COMBINATIONS 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
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of respiratory disorders. BAGKIIEMIHIRSOF THE INVENTION PDE4
inhibitors and antimuscarinic agents, in particular antagonists of M3
muscarinic receptors, are two classes of drugs useful in the treatment of

._respjratory di r [ m@%sﬂv&%@onary
This 6%@%%%%81&@%@)3 ﬁ?ﬁ@g@@%ﬁ%ﬁﬁ%é antimuscarinic agents
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COPD therapies having potent and selective action and having an

advantageous profile of action. It is known that both classes of drugs can
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disold®ause 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
BAGKGaOUEROSOTHEE ddohbdii@Ningredient is present at a concentration
which is subclinical in cells other than the target disease cells. The
combination is nevertheless therapeutically effective in target cells which
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Although PDE4 inhibitors and antimuscarinic agents may be effective therapies,
there exists a dlinical need for asthma and COPD therapies having potent and

selective action and having an advantageous profile of action.
It is known that both classes of drugs can be used in combination

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

cells which respond fo both ingredients.
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of this effect the pharmaceutical combinations according to the invention
can be used in smaller doses than would be the case with the individual
compounds used in monotherapy in the usual way. This reduces
unwanted side effects such as may occur when PDE4 inhibitors or

DESLRIATICHYiIOEs Do iVaNIT 4 administered alone. The present
invention accordingly provides a combination which comprises (a) a
PDE4 inhibitor and (b) an antagonist of M3 muscarinic receptors of
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together form an alicyclic ring ; or R* and R2 together form an aromatic,

adng[ﬁivaﬁg%ﬁi?&%rocyclic ring, n is an integer from 0 to 4; -2 A represents a
-CH2-,-CH=CR6-, -CR6=CH-, -CR6R7-, -CO-, -0-, -S-, -S(O)-, - SO2- or

-NR6- group, wherein R6,and R7 each independengly r en ;
T DS AR A O 4 PR e S e G bfhapies (2
a PDRetheibinaad dicgdiantiagpnissairiMtteyesdeomio tec@pronddddatmtiia (1)
when m =0, A is not -CH2-;
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wherein:

B is a pheny! ring, a 5 to 10 membered heteroaromatic group containing one or
more heteroatoms or a naphthalenyl, 5,6,7 8-tetrahydronaphthalenyi, 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*, -8R*, -NR*R®, -NHCOR?, -CONR'R®-
CN, -NOs, -COOR* or -CF3 group, or a straight or branched lower alkyl group
which may optionally be substituted, for example, with a hydroxy or alkoxy
group, wherein R* and R® each independently represent a hydrogen atom,
straight or branched lower alkyl group or together form an alicyclic ring ; or R’
and R® together form an aromatic, alicyclic or heterocyclic ring,

n is an integer from O to 4;



p is an integer from | 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): I} R 8 ii)
R9~ R10 R10 wherein R10 represents a hydrogen atom, a hydroxy or

A refEJAG9UR . 2.CREEAR 0ioRP-RBempIRIs B, SRLIS R3OH 1
1/0 F§9 represents.an alkyl group of 1 to 7 carbon atoms, an
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formpmaisprdisei®Sa hydrogen or halogen atom, a straight or branched

m is %@ﬁﬂ%@ﬁ%ﬁ%@%@@'&@ﬂd@&'%ﬁ'%&ﬁ%@hm@?smgf@w an alkoxy
group, a nitro group, a cyano group, -CO2R 12, -NR12R13 wherein R12
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carbiésents a pharmaceutlcally acceptable anion of a mono or polyvalent

D reg?é%eﬂ@%@gﬁg' m?ofﬁﬂﬁigf}[ ifacemates, their enantiomers, their

lastereo d mixtures thereof. The compounds of the present

invention represented by the formula (I)
) =8 it)
g

.
A

wherein R' represents a hydrogen atom, a hydroxy or methyl group or a —
CH2OH group; )
R® represents

Rﬁ 3 )
8 R O R
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R® represents an alkyl group of 1 to 7 carbon atoms, an alkenyl group
containing 2 to 7 carbon atoms, an alkyny! group containing 2 to 7 carbon

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

R 11 11 R”
S R o) R
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described above, which may have one or more asymmetric carbons,
include all the possible stereocisomers. The single isomers and mixtures
of the isomers fall within the scope of the present invention. As used

herein,san alkyl group is typically a lower alkyl group. A lower alkyl grou
whe B R B R G o A R oo et
subaditotedato msstib giéttedldowas pilefegred that isydioan giyirgran@ikoxy

represented by a methyl, ethyl, propw, ineluding-=-propyl, or. butyt including
ool TP SRt I AR SRR B, A e oo SR Ty ore
identichoor difiererisané rdrensslduteei fromynbeéradeh drallgirgigitpoaranched

i meni iored above or a straight or branched pentyi, hexyl or heptyl group.
OWRfk%SW EFBHBE having 2 to 7 carbon atoms mentioned herein are straight
andQ beanebedtymupaiitoas, eDiiay| -OHst@idht aDhraDeded-prapyrFhCHo- or

C%yé?ﬁyrlﬁﬁde[ntenyl, hexenyl or heptenyl. The double bond may be in any
“~positio he alkenyl group, such as on the terminal bond. Alkynyl

X rgpoepsriadnharinateathalatmospiaidicnedrhef eimaracstiaighiioalent acid
branched groups s as ethynyl, propynyl or straight or pranched

OPAYIT ST Sty oAy PR BRI e Be i geomers

andagitiores #hersadkynyl 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,

Théheohyssapaebentabaindaeinpifvendoedsratsaigiald Breta edradkaxy)

groups include methoxy, ethoxy, n-propoxy, i-propoxy, n-butoxy, .
QeI IORR BRFVant b EHY ARG REGIUPOS: ARGETE e RRed hnaiide al
theUuhesihriheansnsepesiicThdypicgilyisomiets Hammieinabionalomsers fall
Witﬁ‘ireferably from_3 to 6 carbon atoms. Alicyclic rings of 3 to 6 carbon atoms

Rt SSRGHRE YR RIRFSHGHIVRYERIbentyl and cyclohexyl. The aromatic
ring as mentioned herein typically contains from 5 to 14, preferably 5to

10 carbon atoms. Examples of aromatic groups include
As used herein, an aikyl group is typically a Tower alkyl group. A lower alkyl

group preferably contains 1 to 8, preferably 1 to 6 and more preferably 1 1o 4
carbon atoms. In pariicular it is preferred that such an alkyi group is
represented by a methyl, ethyl, propyl, including i-propyl, or butyl including a n-
butyl, sec-butyl and tert-buiyl group. An alkyl group containing 1 to 7 carbon
'atoms as mentioned herein may be a Cy4 alkyl group as mentioned above or a
straight or branched pentyl, hexyl or heptyl group.

Alkenyl groups having 2 to 7 carbon atoms mentioned herein are straight or
branched groups such as ethenyi, or straight or branched propenyl, buteny,
pentenyl, hexenyl or heptenyl. The double bond may be in any position in the
alkenyl group, such as on the terminal bond.

Alkynyi groups having 2 to 7 carbon atoms mentioned herein are straight or
branched groups such as ethynyl, propynyl or straight or branched butynyi,
pentynyl, hexynyl or heptynyl. The triple bond may be in any position ini the
alkynyl group, such as on the terminal bond.
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cyciopentadienyl, phenyl and naphthalenyl. A heterocyclic or
heteroaromatic group mentioned herein is typically a 5 to 10 membered
group, such as a 5, 6 or 7 membered group, containing one or more

heteroatoms selected from.N, S and.0. ically, 1, 2, 3 or 4 heteroatoms
Akl G Bee DR Rt P T i R s et tRATE
grolisieronigmaiceeup g arskglesing sichablpfoerd fused angsh
wherein at least one ring contains a h%tg%rjoatorg} Exam

. les of
Ao ARG SIS BB BIDEr R VAR REST BpBra RS CRAABRAY,
grotR®MerReknEthey obthdxjdazetdpdryidagalistny, Rysatekpysdpdaliony
isoindolinyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, indolizinyl,
andi&QHIBVI, indolyl, indazolyl, purinyl, quinolizinyl, isoquinolyl, quinolyl,
guinoxalinyi, quinazolinyl, cinnolinyl, pteridinyl, quinuclidinyl, triazolyl,

. pyrazolyl, tetrazolyl and thienyl. Examples of heteroaromatic groups
Alicdia gEPRRIT, rﬂﬁ@%ﬁ?thﬁaﬁ?ﬁm&m?ﬁSﬁéﬂ?&ﬁiﬁ&awﬁmnw,
typibd9Zivkany RaH, teysmiginth saidazinsidnsisiytdnfazel daEey atoms.

_quinoly(, isoquinolyl, phthalazinyl, naphthyridinyl, quinoxalinyl,
NIRRT 2P G TOR A EORT I8 RS I RIS NE R Y b SeRent
and2é9BloRelgles 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

Thd"9BRQIIARES 2¢iderHeRas RYFERCHIorG REb ARG RCI

sulphuric acid, phosphoric acid or organic acids such as

prefaezhline IR ARG aE R Rips ese B aHG HRRPECRC!IESC
cycRiidneiiierdtidRenalaie aeigntigibeymore, mixtures of the

aforementioned acids can be used. Preferably, the M3 antagonists
according to the present invention are those having formula () R R2 B

A ht 8y A GHRB N EHIRRD (@hntioned herein is typically a 5 to 10

membered group, such as a 5, 8 or 7 membered group, containing one or more
heteroatoms selected from N, S and O, Typically,-1, 2, 3 or 4 heteroatoms are
present, preferably 1 or 2 heteroatoms. A heterocyclic or hetercaromatic group
may be a single ring or two or more fused rings wherein at least one ring
contains a heferoatom. Examples of heterocyclic groups include piperidyi,
pyrrolidyl, piperazinyl, morpholinyl, thiomorpholinyl, pyrrolyl, imidazolyl,
imidazolidiny!, pyrazolinyl, indolinyl, isoindolinyl, pyridyl, pyrazinyt, pyrimidinyl,
pyridazinyl, indolizinyl, isoindoiyl, indolyl, indazolyl, purinyl, quinolizinyt,
isoquinolyl, quinciyi, guinoxalinyl, guinazolinyl, cinnolinyi, pteridinyl,
quinuclidiny, triazolyl, pyrazolyl, tetrazolyl and thienyl. Examples of
heteroaromatic groups include pyridyl, thienyl, furyl, pyrrolyl, imidazolyi,
benzothiazolyl, pyridinyl, pyrazolyi, pyrazinyl, pyrimidinyl, pyridazinyl, indolyl,
indazolyl, purinyl, guinoly!, isoquinolyl, phthalaziny!, naphthyridinyl, quinoxalinyt,
quinazoiinyl, cinnolinyl, triazolyl and pyrazolyl.

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

atom, typically a fluorine, chlorine or bromine atom.
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wherein: B is a phenyl ring, a C4 to C8 heteroaromatic 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 atom "or halogen atom, or a hydro
Exafgies B Ao el Sr OBl Aok R GG SRR
are IN©2ni6aQBAved-EH3 goryamit asitzightbrdy aydnedhlorenai@yl group
which may gptionally be substituted, for.example, with a hydroxy or
YA ARSI R VPRI 1 £ RIS SRBRIIR Ao ARG VB RELE rdeh e
meihedrogeiniaien, sidighktc kradc e inivecidkdgronicacikddettter faidh citric
.an aiicyclic ring ;.or R1 and R2 together f an aromatjc, alicyclic or
i TS iy i Eo RPN 096 > A PAFTISBI 7S Ggbe can be
usedCH=CR6-, -CR6=CH-, -CR6R7-, -CO-, -0-, -S-, - S(O)-, -SO2- or -NR6-
group, wherein R6 and R7 each independently represent a hydrogen
atom, straight or branched lower alkyl group or R6 and R7 together form
Prefsrabify die g amdgenistiegenhding@otthe prevdetithahtibenars thosé
is nqt -CH2-; -6 pis an integer from 1 to 2 and the substitution in the
havipg ApiBilR I ring may be in the 2, 3 or 4 position including all possible
configurations of thgz'asymmetric carbons ; D represents a group of
formulai) orii): i) e/) I RO R\R' R,0 wherein epreserys a hydrogen

atom, a hydsoxy; athyl group; and R8%’and/R9 ﬁ)m@épendently
R— 3 — —n
represent (CH);—A—(CH, )5 N‘{CHZ) o

P,

{H
wherein:

« B is a phenyl ring, a C4 to Cg heteroaromatic group containing one or
more heteroatoms or a naphthalenyt, 5,6,7 8-tetrahydronaphthaienyl or
biphenyl group;

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

¢ nis aninteger from 0 to 4,

e Arepresents a-CHp-, -CH=CR®- -CR®=CH-, -CR°R’-, -CO-, -O-, -§-, -
S(0)-, -30,- or -NR®- group, wherein R® and R’ each independently
represent a hydrogen atom, straight or branched lower alkyl group or R®
and R’ together form an alicyclic ring;

¢ mis an integer from 0 fo 8 provided that when m =0, A is not -CHy-;

-6-



R"S R" O R"R1R1)210 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
polywadean acidgmptionally in thafdrthabieititaiemiatdse tagniabicyciic ring
bR 20 S BEHSMS LA & Dt SRUS MBIFERIGRS of the
emlﬁga% Re present invention a compination w |ch comprises (a

a Paemmmmormnqm an antagonist of M3 muscarinic receptors of

for I%%% Rt X-O /D szgé ‘%‘)3 aoléc) ZYmN (CHI)POR3 (i) B

repres %Jh’féﬁrgé? represent a hydrogen atom m

is an integer from 1 to 3; n is zero; A is a group selegtec
-CH2-; p is an intéger from 1 4o 2; the subslitution i zoniabicyclic
ring may be in the 2, 3 g# 4 position including all possib [ [
of the asymmetric carbons>~QC(O)D is selected fro
2-hydroxy-2,2-dithien-28/lacetoxy, 9H-xanthene-9- céfh
(2S)-2-Cyclopentyi-2-hydroxy-2-thien-2-ylacetoxy; and
pharmaceutically acceptable anion of a mono or polyvaledt.aeid optionally

in the form of their racemates, their enantiomers, their diastereomers and
mixttmi@srthfelﬁbtf.represents a hydrogen atom, a hydroxy or methy! group; and

R® and R® each independently represent

S R | o R
Rﬂi /? | /\_@ ’Rﬂﬁ\ /17 | Q

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

Rﬂ

branched lower alkyl group and Q represents a singie bond, -CHgz-, ~CHz-

CHgp-, -O-, -0-CHz-, -S-, -8-CH_z- or -CH=CH-; and

¢ X represents a pharmaceutically acceptable anion of a mono or
polyvalent acid '

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

diastereomers and mixtures thereof.

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

receptors of formula (1)
R

R® x O\”/

(CH)—A—(CHp)m—N_ ey O

D




The M3 antagonists of the present invention represented by the formula (1)
described above, which may have one or more asymmetric carbons,
include all the possible stereocisomers. The single isomers and mixtures

of the isomers fall within the scope of the present invention. Those M3
B refniefpiiises Mita iEPester group, -OC(O)D, is attached to the ring

R, FOMPISIY RIS SUERENADARIBBAR M at the 3 position are especially

preferred. The M3 antagonists described can optionally be used in the
m igchiofegeiire 1 dahtiomers, mixtures thereof or their racemates.

n is gpically the carbon atom carrying the -OC(O)D group has the (R)
configuration. It is especially preferred that one of

A issprgroemsatesied iomhéir- anfadelitxy)-1-
p is(grpfiﬁgg] Vﬂr@rﬂyll)ﬂa aZQualIHEiRlGch HOHE 8RR clic ring may be in

enethyl-3-

the @mmﬁmﬂ%mwﬁwmhﬁgm@yé@m@q&f&ﬁa%m@@w

3-
?(28% 2-Cyciopentyl-2-hydroxy-2-thien-2-ylacetoxy]-1-(2-phenoxyethyl)-1-
-0 aisiopiaszd TRottareyBromide Isdibéeras Hi7 M3 ajon rarehens-S-

car ﬁéﬂﬁ&% #hd *623?'- SeskiB @ﬂ(gﬁr?aﬁg;&@mb/w@m@e@é@aa@n@ﬁan

mprises (a) a’PD 4 inhibitor and(b) an antagonist of ‘M3

X rmaantawebaprmwﬂw%uMysﬁa@m‘i@ BIvBAtaLBATYYalanBacid
optiBH ;@fwl&méﬁm SHBIC LIS ABe L 1AMATEX4rRidrHd, their diastereomers

Ien-2-ylaceto 3-phenoxypropyl)-1- azoniabicyclo[2.2.2]octane, in the
andonixivirasstiiere®fing an anion X, which is a pharmaceutically acceptable
anion of a mono or polyvalent acid. Typically the antagonist of M3
muscarinic receptors is 3(R)-(2-hydroxy-2,2-dithien-2-
Thy I wvpaensisdibrypiessi Ruedhbiepkseiejdeydhe heomite (1)

de§éf%8@||¥559e Smaﬂ%‘ﬁg CARIDS4NG ﬂ%ﬂ’éeéegfﬁ‘ﬁl@ms &%)rﬁ&‘?s(%ctude all

orming parto harmaceutical compo ition. For the avoidance of
theduedsibleestensnitodepistdhalsivglatephereandRydzres of the isomers fall

withf X2 é%’é?f?%éé@&ﬁ 19%v&slakphenoxypropyl)-1-

azoniabicy tane Is meant to embrace the salts in dissociated,

Those M3 antagonists in which the ester group, -OC(0O)D, is attached fo the ring
comprising the quatemary nitrogen atom at the 3 position are especially
preferred.

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

It is especially preferred that one of 3(R)-(2-hydroxy-2,2-dithien-2-ylacetoxy}-1-
(3-phenoxypropyl)-1-azoniabicyclo[2.2.2]octane bromide, (3R}-1-phenethyl-3-
(9H-xanthene-8-carbonyloxy)-1-azoniabicyclo[2.2.2]Joctane bromide and (3R)-3-
[(28)-2-Cyclopentyl-2-hydroxy-2-thien-2-ylacetoxyl}-1-(2-phenoxyethyl)-1-
azoniabicyclo[2.2.2]octane bromide is used as an M3 antagonist of the
invention.
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partially dissociated or undissociated form, for example in aqueous
solution. The different salts of the 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, Furthermare the different s
The HiR SRR B S ARSI P ey 5 AR A UAER SHBAN (a)
a Piiffersnbiiotyamal ths avithivtaberdsbpeMH the sredeitt ieveptions. &flgarmula (1)

bl B e
and B R A A RSB A S R Seeitvs (ROEHBr e a0
hydmm%@;ﬁlﬁlﬁbwz-wzmd_th_ X };’rﬁﬁeptmsomht ) 1j:ﬂ1m;i:5/[)-’i-

3(R)-(2- I -2.2-dithien-2-ylace . e
azo SN a A I ST b S DA e AR SR i s P
phamﬁ?@éﬂ:ﬁnénwdgc:@dsabtipmrrmmlaimwmocmbm@nﬁmidt Aypaadpthe

vale Cl N pariicular . vl .
ant A o S A LR Ca RS AR LR R sl iem-2-

ylacatargpialicpeletdbRyRloniae kieonttias D MBietapre pasatide for

simultaneous, separate or sequential use in the treatment of a human or
animal patient. Typically the product is for simultaneous, separate or
Typiseayendaldrapiinatibe teataientiof actispiatpeditistase)whicirpiponids

to, M3 antagonism in a human or animal patient. -9 The present invention
padfﬁ?tﬂ@t"}#ﬁ/ﬂf@%@“&é@ r{(]g?@% ®iihnibitor and (b) an antagonist of

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

For e RUBIGFISE By R R EIE RS 2 ABEuAre A

hydgalt basipgsamapiassiowhictIsphaheryaesiicaly acceptable anion of
a mono  or po)lé)\_/alent acid (in partic

azo@‘@%’%@@rg %@Hﬁﬁ%ﬁ@%ﬁ%@é%ﬁéﬁ@%ﬁm saits in dissociated,
paridIsnax¥peadl brognnisbiaistel? drlostaradropide) qudoapeepaiation

of a medicament for simultaneous, concurrent, sé%)arati or se uential,u?ﬁ
FdEpEhg €

TheififfRrefbaatiet 6Pa FOSpRAE BIRYASHAIA Wpses: e in

fornRBtagRitsmdmAd INaeser farRah RASIRALWNEM ARy istesbis dheneseretdnt
an anta:gonist of M3 muscarinic receptors of formulgf(tlg and in particular

invegiamiiBHISrBOvRtRRSEERRR! RRIEH RIS Riialgs of the compound may
exist in amorphous form or in the form of different polymorphs within the scope

of the present invention.

Also provided is a product comprising (a) a PDE4 inhibitor and (b) an antagonist
of M3 muscarinic receptors of formula (1) and in particular an antagonist of M3
muscarinic receptors which is 3(R)-(2-hydroxy-2,2-dithien-2-ylacetoxy)-1-(3-
phenoxypropyl}-1-azoniabicyclo[2.2.2Joctane, in the form of a salt having an
anion X, which is a pharmaceutically accepiable anion of a mono or polyvaient
acid (in particutar 3{R)-{2-hydroxy-2,2-dithien-2-ylacetoxy)-1-(3-phenoxypropyl}-
1-azoniabicyclo[2.2.2]octane bromide) as a combined preparation for
simultaneous, separate or sequential use in the treatment of a human or animal
patient. Typically the product is for simultaneous, separate or sequential use in
the treatment of a respiratory disease which. responds to M3 antagonism in a

human or animal patient.



3(R)-(2-hydroxy-2,2-dithien-2-ylacetoxy)-1-(3-phenoxypropyi)-1-

azoniabicyclo[2.2.2]octane in the form of a salt having an anion X, which

is a pharmaceutically acceptable anion of a mono or polyvalent acid (in

particular  3(R)-(2-hydroxy-2,2-dithien-2-ylacetoxy)-1-(3-phenoxypropyi)-1-
ThesptsRgpidprRIEHRAPRYIARRI B LR Frédhfanoirdr ' é&éﬁé&? an

antio SR BHANE QMG COMRIA 1RRE SIBPR R P ERSI Mg i Us@drRaNARIAAtiON
ith (a) a PDEA4 inhibitor for the treatment of a resgplratory disease which

antaggmuRaR Y JBUSABIEURIERER R BUNTIA OB aifhal RER X Xi<o p PN RS a2
yiads i s S AL ARDES bilaL ot dhepeese ativl slead e diramRntdpR

use in‘the treatment of a respiratory disease which responds to, M

3
saltihaxiighRIMARM ANGNYEN ST Brinehi P mRGRYIr eI arsstatle sRieReha mono
or &rﬁgfcé?éﬁt%aswagﬁk&ﬂ- HigTatiR i) amasagonitabMa- 1-(3-

arinic receptors of formula (1) and in particular an antagonist of M3
phenoxyarrmyetamoniahiereiof2. 2. 2Joctans bromide), for the preparation ofa

meﬁ@r’ﬁ%ﬂﬁg@]gﬁai%ﬂgBi?{l'é’GWé&Frg}W)sédé”rate or sequential use in the
phenoxypropyl)-1-azoniabicyclo[2.2.2]octane in the form of a salt having
treatmentioh Xraspicalana PraARVEIGEAIBEBEREISH D M A ABIREPAIRBAD Br

I id (in,particular
hU@H%?Z%ﬂjﬁgé%ﬁaithien-2-ylacetoxy)-1-(3-phenoxypropyl)- 1

-azoniabicyclo[2.2.2]octane bromide). -10 The invention also provides the

Ansgs SRR BNUAGODISE gg)“éﬁ HRISCRIHNGS JesapiarsQarRuacdband i

rticular an antagonist of M3 muscarinic receptors which is o
fora@y-(D-aydrixpariicdigiien-anipgenist i@ muscarinic receptors which is
hen )-L-agonjabi hallogane in theform i@ salt having
3 n@;ﬁ%xr%g,gv)\%ﬁ%h IS ag ﬁ?a%geu%ﬁalI;/‘(tgg&ptablgaan%ngof a mono or
azquighviaerio|adPRlrctrradnigre form of a salt having an anion X, which is a

(- XV- ~dithi o _1-(R- . .
P S S BIE B AP E Tk T ERMURHORA i partioular
3(Fméam@m&2bgw1iemj%~w@a@t@m)o‘fﬁa—@$mmwm§a&s@which

gy gt . -
2RI ACLEENE SR8 JKPYRR S EpIPAlTE Medicament, for
sintaljtarRDES, mhnicitore Mhegpesaia anasaurntiathisedioorad Baliemydiola) 2

Pd%ﬁﬁﬁt@#@?ﬂng%ﬁé},&%m of a respiratory disease which responds o M3

antagonism in a human or animal patient.

Also provided is the use of (a) a PDE4 inhibitor for the preparation of a
medicament for use in the treatment of a respiratory disease which responds to
M3 antagonism in a human or animal patient by simultaneous, concurrent,
separate or sequential co-administration with (b) an antagonist of M3
muscarinic receptors of formula (I} and in particular an antagonist of M3
muscarinic receptors which is 3(R}-(2-hydroxy-2,2-dithien-2-ylacetoxy)-1-(3-
phenoxypropy!}-1-azoniabicycio[2.2.2]octane in the form of a salt having an
anion X, which is a pharmaceutically acceptable anion of a mono or polyvalent
acid (in particular 3(R)-(2-hydroxy-2,2-dithien-2-ylacetoxy)-1-(3-phenoxypropyl)-
1-azoniabicyclo[2.2.2]octane bromide).
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patient suffering from or susceptible to a respiratory disease which
responds to M3 antagonism which method comprises simultaneously,
concurrently, separately or sequentially administering to said patient an

Theflevendanasmpervigs athariag i ANENHRGSRSHRE Ve apisragric

18 paiasy ighef dRist s 0aEivEReeRTRrS
A S

regRIters WED 5 SRR ISRy DRI B2z B tBico RS Mktafe in the form of
PR ARENG AR ASRIbIGy RIS o AR R a1iReH Bt ceiRiiganioarof

a mono or polyvalent acid (in particular i 3
a@g%ﬂ%&gg@m%@%ﬁg&wt@ég_amon of a mono or polyvalent
adMERORRRIR StFaZEniRRiryRID P2 Aleeiane icaiss) an(B(pharRfopY)-

inhibitor. T)(sﬁ)g:%cal said resplrato%adfeﬁe Is asthma, a%Jte oré?hronlc for
B e Sek e R e e e T
uekéqu Mréﬂ@?rmeaﬁﬁvi%sprrm@wis@aa@@rww Eﬁfbm%mmmmtagomsm
. obstructive pulmonary . disease (COPD). Preferably said patient is human.
P S W RN e e
saRivies; canstithindstratitagaitistaf MBDEsasnibitoreceptors of formula (1)

and in particular an antagonist of M3 muscarinic receptors which is

3(R)-(2-hydroxy-2,2-dithien-
TReytneetmiyinkiBarhntheppopylics azositindys dfeditjos tankémn thiesfoinal

of a salt having an anion X, which.is a pharm icall 2 | '
PRRE NS 1 B VARAE (R AR Ulseat RERERB6 o
M3 BirErbyidrmxyhi;B-ditiierd ZgtapasseyimBaneously, concurrently,

hen ropyl)-1- jabicvcl ] : ' ' iati '
o R ) SR e B e LG
(Iprevidesadiisifgidis cuspaising tenioanriomstist YandusdarHryiar an

receptors of.f I i icul ist, of SRICH
TR DA NS proeit
yigvetosgstdBydhermomatioliclbRzeripbitarie - halesianefia S RENR] 2
&l haa”\)ﬁg %ﬂﬂ‘é@i’ his %ﬂ@@%%%ﬂ%@ﬁﬁ@@ﬂ?@@ﬁﬂ%@ 8PN 8'mono

polyvalent acid (in particular o
oB(R)yBlepasig-drorgittirser HRIRRY IR -BreAbBRiRopyRcRioxy)-1-(3-
REANARICYARIA 22l R NG igmisio) degpibeiruiiBlsine (ana FanE4 inhibitor,

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

hyperreactivity or rhinitis, in particular asthma or chronic obstructive pulmonary
disease (COPD).

Preferably said patient is human,.

Also provided is a pharmaceutical composition comprising (a) a PDE4 inhibitor;
and (b) an antagonist of M3 muscarinic receptors of formula (1) and in particular
an antagonist of M3 muscarinic receptors which is 3(R)~(2-hydroxy-2,2-dithien-
2-ylacetoxy)-1-(3-phenoxypropyl)-1-azoniabicycio{2.2.2]octane in the form of &

salt having an anion X, which is a pharmaceutically acceptabie anion of a mono

-11-



simultaneoug, concurrent, separate or sequential use in combination with
(a) a PDE4 inhibitor for the treatment of a human or animal patient

suffering from or susceptible to a respiratory disease which responds to

M3 antagonism. Further provided i K ising (b
e MRS v e et L e e

phe%‘%’ﬁiﬁjﬂt%ﬁ?&ﬁﬁﬁEW&.Q‘?ﬁﬁﬁ&ﬁé’ﬂ?%i@e), in association with (¢) a

-nydroxy-2,2-dithien-2-ylacetoxy)-1-(3-
pharprrgestigaibpencerizbifaREieidte 38fttane in the form of a salt having

an anion X, which is a pharmaceutically acceptable anion of a mono or
polyvalent acid (in particular

The FRgTE=RyRROIRVIBRIALHE L PR R IRIGHEAGR BRERFRNISt Of M2
muséﬁd?}ﬁ%%&%ﬁg%%? f%]ﬂ%@g%@ ide)aticu{a) aiPArftagohibitof K63 the
ul , concurrent, separate or sequentj in the t f
USRNSSR S0k A s SDIRETE KR Bloviad f
phemwﬁna%ﬁﬁmﬁwm ngaj@l}eafpactkage fmmhefarsdblkevirg@fbed
‘ in such combination, product, kit of parts. f
AR e S e e R
acid%!?“%ﬂﬁi@i@*@%ﬁ(%ﬁ%@@ﬁi@%&,Mi&ﬁmgmmsethWik(i@emenoxypropyl)-
egfr-kinase, (e inase inhibitors and (f - ists f
1SRRI, SO AR G0 HL YL P SHeanel actve
simeg)am@asggd &@?ﬁjﬁ@@@t@;bfamtetbe gEquprtiansistry obrabifBdiagonistsart
_cartiocasteroids. -12 It is bodi [ i
B e L
susaeBRisl 9TB4inusnadisEas eibiors esfontialo (M 2eaROeaEBUlar an
antagonist of M3 muscarinic receptors which is

3(R)-(2-hydroxy-2,2-dithien-2-ylacetoxy)-i -(3-phenoxypropyl)-1-
Fur@f@mfw&ew[zammmpmpémmm}@santagomgt&ﬁ SAUBCAIINS

s 8, pharmaceyltically aecentable anion.of a/Mare Grnglaleakacid (n
recsg%&ﬁr ng‘?zﬁﬁ%ro%ﬁ% -Hl_thlen-Z‘-yla etoxy)-1-(3- henoxypropyl}-l-
recapmmbmoﬁfﬂ@})@thmmmr&@e@iﬁh@d—é}ﬁ‘@ﬂ?@iﬁh Hifor as the sole

active com qundsﬁ‘ : . . .
phenoxypropy?- -azoniabicyclof2.2.2Joctane in the form of a salt having an
anion X, which is a pharmaceutically acce;stabié anion of a mono or polyvalent
acid (in particular 3(R)-(2-hydroxy-2,2-d ithien-2-ylacetoxy)-1-(3-phenoxypropyl}-
1-azoniabicyclof2.2.2]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, (¢} leukotriene D4 antagonists, (d) inhibitors of
egfr-kinase, (e) p38 kinase inhibitors and (f) NK1 receptor agonists for
simultaneous, separate or sequential use. Typically the additional active
compound (c) is selected from the group consisting of (a) 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 (1) and in particular an
antagonist of M3 muscarinic receptors which is

It is %HEOQYH%%%@%%%%?H‘&WWM% combination, Product kit of

phenoxypropyi)-1-azoniabicyclo[2.2.2)octane, in the form of a salt having
ParnORRRSIHAGAIIBIPISS (SH AMREACARIH 0463 St ERID AFSPRIRTERG or

farﬁﬁé&v %%'Qagfgﬁa%?@wé‘gta eme{.t of M13 (némsr::ar;nic receptlors which is
ydrox ithien-2-ylacetox phenoxyp ropyl)
3(@%@@1@9@%?%6@%6?%&3%}@@?&%@@@ inhibitor without
az&nxblmp@IW@omnﬂ@biHEcw@@@fﬁﬁ@ﬂr@j amﬁb@amh emiforis a f
S|mutaneous concurrent ate or sequential in the treatment o
PSRRI SRS R AT S GBS RS B Th RS &
3(RRPimalRaiignL, Emmms-ghea%mmmmmmwm the

az%ﬁ?’gm ?Logarsﬁgé% ent %\éegrrllté) (aﬁ drOCﬁOI’Id(I—:'g 15 ast;% ol active

coRpfundast, Denbufylllne, Roiipram, Tetomilast, Enprofyliine, Arofyliine,
Cipamfyliine, Tofimilast, Filaminast, Piclamifast, (R)-(+)-

4-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-phenylethyl]pyridine,
it ivelsopramrodBTBmiehibrorrepyritinyERRgn (aefm@g E@yﬂ)asfﬁga%%wf

L e (s Gyt

mw&oom (ERSRBHMIIRWS B0~ eRYRIRAN i presiaeripie-1-(3-
%Ff@@ﬂﬁ'@ic}@!ﬁéﬁegtﬂ]&té’n@ in the form of a salt havmg an

(Cyclopen 0Xxy)-4-methox eezyl ethyl amj no)-8- |soprog¥I

arpprb%ﬁg\ éﬁ’@cﬂm‘"ﬂ’@mu ically acceptabnanzon f a mono of polyvalent

adjréf@:%M@DWQ%M%QWW@MWm@@@‘}bﬁﬁammwypmw‘)-
-(3-( | n

AR OO S B RS HS, 210 A ar SO Ps Fget

otms]banttmjmepwﬁﬁ%r—ﬂ&m]ppamm&wm@mmn* for simultaneous,

C%r%l'l?;g:’ge ar %e 0‘? %’ual use in the treaimen E)of )ﬁ JSSRI‘-% di ease

qumo ylcarboxamldo]pyrl ine-

wNﬂtkeesp@hémmd\@ antagpgwexacu@@*@ﬁe;r PROfRaltROENY. (ex. Celltech),
. EHT-0202 (ex. ExonHit Therapeutics),

5(S)-[3-(Cyclopentyloxy)-4-methoxyphenyl]-3(S)-(3-
Expstasani Z/DpihEminoroitconesadin scrpaitaipnsR S esssek,
inAeaBRELhaEnRasHIcAIS, AlgprasmpynafenEnm iR, Tohieioenys?, 3-

hydrochloride, Cilomilast, Roflumitast, Denbufyliine, Rolipram, Tetomilast,
Enprofyiling, Arofyliing, Cipamfyliine, Tofimilast, Filaminast, Piclamilast, (R)-(+)-
4.52-{3-Cyciopentyloxy-4-methoxyphenyt}-2-phenylethyl]pyridine, Mesopram, N-
(3,5-Dichloro-4-pyridiny!)-2-[1-(4-fluorobenzyl)-5-hydroxy-1H-indol-3-yi}-2-
oxoacetamide, CDC-801 {ex. Ceigene}, CC-1088 (ex. Ceigene), Lirimilast,
ONO-6126 (ex. Ono}, CC-10004 (ex. Celgene), MN-001 (ex. Kyorin), KW-4480
(ex. Kyowa Hakko}, Benafentrine dimaleate, Zardaverine, Tolafentrine, 3-[3-
(Cyclopentyloxy)-4-methoxybenzyl]-6-(ethylamino)-8-isopropyl-3H-purine
hydrochioride, N-(3,5-Dichioro-4-pyridinyt}-8-methoxyquinoline-3-carboxamide,
4.(3-Chilorophenyl}-1,7-diethylpyrido[2,3-d}pyrimidin-2{1H}-one, N-[8-Methy}-4-
oxo-1-phenyl-3,4,6,7-tetrahydropyrrolo]3,2,1-jk][ 1 4]benzodiazepin-3(R}-

-13-



bis(hydroxymethyl)naphthalen-1-yl]-1-(2-methoxyethyl)pyridin-2(1 H)-one,

2-[4- [6,7-Diethoxy-2,3-bis(hyd roxymethyl)n aphthalen-1-yl]pyrid i

n-2-yl]-4-(3- pyridyl)phthalazin-1(2H)-one hydrochloride,
yllpyEthys-SHrmthosgridacthitiBchioro-4-[8-methoxy-2-

ﬁ“@[@éromgé %%ﬂww @%ﬁw&iﬁgrﬁaﬁ’&%%%%%% ?—g%éex Nikken

Cmf[@cam)nemcoﬁaa @ﬁm@&lg%g \7Project PDE 4 (ex. Celitech), EHT-0202
e J ) ]
(e E?Byﬁpyrﬁaqégé%&aaﬁ%grﬂ%?e %99@5&*?&0@) -4-methoxyphenyll-3(S)-(3

droxypumafentrine and

m%@ﬂb@uaﬂ@m@ﬂﬁmr@e@lﬂﬁ DT \RRdrieapifieErrshs Albed 80 dex-
Gg@ﬁéﬂ%ﬁ@ﬁ»ﬁawﬁ@c&%@@&ﬁ?&m W= rREeTee s PR oahbitors

under the present invention are: Theophylline, Drotaverine hydrochlorlde
btﬁhﬁﬁﬁ%ﬁ’mﬁ@ﬂﬂﬁﬁ%ﬁ”‘@%’FrﬁuYMT%@MFﬁ%etﬁﬁéﬁSW@ﬁtzéﬁé}’&?ﬁw%
%t@‘bé{m DARB(HRS LB 5%%@ t%wﬁwlaﬁz- [1-4-(3-
o gi:(lo en;%lgl)oxy‘?ﬂr??et oxy heny henylgt yI]p r|d|ne

(3-C
%aaﬁmiawﬁézﬂ A SVRRERIRIIR Tl fl%é?@l%‘??%/

rlsip ﬂﬁﬁid%%l‘%zﬂléﬁﬁy‘ﬁﬁf@m@% @,@&.&04{@-?9 &@@(@E@@:@&?&@M ethyl~
ne) Lirimilast, ONO-6126 (ex. Ono), CC-10004 (ex. Celge

TR0 o AR A L EB e AR ATRER- T PETY pae
teaaﬁly@%@mdnemef MO AHRIZ6ERAMh-200/RBTASI A MPoaRaRTide,
Still more preferred PDEA4 inhibitors under the ent ntl re:
RS TIAS 12RO CIBRINES RO RS
- apptebtidrininRelinEa Jeumsiaswv o, 2004/058729 and WO 2005/
N-(3,5-Dichloro-4-pyridinyl)-2-[1-(4-fluorobenzyl)-5- hydroxy-1
H-indol-3-yl]-2-oxoacetamide, Enprofylline, Arofylline and the compounds
Pefermplifetita RPGbipmteohdpplicatioosan et @30 IrebphWids,

2004/058729 WO 2005/. T hb
DRI IR DT AR S EBiIRRE D B 196 m,
Tetcﬂmﬁalﬂﬁeﬁnp@@Wmmmfampmﬂwwhmmmgﬁmm@, -14

PBe‘g 4/ %ng%%i \qygtggo@ i S&yg?e e%; m@%ﬁ% gnztcnomllast

pﬁ’érwmmﬂpynéh}eawemam&{& @rﬁa@!ohth@e%@mdmwhg-@%émpou nds
ﬂuorg?) ﬁ%]%@/r%%}oﬂ—fi{ﬁd% .%Q%?Q M@%@@%&Baﬁiﬁﬁ %V%BE'O”"’”
Celgene) CC-1088 (ex. Celgene), Lirimilast, ONO-6126 (ex. Ono), CC-10004
{ex. Celgene), MN-001 {ex. Kyorin) and the compounds exempilified in PCT
patent applications number WO 03/097613, WO, 2004/058729 and WO 2005/.

Still more preferred PDE4 inhibitors under the present invention are !
Theophylline, Drotaverine hydrochioride, Cilomilast, Roflumilast, Denbufyliine,
Rolipram, Tetomilast, N-(3,5-Dichioro-4-pyridinyl)-2-{1-(4-fluorobenzyl)-5-
hydroxy-1H-indol-3-yl}-2-oxoacetamide, Enprofyiiine, Arofylline and the
compounds exemplified in PCT patent applications number WO 03/08/613,
WO, 2004/058729 and WO 2005/. The most preferred PDE4 inhibitors are
Cilomilast, Roflumilast, Denbufylline, Tetomilast and the compounds
exemplified in PCT patent applications number WO 03/087613, WO,
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Where the component compound contains a carboxylic acid group, a
suitable salt thereof may be formed by reacting the compound with an

iate base t ide the corresponding b diti It.,
0BRSS SaIHb200 ol BRI HGBoRoe HER i Fo6rn
anfByiRrdiasseshsphyidrasir emeniidivanbydiexidesalkaline earth metal

hydroxides such as barium hydroxide and calcium hydroxide; alkali metal
alkoxides, e.g., potassium ethanolate and sodium propanolate, and

Phﬁﬁ@éﬁtﬁ}ﬁﬂ?%b@é@ﬁﬁwbalﬂsfﬂwidime diethainalioninef anthpounds of

-met utamine. Also inclu th ' I fth

e STRRBR LT EN ARG B DIECH TGAME Phr SEba e

Wierspbundsgeitkatiditopcsmitsomatpins foomexblyiidrecitnyreaid & suitabie
ompounds with ph ticall tabl ' [ ]l

sef N e PTG B0 PR g e e Qi a2t Gfe base

to pydvidedite sothespoiningl basdsadnititreradioirspopidi gfsuehdrgpasre

lfate, nitrate, phasph fc.. . -

=158 el VGRS e ity e e e e

litiigaipdanitie antkalior eoriespeialingisatidesshals arcbattemaryigide

an %'S%éﬁm%ﬁ%%;%%ﬁ?n%ﬂ@ﬂ%é@c e 2L ohRPa Blnotate and

ccordingly; thé pharmaceutically acceptable acid addition salts of the
sarbumenepatorisoandsvefitus presait heaaRisHth @adpHiRiBfe not
di Eﬂ%ﬁ%@%iﬁﬁ?ﬁ&’%ﬂlﬁ?ﬁ?@ PAGe AP GFPAEACHRONGAMRIM salts
enzenesulfonate (besylate), bisulfate, bisulfate, bromide, butyrate,
ofdam phoTa0EcTaPAPMRPSIRE HAIE SRR NYBIRIRIE, chlorobenzoate,
citrate, cyclopentanepropionate, digluconate, dihydrogenphosphate,
dinitrobenzoate, dodecylsulfate, ethanesulfonate, fumarate, galacterate

FoR6RTRIDGRMBRNE R AamBRMER AfitaReHRM SalE HREORATIR:Date,

ORI NP ERRRIBuRRANNBH AN e NisaiR cheriBROSIga i @Rpate,
.rhipgﬁate;,.hydhr%cﬁloride, h?%robromide, hgg%i%cﬁde,

iIn@IgHG ARiaRebuRYARB2ISEHRIS|URR ARIHAIE GRIP TS HINFRR X isre,
hiRGbinaateHBalapcraplante dnalenaiadnasgeaihg Betepuesphatailfate,

methanesulfonate, methylbenzoate, monohydrogenphosph

nitrate, phosphate, efc.; ar%g a?i?y%- and manoa?ﬁsu ong@es gug?txeés
ethanesulfonate, toluenesulfonate, and benzenesulfonate; and other organic
acids and their corresponding salts such as acetate, tarirate, maleate,

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

Accordingly, the pharmaoeuticaﬁy acceptabie acid addition salts of the
component compounds of the present invention include, but are not limited to:
acetate, adipate, alginate, arginate, aspartate, benzoate, benzenesulfonate
(besylate), bisulfate, bisulfite, bromide, butyrate, camphorate,
camphorsulfonate, caprylate, chioride, chiorobenzoate, citrate,
cyclopentanepropionate, digluconate, dihydrogenphosphate, dinitrobenzoate,
dodecyisulfate, ethanesuifbnate, fumarate, galacterate (from mucic acid),
galacturonate, giucoheptanoate, gluconate, glutamate, glycerophosphate,
hemisuccinate, hemisulfate, heptanoate, hexanoate, hippurate, hydrochloride,

hydrobromide, hydroiodide, 2-hydroxysthanesulfonate, iodide, isethionate, iso-

o~
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2-naphthalenesulfonate, nicotinate, nitrate, oxalate, oleate, pamoate,

pectinate, persulfate, phenylacetate, 3-phenylpropionate, phosphate,
phosphonate, and phthalate. Particularly preferred examples of

buangfmged%%i&&%ﬁ@@b&ﬁa@ﬂg afsitian, wa@ﬁtawer@ﬂésmmbutors
are the pharmaceutically acc I;‘%/able salts which are se e;é Q{ed from am

metrROBaRETARy MIBEIGRE LGRS RS PSIRRNZERI S (TR fagﬁﬂa‘e,sﬁ
0-RehiiedharerHiaric meltirraslipineid, biariie aﬂ@htaupamoam;uderamme

acid, citric acid, tartaric acid, 1-hydroxy-2-naphthalenecarboxylic_acid
DR O TR B A BY BRI e TG ACRC g B
prigased to prepare the salts of the PDE4 inhibitors. In the pharmaceutical

compositions according to the invention, the PDE4 inhibitors may be
present in the form of their racemates, enantiomers or mixtures thereof.

PeTrh@Lﬁgﬂ@mm@‘drmmpmmmeminmammgiaaémameemagacthadéwon
sm wn |n i
A K AR B PGr bo ear s LR G R are
sa@ﬁﬂ@mﬁtﬂﬁﬂaﬁaﬂg aummﬁfawmmwwamd rhxzémbrsmfcf@mmlauﬁfwc
a%a%g B artlcgl?(e;ég tt%%%n'SﬁiPOﬂ%ga'aasgﬁéﬂbcégﬁe'ﬂﬁ%gﬁf&@%'ssuccmzc
aqﬁtademwmexscnhemwnmm);mdomwmm—zsabﬂmmaﬁeﬁ@@w%
a Ofgao?‘%ta avin s@ iaf? %ﬂ@&' WD@S%P@%V maGeicah, AceeRiRRIg3iako
B aGhoKe" or polyv acid (in particular
be(‘R)BWNW@Q@MH@WME&EWPM@WS
phenoxypropyl)-1-azoniabicyclo[2.2.2]octane bromide) with a PDE4

inhibitor selected from Cilomilast, Roflumilast, Denbufylline, and
mmmnaanwme@nm@m ‘RopRIdBeRTRaJAvention, the PDE4

;)cé?s ey ;b Yinseipibitbkemates, enantiomers or

enoxypr pyl)-1-azoniabicyclo[2.2.2]octane, in the form of a salt havm%
y be

rrantuaﬁﬁo‘thwewh|Eh$§§%f§?mé€@ﬁi%ﬁl‘gﬂﬁ@8@b%%fé%%ﬁ GREERGHS OF

BAEAIRRL arld fRPFICKIYWN in the art (e. % , by chromatography on chiral
3(R)-(2-hydroxy-2,2-dithien-2-ylacetoxy)-1-(3-phenoxypropyl)-

phasasmigifidyclo[2.2.2]octane bromide) with cilomilast and the combination
of 3(R)-(2-hyd roxy-2,2-dithien-2-ylacetoxy)-1-(3-phenoxypropyl)-1 -16

A preferred embodiment of the present invention is a combination of an
antagonist of M3 muscarinic receptors of formuia (1) and in particular an
antagonist of M3 muscarinic receptors which is 3(R)-(2-hydroxy-2,2-dithien-2-
ylacetoxy)-1-(3-phenoxypropy)-1-azoniabicycloj2.2.2joctane, intheformofa
salt having an anion X, which is a pharmaceutically acceptable anion of 2 mono
or polyvalent acid (in particular 3{R)}-{2-hydroxy-2,2-dithien-2-ylacetoxy)-1-(3-
phenoxypropyl)-1-azoniabicyclo[2.2.2Joctane bromide) with a PDE4 inhibitor
selected from Cilomilast, Roflumilast, Denbufyliine, and Tetomilast. Even more
preferred is the combination 3(R)-(2-hydroxy-2,2-dithien-2-ylacetoxy)-1-(3-
phenoxypropyi}-1-azoniabicyclo[2.2.2]octane, in the form of a salt having an
anion X, which is a pharmaceutically acceptabie anion of a mono or polyvalent
acid (in particular 3(R)-(2-hydroxy-2,2-dithien-2-ylacetoxy}-1-(3-phenoxypropyl}-
1-azoniabicycio[2.2.2]octane bromide) with cilomilast and the combination of

3(R)-(2-hydroxy-2,2-dithien-2-ytacetoxy)-1 -(3-phenoxypropyl}-1-
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azoniabicyclo[2.2.2)octane, in the form of a salt having an anion X, which
is a pharmaceutically acceptable anion of a mono or polyvalent acid (in
particular 3(R)-(2-hydroxy-2,2-dithien-2-ylacetoxy)-1-(3-phenoxypropyl)-1
azoakziiigbiojBZi@:Rioeidndtisr dvnid ey wisslidmairinman Araniuhiph 1s &
prefery kel IR RISE RhINEHEIBR i 1sAraRiRatiop aticuar
phagrg a%egﬁ?%?@bﬁg%ﬁgégr%ic receptors of for%w%z (I and inagarticular an

3(RyitalypiskpPMadithiscatie seteptbis WBRmSXyPopy-1-
azoﬁ(@féé?(%@?%&%ﬁét@%e) with roflumitast.

ylacet -(3-phenoxypropyl)-1-azoniabicycio[2.2.2]octane, in the form
of a salt having an anion X, which is a pharmaceutically acceptable anion

0 -ALRAYalent asiddin patisWalsent invention is a combination of
A p%}'%ggﬁ%%roxy-2,2-dithien-2-ylacetox -1-

el y)-1-(3- . \ .

an phiagskysrep IR IMussREBR yefsRiore ydRmBY R diiaRs imaisasLan
anﬂéﬁ&hﬁ@oﬁﬁigmmiméit@@éﬁ&tﬁsrw_m@ﬁiIgsg(awpuw&my@a-tﬁtbmnas{.

Another embodiment of the present invention i comblnatl%p %ﬁ% M"?’a
JlopRgOrict SERRRSRSAPHIe (R2aD EOIIalg AEIocmns. i the
salBRViIFg YPEpn22-WiliR s 2 pharmacautically acceptable anion of a mono
or bl 260t pare e AR RS R D GBS A S o-
phBRERB AN Qe ihene Biea N oyiany)blcauiieipity ¢l 62 22 |obiaiter

bromide, and . . . .
selergesiigrssiomlampiyrian PR 2300 - o

phenoxyethyl)-1-azoniabicyclo[2.2.2]octane bromide with a PDE4 inhibitor

selected from cilomilast, roflumilast, de: Ijj ' .
AR B0 DR D R Ee o TS T i serisaraent e
antagsesiniclgeeepions itha gampoondistingrafféRh(@rwRpartoatathien-z-

VSRR AR YR S anisbinygiof2.2 Zloctane biomide, (3R
pﬁ@mmm@aﬁ@nﬁmﬁ@mmﬂww%i@i@bﬁbﬁdﬁfﬁf&%&@&ﬂw“e
br%%é?%a%%i@x%? ﬁ%ﬁ%éﬁ?fa@@%ﬁﬁdgg{mg@&ﬁ@ﬁl-éayiacetoxy]—1 -(2-
pheace@ty - (B phelebigytoRs-Zesknameyaisie . yile BRE6inkE

‘ 5?189%9%5% infikitor g reflusiilasliesmrcing da asteipagmbodiment of

€ Invention the antagonist of M3 muscarinic receptors is a compound of
formula (I) and in particular 3(R)-(2- hydroxy-2,2-d

A!{{?é‘?gr@%%@é%s&%ﬁm’mxermﬂht%ﬁmm@gmm&amaﬂnm
the form of a salt having an anion X, which is a,

receptors is a compound of formula (1) and in particular 3(R}-(2-hydroxy-2,2-
dithien-2-ylacetoxy)-1-(3-phenoxypropy!)-1 -azoniabicyclo[2.2.2]octane, in the
form of a salt having an anion X, which is a pharmaceutically acceptable anion
of a mono or polyvalent acid (in particuiar 3(R)-(2-hydroxy-2,2-dithien-2-
y!acetoxy)—1-(S—phencxypropy!)-inazoniabicycio[zz.2}octane bromide) and the
PDE4 inhibitor is roftumilast.

According to another embodiment of the invention the antagonist of M3
muscarinic receptors is a compound of formula (f) and in particular 3(R}-(2-
hydroxy-2,2-dithien-2-ylacetoxy)-1-(3-p henoxypropyl)-1-

azoniabicyclo[2.2.2loctans, in the form of a salt having an anion X, which is a

- 17 -



-17 pharmaceutically acceptable anion of a mono or polyvalent acid (in
particular 3(R)-(2-hyd

roxy-2,2-dithien-2-ylacetoxy)-1-(3-phenoxypropyi)-1-
ohaFuahiewipizcLlasianmpomiderand mepBwénh@ﬁar ia eiiptivilist.

The combinations of the invention ¢can optlonallg 8 {? one or more

3(Ridahy A A SNERIRL SRR a el RIRRGR in the treatment

azPhafSRiStory Sisersles s renul @R ReoPibEs: aoiitiastés aitisnaitast.
glucocorticoids, leukotriene D4 inhibitors, inhibitors of egfr-kinase, p38

kinase inhibitors and/or NK1-receptor antagonists. The preferred
TheRBRMHSENOdIeHesRI dntibe cambptaticily ebtherisearitiooaneore

formoterol, bambuterol. hitolterol, broxat |
o GBBANE RDBRETMSIoRT KERA G Lo o e o
re W%l@&d@wwbut@m@@mwmﬁém@megipootmm@oms

nolomirole, or CI renalin irbuterol, pracaterol roterol r| rlne
leukaiBtERgI D4ANURLATS: BRI, ({ afiKies: PR dIngR D en%rr%éndlor
NKSUHaRisis! atesgutaling, tiaramide, tulobuterol, GSK-597901,

GSK-159797, GSK-678007, GSK-642444, GSK-159802, HOKU-81,
(-)-2-[7(S)-[2(R)-Hydroxy-2-(4-

ThEWémmMégwamtm)madaﬂemwdum@aﬁaphtbgftbwhmnﬂan are:
dimethylacetamide hydrochlor monoh drat rol AB-149 and

D BT SO T B A Dy S

dopk r?sfiﬁMmd%mh@rd foyrehiowyrel; B?ﬁ{{@pﬁlén@fmebytemmwnﬂﬁwimlfonyl}
ethyl] amino}et ot iazolone

‘SOP"(%“ﬁ‘ B0 AVRSE! é@%}ﬁéh b%‘r?izlf%?é‘é’zeom) igprotenerol,
ndibﬁih&la’ZMpI@mhnhtbabMero procaterot reproterol, ritodrine, rimoterol,

safﬁ%%g’ﬁ #]%%456%% T , uty am|n %Ae%erf)t sulfonterol,

terb(R4irE hysiranyaa; aummammiﬁgiﬁzéﬁa@ws@%ﬁ:@%&’% NESK-678007,
B U TR s
hwﬂmwwwmammkﬁz&ﬁr@ptﬁﬁahmq@tﬁmm y!oxy 1-NN-

les% SRSy ﬁﬁg Aidride monohydrate carmoterol, QAB-149 and 5-[2-

enzoxazm 3 (4-n-butyloxyphenyl)-2-methyl-2- propylamlno]et
(Shadithylindan-2-ylamino}- 1 -hydroxyethyi}-8-hydroxy-1H-quinoiin-2-one, 4

st g o
b@lﬁgﬂ}i@%?igt@_- Ypro-4- -hydroxyphenyl}-2-[4-(1-benzimidazolyl}-2-
methyi-2-butylaminolethanot, 1-[3-(4-methoxybenzylamino)-4- hydroxyphenyl}-2-
[4-(1-benzimidazolyl)-2-methyl-2-butylaminolethanol, 1-{2H-5- hydroxy-3-0X0-
4H-1,4-benzoxazin-8-yl}-2-[3-(4-N,N -dimethylaminophenyi)-2-methyi-2-
oropylamino]ethanol, 1-[2H-5-hydroxy-3-oxo-4H-1 A-benzoxazin-8-yl}-2-[3-(4-
methoxypheny!)-2-methyl-2-propylaminojethanal, 1-[2H-5-hydroxy-3-oxo-4H-

1 ,4»benzoxazin-—8-yi}-2-[3-(4-n-butyioxyphenyi)—2-methy§-2-propy!amino}e’chanoE,
1-[2H-5-hydroxy-3-oxo-4H-1 A-benzoxazin-8-yl}-2-{4-[3-(4-methoxyphenyl}-

1,2, 4-triazol-3-yl}-2-methyl-2-butylaminolethanol, 5-hydroxy-8-(1-hydroxy-2-
isopropylaminobutyl)-2H-1,4-benzoxazin-3-(4H)-one, 1-(4-amino-3-chiorc-5-
trifluoromethyiphenyl)-2-tert-butylamino)ethanol and 1-{4-gthoxycarbonylamino-
3-cyano-5-fluorophenyl)-2-(tert-butylamino)ethanol optionally in the form of their
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isopropylaminobutyl)-2H-1,4-benzoxazin-3-(4H)-one,
1-(4-amino-3-chloro-5- trifluoromethylphenyl)-2-tert-butylamino)ethanol
and 1-(4-ethoxycarbonylamino-

rac Tﬁé?éh?‘tﬁéwgmﬁ?b@r@:(%ﬁ'%%@%mm arianralya s fara

of their -18 racemates, their enantiomers, their diastereomers, and
optianalivdberarBarmaceleycaluRPetbifARL BHHECA 58 Smpatible acid
addition salts. Examples of suitable corticosteroids and glucocorticoids

that can be combined with M3-antagonists and PDE4 inhibitqrs are . .
ExBraRIAR Sl ARIE A RKRBIEAE AGESAERTHSOIS (RahGearps combined

witfellazacatohriensrd FreRraiaiBitbrdasopidenifsiclometadsdpsednisolone,

oS ORI, SROBEAETE P RORISE T B AR e

be@Wﬂ@@@d?mbzm,&?amﬁmﬁm?Manmehmm,
ace nate, re IC ate, a merason IRropIO te,
U R ERLOTNG LUPSHIAIRE. SosareiA SN At AR kGione

lone,
acepediaienloscsfagiesyiate, pelchiisanidéipdefrndohedpropitisate; fictpaseir

ropionate, halpbetasol propionate. lotepr. I n :
A AU A B e i e SR L Eehviprednisolone
sutiexanzth asometssdivafploasphdtes tiamei wiidsditedrthesdate,
. 17-vaierate, betamet t ggﬁﬁ@ ' ' .
¢ %?Sz:goerté% eace a%é%ﬁ&&%%%r?i@oﬁﬁe sodi%’%@%&%ﬁ%ﬁ%ﬁe&ﬁfgglone
prepitinate phesphdmhatihydabieobidamehannatbuzralie prepsmsiftable

. h . i i | PDE4

ﬂ%ﬁ%@@o%g% %%ﬁ u@a%%gf()’%%%%%%ﬁ , pr%%;{tﬂ hydrate,dﬁ ’
betafireikastnétditieaieratelieismetiaase RERRAEIZ SANKASSGIRHHE,

/ » Bdrosdf Yaz QX ¥sitmate, i e sodium
RSk e T e L
phnairoxie 205t SpAPHEnBSe e eFYRHTER1, 3, 4-thiadiazol-2-y]thio]acetic acid,

9-[(4- Acetyl-3-hydroxy-2-n-propylphenoxy)methyl]-3-(1
H-tetrazol-5-yl)-4H-pyrido[1,2- a]pyrimidin-4-one, . .
Exarsnizs ploni&Gsiutridif-20 Ry haiaIfanRegombined with M3

atispethvicarhampy:4-8idithiacniansiscaatd sotiutl sell sl Ral; (7-
pr%gi&g%‘tj Wy%;gtg%)a\ggggggte rtlz é?tﬁ'k[géﬂrgr &%gtmér&?gg%st, cinalukast,
iralukast sodium, monielukast sodium, 4-[4-[3-(4-Acetyl-3-hydroxy-2-
propylphenoxy Jpropyisulfonyllphenyfl-4-cxobutyric acid, [[5-[[3-(4-Acetyi-3-
hydroxy-2-propylphenoxy)propyilthiol-1,3 4-thiadiazol-2-yilthiojacetic acid, 9-[(4-
Acetyl-3-hydroxy-2-n-propyiphenoxy)methyl]-3-( 1H-tetrazoi-5-yl y-4H-pyridof1,2-
ajpyrimidin-4-one, 5-[3-[2-(7-Chioroquinoiin-2-ylvinyljphenyl}-8-(N,N-
dimethylcarbamoyl)-4,6-dithiaoctanoic acid sodium salt; 3-{1-{3-{2-(7-
Chioroquinolin-2-yhvinyljphenyll-1-[3-(dimethylamino)-3-
oxopropylisulfanyljmethylsulfanylipropionic acid sodium sait, 6-(2-
Cyclohexylethyl-[1,3,4]thiadiazoio]3,2-a]-1,2,3-triazoiof4,5-d]pyrimidin-9(1H)-
one, 4-[6-Acetyl-3-[3-(4-acetyl-3-hydroxy-2-propylphenyithio)propoxyl-2-
propyiphenoxylbutyric acid, (R)-3-Methoxy-4-[1-methyl-5-[N~(2-methy!-4,4,4-
trifluorobutyl)carbamoyllindoi-3-yimethyl]-N-(2-methylphenyisulfonyl)berizamide,
(R)-3-[2-Methoxy-4-[N-(2-methylphenyisulfonyl)carbamoyilbenzyl]-1 -methyi-N-
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oxopropysulfanyllmethysulfanyl]propionic acid sodium salt, 6-(2-
Cyclohexylethyl)-[1,3,4]thiadiazolo[3,2-a]-1,2,3-triazoio[4,5-d]pyrimidin-9(1
H)- one,

(4,éiﬁ;ﬁae%':&:ﬁ-£ﬁ-%ﬁg§z§d&@r@&%&aw@@qaxlm@m@poxy]-z-
propy pﬁenoxy %ul%mc Id, ) )
CafRySatethBRicrTd4dtopesgrybeipsinhenyubtdinierisngje acid and the

f oyl f3 YR HE 7 ppyipREngaMitks 1,
CO%@@?&h%e%ﬂ%x%ﬁﬁ“h%—?ﬁﬁe‘%ﬁ%éﬁéﬁgﬂ%&%ggmgm%%ﬂbenzyl]-l-meth
yl-N 19 (4,4,4-trifluoro-2-methylbutyl)indole-5-carboxamide, (+)-4(S)-(4-

Exéﬁ t@96?Qﬁ&ﬁ!ﬁ@%ﬁéﬁ&-@h@@%ﬁa@ﬁaﬁmﬂé@nmﬁwwg

e compounds claimed in'the PCT patent application humber

anfpgdVistoantBOES IpHeRss6e RAHBIE IRNASIITAR IR ARIPER
oriBERO MRS IR 3 ABIAUB IR Aol B R Inkpbiiars, armpalfluan,
cetuximab, gefitinib, repifermin, erlotinib hydrochloride, can rtm%gl ami
Chich e ETRRET MR- 30 9a RSO Gr b Iy amino)-
Z(Epﬁ-ﬁwmge?-ethoxyq u inol in-6-yi]-4-(d imethylam i no)-
Z2(E)-butenamide. Examples of suitable p38 kinase inhibitors that can be
combined with M3 antagonists and PDE4 inhibitors are chior methiazole
Exﬁﬂ@(ﬁ%& @9rwggi@g)ﬂm@s&a%amwgrmheayzlba-(:ammnﬁdmpﬁ@ayi su
anyi)-6 H-pyrim ido[3,4-. ridazjn-6-o . .
anieRER B A KA DB Bl SE ek RS AP mod
e eron
irculatio Su . Abs i .
L D e

Ists and
in PIE #liahinios Binem0pkaTidR): Hesiafil-dapithMi1ZA8 sieasribesidpitant

Ci?gﬁg@%&i%&ﬁg&gﬁﬁ@ﬁgg}g@éﬁ%@zgz-Pentylphenyl)propionyl}- th

ucyl-D-phenylatanyi-also-threonyl-
asparaginyl-serine C-1.7-0-3.1 lactone, 1-Methylindol-3-ylcarbonyi-[4(R)-

Sy R PN e et et e

Ipiperid
amntegonists and PDE4 inhibitors are nolpitantium besiiate, capitant, Yanepztant,

AR s s
threonyt-N-methyl—Z,Swdehydro‘{yrosyi-?eucyl—{)—phenylaianyi-allo—threonyk—
asparaginyl-serine C-1.7-0-3.1 lactone, 1-Methylindol-3-ylcarbonyi-[4(R}-
hydroxyl-L-prolyi-[3-(2-naphthyl)i-L-alanine N-benzyl-N-methylamide, (+)-
(28,38}-3-[2-Methoxy-ﬁ-(triﬂuoromethoxy)benzyiamino}—2~phanylpiperidine,
(2R,48}-N-[1~{3,5-Bis(’iriﬂuoromethyl)benzoyi}~2-{4~chlorobenzyl)piperidin-4—
yljauinoline-4-carboxamide, 3-{2(R)-[1(R}-{3,5-
Bis(triﬂuoromethy[)phenyi]ethoxy]-B(S)~(4-ﬂuorophenyi)morphoiin-—é;l—ytmethy!]-Sn
oxo-4,5-dihydro-1H-1,2,4-triazole-1-phosphinic acid bis(N-methyi-D-glucaming)
salt; [3-[2(R)-[1 (R)—[S,5—bis(triﬂuoromethyi)phenyl]ethoxy]—3(8)—(4—ﬁuoropheny!)—
4-morpholinyimethyl}-2,5-dihydro-5-oxo-1H-1,2 4-triazol-1 -yliphosphonic acid 1-
deoxy-1-(methylamino)-D-glucitol (1.2} salt, 1-[2-[2(R)-(3,4-Dichlorophenyi)-4-
(3,4,5-trimethoxybenzoyi)rnorphoiin-2-yi]ethyi}spiro[benzo[c]thio phen-1(3H)-4'-
piperidine] 2(S)-oxide hydrochloride and the compound C3-003 described in
Eur Respir J 2003, 22(Suppl. 45): Abst P2664.
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Bis(trifluoromethyl)phenyl]lethoxy]-3(S)-(4-fluorophenyl
)morpholin-4-ylmethyl]-5- oxo-4,5-dihydro-1 H-1,2,4-triazole-1-phosphinic
acid bis(N-methyl-D-glucamine) salt;
[3-[2(R)-[1(R)-[3,5-bis(trifluoromethyl)phenyl]ethoxy]-3(S)-(4-fluorophenyl)-
4-morpholinylmethyl]-2,5-dihydro-5-oxo-I H-1,2,4-triazo|-1-yl]c§)fhospgonic
TheiglrbinatRpsiofianyramiag) mRYIReiteTed: ) hadreatment of any disorder

wh%ﬂ%[g&gééﬁtiﬁ@%hm%%whﬁy simultaneous, concomitant or sequential
(3,4,5-trimeth

_ oxybenzaoyl)morpholin-2-yl}ethyl}spi thi -|
anEapipTHR ARSI dBERaRD &1 AL SORP AP0 -
D o Ty o6 apt 1t he treatment of apy.
_ inations of the invention may be used in the treatment of
GRS PIRIAE GBI GIGAAG0N B G ONA B0 e
mARNSeMIABE arraedieniia: AiagotisarobéMdMivssariomimaptors and

inhibition of phosphodiesterase 4. Thus, the present application
encompasses methods of treatment of these disorders, as well as the use

Pr?fetﬁr]@&@mmﬂﬁ@m si¢hetiovertionin thesemurastorg disaaseslicdResin

or the jreatment of these disorders. Preferred ex I . |Sokders

05T 8 FEGPAT) I ERLs RRE S I PSS St St

exisnepipesttthia hasadreneficialetfechifier exahysierastionahaeuie or
chronijc brgnchitis, emphyse ronic Obstructive Pulmonary

Obs HS@%G(QE)FEB?&%%%Y{?\?S"&%%? nds in the combination, i.e. the M3
antagonist of the invention, the PDE4 inhibitors and any other optional

active compou i ' ?
T e B Ao e
P

insepivaldhsiflEdninbinicertshrmnehiessinmmalaeiiniARMaRBAds Ry b
ad;n"z‘xl{s[tl (}%rr@dqg%ﬁ{grr QUG Whene RraRRdImenRt e RFBRRRIdAGNHMferent

rovides a KIt'of parts comprising an antagonist of M3 muscarinic .
camgepsianeffbenisd (o) seperits. sithWianastsnsoRanbrseuental

adiiHsifE| nfﬁ%’%@@a‘?ﬁ&%ﬁ%ed!ﬁ@@ﬁﬁrﬁh@mbi”ation with a PDE4

|nh|b|tor_ or treatment of a respiratory disease which responds to M3
antagonism. In a preferred embodiment the present invention provides a

in<SRf BB diment the present invention provides a kit of parts comprising an
antagonist of M3 muscarinic receptors of formula (1} together with instructions

for simultaneous, concurrent, separate or sequential use in combination with a
PDE4 inhibitor for the treatment of a respiratory disease which responds to M3
antagonism.

In a preferred embodiment the present invention provides a kit of parts
comprising an antagonist of M3 muscarinic receptors which is 3{R)-(2-hydroxy-
2, 2-dithien-2-ylacetoxy)-1-(3-phenoxypropy!)-1-azoniabicyclof2.2. Zjoctane, in
the form of a salt having an anion X, which is a pharmaceutically acceptable
anion of a mono or polyvalent acid (in particular 3(R)-(2-hydroxy-2,2-dithien-2-
ylacetoxy)-1-(3-phenoxypropyl}-1-azoniabicycio[2.2.2joctane bromide) together
with instructions for simultaneous, concurrent, separate or sequential use in
combination with a PDE4 inhibitor for the freatment of a respiratory disease
which responds to M3 antagonism.
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comprising an antagonist of M3 muscarinic receptors which is
3(R)-(2-hydroxy-
2,2-dithien-2-ylacetoxy)-1-(3-phenoxypropyl)-1-azoniabicyclo[2.2.2)octane
, in the form of a salt having an anion X, which is a pharmaceutically
acceptable anion of a mono or polyvalent acid (in particular .

In BEFHenyoipdkpentivithigasnt invention provides a package comprising an

ant% g%é?&kfﬂsﬂ%m%?m REoabrd Sz RAbIsUT AR 2omtanaHsamite)the

ether with instructions for simultaneous, concgurrent, s

t
simségnential CRRGHWTEBMERRAIRA RIS Hﬁﬁﬂﬂé??&%ﬁe@ta?@lﬁ%%m of a

restRSRERIRNYAiseanacWhishdespenitstanddeniagonism. -21 In another
embodiment the present invention provides a package comprising an
antagonist of M3 muscarinic receptors of formula (I) and a PDE4 inhibitor

in fabther sidtanesysheonssantitysepanatermiseqlertatiags ipomerising
treatment of iratory. di i ism. |
o e R e

ntion cons a package
antaopEsbioViamansEyoTistacEMarawEeTiisi G (BEERtoYs eriormatdTe afd in

vi %%'ggaﬂ:ﬁ:gﬁé‘aWg@%&h—“ﬁ%&ﬂ?&ﬁd@&&&@@ﬁ@@éﬁ@"?ﬁ' {8e form of a
salflneeiy AR B pRenXgbrs R IR AR oo R BAROM Tha TBPRP
or%fo plhhavingian arianar a(rhishis,amhormacsuiioatyasespigble-tion
fa mono or polyvalent acid (in particular _ o
PW)‘!{WHW&J%@?@BRH@P@Q@ BfIRYf P_r@);pide) and a PDE4 inhibitor for
thOREAGKIREeRY) chraariabiepslaidie dlectanmbroydd) tudteDEA! of 2

inhibitor for the sim,ultaneousacgnygengsggg&qte or sequential use in
refpi e R AISRESE X HEEIIPARAT iR ad2 WHASTHEEbonds to M3 antagonism.
in a preferred embodiment of the invention the active compounds in the

prefe ment of the invernti |
R IEE TR AR L T T o e ey

cqhbimatioputiecadoumpestibhy NhaesiohdSrpRetor CABMPD ARSI HEAS:
wﬁQF@%%’ﬂ%{F ehihgdmueRtion-and the LRESITAibiRFSfeheiRRAREIN the

same pharmaceutical composition and are administered by inhalation
campogfieteommon delivery device. In one aspect the invention provides a

combination as herein defined

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

are administered by inhalation through a common delivery device.

In one aspect the invention provides a combination as herein defined
characterised in that the active ingredients (a) and (b) form part of a single
pharmaceutical compaosition.

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

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



characterise_d in that the active ingredients (a) and (b) form part of a single
pharmaceutical composition. In another aspect the invention provides a
process for the production of a pharmaceutical composition as herein

ThelgbnRd BhasasiRrsAdHE HmtRRaneageniskatiMarniseasinié teceptors, a
PDE4 inhibitor and optionally other a %i?g,ves and/or carriers are mixe{gle

. ) | d
iNVeRiiP Br it BRI ) HRIR RIS QORA) #HYE GRBRSIBB IS R

adifIgisierakingEan. dukaible Matentagenisingfdhehnuentieryf the BBEer to
inhibitor and arns,

ther optional active ini
0o R < AP Vo8 A o T P oy e eete
prdpasietns. thsodiiydamg s titets ioczgnates sloxdagisally (as creams,

._controlled-release _preparati ISsEIVING: ' QZaRGERS,
oin ‘?(13, %’Sﬁ:ﬁ@s(é‘g %?Eﬁgygo%gggéﬁb%%QEWﬁﬁ%ﬁ%daerosols's,

- intedRrycinfeEonsEUBGUNIREDSUSn Bdber Y, EIAIosI@as MRS,

- tﬁjﬂo‘?{ %ig&@#&%ﬁ?é ~a dry powder, a solution, a dispersion, etc). The
pharmaceutical formulations may conveniently be presented in unit

dosage form and may be prepared by any of the methods well known in
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ingredient(s) into assaciation wjth the carrier. In general the formulations
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or granules;as a solution or a suspension in an aqueous liquid or a
thecprastyceinte thiguiesice b ERWALMR-water liquid emulsion or a water-in-oil
liquid emulsion. The active ingredient may also be presented as a bolus,
electuary or paste. A syrup formulation willfggeneraalg consist of a

F G TeaON ) 0 RARSHR THET LB BRI S A a8 TR GLITEP Yof D
pRIAMBIE S hanRlinatitpb ByniRelipeties, cachets or tablets each

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

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

A syrup formutation will generally consist of a suspension or solution of the
compound or salt in a liquid carrier for example, ethanol, natural, synthstic or
semisynthetic oils such as peanut oil and olive oil, glycerine or water with
flavouring, sweetener and/or colouring agent.

Where the composition is in the form of a tablet, any pharmaceutical carrier
routinely used for preparing sofid formulations may be used. Exampies of such
carriers include celluloses, stearates such as magnesium stearate or stearic
acid, talc, gelatine, acacia, starches, lactose and sucrose.



semisy_nthetic oils such as peanut oil and olive oil, glycerine or water with
flavouring, sweetener and/or colouring agent. Where the composition is in
the form of a tablet, any pharmaceutical carrier routinely used for
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the\%t&?.re the composition is in the form of a capsule, any routine
gncapsulation is suitable, for example using the aforementioned carriers
in a hard gelatine capsule. Where the composition is in the form of a soft
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dispersions or suspensigns may be considered, for exampl
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aggﬁﬁg%gga@dgqhaaq% B%Qﬁ“@@b%%@n may be syitable for unit dose or
multi-dose delivery. In"the case of multi- dose delivery, the formulation
can be pre-metered or metered in use. Dry powder inhalers are thus

DRASSHIRY IR HISRoBEP S 6al delivery to the lung by inhatation may, for
example, be presented in different primary packaging systems {such as
capsules and cariridges of for example gelatine or blisters of for example

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

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

single dose, (b) multiple unit dose and (c) multi dose devices,

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

Aliernatively, the active ingredient (s} may be presented without excipients.
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single do_se, (b) multiple unit dose and (c) multi dose devices.
Formulations generally contain a powder mix for inhalation of the
cobmpounds of the invention and a suitable powder base (carrier
substance) such as lacto r_starch. Use of e i - ch
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receptacle area of the inhaler. Next, the capsule has to be QPlene or
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halation of capsule fragments. Moreover, for a number of capsule ..
hummiiler isERABREE TOERREIGH A8 HBERTL BT ) gerabie e gon
ofJc%gz‘)ﬂle'i@é@ﬁq%ﬁ&%%tf@he@rwmmmgﬁmémﬁmmemmdmmmte
capsules can be transferred to.a receivipg, ¢ er, in which perforation
e%&?'@ﬁﬁﬁﬁr}fﬁﬂk@%ﬁ faag‘d\zl?g%\e%ﬂ%’\ﬁ% /03175. Other capsule
inhalers have revolving magazines with capsule chambers that can be

brought in i ' ' it for. '
STE GBI TR T ey Gt o S G o e e
tréoghtired with istenghiersher, in which perforation and emptying takes
place, as described in WO 92/03175. Other capsule inhalers have revoiving
magazines with capsule chambers that can be brought in line with the air
conduit for dose discharge (e, g. W081/02558 and GB 2242134). They

comprise the type of multiple unit dose inhaiers together with blister inhaiers,

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

Blister inhalers provide better moisture protection of the medicament than
capsule inhalers. Access to the powder is obtained by perforating the cover as
well as the biister foil, or by pesiing off the cover foil. When a biister strip is used
instead of a disk, the number of doses can be increased, but it is inconvenient
for the patient to replace an empty strip. Therefore, such devices are often
disposable with the incorporated dose system, including the technique used to
transport the strip and open the biister pockets.



which have a limited number of unit doses in supply on a disk or on a
strip. Blister inhalers provide better moisture protection of the
medicament than capsule inhalers. Access to the powder is obtained by
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Slsi:aplacqa certain_yvolume of pw%eéér e container to a delivery
o-FRABRTFE al S F AR, WO 92/04068 and WO
92/04928. Reproducible dose measuring is one of the major concerns for

multi.dose inhaler devices.. The r fQr ' hibjt . good
R e L B R ) e A S or
inbalatieisvgazostly 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
TiwhatevderiaraLbaion asdo i birant ARLSRPIR REWRIRIEF B REEYSe

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 dese inhalers, the dose measuring
accuracy and reproducibility can be guaranteed by the manufacturer. Mulii dose
inhailers on the other hand, can contain a much higher number of doses,

whereas the number of handlings o prime a dose is generally lower.

Because the inspiratory air stream in multi-dose devices is often straight acress
the dose measuring cavity, and because the massive and rigid dose measuring
systems of multi dose inhalers can not be agitated by this inspiratory air stream,

the powder mass is simply entrained from the cavity and littie de-agglomeration
is obtained during discharge.

Consequently, separate disintegration means are necessary. However in

practice, they are not always part of the inhaler design. Because of the high
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whereas the number of handlings to prime a dose is generally lower.
Because the inspiratory air stream in multi-dose devices is often straight
gcross the dose measuring cavity, and because the massive and rigid
ose measuring systems of multi dose inhalers can not be agitated b
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stgcieln. semi-permanent multi dose inhalers with disposable drug

containers, the requirements to prevent drug accumulation are even

stricter. Apart from applications through dry po inhalers. th
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pAgEicati gasde .CANHS TUREBTchefisoatechdrEbeing made to the contents

thereof. Spray compositions for topical delivery to the lung by inhalation
may for example be formulated as aqueous solutions or susp
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compositions suitable for inhalation
here being made o the contents thereof.

Spray compositions for topical delivery to the lung by inhalation may for
example be formulated as agueous solutions or suspensions or as aerosols
delivered from pressurised packs, such as a metered dose inhaler, with the use
of a suitable liquefied propeltant. Aerosol compositions suitabie for inhajation
can be either a suspension or a solution and generally contain the active
ingredient (s) and a suitable propeliant such as a fluorocarbon or hydrogen-
containing chilorofiuorocarbon or mixtures thereof, particuiarty
hydrofiuoroalkanes, e. g. dichlorodifluoromethane, trichlorofiuoromethane,
dichiorotetra-fluoroethane, especially 1,1, 1, 2-tetrafluoroethane, 1.1, 1.2, 3,3, 3-
heptafluore-n-propane or a mixture thereof. Carbon dioxide or other suitabie
gas may also be used as propellant. The aerosol composition may be free from
excipients other than the propeliant or may optionally contain additional
formulation excipients well known in the art such as surfactants g oleic acid or

iecithin and cosolvens eg sthanol. Pressurised formulations wil generally be
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can be either a suspension or a solution and generally contain the active
ingredient (s) and a suitable propellant such as a fluorocarbon or
hydrogen- containing chlorofluorocarbon or mixtures thereof, particularly
hydrofluoroalkan i i i eggthane,

R e e oethane 11, 1.2,
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other suitable gas may also be used as propellant. The aerosol
composition may be free from exci%ignts other, i_ln the
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t %H‘@l&glﬁg etﬁgsp‘)rgrg{% é{gﬁﬁggég%%%%%%%ﬁt astroduced] may be
sisidagrétetandby. tonperineaMiidmsug®itticronisation or supercritical

fluid techniques. The desired fraction may be separated out by air
classification or sieving. Preferably, the particles will be cryst %ine.
Asbieieving aiargﬁqg@@nW&B%iWmeﬁcﬁ%MBSWJﬁ@ Wfiticurt
pBESALEOH PRI AR i @Bskirie BoorgpratEratem e ﬁ‘@/l- To
improve the efficiency of dry powder compositions, the.parti
BRI HRE AL DOV B e TR e g e
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employed. The, particle size of t XCIPI il r r
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rartipients tctesextipihtyicmliabe presunb asanifeRRIBSN BRI ably
crystalling alpha 13¢1056. MANRNYHAIE - When the excipient is lactose it wil

typically be present as milied lactose, preferably crystalline alpha lactose
monohydrate.

Pressurized aerosol compositions will generally be filled into canisters fitted with
a valve, especially a metering valve. Canisters may optionally be coaied with a
piastics material e. g. a fluorocarbon polymer as described in W096/32150.
Canisters wili be fitted into an actuator adapted for buccal delivery.

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

mucoadhesive agents, tonicity modifying agents and viscosity modifying agents
which may be administered by nasal pump.
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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
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an inert vehicle such as water optionally in combination with conventional
excipients such as buffers, anti-microbials, mucoadhesive agents ton|C|ty
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itor and (b) the antagonist of M3 muscarinic receﬁtors
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E%ar aceutica Q"Q{Bqt'?”s according to the invention may contain (a)
pr 53@y3@ﬁ%raﬂy In"a ratio by weight (b):(a) ranging from 1: 5 to 500: 1,
preferably from 1: 10 to 400:1. The weight ratios specified below are

based g b@%éﬁ%@@én the compound (b) expressed as
T‘?Se(l%e E{x%l%%% %l%%%ﬁ%% 2- ylacetoxy -(3- pheno;:;(ypro (yP) 1-

&dﬁrﬁb’@iﬂﬁﬁ{@%@}ﬁ&&%ﬂ@ﬁﬁ% Yk PIEPIMiGFs roflumifast
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harmaceutical combinations according to tg) ?hnventlo? may contain

C‘{%’Y“@ﬁa\(’ﬁ)‘iﬂ &8 eadCYRMRIRTRESC RFSEHNBIL RSTXEE Y weight
(b):(a) ranging from 1: 10 to 300: 1, preferably from 1: 5 to 200: 1,
Rgeg?sg}%!sacleu ical combinations according to the invention may contain (2)

and {b) in the case of roflumilast, for exampie, in a ratio by weight (b):(a)

ranging from 1: 10 to 300: 1, preferably from 1: 5 to 200: 1, preferabiy 1: 3 to
150: 1, more preferabty from 1: 2 fo 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 2-dithien-2-viacetoxy}-1-{3-phenoxypropyl}-1 -azoniabicyclof2.2.2]octans
hromide and roflumilast are present fogether in doses of 0,5 to 5000 ug,
preferably from 1 to 2000 ng, more preferably from 5 to 1000 ng, better still from
10 to 800 pg per single dose.

For example, without restricting the scope of the invention thereto, combinations
in which 3(R}-(2-hydroxy-2,2-dithien-2-ylacetoxy)-1 -(3-phenoxypropyi)-1-
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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-

2,2-dithien:2: -1-(3: _azoniahis
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azoniabicyclo[2.2.2)octane bromide is used as (b) and roflumilast is used

as (a), the compositions according to the invention may contain for
Folnstanqsidrane 20ttee $006tgnok combinations according to the invention may
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ratio by weight (b):(a) in the range from about 1: 30 to 400: 1, preferably

1: 2510 200: 1, preferably 1:20 to 100: 1, more preferably from 1: 13‘t0
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preferably from 5 to 5000pg, more preferably from 10t

000pg,
pr@f@rebpfmmmwtmm@@w&@%@%ﬁg e LA
M&@%@@g@ﬁ@g@@@g@ﬁg%g}\/@ng@wdb%eto, combinations in which
3(R)-_(2-hydroxy-2,2-d|t Ien-2-ylacetoxy)-1-(3-phenoxypropyl)-1-
azoniabicyclo[2.2.2]octane bromide is used as (b) and cilomilast is used

Fasdamihe, GormBOsiienscangardingtpenef inesintrentioayeetairctgnbinations
instance from 5to 5
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azoniabicyclo[2.2.2]octane bromide is used as (b) and cilomilast is used as (a),
the compositions according to the invention may contain for instance from 5 fo
5000 pg of B(R)—(Z-—hydroxy—2,2-dithien~2—yiace‘toxy)~‘E-(3-phenoxypropyi)-‘i-

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

The aforementioned examples of possible doses applicable for the
combinations according to the invention are to be understood as referring 1o
doses per single application. However, these exampies are not be understoed
as excluding the possibility of administering the combinations according to the
invention multiple times. Depending on the medical need patients may receive
also multiple inhalative applications. As an example patients may receive the
combinations according to the invention for instance two or three times (e. g.

two ar three puffs with a powder inhaler, an MDI etc) in the morning of each
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azoniabicyclo[2.2.2]octane bromide and from 15 to 300 g of cilomilast.

The aforementioned examples of possible doses applicable for the

combinations according to the invention are to be understood as referring

to doses per single application. However, these examples are not be

understood as excluding the possibility of administering the combinations
tresiposdingpto fethievaniementitintd ters cREPORIRTO A RaIKIFRSERPd

tient eceive._. iple: inhalafi ical]

S B R D aomer

thesmmbinations asesdined(hegnartion teredssarauitiadostaisl MRaler,
P MBLEERE g}(‘%m&'”@h@ S5GtatohligaHBEY S @ccording to the

aforementioned dose examples are only to be understood as dose .
iryeatimlceapdisingiesippieanie @ @b&fﬂﬁﬁ%ﬁﬁgl%ﬁ}ﬂigafﬁ?f?Bfoﬁ?&“O”
oEHBRIRALORHRFSRIBShiaRe InvaRjin leads dognultiplesdasgs of the

aforementioned eéxamples. The application of the compositions according
to the invention can be for instance once a day, or depending on the

PR ahaction petishastisheinesgissagentineeaalayieoa tatdeteuapsie

or 3 days. Preferably the compaosition is in unit dgsage form, for.example a
LR R6T850) R5R 201 2l RSB AT (LA Gy Cor

administer a single dose. Each dosage unit contains suitably from 20 sg

to 1000 .tg and preferably from 50 g to. 300 M3 antagonist
RRoRRER W FRBAIT AR Ao Le0D A AL A E Rl from
NG BB & Afprafesabhidieicdrang &the plamidiérahibitor
according to the invention. The amount of each active which js re%uired g'jom

rhaneseaUtivalassentair seliinetiANed, varipPwiil i BARRIFAF AR
%h@r%‘éﬁﬁgﬁé%dé?ié‘iﬁ?ﬁ@f@ﬂrfﬁ%ﬁ%@&?cjﬂ@% {rRaRVSAticRnd the particular

sease being treated. The active ingredients may be
administered from 1 to 6 times a day, sufficient to exhibit the desired

?ﬁg‘éi%ﬁﬁ%tﬂfégm heacivadnaadiontscus adnivstaned-apsetioraidcewil,
a day. It is contemplated that all active agents Woul%$e,adm|njster%d at. .
e ANEWBPJBR RABIUIATAREY R IBFERNEI) GAEUNRTEIRLEE Suokct

GRYS RedBkER:INnd the particular disorder or disease being treated.

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

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

a ﬂ%t@f%&ef@

3 ACHYRS ORI PR aSTHRISISGeH asivRRAMAHRe 1ip of

he active substance compositions according to the invention are

inhpatsfis;atnpeaiaiitisrcrewdetirhRIpRs ohWRIsRBN S 1R ARALRbRareNteral
or%(?g}’gb?ﬁ#é%gmg belrisfe nfgrers S apgtiaibcansMAnEles iBbRIsEsitions

owev

erphadiomtheppatenion apriralian dempssrsrei¥ibigdas

any other form or parenteral or oral application }%fo

k;r%t?ig%%iaucﬁve

uRp Ricasan forme- 9aRerdalbninthe dketany of obstructive lung diseases or
for the treatment of asthma. The following preparations forms are cited as

formulation examples: Example 1 Ingredient Amount in g

TR 8y R aigiibirsirAsyas elteey hd fimphknioxy prapyieks:

azoniabicyclo[2.2.2joctane bromide | 100 Roflumilast 5 Lactose 2.500

Example 2 Ingredient Amount in g i 13(R)-(2-hydroxy-2,2-d

Eithigpre ylacetoxy)-1-(3-phenoxypropyl)-1 azoniabicyclo[2.2.2]octane
bromide 100 Cilomilast 100 Lactose 2.500 Example 3 Ingredient

Amount in g (3R)-1-phenethyl-3-(9H-xanthene-9-carbonyloxy)-1-

ingredient Amount in ug
3(R)-(2-hydroxy-2,2-dithien-2-ylacetoxy}-1-(3-phenoxypropyt)-1-
azoniabicydo[ZZ.2}octane bromide 100
Roflumilast 5
Lactose 2.500
Example 2

Ingredient Amount in ug

3(R)-{2-hydroxy-2,2-dithien-2-ylacetoxy)-1-(3-phenoxypropyl)-1-

azoniabicyclo[2.2.2]Joctane bromide 100
Cilomilast 100
Lactose 2.500
Example 3

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

azoniabicycio{2.2.2]octane bromide 100
Roflumilast 5
l.actose 2.500J
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azoniabicycio[2.2.2]octane bromide 100 Roflumilast5 Lactose 2.500 -32

Example 4 Ingredient Amount in pg
(3R)-1-phenethyl-3-(9H-xanthene-9-carbonyloxy)-1-

azoniabicyclo[2.2.2)octane bromide 100 Cilomilast 100 Lactose 2.500

Exgrapipte 5 Ingredient Amount in pg

(3R)-3-[(2S)-2-Cyclopentyl-2-hydroxy-2-thien-2-yiacetoxyl-1-(2-
phenoxyethyl)-1-azoniahicyclo[2.2.2)actane bromide 100 Roflumilast 5

ingegstiesd 2.500 Example 7 Ingredient Amount in pg

Amount in ug

e Ry R LS Ot s elol? 5 3 PNe Hramide 100 Gilofiast 100

aZoniabisy 250 Plogtamacbiogise activity Surprisingly, an unexpectedly 100
Céﬁdﬁ’gﬁdi therapeuticeffect cambeobserved inthe treatment of 700
in

ammatory or obstructive diseases of the respiratory tract if

Lamitisguscarinic of formula (1) used with one or more PDE4 inhil

n
itors. In  2.500

view—of thiseffectthe pharmaceuticat combinations according

to the

invention can be used in smaller doses than would be the case with the
EXag@ifual compounds - 33 used in monotherapy in the usual way. This

reduces unwanted side effects such

Ingredient Amount in ug
(3R}-3-(28)-2-Cyclopentyl-2-hydroxy-2-thien-2-ylacetoxy}-1-{2-
-phenoxyethyl}-1-azoniabicyclo{2.2.2Joctane bromide 100
Roflurilast 5
Lacicse 2.500
Exampie 7

ingredient Amount in ug
(3R)-3-[(2S)-2-Cyclopentyi-2-hydroxy-2-thien-2-ytacetoxyj-1-(2-
phenoxyethyl-1-azoniabicyclo[2.2.2joctane bromide 100
Cilomilast 100
Lactose 2.500
Pharmacological activily

Surprisingly, an unexpectedly beneficial therapeutic effect can be observed in

the treatment of inflammatory or obstructive diseases of the respiratory tract if

an antimuscarinic of formula () used with one or more PDE4 inhibitors. In view

of this effect the pharmaceutical combinations according to the invention can be

used in smaller doses than would be the case with the individual compounds
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as may occur when PDE4 inhibitorsare administered, for example.
Consequently, the combinations of the invention possess therapeutically
advantageous properties, which make them particularly suitable for the
treatment of respiratory diseases in all kind of patients. -34 CLAIMS 1. A

usedrmbinatiothedaichiodheprises! (apw THE4erhitsHaWE TIe st eiiRaiss g
M3 muscarinic re r ich i 5

asdﬁﬁ?éﬁ-cf%/rlz%e?gxy - 2?‘&%&%’%&5 -ﬁ%%ﬁfﬁégﬁ%%]octane, in
the form of a salt having an anion X, which is a pharmaceutically

c&«csceecggéﬂlﬁ{ﬁg%&%ﬁiHé%ﬂé)bpﬂhévr’f\k%ﬁt@ﬂdpc?ssés%om@ﬁgé'gﬂcauy

according aim | wherein the antagonist of M3 muscarinic receeptor (b)
adsamag@uwgmgr@g,dﬁ»@ﬂi@hma}hadé@imqﬂ(@diaﬂy suitable for th
yRranyh-1e iahicyel Klectansshepmide. 3. A combination

tréagc}g‘({)grﬁiing %ﬁ%@%ﬁig{éﬁed in thrizftethe active ingredients (a)
and (b) form part of a single pharmaceutical composition. 4. A product
comprising (a) a PDE4 inhibitor 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. 5. A kit of parts comprising (b) an antagonist
of M3 muscarinic receptors as defined in claim 1 or 2 together with
instructions for simultaneous, concurrent, separate or sequential use in
combination with (a) a PDE4 inhibitor for the treatment of a patient
suffering from or susceptible to a respiratory disease which responds to
M3 antagonism. 6. A package comprising (b) an antagonist of M3
muscarinic receptors as defined in claim 1 or 2 and (a) a PDE4 inhibitor
for the simultaneous, concurrent, separate or sequential use in the
treatment of a respiratory disease which responds to M3 antagonism.
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7. Use of (b) an antagonist of M3 muscarinic receptors as defined in claim
1 or 2 for the preparation of a medicament, for simultaneous, concurrent,
- 35 separate or sequential use in combination with (a) a PDE4 inhibitor
for the treatment of a respiratory disease which responds to M3
antagonism in a patient. 8. Use of Ga D E4 inhibitor for the preparation
of a medicament, for simultaneous, concurrent, separate or sequential
use in combination with (b) an antagonist of M3 muscarinic receptors as
definaccomtiaatidronRicfoctneprieasniehedtREddplititey ansed3aivhich
resp t o . 9 PDEAiRbiDior.
R e

2, foditiegréopaninot-d tleahenaxypranySmazaiakisy siohédrrdneiane, In
SePARLEEIT oS uentiphasm e HeRtnankioh & e SpiErnarsliseass which

responds to M3 antagonism in a patient. 10.A method of treating a patient
suffeAagepirRleEaiRR SHROTRORPLTBSHMAEHE Gid€ase or condition which
responds to M3 antagonism which method comprises simultaneously,

concurrently, separately or sequentially administering to said patjent an
o RecVERRRITAHES RSP I R GRS NS THISEE PRSI STENS

defin%%gbgmge }é&egt@agbéag mﬁp@%ﬁ%ﬂbﬁw,@hﬁh@@m@ﬁﬁwﬂﬂ@"
to claim 4, kit of parts according togﬁgﬁ, u?e accordi eg toclaims 7to 9
or mé?ﬁ@ﬂ%@é%%qéa&’%fﬂ‘ﬂa‘ﬁw RE'FRR MBIV disease is

asthma or chronic obstructive pulmonary disease (COPD). 12. The

combination, product, kit gf parts, package,.use or method.accordi
aror S ERITALCT 0 ARG e P O 2 RO B o0 v 2
groupegradidsiag a thednbyliinem peotaferisedigdrbahiosics; it miagipsition.
roflumilast, denbufylline, rolipram, tetomilast, enprofylline, arofylline,
cipamfylline, tofimilast, filaminast, piclamilast, (R)-(+)-4-[2-(3-

4. A product comprising (a) a PDE4 inhibitor 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.

5. A kit of parts comprising (b) an antagonist of M3 muscarinic receplors as
defined in ciaim 1 or 2 together with instructions for simultaneous,
concurrent, separate or sequ'eni‘iaé use in combination with (a) a PDE4
inhibitor for the treatment of a patient suffering from or susceptible to a

respiratory disease which responds to M3 antagonism.

6. A package comprising (b) an antagonist of M3 muscarinic receptors as
defined in claim 1 or 2 and (a) a PDE4 inhibitor for the simultaneous,
concurrent, separate or sequential use in the treatment of a respiratory

disease which responds to M3 antagonism.

7. Use of (b) an antagonist of M3 muscarinic receptors as defined in claim 1

or 2 for the preparation of a medicament, for simultaneous, concurrent,
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cyclopentyloxy-4-methoxyphenyl)-2-phenylethyl]pyridine, mesopram, N-
(3,5-dichloro-4-pyridinyl)-2-[1-(4-fluorobenzyl)-5-hydroxy-1 H-indol-3-yl]-2
-36 oxoacetamide, CDC-801 (ex. Celgene), CC-1088 (ex. Celgene),
Lirimilast, ONO-6126 (ex. Ono), CC-10004 (ex. Celgene) and MN-001
(ex.déparists optenalyiialthedtnooohiheticaceittates aiiEdnanifiipefer
their digstereomers and mixtures f.an | ' ;
pham"?a 8&)8?@&9%08%%3 {5 'gc(ljég §é%?q‘[igﬁﬂsact]§%%§ﬂ#ga Ceféﬁr%gﬂgaﬂggnn,esm '
prodnct gdtiehparts, package, use or method according to anyone of
claims 1 to 12 wherein the PDE4 inhibitor is selected from the group
comprising cilomilast, roflumilast, denbufylline and tetomilast optionally in
the 108 aff (il RREMintibitendr dha MIBRATAIIANGH HTRSHLFEBIRRHS And

mi“’gﬁ%ﬁﬁgﬁgoglj, eRtiang'ye e brunagelnaicaliy-rosopasiniaiasidith

addition sa e combination, product, kit of parts, package, use ([)%
;

metl{bliarcantapenisd eSS aRHE 20RPI s AR RSHNRE BEENnh Y
is rofyngilaste tmohiecoralinalion, kitehsanmisackagentsearamethod

according to anyone of claims 1 to 13 wherein the PDE4 inhibitor is
cilonFi8BorBSTHE 8diabRMAtion according to claims 1 to 3, product
according to claim 4, kit of parts according to claim 5 or package

arts or

according to claim 6 wherein suc% ombinatjon, prod té{it ofg

pAckge SiPER ConshRST 2R R AORIR LM S SR M.
_(a%_?%@ﬁ?@t%s(ejbﬁ@éﬁimgﬁégﬁoraf (&)ftwkmh ; rmapdmi?nta@@m@t@imem
inhibitors_of egfr- kinase, (e inase |nhibitors an N
agonfi%fsgﬁﬂ“lﬁﬁ%ﬂﬁﬁeﬁf&%@%ﬁr&@éf%@qﬂeﬁ%ﬁ]%@%Efqluf.%g%%et%%mem
combinatiespperotchisitzetpeiisrorsspckage adidaimagonisairin eepatient.
wherein the active compound (c) is selected from the group consisting of

(a) 132-agonists and (b) cortiocosteroids. -37 o
10.A method of freating a patient suffering from or susceptibie to a

respiratory disease or condition which responds to M3 antagonism which
method comprises simultaneously, concurrently, separately or |
sequentially administering to said patient an effective amount of (b) an
antagonist of M3 muscarinic receptors as defined in claim 1 or 2 and (&)
a PDE4 inhibitor.

11.The product according to claim 4, kit of parts according to claim 5, use
according to claims 7 to 9 or method according to claim 10 wherein the

respiratory disease is asthma or chronic obstructive puimonary disease
(COPD).

12. The combination, product, kit of parts, package, use or method according
to anyone of claims 1 to 11 wherein the PDE4 inhibitor is selected from
the group comprising : theophyliine, drotaverine hydrochloride, cilomilast,
roflumitast, denbufyliine, rolipram, tetornitast, enprofyliine, arofyiline,
cipamfylline, tofimilast, filaminast, piclamilast, (R)~(+)-4-{2-(3-
cyclopentyloxy-4-methoxyphenyl)-2-phenylethyljpyridine, mesopram, N-
(3,5—dich§oro-4—pyridinyl)-2-{'&-(4—ﬂuorobenzyi}-5~hyd roxy-1H-indol-3-y{}-2-
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oxoacetamide, CDC-801 (ex. Celgene), CC-1088 (ex. Celgene),
Lirimifast, ONO-6126 {ex. Ono), CC-10004 (ex. Celgene) and MN-001
(ex. Kyorin), optionally in the form of their racemates, their enantiomers,
their diastereomers and mixtures thereof, and optionally their

pharmacoiogically-compatible acid addition salts.

13.The combination, product, kit of parts, package, use or method according
to anyone of claims 1 to 12 wherein the PDE4 inhibitor is selected from
the group comprising cilomilast, roflumifast, denbufylfine and tetomilast
optionally in the form of their racemates, their enantiomers, their
diastereomers and mixtures thereof, and optionally their

pharmacologically-compatible acid addition salts.

14.The combination, product, kit of parts, package, use or method according

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

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

16.The combination according to ciaims 1 to 3, product according fo claim 4,
kit of paris according io claim 5 or package according to claim & wherein
such combination, product, kit of parts or package further comprises (c)
another active compound selected from: (a) B2-agonists, (b)
cortiocosteroids, (c) leukotriene D4 antagonists, (d) inhibitors of egfr-
kinase, (e) p38 kinase inhibitors and (f) NK1 receptor agonists for
simultaneous, separate or sequential use.

17.The combination, product, kit of parts or package according to claim 16

wherein the active compound (c) is selected from the group consisting of

(a) B2-agonists and (b) cortiocosteroids.
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