WO 2005/115467 PCT/EP2005/005841 COMBINATIONS COMPRISING
ANTIMUSCARINIC AGENTS AND BETA ADRENERGIC AGONISTS The
woBBSAMdpyention relates to new combinations of certain antiPUSaRANS/005841
agents with (3-adrenergic agonists and their use in the treatment of

respiratory disorders. BACKGROUND OF THE INVENTION
E3-adrenergic agonists, in particular G32-adrenergic a%)nists an
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receptors, are two classegyh ENeRBIE G omNisTS useful in the
treatment of respiratory disorders, such as asthma or Chronic Obstructive

Respiratory Diseases (COPD). It is known that both classes of drugs can

e used in. combination. The International Paten icatio -
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C{)&t)eraaéresvia different physiological pathways are known to be
lherapetjtically useful. Frequently, the therapeutic advantage arises
because the combination can achieve a therapeutically useful effect using

AW CRPRGUHARNE-AE AATRRG MR 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
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combination is nevertheless therapeuticallg{effective in target cells which
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rerdpioalistrayafrvaewsdila museadalenent of respiratory disorders, such as

asthma or Chronic Obstructive Respiratory Diseases (COPD).

It is known that both classes of drugs can be used in combination. The
international Patent Applications W00238154 and WO03000241 describe some
examples of such combinations.

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

Notwithstanding the above discussion, combinations of known M3 muscarinic

receptors and B-adrenergic agonists which are used in combination to treat



_ receptors and p-adrenergic agonists which are used in combination to
treat -1 WO 2005/115467 PCT/EP2005/005841 respiratory disorders,
wo Axg/krsawm to have an unwanted effect in the heart. CardiaB@CEHRS HHEETS41
to be susceptible both to known MS antagonists and to 3- adrenergic
agonists in the same way as cells in the respiratory tract. The cardiac

side effects appear to be more romlnent and fre b lasses
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Jesitatony EadinBistlivectchereondtiamombination which comprises (a) a
p2-agonist and (b) an antagonist of M3 muscarinic receptors which is
3(R)-(2-hydroxy-2,2-dithien-2-ylacetoxy)-1 -(3- phenoxypropyl)-1

D&ﬁ@ﬁ&ﬁ'ﬁ@mp@'@j‘&:&ﬁy@mtﬁéﬁorm of a salt having an anion X, which
is a pharmaceutically acceptable anion of a mono or polyvalent acid. -2

' Surprisin\gly, it has now been found thét a combination of certain specific
antagonists of M3 muscarinic receptors (further on referred to as the M3
antagonists of the invention) with B2-adrenergic agonists (further on referre@ to
as Bz;agonists} produce significantly less heart side-effects, such as
tachycardia, than the combinations proposed in the art, yet retaining a robust
activity in the respiratory tract.

Disclosed herein is a combination which comprises (a) a 2-agonist and (b) 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 a salt having an anion X, which is a
pharmaceutically acceptable anion of a mono or polyvalent acid.



Examples of pharmaceutically acceptable anions of mono or polyvalent
acids are the anions derived from inorganic acids such as hydrochloric
acid, hydrobromic acid, suiphuric acid, phosphoric acid or organic acids
such as met’hanosulphonic acid, acetic acid, fumaric acid, succinic acid,
lactic acid, citric acid or malefic acid. Furthermore, mixtures of the
aforementioned acids can be used. 3 Typically. the antagonist of M,3
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dissociated or undlssociated form, for exampie in aqueous solution . The

Us&firterent salts of the compound may exist in the form of solvates, i.e. in the
form of 'hydrates and all these forms are Sc within the scope of the
present invention. Furthermore the different salts and soivates of the
compound may exist in amorphous 7'0717i Or i the fume of different
po!ymoronS within the scope of the present invention,. in a second
asoec:, there is provided a product comorising (a) a P2-aponistand (b) an
IU3 antagonist o~ the invention 4



as a combined preparation for simultaneous, separate or sequential use in
the treatment of a human or animal patient. Typically the product can be
for simultaneous, separate or sequential use in the treatment of a
respiratory disease which is asthma. acute or chronic bronchitis,
emphysema, chronic obstructive pulmonary disease (COPD), bronchial
hyperreactivity or rhinitis in a human or animal patient. In a third aspect,
the invention further provides the use of (a) a (32-agonist and (b) an M3
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invention. Furtharmore the differsnt salts and soivates of the compound may

sxist in amorphous form or in the form of different polymorphs within the scope

of the present invention.

ina sécond aspect, there Is provided a product comprising (&) & B2-agonist and (b) an M3

antagonist of the invention



or angina-like complaints, history of myocardial infarction, coronary artery
disease or elderly patients. Preferably said patient is human. In one
embodiment, there is provided a pharmaceutical composition comprising
(a) a (32-agonist and (b) an M3 antagonist of the invention in association
with (c) a pharmaceutically acceptable carrier or diluent. In a sixth aspect,
the invention also provides a kit of parts comprising (b &n M3 an&ﬁ onist
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paﬁeg{pduct, 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) PDE 1V inhibitors, (b)
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in a fourth aspect, there is provided the use of (b) an M3 antagonist of the invenﬁon
for the preparation of a medicament, for simultaneous, concurrent, separate or
sequential use in combination with (a) a B2 agonist for the treatment of a said
respiratory disease in a human or animal patient.

In a fifth aspect, there is provided the use of (a) a B2-agonist for the preparation of a
medicament for use in the treatment of a said respiratory disease in a human or
animal patient by simultaneous, concurrent, separate

or sequential co-administration with (b) an M3 antagonist of the invention.

Typically, said respiratory disease can be



parts or package comprise (b) an M3 antagonist of the invention and (a) a
62 agonist, as the sole active compounds. It is also an embodiment of the .
present invention the use of (b) an M3 antagonist of the invention and (a)

a 32 agonist without any other active compound for the preparation of a
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concurrent, separate or sequential use In the treatment of a respiratory
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in the seventh aspect, there is a package comprising (b) an M3 antagonist of
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4H-1,4-benzoxazin-8-yl]-2-[3-(4-N,N -dimethylaminophenyl)-2-methyl-2-
propylamino]ethanol, ’
1-[2H-5-hydroxy-3-0x0-4H-1,4-benzoxazin-8-yl]-2-[3-(4-
methoxyphenyl}-2-methyl-2-propylamino]etha not, .

and P41 bydrosyfe- thesirdltansous, concurrent, separate or sequential
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Particularly preferred LABAs are formoterol, salmeterol and GSK-597901,

GSK- 159797, KUL-1248, TA-2005 and QAB-149 optionally i ,
Woﬁpé)ﬁjlﬂéé@mates, their enantiomers, their diastereomers and ?nclt')?&:g’gé%f%SSM

thereof, and optionally their pharmacologically-compatible acid addition
salts. More preferred are salmeterol, formoterol and QAB-149. Still more

preferred are salmeterol and_formotergl, in parti I QJc?ﬂ'n
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{32-agonists: hydrochloric acid, hydrobrornic acid, sulphuric acid,
phosphoric acid, methanosuiphonic acid, acetic acid, fumaric acid, . _
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hydrcxy-?-{Z-{{Z—{[&(z-'phenyiethoxy)propyi}su!fonyl} ethylJamino)ethyl}-2(3H)-
benzothiazolone, 1-(2-fluoro-4-hydroxyphenyl )-2-[4-(1-benzimidazolyl)-2-
methyl-2-butylaminolethanol, 1—[3—(4-methoxybenzylamino)—4—hydroxyphenyl]—Q-
[4-(1 -benzimidazolyl)az-methyl-z-butylamino]ethanol, 1-[2H-5-hydroxy-3-0xo-
4H-1,4-benzoxazin-8-yl}-2-[3-(4-N N -dimethylaminophenyl}-2-methy}-2-
propylamino]ethanol, 1-[2H-5-hydroxy-3-ox0-4H-1 4-benzoxazin-8-yl}-2-{3-(4-
methoxyphenyi)—2-methyi—2—propylamino}ethanol, 1-[2H-5-hydroxy-3-oxo-4H-

1 ,4—benzoxaz§n-8~yi}—2-{3-(4-n—butyioxypheny§ )42-methy$—2—propytamino}e‘manol,
4~[2H-5-hydroxy-3-oxo-4H-1 4-benzoxazi n-8-yl}-2-{4-[3-(4-methoxyphenyl)-

1 ,2,4—triazol-B-yl]-Z-methle-butylamino}e’chanoi, 5-hydroxy-8-(1-hydroxy-2-
isopropylaminobutyl)-2H-1 4-benzoxazin-3-(4H)-one, {-(4-amino-3-chloro-5-
triﬂuoromethylphenyl)—2—tert—butylamino)ethanol and 1-(4-ethoxycarbonylamino-
3-cyano-5-ﬂuorophenyl)—z-(tert-butylami'no)ethano! optionally in the form of their
racemates, their enantiomers, their diastereomers, and mixtures thereof, and

optionally their pharmacologically-compatible acid addition salts.

The preferred B2-agonists to be used in the combinations of the invention are:
, arformbterol, bambuterol, bitolterol, broxaterol, carbuterol, clenbuterol,
dopexamine, fenoterol, formoterol, hexoprenaline, ibuterol, isoprenaline,

levosalbutamol, mabuterol, meluadrine, nolomirole, orciprenaline, pirbuterol,
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According to another embodiment of the invention the [32-agonists is
salmeteroi, in particular salmeterol xinafoate. 10 WO 2005/115467
PCT/EP2005/005841 The combinations of the invention can optionally
comprise one or more additional active substances which are known to be
useful in the treatment of respiratory disorders, such as PDE4 inhibitors,
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afEgaimeterol, formoterol and QAB-1489. Still more preferred are salmeterol and
formoterol, in particular saimeterol xinafoate and formoterol fumarate.

The following can be considered to represent examples of suitable acid for the
formation of addition salts of the B2-agonists: hydrochloric acid, hydrobromic acid,
sulphuric acid, phosphoric acid, methanosulphonic acid, acetic acid, fumaric acid,
succinic acid, lactic acid, citric acid, maleic acid; and trifluoroacetic acid.
Furthermore, mixtures of the aforementioned acids can be used.

A preferred embodiment of the present invention is a combination of an M3
antagonist of the invention with a LABA selected from formoterol, saimeterol,
GSK-597901, GSK-159797, KUL-1248, TA-2005 and QAB-149.



Respir J 2003, 22(Suppl. 45): Abst 2557) and the compounds claimed in
the PCT patent applications number W003/097613 and
PCTIEP03114722 and in the Spanish patent application number
P200302613. Examples of suitable corticosteroids and glucocorticoids
that can be combined with M3-antagonists and (32-agonists are
prednisolone, methylprednisolone, dexamethasone, naflocort,
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ocortisone, triamcinoione acetonide, fluocinolone
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aceponate, prednicarbate, alciometasone dipropionate, halometasone,

methylprednisolone suleptanate, mometasone furoate, rimexolone,
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Ipropionate, hydrocortisone acetate, hydrocortisone sodium succinate,
prednisolone sodium phosphate and hydrocortisone probutate. Examples

Aekstditable bR®drantagoarttsitie iosarerctheBagonis MoErRIohiRs
and p2-agonists ukast, Ibudilast, pobilukast, pranlukast hydrate,
PSR LAt S

St, verlukast, sulukast, cinalukast, iralukast sodium,
montelukast sodium, 4-[4-[3-(4-Acetyl-3-hydroxy-2
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[-3-
in particular saP{neterol xinafoate.
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hydroxy-2-propylphenoxy)propyl]thin]-1,3,4-thiadiazol-2-yl]thio]acetic acid,
9-[(4- Acetyl-3-hydroxy-2-n-propylphenoxy)methyo-3-(1
WO PPMBIYEHASI5-y1)-4H-pyrido[1,2- a]pyrimidin-4-one, PCT/EP2005/005841
5_—[3-[2-(7-Ch|oroquinoIin-2-y|)vinyI]phenyI]-8-(N,N-
dimethylcarbamoyl)-4,6-dithiaoctanoic acid sodium salt; 3-[1-[3-[2-(7-
Chloroquinolin-2-yl )vinyl]phenyl]-1-[3- (dlrnethylamlno) -3-
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'#ﬁ%ﬂ@-ﬁrﬁ*{@w "NIEESR ¥8f 8Hﬁe§ulfonyl)benzam|de &

(R) -3- E4M4etth?lxy -4-[N-(2- methylphenylsuIfonyl)carbamoyl]benzyl] -1-meth
y I =2~ I
i
aj@% T%h @g?fgﬂfdﬁnmlmdenrm@wmwawa amdrilingnapminast,
X | t frdiase

Pixa %Eg 8?/9%% S’Eo‘ﬁéya %%oﬁ@@ge% Lallfermlr%iat -
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e Pt W S g™
Wéﬂh&%@%é'ﬁb%ﬂé%mm@ﬂ@féwhzwxfmmmaddnnne N-(3,5-
32-agonists are chiormethia_ole e | oramagim
Dichloro-4-pyridinyl)-8-methoXygquino ln ar oxamt@ (RFI[Q»'5 Methyl-4-oxo-1-
phenyl-3,4,6,7-tetrahydropyrrolo[3,2,1-K][1 ,4]benzodxazepm-3(R)—y Ipyridine-4-

carboxamide, 3-{3-(Cyciopentyioxy)—4~methoxybenzy]}-s—(ethytamino}-&
isopropyi-3H-purine hydrochloride, 4-[6,7-Diethoxy-2,3-

bis(hydroxymethyl)naphthalen-1-yl}-1 -(2-methoxyethyl)pyridin-2(1H)-one, 2-
carbomethoxy-4-cyano-4-(3-cyclopropylmethoxy-4-
difluroromeathoxyphenyl)cyclohexan1-one, cis [4-cyano-4-(3-
cyciopropylmethoxy-4—diﬂuoromethoxyphenyl)cyclohexan-1~ol, ONO-8126 (Eur
Respir J 2003, 22(Suppl. 45): Abst 2557) and the compounds claimed in the
PCT patent applications number WO03/087613 and PCT/EP03/14722 and in

the Spanish patent application number P200302613.

Examples of suitable corticosteroids and giucocorticoids that can be combmed
with M3-antagonists and B2-agonists are prednisolone, methyiprednisolone,
dexamethasone, naflocort, deflazacort, halopredone acetate, budesonide,
beclomethasone dipropionate, hydrocdrtisone, triamcinolone acetonide,
fluocinolone acetonide, fluocinonide, clocortolone pivalate, methylprednisolone
aceponate, dexamethasone palmitoate, ﬁpredanev, hydrocortisone aceponate,
prednicarbate, alclometasone dipropionate, halometasone, methyiprednisolone
suleptanate, mometasone furoate, rimexolone, prednisoione farnesylate,

ciclesonide, deprodone propionate, fiuticasone propionate, halobetasol
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(2,5-Dichlorophenyf{)-2-(2,4-difiuorophanyisulfanyl}6 H-pyrimido[3;
4-b]pyridazin- 0-one, 4-Acetamido-N-(te7t-butyf)benzamide, SCIO-469

WO %@gﬁg@;‘%q in Clin Pharmacol Ther 2004, 75(2): Abst Pf'-7 ang-¥aps6eod/005841
described in Circulation 2003, 108(17, Suppl. 4): Abst Sr. Examples of

suitable NKi-receptor antagonists that can be combined with M3
antagonists and 52-agonists are noipitantium besilate, dapitant, lanepitant,
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yf}qumollne -4-carboxamide, 3- 2(R} [1(R) [3,-Bis (trcFl u o ro m eth)I) p

henyilletho"ry}-3(5; (4f|ucrophenyl)moroho|m4KAmeth
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DPianRliActivn 605 S Ohiyrbguinolin-2- yi)vmy(]phenyl 1-8-(N,N-
dimethylcarbamoyl)-4,6-dithiaoctanoic acid sodium salt; 3-[1-[3-[2~(7~
Chioroquinolin-2-yl)vinyllphenyl}-1-[3-(dimethytamino)-3-
oxopropylsulfanyl]méthylsulfanyl]propionic acid sodium salt, 6-(2-
Cyclohexylethyl)-[1,3,4]thiadiazolo[3,2-a}-1 ,2,3-triazo)o[4,5-d]pyrimidin-9(1 H}-
one, 4-[6-Acetyl—3—[3—(4-acetyl-S—hydroxy—Z-propy)pheny}thio)propoxy}-z-
propylphenoxylbutyric acid, (R)-3-Methoxy-4-[1 -methyi-5-[N-(2-methyl-4,4,4-
-triﬂuorobutyl)carbamoy\)indoi-S-ylmethyl]—N-(Z-methyiphenylsu!fonyl)benzamide,
(R)-3~[2-Methoxy-4-[N-(2-methylphenylsulfonyl)carbamoyl]benzy!}—1 -methyi-N-
(4 4,4-trifluoro-2-methylbutyl)indole-5-carboxamide, (+)4(S)y(4-
Carboxyphenylthio)-7-[4-(4-phenoxybutoxy)phenyl]-S(Z)—heptenoic acid and the
compounds claimed in the PCT patent application number PCT/EP03/12581.

Examples of suitable inhibitors of egfr-kinase that can be combined with M3
antagonists and B2-agonists are palifermin, cetuximab, gefitinib, repifermin,
erlotinib hydrochioride, canertinib dihydrochioride, lapatinib, and N-[4-(3-
Chioro-4—ﬂuorophenylamino)—S-cyano—?—ethoxyquinolin-G-ylH-(dimethyiamino)-
2(E)-butenamide.



administered together in the same pharmaceutical composition or in
different compositions intended for separate, simultaneous, concomitant

wo 2085/88gpential administration by the same or a difrerent roBET/ER PP 005841
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

Exaﬂ?@é%‘}%@te%ﬂ@ﬁgmwmm mastprefereteritzadirierithe M3
antagonist of the invention and thea 2-a nnlsg[.églr{%1 potg §%§§§ Hacghg_
aﬂt@@ﬁ%éﬂ%ﬁ@eﬁ%ﬁ!%ﬁfﬁﬁf%ﬁ’a%&‘ éagv Saffinisterad i

y Inhalation
Db esanEn b et me i el
6“0(%8’%ﬁ%ﬁ%ﬂ?ﬂ%ﬁﬁ%%%%%n%’ldwagr‘;“néceu_pc{azi c:n@%ositipn. %&é@
Phﬁh;iﬁét&%ﬁh@@@;@m@%]tiéhﬁeﬁ‘kfe%ﬂ‘éﬁﬁ?é@%)ﬁﬁﬁﬁﬁﬁeﬁl?a 9; diﬁg an
onist e jan a i32-agonist and optionally other additives
Zo%d@%ﬁrrig% ‘%’y 'érﬁ\é%@s%known per se. The active compounds in the
combination. i.e. the M3 antagonist of the invention, the of 32-agonist and

= @hene: opfand QRHVER SoRRaMTEgIMsYsipaacnitisteretbiednyith M3
rera s 7 s IS, SR O G SR el © O
VOHS%?‘H}?@@J@%@ isSobvig e Eativast, Isz8RGes cst) Pl ARPESNY -
thEergr%mi’-m%mv%lezgg-(g%%dsr%?y?‘oggﬁléﬁEy%—@-?/‘r@r%%gany(-allo-threonyi-
asparaginyl-serine C-1.7-0-3.1 lactone, 1 -Methylindol-3-yicarbonyi-{4(R)-
hydroxy}—l_-prolyl—[S—(Z-naphthyl)}-L—alanine N-benzyi-N-methylamide, (+)-
(28,88)-S—{Z-Methow-fz-(’criﬁuoromethoxy)benzyiamino}—Z-phenyipiperidine, ‘
(2R,4S};N—{'§-{3,SABis(triﬂuoromathyi}banzoyf}—2—(4—chiorobenzyi)pipez’idm-4-
yliquinoline~4-carboxamide, B-2(RT(R)-3,5-
Bis(triﬂuoromethy{)p‘nenyi]ethoxy}-S(S)—(4-ﬂuorophenyf)morphoIkn-4-ytmethy{}-5-
oxo-4,5-dinydro-1H-1,2 4-triazole- -phesphinic acid bis(N—methyl-D-giucamine)
salt; [3-[2(R)-{1 (R)—{B,5—bis(triﬂuoromethyl)pheny(]ethoxy}-B(S}-(4-ﬂuorophenyl)~
4-morpholinyimethyf}-2,5-dihydro-5-oxo—1 H-1 2, 4-trizzol-1-yllphesphonic acid 1-
deoxy-1 -(methylamino)-D-giucitol (* :2) salt, 1-[2-[2( R)—(3,4~Dichiomphenyl)—4~
(3 4,5-trimethoxybenzoyl )morp‘noiin-Z—erthyI}spiro(benzo{c}thiophen-’i (BH)-4"-
piperidine] 2(S)-oxide hydrochioride and the compound CS-003 described i‘n
Eur Respir J 2003, 22(Suppl. 45}: Abst P2664.
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ointments, lotions, nasal sprays or aerosols, etc); by injection
(subcutaneous, intradermic, intramuscular, intravenous, etc.) or by
inhalation (as 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
Trbectitotorhpemmasy inAhemsidaiode tie dehastpapgiFidiiasactive
in/BRIRHSALN g, ARPaRRU0 Wik NS KAt N Searpbliv opmyigtons
by* uniformly and inti

are prepar mately bringing into association the

adaothlessnestdasinenitn RfURECRMRAETARYERAHRATRRPSHIRN QRS 67 Bith
s Eshdineressans shaping, tisprasustinteotheAesirediemulatite.

Formulations of the present invention suijtable for oral administration may

aRINERRREY Heedhernete MRSl 2248 psules, cachets or tablets each
containing a predetermined amount of the active ingredient; as a powder
or granules; as a solution or a suspension in an aqueous liquid or a
non-aqueous liquid; or as an oil- in-water liquid emulsion or a water-in-oil
liquid emulsion. The active ingredient may also be presented as a bolus,
electuary or paste. A syrup formulation will generally consist of a
suspension or solution of the compound or salt in a liquid carrier for
example, ethanol, natural, synthetic or semisynthetic oils such as peanut
oil and olive oil, glycerine or water with flavouring, sweetener and/or
colouring agent. Where the composition is in the form of a tablet, any
pharmaceutical carrier routinely used for preparing solid formulations may
be used. Examples of such carriers include celluloses, stearates such as
magnesium stearate or stearic acid, talc, gelatine, acacia, starches,
lactose and sucrose.
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A tablet may be made by compression or moulding, optionally with one or
more accessory ingredients. Compressed tablets may 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,
In lbrismntsd issmbstilmesTts oL thedatisgtiosufa@saciveroPaEisitr $ing &gents.

oiideg alels mavhednade Rumpdingult S RRONULLHER sevice.

In a stitable machine a mixture of the owdeer

whatesid trempeging themadaied &%@é&ﬁ&s%mﬁéﬁ?&%ﬁﬁ%{ﬁ‘%}%‘?ﬁlaﬁid

. COQHBSQ ;8hd optionally dried and sieved, The tablets may optionally be

coated or scored and may be formulated so as to provide modified (i.e.

slow or controlled) release of the active ingredient therein. Where the

InGeEpRsilignRisriadhatouninbatcapsuiantag ol thecuysnkizoans the
suitable, for example using the af ' iers.d aar |

S ABEDIE, S OSSO o 0 T ool bt o e

a@myhigbasthagdnitimakicartieorgtitmerused fsipeepaRNGeispersions or
suspensions may be considered, for example aqueous gums, celiuloses,
silicates or oils, and are incorporated in a soft gelatine capsule. Dry

IrpovedesrsstibesIGEREiIRT BOPWEEHEIRRRPIBAIRIAR BSFiHH%ﬁHﬂSH may, for

Example he preseniednviffesestipritasy sackapfogrsyse b singias
capsules and cartridggs of for example gelatine or blisters of for example

PRAMRRRESRYFRRPSIBA] for use in an inhaler or insufflator. Packaging of
the formulation may be suitable for unit dose or multi-dose delivery. In the M3
rGase santiibedtisal deliveryiigrecRipRIRIRGA AN Y rELeRRE BEPCESSING an

antagonist of the invention, a R2-agonist and optionally other additives and/or carriers

by methods known per se.

The active compounds in the combination, .. the M3 antagonist of the
invention, the of B2-agonist and any other optional active compounds may be

. administersd by any suitable routs, depending on the naturs of the disorder to
be treated, e.g., orally (as syrups, tablets, capsuies, jozengses, controfled-release

preparations, fast-dissolving preparations, lozenges, etc); topically (as creams,
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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.
WO pfiFfiafetions generally contain a powder mix for inhalation oPGHEEP2005/005841
compounds of the invention and a suitable powder base (carrier
substance) such as lactose or starch. Use of lactose is preferred: Each
capsule or cartridge may generally contain between 2g and 400 g of each
oithtetapeyintdhsackhealisgrevicnt aghentmtaiely bhénigtieniteubaidaneHus,

m?ggye%ier%g&%g&ﬁ%e%%m% s 0N amsmoa%wsgsaow%}mer,

e,:smgle doses have been weighed by the’manufacturer into smal
a cortiorers digmersiana 86stly 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 b d f d with
Tbmﬁhﬁ*mﬁﬁﬁﬁtﬁﬂdc@wféFH’@FtB’ﬁMW&R%?@(@%%E%&%ﬁ%& pecbe

P EPRR0HE0R8AardasRraigrpiairsiretinods pasiskivewyin the eapstile

for powder entr t ' h fror .
RS ERAIETLSLS SRRSO Lad it o
abr?@iégiolﬁ-vﬂﬁemmhaiaﬁknnlmgemm&bd fapuuidibas erdpranamedirom
- the inhaler in. M - di i is. -
BT SRR e s i
celiffiansiafidedydividsshsolid ceoneesitiaits A0IHEPBr ENALIES Al BARING
tgpg@mg{ hasdiaelting §3gsHigstigr inhalation powders are (a) poor

_ tectlon. against moisture uptake from the ambient air, (b) problems
with opening or perforation after the capsules have been exposed

FRIRVIPARM A e pre et itianiiiabibith cslsesnfininetitationbe
indenture, and (c) possjble innalation

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

containing a predetermined amount of the active ingredient; as a powder or

granules; as a solution or a suspension in an agueous liquid or a non-agueous

fiquid; or as an oil- in-water liquid emulsion or a water-in-oil liquid emulsion. The

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

A syrup formulation will generally consist of a suspension or solution of the
compound or salt in a fiquid carrier for example, ethanol, natural, synthetic or
semisynthetic oils such as peanut oil and olive ofl, glycerine or water with

flavouring, sweetener and/or colouring agent.

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

A tablet may be made by compression or moulding, optionally with one or more
accessory ingredients. Compressed tablets may 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, jubricating,

surface active or dispersing agents. Moulded tablets may be made by moulding
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of capsule fragments. Moreover, for a number of capsule inhalers,
incomplete expulsion has been reported (e. g. Nielsen at at, 1997). Some
WO gagsétiistfihalers have a magazine from which individual cap84EE ZpR0S841

transferred to a receiving chamber, in which perforation and emptying
takes place, as described in WO 92103175. Other capsule inhalers have

revolving magazines with capsule chambers that can be brought in line
inveitsuiteb E memhihet Sontkose dittieapgwdere Weod rorsEdsteeactive
Blnds IR PR AR i Sossniafplaiedegriher
Cé’vﬁé éﬁsétérﬁrgf%%ﬁgmmlﬁceﬁ have a imci{[%ﬂ number o unit%oseséiﬁ sup&I}l/ g
e

sigtiesl dfspedablets S0RY. opfiens!inha eraterblRCBERLARSLISRY O BT
sOLOR HRARAMEHLIRAN (@RI INbalRrslAcRIsdeditn hrvedsivisingredient

obtained by perforating the cover as well as the blister foil, or by peeling
thewalRe cover foil. When a blister strip is used instead of a disk, the
number of doses can be increased, but it is inconvenient for the patient to

replace an empty. strip. Therefore, such i ften di [
B e R IbUb & R 0 ) o e e L e
stitieisitsifarakappietsibster pmkmenmmgiaﬁhmmmbﬁmn
c r%f{%?%ﬁé?g %%aggﬂu%%&‘hﬂ%ezé’%‘"{ﬂsffoff?ﬁka*@%Bﬁ- JAISHrBs L 0E Bny
relatively large container and a dose measuring prirciple that has to be
pbpme@ﬁyah@%ﬁ@@%)téﬁ@éiF@rﬂf@éﬁﬂﬁ%&ﬁl@@@&%ﬁlﬂ%ﬁéns‘ms
n‘xég'B@%HQH&B@[‘YJF%FHBIQ%‘Jﬁ%ﬂ@\@d%@)ﬁ&ﬂm ebiGifispiacarestand

rious dose measuring principles exist, including rotatable 18 WO
app PR D e P B RAH08 $2PSHi®mbranes (e. g. EP0069715) or

disks (e. g. GB 2041763; EP 0424790; DE

Dry powder compositions for topical delivery to the lung by inhalation may, for
example, be presented in different primary packaging systems (such as
capsules and cartridges of for example gelatine or blisters of for example
laminated aluminium foil), for use in an inhaler or insufflator.

Packaging of the formulation may be suitable for unit dose or multi-dose

delivery. In the case of multi- dose delivery, the formulation can be pre-metered
or metered in use. Dry powder inhalers are thus classified into three groups: (a)
single dose, (b) multiple unit dose and (c) multi dose devices.

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

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

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

17



4239402 and EP 0674533), rotatable cylinders (e. g. EP 0166294; GB
WO 21065159 and WO 92/_09322) and rotatable frusEumgs (e.g. WO 92’/00771

AMHAVME cavities which have to be filled with powder from tﬁ@%@ﬁ?ﬁﬂ%‘]&&”
Other multi dose devices have measuring slides (e. g.US 5201308 and .
\We 97/007_03) or measuring plungers with a local or circumferential
recess to displace a certain volume of powder from the container to a
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ractice, are not always part of the inhaler design. Because of the

ehpgﬁsmumbemsdd%@ﬁ??%@tigdfﬂ?@&@\}?éé’, {)%j%e@er adhesion onto the

inner walls

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 have revolving
magazines with capsule chambers that can be brought in line with the air
conduit for dose discharge (e. g. W091/02558 and GB 2242134). They
comprise the type of multiple unit dose inhalers together with biister inhalers,
which have a iimited number of unit doses in supply on a disk or on a strip.

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

Multi-dose inhalers do not contain pre-measured quantities of the powder
formutation. They consist of a relatively large container and a dose measuring
principle that has to be operated by the patient. The container bears multiple
doses that are isolated individually from the bulk of powder by volumetric

displacement. Various dose measuring principles exist, including rotatable
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of the air conduits and the de- agglomeration means must be minimized
and/or . regular cleaning of these parts must be possible, without affecting
WORPESRAGAI doses in the device. Some multi dose inhalers hBGE/EP2005/005841

disposable drug containers that can be replaced after the prescribed
number of doses has been taken (e. g. 19 WO 2005/115467
PCT/EP2005/005841 WO 971000703). For such semi-permanent multi

n@é}ﬁgri@tkgde{és witbrbieposableodisy e tatgindEs 20v ABR)iEMR424 190; DE
reve r C s nar e i . i i

SR SRR SR CR s o s
andiiirdseeredaaRernd otstatiloh inpeinins (i pripRIBRORESES cll Bpvgns
Cg;%o-sc alled qlomISErse W HiFR $oWHEPRFALRRE RAReRsICal=AHYR dose

ubstances can be sprayed under high pressure so that a mist o

deviatbhaparniersuring Ridaheas '8Pghand W&#Zé?@?&?fﬂeﬁfthe
rHégsg_er?;f MGHGHORRE S (8P arBRihiaP@ibird WibisPlede a certain

atomisers are described, for example, in PCT Patent Application No. W

VORI GERANE A BATBGH SPP A KpAIRIER O AREF S T3, ondu .

g{?@mmw@@iw/mmwm@wmmreof. Spray compositions
or topical delivery to the lung by inhalation may for example be
formulated as aqueous solutions or suspensions or as aerosols delivered

Fispropiessi ivesk packsysngtisasne ot etejsecintriies, fitmulie 4% of
iggswtg le .Ilgugfled propellant. Aerosol compositions suitable for inhalation

H S

G ) :
( e ST suspension or a solution and generally contain the active
ingredient (s) and a suitable propellant such as a fluorocarbon or

'Fp(gr&gﬁﬁ'ér 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 contain a much higher number of doses,
whereas the number of handiings to prime a dose is generally lower.

Because the inspiratory air stream in multi-dose devices is often straight across
the dose measuring cavity, and because the massive and rigid dose measuring
systems of multi dose inhalers can not be agitated by this inspiratory air stream,
the powder mass is simply entrained from the cavity and little de-agglomeration

is obtained during discharge.

Consequentiy; separate disintegration 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 must be minimized and/or
regular cleaning of these parts must be possible, 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. 0.
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containing chlorofluorocarbon or mixtures thereof, particularly
hydrofluoroalkanes, e. g. dichlorodifluoromethane, trichiorofluoromethane
WO gishiiotat6tra-fluoroethane, especially 1,1, 1, 2-tetrafluoroeth AT /EPR0GSH0s841
3,3, 3- heptafluoro-n-propane or a mixture thereof. Carbon dioxide’o’r o
other su_it_able gas may also be used as propellant. The aerosol
composition may be free from excipients other than the propellant or may
V\ggéfqags(ﬂgﬁ?t?@{ag_@&m 5 ifpgﬂﬁbamml' exdiipdests iwed erowithidisroaadle
surfactants eg oleic aciq or_lecithi .
PG SSTHRBE o RSO TGS PATT L e e e
seg@inium canister) closed with a valve (eg a metering valve) and fitted

into an actuator pr_ovided with a mouthpiece. Medicaments for
administration by inhalation desirably have a controlled particle size, The

Aapiinirom papicatisine toranbRIdmRIVESHBNAGRE HE S9SeRsHERR ' the
“}%Y%?{?‘é‘%ﬁgéﬁ 1.8 G HER2Q02M0R584 L s bisUsHRIV ché Riterate pablyshsbd gases or

s having a size above 204 are generally t hen inhal
bneatiseo s alladzgionisuEnR & RO 1Y et aREERveL 5
J0% adivringcedienh & Rgdyeadimry bigisipesnttecsn thpicmishtbnal

_means eg by micronisation or sppercritical fluid techni i
ARSI 32 B ERRted 07 Py AL HR SO B S, Hoe iy,
SR emsticlpssedlidan ey saitiprtdighiispmpachigihdose reproducibility with

micronised powders is difficult because of their poor flowability and

extreme_ ggglomeration t.endency. To improve the efficiency of dry powder
Seennesiitss sthemEtctEsdhiletepird Rk ReiaatiArRISaiRR Bipallo

ey discharaed inta the lespirRIRR iEa% RS 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 solutions or suspensions or as aerosols
delivered from pressurised packs, such as a metered dose inhaler, with the use
_ of a suitable liquefied propeliant. Aerosol compositions suitable for inhalation
can be either a suspension or a solution and generally contain the active
ingredient (s) and a suitable propellant such as a fluorocarbon or hydrogen-
containing chiorofiuorocarbon or mixtures thereof, particularly
hydrofiuoroalkanes, e. g. dichlorodifluoromethane, trichlorofluoromethane,
dichlorotetra-fluoroethane, especially 1,1, 1, 2-tetrafluoroethane, 1,1, 12 3,3, 3-
heptafiuoro-n-propane or a mixture thereof. Carbon dioxide or other suitable
gas may' also be used as propellant. The aerosol composition may be free from
excipients other than the propeliant or may optionally contain additional ?
formulation excipients well known in the art such as surfactants eg oleic acid or
lecithin and cosolvens eg ethanol. Pressurised formulations will generally be
retained in a canister (eg an aluminium canister) closed with a valve (eg a
metering valve) and fitted into an actuator provided with a mouthpiece.

Medicamenits for administration by inhalation desirably have a controlied
particle size. The optimum particie size for inhalation into the bronchial system
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an excipient such as lactose, manitol or glucose is generally employed.
The particle size of the excipient will usually be much greater than the

wo bsiledsenedicament within the present invention. When the BKEBiRIH0E005841
lactose it will typically be present as milled lactose, preferably crystalline
alpha lactose monohydrate. Pressurized aerosol compositions will
generally be filled into canisters fitted with a valve, especially a metering

. valve, Canisters i Iy, i | i . Q.

B N e U E St A

gmﬁrail‘y a?daUatgeadhpte'tm etasLtscraamslit B REVEYhp R RBRE Y5 these
nas | i fag prbalridenmaag

p"f'né?%%%ﬂg%%%ﬁ%ﬁ%%%@%%ggn@hﬁrﬁﬁg %Fﬁ of a solution tja.rﬁfm

restuspeisioromvantiaBel vesREIe S8 FGTRREBRLRALY I8 (Hn

el GosveRtionalreiniartbaURR bLiRiratedibrtbrpbiatassification or

mucoadhesive agents, tonicit difying agents and viscosity modifyin
mu , 1OF ] g
| S'QgWSPWﬁWam%?ﬁ%@E%ﬁé g’l”ﬁlmp. Typical dermal and

transdermal formulations comprise a conventional aqueous or

non-aqueous vehicle, for exampl M. QlF j
AR e P S e DR e s 8 s
bR695¢E KFARE PRBERROMSND 884 EXTREBRpalRmesaHAN R the B32

. agoni . ' ini
R DR ol Ry i
whdlssiinbénwalsanpuh Seafowhess irspasafrhipte JPﬁ;VaFQEé%‘.E’S’QSQ%?d iﬁB‘}é*
ARG S heisoreoundsitdctiiuddse is generally employed. The
particle size of the excipient will usually be much greater than the inhaled
medicament within the present invention. When the excipient is lactose it wil
typically be present as milled lactose, preferably crystaliine alpha lactose

 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 W096/32150.
Canisters will be fitted into an actuator adapted for buccal delivery.

~ Typical compositions for nasal delivery include those mentioned above for
inhalation and further inciude non-pressurized compositions in the form of a
solution or suspension in an inert vehicle such as water optionally in
combination with conventional excipienfs such as buffers, anti-microbials,
mucoadhesive agents, tonicity modifying agents and viscosity modifying agents
which may be administered by nasal pump.

Typical dermal and transdermal formulations comprise a conventional aqueous

or non-aqueous vehicle, for example a cream, ointment, lotion or paste or are in

the form of a medicated plaster, patch or membrane.
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the weight ratios which may be used within the scope of the present
invention vary on the basis of the different molecular weights of the

WO eisous4salt forms. The pharmaceutical combinations accorcﬁﬁé”t%"ﬂ?@s/ooss“l
invention may contain (a) 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 specified below are based on the compound (b) expressed as
3

Ti Fé}éﬁgﬁ% Q%@gﬂiEQW@%@gﬁmhﬁﬁmhﬁa@c}tawwﬂ M3

zoéniabicyclo[2. ctane bromide and the free bases of t : nists
matasrTesaat TR BEWARMH %ﬁ%ﬁﬁ%ﬂ’a b’??é?éﬁ'%& Sr%:%é%j ff?g%d the

A Hﬂl\’)%”élﬁ’ﬁ%;t&'?c(?e)@ k{gl;drg ?g)ewgi tﬁ@é@gﬁ&g‘t&ﬂ?yibamem ingthe fhm%ﬁw?_
may contain (a) an in the case of formo , 8),
STy Al TR oS RRT O o T Sh ! e (o aRe () adate),
thb WERGRARIOE AHioh ¥REY bernerel pridhindbly seape1oTiig PoRsaNtHREeNtoN
pharmaceutical ¢ osition [ i j AbtaiREe ftens.
VBB S SR B B Ll et Aeleh A (M S0k a0 rens
TR HErrndensizal combinations according to the invention may contain (a)

2,2-dithien-2-ylacetoxy)- -éa-,;giw X! pR¥hcinaZipoiabicgcio 20R:2]octane
aspi‘ﬁ%%egﬁaa ?{ r}%ée?%%);? préser?t t)(/)}?gégther?]rr}n%oses of 5 to 5000 g,
ppeédexkhylyirirond 100tE 288 &, more preferably from 15 to 1000 4g, better

still from 20 to 800 g per single dose. For example, without restricting the
scope of the invention thereto, coml%gi)natigln?é {'H ﬁWg& ound fb) expressed as
-1-(3-phen )

TRV R SLHIRARR LI AL R3S XD OFODY 1A -

qranBRigrniL2 2laeianebytoiers)b¢aaBbYBRIdBIITterol fumarate
alfz@gisaebcilc?/gic()? '.%h:ze]ggtgw%og}tol%éeag% rHing 10 hEJBNRIRIRE FRaY e msadn
salmeterol and formoterol which are particularly preferred according fo the

invention.

The pharmaceutical combinations according to the invention may contain (a)
“and (b) in the case of formoterol, for example, 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 10 100: 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-ylacetoxy)-1 -(3-phenoxypropyl)—1 -azoniabicyclo[2.2.2]octane
bromide and formoterol are present together in doses ofAS to 5000 pg,
preferably frﬁm 10 to 2000 pg, moré preferably from 15 to 1000 pg, better still
from 20 to 800 pg per single dose.

For example, without restricting the scope of the invention thereto, combinations
in which S(R)-(Z;Hydroxy-2,2-dithien—2-ylace’toxy)—1 ~(3-phenoxypropyl)-1-
azoniabicyclo[2.2.2]octane bromide is used as (b) and formoterol fumarate is
used as (a), the compositions according to the invention may contain for
instance from 20 to 1000 pg of S(R)—(Z—Hydroxy-z,Z-dithien-z-ylacetoxy)-1»(3-
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instance from 20 to 1000 ag of
3(R)-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-(3 22 WO 2005/115467

WO RESTYERED05/005841 phenoxypropyl)-1-azoniabicyclo[2.2. 2§6Ctdfa005/005841
bro_mlde and from 2,5 to 30 sg of formoterol fumarate. For example, the
active substance combinations according to the invention may contain
3(R)-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-(3-phenoxypropyl)-1-

r%%é%?r' gl 22,8108 tatgmlé anmhérsniscase fobsatfeterdl, iy &f
ratio ywel ht (b): (a) e range from about 1: 30 to 400: 1, preferably
formeeiel ’Zgﬂf*a@%eferably 1:20 to 100: 1, more preferably from 1: 15 to

50: 1. The pharmaceutical compositions according to the invention

contalnlng the combinatio f(a
LT S alg%ﬂﬁﬁﬂ%%ﬁﬁﬁﬁﬁ‘ may
ccﬁﬁ@matmquyarmomedxmmlanetemété%mmm@ﬁ ardether

|n do%g?@q%%@oc gr?egorcprﬁ%eér@l?t}' g%? iH ﬁ%tea%%%lmgfgrﬁquw%ﬂo'

even more prefer from 20 to 800pg per sin

bsﬂ&@gﬁdbﬂammamnoatfr@mmmﬁ 83808 IneIRTZARDY th Fl’e*t%?oo-

com NS J hi% 1, more preferably from 1: 15 to 50: 1.
?gaaél‘gdroxy 582 dithién-2- ylgcetoxy}yl -(3-phenoxypropyl)-1-

azonlablcyclo[z 2.2]octane bromide is used as (b) and salmeterol

THDRfRatR 43 cUBed) 2B kBolimRompastipgs e diventinthedntainiig iheay
contain for instance fr 20 to 10

cg(pgu(gtppa@fxga)zggg @{%%%&&TT %ered s0 that 3(R)-(2-Hydroxy-
<2pil@fnﬁ??mmpwa&ét@qgmqbw@ommpgmazmu@maarm@stﬁp%oo
T ST e Present BRSE? TFHCEARE 6P St 8B80 s,

preferably from 10 to 2000ug, more preferably from 15 to 1000pg, even more
preferably from 20 to 800ug per single dose.

For example, without restricting the scope of the invention thereto, combinations
in which 3(R)—(2—Hydroxy-2,2~dithien-2—ylac:etoxy)—1—(3-phenoxypropyl)-1-

_ azoniabicyclo[2.2.2]octane bromide is used as (b) and salmeterol xinafoate Is
used as (a), the compositions according fo the inventioh may contain for
instance from 20 io 1000 pg of 3(R)-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-(3-
phenoxypropyl)—ﬂ-azoniabicyc!o[z.2.2}octane bromide and from 15 to 300 ug of

salmeterol xinafoate

~ The aforementioned examples of possible doses applicable for the
combinations according to the invention are to be understood as referring to,
doses per single application. However, these examples are not be understood
as excluding the possibility of administering the combinations according to the
invention multiple times. Depending on the medical need patients may receive
also multiple inhalative applications. As an example patients may receive the
combinations according to the invention for instance two or three times (e. .
two or three puffs with a powder inhaler, an MDI etc) in the morning of each
treatment day. As the aforementioned dose examples are only to be understood
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combinations according to the invention are to be understood as referring

to, doses per single application. However, these examples are not be
WO gpfersitidd as excluding the possibility of administering the RoMBhANRL 34

acc_ording 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
ammmwm - ﬁlpfer&etﬁgma(mﬁg:aﬂim @rahpeses puffs witipipanelisatieraeh,
an etc) in the iNg .o 3 janed
SRS B e e D TN alovnie
aREERI005I00G8pleas ThserplisaiinabtisrRRPRBPIRMABRtE YNGR the
RIS aRalGAUSR«! e armbinaionssranigiod indituiatientinaction

eads to multiple doses of the aforementioned examples, The application
obthaesobiamoiBRisie 2000 i8Ry PRRREBIFLERN b for P&¥Ence once a
day, or depending on the duration of action of the anticholinergic agent
twice a day, or once every 2 or 3 days. Preferahly the ition Js i
FUFTe A gHEr GRS LA R LS e o g Sarous dagev'e
cParibRirSteRAtSsI doay, adntiaistes aatingtaTdnsedriaiiaics stigigriose.
contains suitably from 20 lag to 1000 g and preferably from 50 pg to 300

pg of an M3 antagonist according to the invention or a pharmaceutical
@mefamgaamtmmmmn@mdmm@, @ Ept ORI A ERERreiyaBly fem
of a p2-agonist aggarding to the i j PR h active
Hf@ht?s?’écggﬁ’e(gﬁ)n 3@%@0@%&%‘5’%%% %Qf.(taac-?\?\ﬁﬂ, of cf)ol?rsiégvary with
pherpaitsulieabstveptiisls catttbetrhandifatg nptReGubjeduprgéerably from

Sheraite lacalet . .
355 900 6 oY FRAENR: SESSR St IREIRGRAIGN. reated.

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 parﬁculardisorder‘ 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 fwice a day.

It is contemplated that all active agents would be administered at the same
time, or very close in time. Alternatively, one or two actives could be taken in

~ the morning and the other (s) later in the day. Or in another scenario, one or two
actives could be taken twice daily and the other (s) once daily, éither atthe
same time as one of the twice-a-day dosing occurred, or separately. Preferably
at least two, and more preferably all, of the actives would be taken together at
the same time. Preferably, at least two, and more preferably all actives would
be administered as an admixture.

The active substance compositions according to the invention are preferably
administered in the form of compositions for inhalation delivered with the help of
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The active ingredients may be administered from 1 to 6 times a day,
sufficient to exhibit the desired activity. Preferably, the active ingredients
wo 20848 @gdministered once or twice a day. it is contemplated tPETAIP 2005841
agents would be administered at the same time, or very close in time.
Alternatively, one or two actives could be taken in the morning and the
other (s) later in the day. Or in another scenario, one or two actives could

be taken twice daily and t QX aily; eitheriakther samettnge
inhagrsnﬁsaﬁﬁ@}(,a%;ﬁ‘é@{?%@%@&%ﬂﬁﬁr ‘s&,y r te} . Preé‘g&@xsat
-+ denisioation Epre HrsAeRTy. AN GRHCAENEE NBEIThET

aken together
t the ' rablyn abieasidveaiydmibeetpretsnablyoaB EeaEs
' em%%da?cf %%”g%%%%iéggf 21%% ann %r%;ﬁltr%re. The active substance

i

lungatispesriopsALER ARG TB3RET 7

on are preferably administered in
the form of compositions for inhalation delivered with the help of 24
_ PCT/EP--005/005541 wo 20001u5a6 inhalersiggee@akiy-arypowder
ThinfRARMN S BIFEFER "R %%%?%?ﬁ? or parenteral or oral application is
possible. Here, the application of inhaled compositions embodies the
= pref%grgd application form, especially in the therapy of obstructive lung
=Xgi864sés or for the treatment of asthma. -he following preparations forms
are cited as formuistion examples Example " -------cmooon ooooo Ingreditﬂm |
A o | unt in u '
TGRS Amountin®s |

|
SR G-Fyaroxy-2 2-diien- Z-yiacsioxy - 1-{(5-phenoxypropy - \ 1
E
|
|

zoniabicyclof2.2.2]joctane bromide

10
\ Formoterol . 500{
\ Laciose .
Example 2
‘ cré‘dient Amount in 1g
ing

SR -2-Fvdroxy-2.2-Ginien-2-Yiaostoxy - 1-{5-pnenaxypropyl-- |

ic 100
zzoniabicycio[2.2.2Joctane bromice |
; 25 !
= k3 H % ’
Salmeteroi had
| 500

* 2.
i Lactose \
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,'Rj-(2-Hydroxy-2,2-dithien-2-ylacatoxy)-1-(3-ohencxyprcpyl)-1 DO
azoniabicyclo12.2.2)octane bromide Formoteml 1 2.500 1 L a lose
Example 2 ingredient Amount in ug 3(R™ (2 Hydro;ry 2,2 dbhien-2-yleceto
y;r1-C -phencxYoropyl[,- azoniabicycfoj2.2.2joctane bromide 100 25
Salmeteroi 2.500 La CTQSe ?hammacologicai activity The compositions
above are specific examples of preferred embodiments of the invention,
Phatreseicaick 2aintdgonist of the invention is combined with a G2-agonist
These new combinations present, signiflcantthe, apeutic advantages With.
Tk{(@é@ﬁ?&é@ﬁﬁﬁ%@ @H@?ﬁﬁﬁ\d&m@b emsﬁsaefafarae@@@r@@ﬁi@aﬂ%a@& the
v nown in the at In particular, the combination of an M3 njs -
ARG 5 AGETRL M LI EI e A S o3 !

as salmetero ‘ ormotero’l” )
Trsignifisanthnane 2R MY Q2685 SR MATR HERRU05/0DSBEE =5 With

respect 1o the combinations of M3 antagonists and a B2-agonist aiready krnown
in the art.

in particular, the combination of an M3 antagonist of the invention with a 82-

aconist, such as salmsterol or formoterol, producss significantly and
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consistently less heart side-effects, such as tachycardia, than a
therapeutically equivalent combination of tiotropium bromide with
wo 2088im@teroi or formoterol. The following comparative examBfeE HRLAILss+1

the acvantageous properties of combinations comprising the most

preferred M3 antagonists of the invention i.e. 3(R) (2-Hydroxy

2.2-dith'ten-2-ylacetoiy'r-1-(3-pheno~ypropyl)-1- .azoniabi%%og.g.%’%H
sor@aiangPremidsMalesas fnVissnbds TAIBLATHIR BealyR B6GsRREluhing

15-19 Kg from the " : Ta [T iRs=Ales Souchest¢CEDS,
iy gesin Eﬁ%ﬂ?% 13N o@ﬁ%ﬁ&&lﬁ\s’@%ea velgmal g

nce) were housed in standard conditions of temperature,

, humidity and light cycles, The animals. were f 1y %@éaﬁg B¥<ChpW

Tha el oweifes a@maﬁtﬁweméa&ﬁ?#ﬁ&égﬁ%‘}% ?dgteegq\ﬁ?prgne 18 o_uFS:GsI with

o WaterRa b hetertthecal pesfarest. EhenasgWes RIKSR HYRTHS" -

. _kennel, weighed, and.carried to the toom. erfbgexpsyiment was

"e'p%?ﬂ%’é'ay&?ﬁ}léf%doﬁﬁééﬁ% suit regt?airggE?{Left cephalic vein was
cannyl to %dgg{gi%qgrmﬁiaest substances, and surface

az%rl‘éactf'r%%gzlbgraph leads to record the ECGs (and calculate heart rate)
were attached to the animal. Each dog received all the treatments (or the

vehicle, i.e. saline solution at 0.9 %) with a wash out period of e days as a
M?ﬁ‘ﬁﬁiﬁ‘i&ﬂ‘?{ﬂ%ﬂ&ﬁf’oinaﬁons or the vehicle were administered in a total

volume of 0.5 mUkKg, in 3-min perfusion. The effe L wiere
Tbassessw%ﬁmﬁé@ﬁj"&?‘m&ﬁfﬁéﬁt%ﬂmﬁg g/ger?g/%l %mﬁiﬁ{/t%gg upto 5

e ors: S e
' conéﬁ%?&ﬂ%ﬁ%fﬂ%%%%@'é%%@J@gﬁg A !

Knowledge Il (version
" standard laboratory chow and water ad libitum.

The animals were fasted for some 18 hours with water ad libitum before the
experiment. Each dog was taken from its kennel, weighed, and carried fo the

room where the sxperiment was performed by means of a sling suit restrainer.

Left cephalic vein was cannulated to administer the test substances, and
surface electrocardiograph lsads 10 record the ECGs (and calcuiate hear rate) -

were attached to the animal.

Zach dog received all the treatments (or the vehicle, i.e. saline solution at 0.9
%) with a wash out period of & days as & minimum. The combinations or the |
vehicle were administered in a total volume of 0.5 mi/kg, in 3-min perfusion. Tne
effects on heart rate wers assessed and the end of ihe administration, and
avery 15 m'mu’tés up to 5 hours after the administration by means of a \
computer-based data acquisition system MP100WSW (Biopac Systems, inc
Santa Barbarza, USA) provided with the program AcgKnowledge /Il (version
23.5.3).
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3.5.3). 27 Results A preliminary experiment was performed to study the
effects of 3(R)-(2- lydroxy-2.2-dithien-2-ylacetoxy)-1-(3-phenoxypropyl)-1-
azoniabicyclof2.2.2)ootane bromide (subsequently called compound 1),
tiotropium.. salmeterol and formoteroi on heart rate in order to identify the
most appropriate doses (i.e. the ones producing submaximal heart rate
Resulfacreases) to be administered in combination (data not shown). The
doses selected were the following: Compound 1: 10 and 100 pg/kg
T IR [ -3 g/ 0. be
AT o ol rert e Carepoun T oD bake s
Hydrofyraetstene 3 pebeioxompSuhte e X\PiePky plus salmeterol at 3
. pa/kg C_ompound 1 at 100 pg/kg plus salmeterol at 3 pg/kg Tiotropium
azoniaRiPyHohe kg PRIZTE PRITERS @P%??WRHY FRIFBHIRMPREDE (igfxg plus
tiotropisainzatereleadizpgfro For each treatment the maximum increase in heart,
ate- and the time elapsed before this maximal chronotroplc effect

formotgeelined epsbr# 50 9sP Reie IaBBliMdasuRest appropriate doses (i.e. the
ones producing submaximal heart rate increases) to be administered in

combination (data not shown). The doses selected were the foliowing:

« Compound 1: 10 and 100 pg/kg

*

Tiotropium: 10 pg/kg

®

Salmeterol: 3 pg/kg

L.

Formoterol: 0.3 pa/kg.

The following combinations were studied:
o Compound 1 at 'iO pg/kg plus formoterol at 0.3 pg/kg
« Compound 1 at 10 ug/kg pius salmeterol at 3 pg/kg

+ Compound 1 at 100 pg/kg plus salmeterol at 3 pg/kg

e Tiotropium at 10 ug/kg pius formoterol at 0.3 pg/kg

Tiotropium at 10 pg/kg pius salmeterol at 3 pgr/kg

For each treatment the maximum increase in heart rate and the time elapsed
before this maximal chfonotropic effect deciined to 50 % (tspe,) were also

measurad,
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28 WO 2005/115467 PCT/EP2005/005841 TABLE | Treatment Maxim
Duration of urn effect- 4so~,~ | heart (min) rate (beats! min) Compound
1 at 10 pg/kg 16611 4318 (a) | Il |1 Formoteroi at 0.3 pg/kg Tiotropium at
10 pg/kg + 206-18 1 526 ormoteroi at 03 pg/kg Compound | at 10 ,%ék +
wo 2005143462510 (b) Salmeterol at 3 pg/kg Compound | at 106"8&7@52@% 45 4
6518 (c) Salmeterol at 3 pg/kg Tlotropium at 10 pglkg + 206_14 130=10
Saimeteroi at 3 pglkg The statistical analysis using the One-way ANOVA
With Newman-Keuls post test of the data summarised in table 1 shows
that there are no differences betweer fF-maximum effects on heart rate
and that the duration of the effect of: (a) is different from tiotropium plus
formoteroi pc0dz{Pkrs different from i Maxim | Duration of ll
& % |

um affect — {so%
heart (min)
rate
{(beats/
min)
Compound 1 at 10 pgrkg + | 166211 40+18 (a)

Formoterol at 0,3 pa/kg

—
[81]

Tiotropium at 10 ug/kg + 206x18 5126

Formoterol at 0,3 pg/kg

Compound 1 at 10 ug/kg + 167=14 | 25210 (b)

Salmeterol at 3 pa/kg |
|
Compound 1 at 100 pg/kg + 21425 B8=18 (¢)

Salmetarol at 3 wg/kg |
a !

| |
Tiotropium at 10 pg/kg + 208=14 \ 130+=10

I

Saimeterol at 3 palkg

i

The statistical analysts using the One-way ANOVA with Newman-Keuls post
test of the data summarised in table 1 shows that there are no differences
between the maximum effects on heart rate and that the duration of the effect
of: (a) is different from tiotropium plus formoterol p<Q.01; (b), is different fron‘w
tiotropium plus saimeterol p<0.01; (c) is different from tiotropium pius salme;erol

p<0.05.
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‘tiotropium plus salmeterol pc0.01; (c) is different from tiotropium Pius
salmeterol pc0.05. 29 W 0 2005/115467 PCTrEP20051005841 The

wo 200esuts sUMMarised in -able | and Figures 1 to show the fo‘TF&Wg’*"%?f%%?%?‘l

The combination of compound 1 (10 pg/kg) plus formoteroi produced a
smaller increase in heart rate than tiotropium. plus formoterol. although

the difference is not statistically significant. (Fig. 1) The chronotropic
ctieats s secompsits 13 BEAGY ick (riGRG To 8 U4

?eTI?lto vafues
ﬁelc wer than 50 % of the maximum increase at 40_18 min, whilst tiotropium

plus fomoterol required 155 26 min to do so. This difference was
statistically sigpificant. (Fi T hinagensteonmpesnstd £1€glkg)
. o 08 B3YRRAEFEM oj
Th%ﬁ?@?ﬁﬁ?&@%ﬁ %?gap&\én uge{j abgif e?gnce smaller increase in.heart rate
incibasetiotrepit maz‘déiU}Eﬂdﬁﬂi&@@rw&srmfﬁgtﬁa{s%mé‘ﬁ%gnﬁ%?g Aificant "Eig.
2). The chrar \’ﬁ@é effegtsglicited by compound 1 (10 pg/kg) plus
notss)é usef%?cl)k}/ %er'ﬁ)ﬁto vzg]ugs FOWZI' than 50 | of the maximum increase at 2513

__min, whilst_tiotropium plus saim I 17 yviprdersatfes
The BRI RIES T&ERsT *a#@i? n?%?a%JFlgL? Zg).géh%}(%?npgggﬁn

f
- GO pera S TdsTAD STIET BRES A o BroilNEd o
soipimumtaeysardic efecuanyslish broredest aTibeises wiztezt by

ation of tiotropium at a dose 10-times lower plus
statistically significant. (Fig. 1)

The combination of compound 1 (10 ug/kg) pius salmeterol also produced a

smaller increase in heart rate than tiotropium pius saimetarol. The difference

“was not statistically significant (Fig. 2).

The chronotropvio eFacts elicited by compound 1 (10 ug/kg) pius saimeterol fell
1o values lowsr than 50 % of the maximum increase at 2510 min, whiist
tiotropium pius salmeterol required 13010 min 1o do sc. This difference was

statistically significant (Fig. 2).

The combination of compound 1 at & higher dose (100 pg/kg) plus salmsterol
produced a maximum tachycardic effect only slightly greater than the one
elicited by the combination of tiotropium at a dose 10-imes lowsr plus

salmeterol. This small difference did not atain statistical significance (Fig.3).

The duration of the chronotropic effect produced by a combination of compound
1 at this high dese of 100 pa/kg pius saimeterol is again statistically shorter
(tsp%=65£18 min) than the one produced by the combination of tiotropium at aﬂ
dose 10 times smaller (10 pg/kg) pius salmetero! (tsos=130210 min) (Fig 3)
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salmeterol. This small difference did not attain statistical significance
(Fig.31, The duration of the chronotropic effect produced by a
combination of compound 1 at this high dose of 100 pg/kg pius saimeterol

%292 afisticalyshoriar diSeMRRZIB MR therpasopistUTEd by

combination of tiotropium at a dose 1Q.times, smaller pal S
veaiRGiE) (ABARNSBASF IR () 65 07 RS Tl Lrer e o ot
cothe sambinaticr-abihed/I Bartiegopists, ofthe-AB/mtion with LABAs
induces less heart side-effects than the combination of commercial M3
cﬁ—%&"}@%@ﬁéﬁwﬂé%&‘%%@'ti%s‘@%@r{aﬁ%ﬁi&oagggywﬂyeﬁbﬁemmmati_ons
0 Invention possess therapeutically adyanta eouiﬁo%g S which
adnarkeabewn pmﬁédlaﬁlyvéﬁuﬁaﬁ@‘l‘@rtﬁ?é“t?@ﬂ ﬂfﬂéfsl%‘ biratory Iseases
irel DAL @Eeﬁﬂwdiaémﬂwbmmbmﬂpgtiantsmmmdmnbasﬁ having
condition, BRIEF DESCRIPTION OF DRAWINGS FIG. 1 shows the
ANtiAnE KOS BREGSBH-HEar rate of combinations of 0.3g/Kg of formotero'll
with either 104g/Kg of oompound | or 10ug/Kg of tiotropium. The effects
BRIEE \RRRRRITS @b Shdmr¥¥IN Esterence. FIG. 2 shows the time-course

Fx?fj%ﬁ&ﬂshtﬁér{iﬁ?é‘?cebwé%@a@% ol S0rie of asitbetatoinsiti BitherKa
04g7Kg of compound | or 104g¥/Kg of tiotropium. Th effeg Istofav hﬁkg
of deeradsershuiinais & rEfeadk e FREIRPLRG soc‘hé%ﬁz’-(@o%r%g nge"éfg -

on
oAealtate of cambinationsreivfgdicgrefsnaioeeterol with either 100ug/IKg

of compound | or 10g/Kg of tiotropium. The effects of a vehicle are also
shown as a refer: nce. 31

FIG. 2 shows the fime-course effects on heart rate of combinations of 3ug/Kg of
salmeterol with either 10ng/Kg of compound 1 or 10ug/Kg of tiotropium. 'i'he‘

sfiects of 2 vehicle are also shown as a referancs,

FIG. 3 shows the time-course effects on heart rate of combinations of 3ug/Kg of
saimeterol with either 100ug/Kg of compound 4 or 10pg/Kg of tiotropium. The

effects of a vehicle ares also shown as 2 reference.
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3.

theiMR4RIRTBHSTRCEREA Sl RIS a0 e BYRr AYagre

CLAIMS 1; A combination which comprises (a) a [32 agonist and (b) an
antagonist of M3 muscarinic receptors which is
3(R)-(2-hydroxy-2,2-dithien-2- ylacetoxy)-1 -(3-phenoxypropyl)-1
-azonlabicyclo(2.2.2)octane, in theClodief a salt having an anion X,
which is a pharmaceutically acceptable anion of a mono or polyvalent
acid, 2. A combination according to claim 1 wherein the antagonist of M3

. MUSCAAMBIFRERM AUBIHR) doB(Es63- te) a3y -2gdmlithmmd Ayl acetok@pdnist

(3-ohenoxypropyi)-1 -azoniabicyclo[2.2. t bromid I
e O AR nebioes A2
longaelns(32 a@ﬁﬁé%x@ﬁ@m@nﬁtmam@mmzmﬁ tetines 1

to 3, wherein the agonist is selected from the group comprising
arfoWﬁ@tho% FENRBELE BRI I ng&{ié?oﬁ Bg L’]‘E{)a%?,ﬂi%% terol,
dopgxaming, denatsid PrmaisTel ayearanalibr. buterol, isoprenaiine,
mabutero_l, meluadrine, nolomirole, orciprenaiine, pirbuterol, procateroi,
reproteroi, ritodrine, rimoterol, salbutamol, salmeterol, sibenadet,

sulfontesoly tetiiaine RS O birpSKn IS0 S BritagBAB KA IMS

1248.TA-2005 and QAB-1491, optionally in the form of their r cerpates,
R ARG O -

ggti%nﬁj%ﬁ@gg%wm@ﬁﬁ%k@%ﬁ@@ﬁm%&@dﬁh@saﬂs. 5. A

mbination according to claim 3 or 4, wherein the R2 agonist is selected

from the group comprising formoterol, salmeterol and QAB-

A combination according to claim 1 or 2, wherein the B2 agonist is a

long-acting 2 agonist.

A combination according to any one of claims 1 to 3, wherein the 2
agonist is selected from the group comprising arformotero!,
bambuterol, bitolterol, broxaterol, carbuterol, clenbuterol, dopexamine,
fenoterol, formoterol, hexoprenaline, ibuterol, isoprenaline, mabuterol,
meluadrine, nolomirole, orcipfenaiine, pirbuterol, procaterol,
reproterol, ritodrine, rimoterol, salbutamol, sa'imeterol, sibenadet,
sulfonterol. terbutaline, tulobuterol, GSK-597901,GSK-158797 KUL-
1248 TA-2005 and QAB-1481, optionally in the form of their
racemates, their enantiomers, their diastereomers and mixtures
thereof, and optionally their pharmacologically-compatibie acid

addition salts.

A combination according to claim 3 or 4, wherein the B2 agonist is
selected from the group comprising formoterol, saimeterol and QAB-
149 optionally in the form of their racemates, their enantiomers, their
diastereomers and mixtures thereof, and optionally their

pharmacologically-compatible acid addition salts.

A combination according to claim 5 wherein the B2- agonist is

formoterol fumarate.



10.

1.

12.

13.

1_49 optionally in the form of their racemates, their enantiomers, their
diastereomers and mixtures thereof, and optionally their
pharmacologically-compatible acid addition salts. 6. A combination

aCCQéFHBﬁwmr{éﬂbﬁ Bowbediig theBRn Sgohitin foenfiRtegbnishigate. 7. A
com ination according to claim 5 wherein the (32 agonist is salmeterol
xina 'E@?‘i?.rﬁ_l &GrAiRESon according to any one of the preceding claims
characterised in that the active ingredients (a) and (b) form part of a

single pharmaceutical composition. 9. A combinati :
g e A

comprypskaaigsteth fiean tie) £Bve Ivgirktiisittss bardrimdosterpits ofc)
leukotriene D4 antagonist?, gjf% inhi‘ﬂitors of egfr-kinase, (e) p38 kinase

inhibHOR M RAZTMAREFICRIFBMRGBIIZR:. 10. A combination according to

claim 9, wherein the active compound (c) is selected from the group

consisting of (a) PDE IV inhibit d(b i ids. 11.
o (3 AT B e ARG PR oT R P S0 ) S

Zp;?)arat.iongof%% di mﬁdf [ ?Ig&dﬁfmm apishiet
iton or a me Icament for simultan

G b bS8 (70 SUABAS PR e AUy DIEDRoE A Ao g
to M3 aNRGRNSBJR Ripatientel 23gseraneoningitorslaimd ] Wiéresaehtor

respiratory disease is asthma or
agonists.

A combination according to claim 9, wherein the active compound (c)is
selected from the group consisting of (a) PDE IV inhibitors and (b)-

cortiocosteroids.

Use of (a) a B2-agonist as defined in any one of claims 1 and 3 to 7 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 sequehtiai use in the treatment of a respiratory disease

which responds to M3 antagonism in a patient.

Use according to claim 11 wherein the respiratory disease is asthma or

chronic obstructive puimonary disease (COPD).

A product comprising (a) a B2 agonist as defined in any one of claims 1
and 3 to 7 and (b) an antagonist of M3 muscarinic receptors as defined
ih 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 as defined in

claim 11 or 12.
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chronic obstruptive pulmonary disease (COPD). 13. A product comprising
(a) a {32 agonist as defined in any one of claims 1 and 3 to 7 and (b) an

: antagpnist of M3 muscarinic receptors as defined in claim | or 2, as a
14, Combmﬁm@ﬁéﬁaﬁordfng ﬁmma‘mé&mhwhamm OSEPRARGRSHAN

sequen
toar

T L

In clalm 11 or 12. 33 14. A product

according to claim 13, which further comprises an active compound (c),

as defjne claim 9 or 10. 15 t
15,01 M BB TSRO S Bt S s B oSty o rs
instrugkogstitesdsim utwnecbuy Mgajh@rwlﬁep'a‘me:m@@reﬁmm tiseaaqus,

combination with (a) a (3 onist a defined |

o 7 16N FEi SRR & LI o S e R SR 262
relzsplr?%ﬁwﬁﬁ%’?a@fﬁﬁa@ﬂflw tbnelalm:lhimir 12r63Ackit frcthreitigagment
claim which further co rises an actl o]0 mae&
claim 9f& R8I RPg Ef?g CBRprYG Eg'})gantgn a%%%@tgﬁﬂ%g as
mu_scagglﬁégqﬁm;y@am defitied in claim 1 or 2 and (a) a (32 agonist as
defined in any one of claims 1 and 3 to 7. for the simultaneous,

concurrent, separate or sequential use in the treatment of a respiratory

1pdisease s slefinathintsieiam 1anvit#ich SuApackageesesrdingdivelaim 17,
which further com rlses an acti

17.

18.

19.

20.

compound (), as deﬂneé’m claim 9 or 10.

A package comprising (b) an antagonist of M3 muscarinic receptors as
defined in claim 1 or 2 and (a) a B2 agonist as defined in any one of
claims 1 and 3 to 7, for the simultaneous, concurrent, separate or
sequential use in the treatment of a respiratory disease as defined in

claim 11 or 12,

A package according to claim 17, which further comprises an active

compound (c), as defined in claim 9 or 10.

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 B2
agonist as defined in any one of claims 1 and 3 to 7, for the treatment

of a respiratory disease as defined in claim 11 or 12.

Use of (a) a B2 agonist as defined in any one of claims 1and 3107,
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 in claim 1 or 2 for the treatment of

a respiratory disease as defined in claim 11 or 12.
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compound (c), as defined in claim 9 or 10. 19. 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 (32 agonist as defined in any one of claims | and

3 to 7; for the treatment of a respiratory disease as defined in ¢laim_1:
2112, Yee @sefiag 08P uEaRid ﬁaaaﬁnfﬁﬁ 2R e B -‘?fgi‘r'?n@‘f Er?é']%%{:
7, for fhe prepARiomY prarestisanensdecaimiilionesusraitionriest would
separate or sequential use in compination with (b) an antagonist of M3
muscabRiIBt@RIRG RY (REMEPINBaim | or 2 for the treatment of a
respiratory disease as defined in claim 11 or 12. 34 21. Use according to
any one of claims 11,19 and 20, wherein the patient is suffering from a

pre-existing heart condition or condition that would be aggravated by
tachycardia. 35
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