85%é§pﬁ{ﬁf#@egr$%%ﬁ@r%QrQérJolme cilomitast, roflumiiast,
denbufylline, rolipram, tetomilast, enprofylline, arofyliine, cipamiyliine, 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-oxcacetamide, CDC-801 (ex. Ceigene), CC-1088 {ex. Celgene),
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
mixiures thereof, and optionally their pharmacologically-compatible acid addition salts.

4. A combination according io claim 3 wherein the PDE4 inhibitor is selected from the
group comprising cilomitast, roflumilast, denbufyliine and tetomilast optionally in the form
of their racemates, their enantiomers, their diastereomers and mixtures thereof, and
optionally their pharmacologicatly-compatible acid addition salts.

5. A combination according fo claim 4 wherein the PDE4 inhibitor is rofiumitast.

6. A combination according to claim 4 wherein the PDE4 inhibitor is cilomilast.

7. A combination according to any one of the preceding claims characterised in that the
active ingredients (a) and (b) form part of a single pharmaceutical composition.
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ABSTRACT COMBINATIONS COMPRISING ANTIMUSCARINIC AGENTS AND PDE4 INHIBITORS
A combination which comprises (a) a PDE4 inhibitor and (b) an antagonist of M3 muscarinic receptors
which is 3(R)-(2-hydroxy-2,2-dithien-2-ylacetoxy)-1- (3-phenoxypropyl)-1-azoniabicyclo[2.2.2)octane,
in the form of a salt having an anion X, which is a pharmaceutically acceptable anion of a mono or
polyvalent acid. (No suitable figure)

8. A combination according to any one of the preceding claims which further comprises
(c} another active compound selected frdm: (a) B2-agonists, {b) cortiocosteroids, (c)
leukotriene D4 antagonists, (d) inhibitors of egfr-kinase, (e)p38 kinase inhibitors and (f)
NK1 recepior agonists,

9. A combination accerding to claim 8 wherein the active compound (c) is selected from
the group consisting of (a) B2-agonists and (b) cortiocosteroids.

10. Use of (a) a PDE4 inhibitor as defined in any one of claims 1 and 3 to 6 and (b) an
antagonist of M3 muscarinic receptors as defined in claim 1 or 2, for the preparation of a
medicament for simuttaneous, concurrent, separate or sequential use in the treatment of
a respiratory disease which responds to M3 antagonism in a patient.

11. Use according to claim 10 wherein the respiratory disease is asthma or chronic
obstructive pulmonary dissase (COPD).

12. A product comprising (a) a PDE4 inhibitor as defined in any one of claims 1 and 3 to
8 and {b) an antagonist of M3 muscarinic receptors as defined inclaim1or2, as a
combined preparation for simultaneous, concurrent, separate or sequential use in the
treatment of a patient suffering from or susceptible fo a respiratory disease which
responds fo M3 antagonism.

13. A product according to claim 12, which further comprises an active compound (c), as

defined inclaim 8 or 8.

14. A kit of parts comprising (b) an antagonist of M3 muscarinic receptors as defined in
claim 1 or 2 together with instructions for simultaneous, concurrent, separate or
sequential use in combination with (a) a PDE4 inhibitor as defined in any one of claims 1
and 3 to 6 for the treatment of a patient suffering from or susceptible to a respiratory
disease as defined in claim 10 or 11.

5. A kit according to claim 14, which further comprises an active compound (¢), as
defined in claim & or 8.
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16. A package comprising (b} an antagonist of M3 muscarinic recepiors as defined in
claim 1 or 2 and (a) a PDE4 inhibitor as defined in any one of claims 1 and 3 1o 6, for the
simultaneous, concurrent, separate or sequential use in the treatment of a respiratory

disease as defined in claim 10 or 11.

17. A package according to claim 16, which further comprises an active compound (c),

as defined in claim 8 or 8.

18. 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, separate or sequential use
in combination with (a) a PDE4 inhibitor as defined in any one of claims 1 and 3 to 6 for

the treatment of a respiratory disease as defined in claim 10 or 11,

19. Use of (a) a PDE4 inhibitor as defined in any one of claims 1 and 3 {0 6 for the
preparation of a medicament, for simuitaneous, concurrent, separate or sequential use
in combination with (b) an antagonist of M3 muscarinic receptors as defined in claim 1 or
2 for the treatment of a respiratory disease as defined in claim 10 or 11.
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