COMBI NATI ONS COVPRI SI NG ANTI MUSCARI NI C AGENTS AND
BETA- ADRENERG C AGONI STS The present invention
rel ates to new conbi nati ons of certain antinuscarinic

cEHENALONS COPFSINE, AT R CARIIC AOENIERNR PETA
OF THE | NVENTI ON ADRENERGICCABNISTES, in particul ar
32-adrenergi c agoni sts, and antinuscarinic agents,
in particul ar antagonists of M3 nuscarinic receptors,
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COPD). It is known that both classes of drugs can be
disarderk.i n conbi nati on. The International Patent
Appl i cati ons WO0238154 and W03000241 descri be sone
exanpl es of such conbi nati ons. Conbi nati ons of drugs

BACROMOUND e THE MWMYENTIGHi ents operate via different
physi ol ogi cal pat hways are known to be

therapeutically useful. Frequently, the therapeutic
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than the target disease cells. The conbination is
nevert hel ess therapeyt, cal | ffecti.ve in.takrget
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infemnational Patent Applications WO0238154 and WO03000241 describe some

examples of such combinations.

Combinations of drugs in which the active ingredients operate via different
physiological pathways are known fo be therrapeuticaliy useful. Frequently, the
-thérapéi.:tic ad_vahtage arises because the combination can achieve a
therapeuﬁcaliy 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 cefls other than the target
disease cells. The combination is nevertheless therapeutically efiective in target

cells which respond to both ingredients.



Not wi t hst andi ng t he above di scussi on, conbi nati ons of
known ant agoni sts of M nuscarinic receptors and

R- adr ener gi ¢ agoni sts which are used in conbination
to treat respiratory disorders, are known to have an
unwanted effect in the heart. Cardiac cells appear
to be susceptible both to known M3 antagoni sts and

Netwithsiandingrihe @baye slisaussion. crRebinafio knovwireaniagppists of
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the art, yet retaining a robust activity in the
respi rat ory tract. The present invention accordingly
PESGRIETIQN-OFOT HEINMENWICON conprises (a) a (32

agoni st and (b) an antagoni st of M3 nuscarinic
receptors which is (3R)-1-
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octane, in the formof a salt having an
amtagonfxt oiMZcmussadnipiecentertfugher gn sefegeddpias thaiNia
antagonss? of the f?we%tzgrll)e\nr}lt(h Bﬁ-adrenerglc agonists (further on referred to
as B2-agonists) produce significantly iess heart side-effects, such as
tachycardia, than the combinations proposed in the art, yet retaining a robust

activity in the respiratory fract.

. The present invention accordingly provides a combination which comprises (a)
a B2 agonist and (b) an antagonist of M3 muscarinic receptors which is (3R)-1-
phenethyl-3—(9H—xanthene—g-cérbonyloxy)—1—azoniabicyclo[z.2.2]octane, in the
formof a sélt having an anion X, which is a pharmaceutically acceptable anion

of a mono or polyvalent acid.



-2 Typically the antagoni st of M3 nuscarinic
receptors is (3R)-1-phenethyl-3-(9H

xant hene- 9- car bonyl oxy) - 1- azoni abi cycl o[ 2. 2. 2] oct ane
brom de. Typically the conbination contains the
active ingredients (a) and (b) formng part of a

si ngl e pharnmaceuti cal conposition. For the avoi dance
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di ssoci ated, partially dissociated or undi ssoci at ed
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forms are also within the scope of the present
i nvention. Furthernore the different salts and
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separate or sequential use in _the_ treatnent of
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differenyBolyansphewitiin dhe sbepe bY e prasehd inviehéion.
preparation of a nmedi canent for sinultaneous,

concurrent, separate or sequentl al use in the
treatnent of a




respiratory di sease which responds to M3 antagoni sm
in a human or animal patient. Also provided is the
use of (b) an MB antagonist of the invention for the
preparation of a nmedi canent, for sinultaneous,
concurrent, separate or sequential use in
conbination with (a) a X32 agonist for the treatnent
of a respiratory di sease which responds to M3

s B AR R o SR Ring 4 2 B0k g ofd 99 antagris
of tH¥ RRahtbh @8 DEombiresti prparatior for shholthhenen woncurrent

concurrent, separate or sequential use in conbination
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treatvipht6f & Yesgifatonedipbass ahjchdicspamesits M3 ahtagondamtrea
or chronic bronchitis, enphysema, chronic
hurs F asimaleay@Nhonary di sease (COPD), bronchi al
hyperreactivity or rhinitis, in particular asthma or
chroni c obstructive pul nonary di sease (COPD)
TheTprieseat invehtion aattteriprovidesthaniseedf (ppiip@ragorsst and (b) an M3
suffering froma pre-existing heart ﬁgndition or a
antaganist ofghedmeantiasion theePeaparatien etiayetisgamenhidli a,

. e at i ' I e-exl shi ' :
simphenBicaehiant SpaiB R sEtlehlatu st hreatment of
resifditbRedisbkse adigh adspondstio M aptafonismdardiahan or animal

infarction, coronary artery disease or elderly
patight.i ents. Preferably said patient is human. Al so
provi ded is a pharnmaceutical conposition conprising
(a) a (32-agonist; and
Also provided is the use of (b) an M3 antagonist of the invention for the
preparation of a medicament, for simultaneous, concurrent, separate or
sequential use in combination with (a) a 2 agonist for the treatment of a
respiratory disease which responds to M3 antagonism in a human or animal

patient.



(b) an MB antagoni st of the invention, in association
wth (c) a pharmaceutically acceptable carrier or
di luent. The invention also provides a kit of parts
conprising (b) an M3 antagoni st of the invention
together with instructions for sinultaneous,
concurrent, separate or sequential use in
[ f s drl
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for sinndizmeiobs econcuarandsgeparate pr degeardal wse dh comdsmativgswith (b)
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Separate or sequen use in the treathent of a
respiratory di sease which responds to M3 antagoni sm
Further provided is a conbination, product, kit of
parts or package as herei nabove descri bed wherein
such conbi nation, product, kit of parts or package
further conprises (c) another active conpound
selected from (a) PDE IV inhibitors, (b)
cortiocosteroids, (c) |leukotriene D4 antagonists, (d)
inhibitors of egfr-kinase, (e) p38 kinase inhibitors
and (f) NK1 receptor agonists for sinultaneous,
separate or sequential use. Typically the additiona
active conpound (c) is selected fromthe group
consisting of (a) PDE IV inhibitors and (D)
cortiocosteroids. It is a enbodi nent of the present
invention.that the conbination, product, kit of
parts or package conprise (b) an M3 antagoni st of the
invention and (a) a (32 agonist as the sole active
conpounds. It is also an enbodi nent of the present
i nvention the use of b) an M3 ant agoni st



of the invention -7 and (a) a (32 agonist w thout any
ot her active conpound for the preparation of a

nmedi canent for simultaneous, concurrent, separate or
sequential use in the treatnent of a respiratory

di sease which responds to M3 ant agoni smin a human
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ri not erol, sal butanol, salnefannl sal met er ol
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or animal patient suffering from or susceptible to a respiratory disease which
responds to M3 antagonism.



met hoxyphenyl ) - 2- et hyl - 2- pr opyl am no] et hanol ,

[ 2H 5- hydr oxy- 3- oxo- 4H

4- benzoxazi n-8-yi]-2-[3-(4-n-butyl oxyphenyl)-2-neth
- 2- propyl am no] et hanol ,

[ 2H 5- hydr oxy- 3- oxo- 4H-1 4-benzoxazin-8-yl]-2-{4-[3

- (4- met hoxyphenyl ) -
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uselif ithd teaerehtof @ hepiialor?-diseascowhicharsponds kaMi astagonism.
1- (4- et hoxycar bonyl am no-
~ 3-cyano-5-fluorophenyl)-2-(tert-butyl am no) et hanol
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FuriB POk 4 8k SHSN Fob0 kit of B8RSR Shcicees
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har macol ogi cal |y I bl e _acid additjon salt
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ero reprotero ritodrine, rinoterol
(b) s&tioubstembids. sal neterol, si benadet, sul fonterol,
terbutaline, tulobuterol, GSK- 597901, GSK- 159797,
KUL- 1248, TA-2005 and QAB-149 optionally in the form
it isgzI SimehPGERE r@éseﬁthﬁbén%}ﬁfﬁdt e ESmbiritRioh, produict, kit of

ereoners, m xtures thereof, and optionally

p'.sxrtsht:fﬂ1 ;iadﬁdaa@brm@m @Idrymmrptagobrbéohthedn&emﬂlqn and (a) a p2
salts. Since the M3 antagonists of the invention have
agopist@sthecle pelivaFORPPHBRS: it is preferred that they
are conbined with | ong- actl ng (32-agonists (al so
known as LABAs). The conbi ned drugs could thus be
It isalst ahsErebediment of thalpreserPamiantiohadhe wsprafth aned3 antagonist

LABAs are fornoterol, salneterol and GSK-597901, GSK-
.of the invention
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159797, KUL-1248, TA-2005 and QAB-149 optionally in
the formof their racemates, their enantioners,
their diastereoners and m xtures thereof, and
optionally their pharmacol ogically-conpatible acid
addition salts. More preferred are salneterol,

fornoterol an B-149. Still pore preferred are ‘
and) 2k R ACORRS WHIGH B cdier agiveLsompaNEd PRt er ol
prépasitioald AfkdmBtEoe binut@icius, coReurroht, subagts ap

be considered to represent exanples of ~suitable acid
sempentiakusy by hettresmemt chadespibatosy diseage wireh responds to M3

- j.Sst.si r oIl id, hydrobrom c acid,
a%%ﬁgﬁ @ %EFﬁ%ﬁpﬁg@p@%{r’ ?36%{1:?& met hanosul phoni c
acid, acetic acid, fumaric acid, succinic acid,

|l actic acid, citric acid, nmaleic acid; and

The prafeised fdecaganistadpde yead indiheozambinatiens efther invaetion are:

oL e BF RS BRaBaRt RabaRTol, RBLtdrs ithnueraln
dopexamin®, feAblsrap fddiotefol ! iexopreaaling NbutBral sbethdriNBA
sel ected fromfornoterol, salneterol, GSK-597901,

isqpernalyy, devosalputamed, mahuterob rapidadiime 1metapraienenel;
. U of 1 vent | ) onbi i
nog(?mfallg fe,';n/é%lg%n aatélg% gﬁ%%hbfbsé?é Ijoﬂ r?ebﬁ)t@ro?, r';FBH Hﬁ‘é, ffotero I,
saltRambl, aimefabl, Salriéteralnsibenadet, catdrangt, @dfdnierol,
azonj abi cycl o] 2. 2. 2] oct ane_brom de, with_a_ LABA
terputtalines dafarpide: Sulpbtierel GSeR9ME0dr GISK-EBR7 86768 K-678007,

k 79 l 8 2005 \an \ 9. Gy i ng
R o b0 ORI S S pofr i 1
hytesxyphengl)ethytamipel-6i 8, U] Satetf=iryaes-CredpHthyiascalt b, N-

JAccording to anotl’éﬁr&,e odi nﬁ% of the invention the
dimgthylasiaeide byde rRlegnOnG WA Ao L AAS 4% And 5-(2-
(5 6-82tiRAhBan-2-ylamino)-1-hydroxyethyl]-8-hydroxy-1H-quinolin-2-one, 4-
hydroxy-7-[2-{[2-{[3-(2-phenyiethoxy)propyl]sulfonyi} ethyllamino}ethyl]-2(3H)-
benzothiazolone, 1-(2-fluoro-4-hydroxyphenyl}-2-[4-(1-benzimidazolyl)-2-
~ methyl-2-butylaminojethanol, 1-[3-(4-methoxybenzylamino)-4-hydroxyphenyl}-2-
[4-(1-benzimidazolyl}-2-methyl-2-butylaminolethanol, 1-[2H-5-hydroxy-3-oxo-
4H-1,4-benzoxazin-8-yi}-2-[3-(4-N,N -dimethylaminophenyi)-2-methyl-2-
propylaminojethanol, 1-{2H-5-hydroxy-3-oxo-4H-1,4-benzoxazin-8-yi}-2-[3-(4-
methoxyphenyl)-2-methyl-2-propylaminojethanol, 1-{2H-5-hydroxy-3-oxo-4H-
1,4-benzoxazin-8-yl}-2-[3-{(4-n-butyloxyphenyl)-2-methyl-2-propylaminojethanal,
1-{2H-5-hydroxy-3-oxo-4H-1,4-benzoxazin-8-yl}-2-{4-[3-(4-methoxyphenyl)-

1,2, 4-triazol-3-yl]-2-methyl-2-butylamino}ethanol, 5-hydroxy-8-(1-hydroxy-2-
isopropylaminobutyl)-2H-1,4-benzoxazin-3-(4H)-one, 1-(4-amino-3-chioro-5-
triftuoromethyliphenyl)-2-tert-butylamino)ethanol and 1-(4-ethoxycarbonyiamino-
3-cyano-5-fluorophenyl)-2-(tert-butylamino)ethanol optionally in the form of their
racemates, their enantiomers, their diastereomers, and mixtures thereof, and

optionally their phammacologically-compatible acid addition salts.



-10 The conbi nations of the invention can optionally
conprise one or nore additional active substances
whi ch are known to be useful in the treatnment of
respiratory disorders, such as PDE4 i nhi bitors,

corticosteroids or Iuc cortlco | eukot.ri en
- The ipréfepiedoi &-adPRIBDI !ae gse iR the C‘R rm%ft t[a?ﬁ'a‘é%‘ ion are:
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sainftetdl Csibehadet Buifonterol, terbutaline, tulobuterol, GSK-587901, GSK-
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oxoacet am de,
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ne, N-(3

Di chl or o- 4 pyri di nyl) - 8- met hoxyqui nol i ne- 5- car boxam d
tion have a long duration of action, it is

Sm%r%‘g- *ﬁ%é\ﬁé@&@ %e@ﬁﬁ%\;eonpyp roiof 3, 2, 9[ K][1, 4] benzod
prefbﬁ'éa Rhat eR)argdopyisingd Mhmgngadﬁm:gaiﬁ-agpmsts (a!so known as

(Cycl opent yl oxy) - 4- met hoxybenz eth m no)
LABA&B The peapined AryaR co1dd is BE Beta zsé‘l‘-"ed §re VAT
' 4-16, 7- D et hoxy- 2, 3-
bi s( hydr oxynet hyl ) napht hal en- 1- yl]-1- (2 met hoxyet hyl )
Partiiiady p re'féﬂretil)LKBlAsa%fonnoteroi salmeterol and GSK-587901, GSK-

159%8%? ﬁﬂgﬁhox e d)éé@ i%%)qﬁhgﬁ%hé &e;%rm of their

a eome d mixtures thereof, and
rac%‘égf%p %ngsrsﬁf ﬂ?je!? P;l?gﬁegrret hor?()?ghe?yl Y cycl ohexan

- optioAalpy e@%éﬁ:ﬁsoﬁ@calky%ppatlblem adﬁﬁ(qm;gjis Mw;e preferred

e e 15 SR S4B Db G mterol e
forrﬁ&g{'cﬁ?ﬁ)\%érﬁzgl%r aBfnéferol xinafoate and formoterol fumarate.

The foliowing can be considered fo represent examples of suitable acid for the
formation of addition salts of the p2-agonists: hydrochioric acid, hydrobromic
acid, suiphuric acid, phosphoric acid, methanosulphonic acid, acetic acid,

* fumaric acid, succinic acid, factic 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



t he Spani sh patent application nunber P200302613.
Exanpl es of suitable corticosteroids and
gl ucocorticoids that can be conbined wth
MB- ant agoni sts and (32-agoni sts are predni sol one,
met hyl predni sol one, dexanet hasone, nafl ocort,
defl azacort, hal opredone acet at e, Eudesdnide,
witlh adL AR tseented fronpfapiderst.salmeiR Btor t i sone,
- GSKIATR1 501459797 ORLILe1248, 2006 a0meQABs1401 de,
I'uoci nbni de, clocortol one pival ate, :
nmet hyl predni sol one aceponate, dexamethasone

Andhetmraraet e e Y s S omBEREAYI e Mo
ant@r@énrggi;&s:ﬁﬁm@ (3RRH Dt et @ Hoxantiriicepioanadreyioxy)-1-

one furoate, rinexol one, grednisolone

azohiabisydialRe. 2]otians brassige: with afepBidecisddmma iaracterc!,
flyti i i
s ES3RBEER, P A1 ] 2ok, RCRBbSBREFAE- .

propi onate, flunisolide, prednisone, dexanethasone

sodi um phosphat e, triantinol one, betanethaao?e .
Acchdingltercmessmbedimentraidon dvaniipa e Rasagrnist is formoterol, in

di propi onat e hydr.ocorti sone acetate, hydrocortisone
Pa@?}'ﬁ?ﬁﬁ?rgﬁ’ %ﬁohgfrg,gfaﬁ?‘edni sol one sodi um phosphate and

hydrocorti sone probutate. Exanples of suitable LTD4

antagoni sts that can be conbined with MB antagoni sts
Accanding 38 -agtintrsersbadisnedraf ths inventipp ibe [Basegonist is salmeterol,
. pobil ukast,  pran] ukast hydrate, zafirl ukast,
in F’ﬁ”ﬂ‘éﬂ%’k%éjmetg@l?ﬁ Q3. suj ukast, cinal ukast,

i ral ukast sodium nontel ukast sodiu

4-[4-[ 3-(4-Acetyl - 3- hydr oxy-2 '

pr opyl phenoxy) pr opyl sul f onyl ] phenyl ] - 4- oxobutyric

acid, [[5-[[3-(4-Acetyl-3-

hydr oxy- 2- propyl phenoxy) propyl ]t hin] -1, 3, 4-t hi adi azol

-2-yl]thio]acetic acid, 9-[(4-

Acet yl - 3- hydr oxy- 2- n- pr opyi phenoxy) net hyl ] -3-(1

Htetrazol -5-yi)-4H pyrido[ 1, 2-
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a] pyri m di n- 4- one,
5-[3-[2-(7-Chl oroqui nol i n-2-yl)vinyl]phenyl]-8-(N N
di met hyi car banoyl ) - 4, 6-di t hi aoct anoi ¢ aci d sodi um

salt; 3-[1-[3-[2-(7-
Chl oroqui nol i n-2-yl ) vi nyl]phenyl] 1-[ 3-(di met hyl am no

Thesob iR ﬁg%g{@@g&/‘bb ﬁt Rl !??XWfsgpdr%anm%?éd

add#icHd! Rictive gabaghaee V\ﬁilchla% RBrdwh 3@ beafstful in the treatment of
pyrim din

H
reswr@t]emd@pyqierg, sachy as E@&E%nmbWar eIicOStEraigs Psheny | t h

glu%c%o?@&%%% )L(I%Ot QF%WA [?’E\‘?#\&E’é‘% hHiﬁﬁtro ﬁ%ﬁfu}?sg, p38 kinase

inhibltofsl asd/eb Niil-)ezapbmmantagonists.
oyl ]i ndol - 3-yl net hyI ]-N-(2- et hyl phenyl su
| f onyl ) benzam i de,

Exz{r@inyl%f r‘YEBFéOP‘I?F% u[lmbftffs'%ta}t‘)ééﬁ r&%&@rﬁiﬁned with M3-antagonists

amoyT [ benzy
and( ﬁz-égéntslts Blaigenbufyiimt hydibuam| ripaddiking; a@fwﬁm&rﬁ!mmast

pfci@ﬁulaa& ypmwﬁmdwtavepae OydmeiRides HiBRsh HeRymjiask z)

ciofEEh 2o F AR AR BERPERY B E CaliF oL (-

(+)-ﬂf[28(@|-¢:§a@lbpenmemahokyWM)kipaeaybHW!jptyadnriae N-(3,5-
nta omssa}y ?% oni sts are
D*Cbl@rf?ﬂei?}‘ﬁdinylbét[&x(ﬂmf BepRy)-Ai dr%b SPAph3-yl-2-

T R L

Dichb@%pmcﬁnyi)%-rabtrmxyqu:nohnéﬁqeaﬁ"bxak?x'-rﬂdeﬁ oN-[o- Methyl—4—oxo-1—

phesyt 6d «'327%" huiRRTbofotA hd D6l G465 TR BI- Y Jryeicine4-
carB\i‘ﬁ* ormst’hl @E%EM?%-A(%M %J%—Eethktl?m ino)-8-

lsoﬁombhH%erbeﬁoﬁﬁeMQSJ%DM@%E,@I sul fanyl)-6

AR RN T ﬂb’ﬁ1ﬂ?€ﬂ'ﬁ3ﬁ?’8’é’th%5’@dﬁt§§“H):’b”e 2-
' 2004, 75(2

carpifEHNER L ncy Qoo TRGMethoRy a2 08, 21T Ao

difturoromethoxyphenyl)cyclohexan1-one, cis [4-cyano-4-(3-

cyclopropylmethoxy-4-diflucromethoxyphenyl)cyciohexan-1-oi, ONO-6126 (Eur
Respir J 2003, 22(Suppl. 45): Abst 2557) and the compounds claimed in the
PCT patent applications number WO03/097613 and PCT/EP03/14722 and in
the Spanish patent application number P200302613.

Exampies of suitable corticosteroids and glucocorticoids that can be combined
with M3-antagonists and B2-agonists are prednisolone, methylprednisolone,
dexamethasone, naflocort, deflazacort, halopredone acetate, budesonide,
beclomethasone dipropionate, hydrocortisone, friamcinolone acetonide,
‘fluocinolone acetonide, fluocinonide, clocoriolone pivalate, methylprednisolone
aceponate, dexamethasone paimitoate, tipredane, hydrocortisone aceponate,
prednicarbate, aiclometasone dipropionate, halometasone, methylprednisolone

suleptanate, mometasone furoate, imexclone, predniscione farnesylate,
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2003, 108(17, Suppl. 4): Abst 882. Exanpl es of

sui tabl e NK1-receptor antagoni sts that can be
combined with M3 antagonists and (32-agonists are
nol pi tanti um besil ate, dapitant, |anepitant,

vof opi t ant drochl ori de, aprepitant, ezl ORiﬁt ant,
ciclm{)mdezd@élmﬂ%lnphﬂ'ﬁyloﬁﬁt% fuiepsone PrARIY !@eﬁaﬁd 2

3-d i
ProBiRNae GlERLsngl SiRDPIEepREIAIENgRoNe SHEiERIEsIRNEt:
flurisdiied BreutisSred, ld&aﬁrs’this@a@sddihﬁcpmmhate tnamcmolone

1- l\/bth I'i ndol - 3-yl car bonyl -

| betamﬂmqnqi b-fvalqratq be(aznﬁtm&pﬁ?l petamethasprr dipropionate,
hy %gg@é%ége@é: @FP? 'FF)uor c rrgfrﬂ 0%1 fe, ﬁredmsolone sodium
phasplt aRE SR i’cﬂ:dr@ﬁned rdchate( 2R 4S)-N-[1-[3,

5-Bis(tri fI uor orret hyl ) benzoyl ] - 2- (4- chl or obenzyl ) pi pe

ridi n-4- yl]quinoline-4-carboxam de,

LT o ol M B e o v
antﬁg&n%k&f@ﬁ@ﬁma?ﬁmiﬁs@ré,tc&ﬂéldm@t dbﬂdalast pobilukast, praniukast

2 triazol e-1-phosphinic acid
hychratg( maﬁﬁukgqt mo@.pka@gmq&yasg@uiukast cinalukast, iralukast sodium,

hyl ) ph I h
mog'\g’eél(l@ EBM%?‘E%EE?&%A)%%M ! hypho ﬁy?/nzeltohye/ln%/ pethoxy
propy o;@%@ulid?hyl] aeﬁyll—w-@mﬂutynqhd::ﬂhﬁ%@!ﬁe{aﬁ—,&cem -8-
hyﬁoxy?-z? ;E%pﬁ:&u@@%;y)lg%nﬁ] ]%%I@ @.})grtplagjazojf 2- y!]tﬁloﬁacetlc acid, 9-[(4-

Acétﬁ&étrgﬁw Wiﬂé{eﬁ@/ﬂ mg’:éfﬂﬁ%%ilb’u@-%m bPkdo1,2-

alpiprahi %ﬁhi-@he \?B—Ea-g@i- Yﬁ!g@mﬂ@-@#}%ﬁ@{]ﬂgﬁwi]-aqw NnTh
dm”iéméft%%mm&d;tmapét@%e&@wéém&mSsalt Slate’
CrarRBlER IOl st VR0 7 e S0
N et
CyepharyiaHeddd 5 ABhlGIAOIRtE al s St Racl B lpyrimidin-8(1H)-
one, 4-[6-Acetyl-3-{3-(4-acetyl-3-hydroxy-2- propyipheny!thao)propoxy]—Z-
propylphenoxylbutyric acid, (R)-3-Methoxy-4~[1—methy!~5—[N-(2—methyl-4,'4,4—
trifluorobutylycarbamoyflindol-3-yimethyf]-N-(2-methylphenylsulfonyl)benzamide,
(R)-3-[2-Methoxy-4-[N-(2-methylphenylsuifonyl)carbamoyllbenzyi}-1 -methyl-N-
(4,4,4-tr1'ﬂuor0—2-methylbutyl)indole~5-carboxamide, (+)-4(3)-(4-
Carbox_yp_heny!thio)—?-[4~(4—phenoxybutoxy)phenyl]-S(Z)-heptenoic acid and the
compounds claimed in the PCT patent application number PCT/EP03/12581.

'—\u:;

Examples of suitable inhibitors of egfr-kinase that can be combined with M3
antagonists and B2-agonists are palifermin, cetuximab, geﬁtinib, repifermin,
erotinib hydrochioride, canertinib dihydrochloride, lapatinib, and N-{4-(3-
Chloro-4-fluorophenylamino)-3-cyano-7-ethoxyquinoiin-6-yl}-4-(dimethylamino}-
2(E)-butenamide.
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adm nistration by the sanme or a different route. -14
In a preferred enbodi nent of the invention the active
compounds in the conbination are adm ni stered by
i nhal ati on through a conmon delivery device, wherein
they can be fornmulated in the sane or in different

ERiRbRE el weP Sheag ot Blom fe % RS SrtaRedhiftve

' al{tééoﬁg%ﬁd g?raego?ﬁgtﬁ aPE BARINEMakbie fidRate, dorama |mod 5-

maceut | osition and are adm nistered
(2L6¥ﬁmrﬁommhehm)<m®4ailﬂ1mmpheuﬂsulfm3¢) Giévpsmmdb[ﬁ éfi:épyrldazm-

Frapstamita bri el e Be  SC TP, s Giaaf b bl

' Prﬂé‘\%‘né’ébﬁi Thet 252&“79@)‘ ABEt PRI ad @'X—ﬂﬁ@ﬁ&@@rﬁi&d ﬁ"ﬁttrcuiation

conposi tion. sal d p ar maceut i cal COfT'pOSI tion can be

200218687 Juppixdn Qe 888r ocessi ng  an M3 ant agoni st
of the invention, a (32-agonist and optionally other

additives and/or carriers by nethods known per se.
B4R %%tdf‘é%;t‘éﬁl@fql(ﬁ%céﬁtdr %té@ff’ﬂ‘s@dhaﬁhn be @omitiiged/Bith M3

ant agonl st of i nvention, the of (32-agonist and
arﬁagomstseand)ﬁﬁ+agm1:staa1‘emipﬁanwa'nugswﬁg dapitant, lanepitant,

S S g SRR P i Mopionyt
O L S ol .
agparpgingl-sente CHb7edes, !a@onﬁ, 14Methytindg)- 3(!&‘9‘»361{13’!3(%‘&4(?2)
m@&em PR3 AR PR R B, )
' )aﬁ‘ééﬁwléﬁabxyi@(tﬁﬁl\(eﬁ%%&hoﬂ)@ehzﬂénﬁyo l-@bﬁbﬁﬂpméndme
(2R 48) N~[1 [3 5- Bts(triﬂuoromethyl)benzoy!]—Z -(4-chlorobenzyl)piperidin-4-
yljquinoline-4-carboxamide, 3-{2(R)}-[1(R)-{3,5- :
Bis(trifiuoromethyl)phenyllethoxyl-3(S)- (4—ﬂuoropheny{)morpholin—4—yimethyl] -5-
oxo-4,5-dihydro-1H-1,2,4-triazole-1-phosphinic acid bis(N-methyl-D-glucamine)
éa!t; [3-[2(R)-{1(R)-[3,5-bis(trifluoromethyl)phenyljethoxyl-3(S)-(4-flucrophenyl)-
4-morpholinylmethyi}-2,5-dihydro-5-oxo-1H-1,2,4-triazol-1-yllphosphonic acid 1-
deoxy-1-(methylamino)-D-glucitol (1:2) salt, 1-[2-[2(R)-(3,4-Dichlorophenyl}-4-
(3,4,5-trimethoxybenzoyf)morpholin-2-yllethylispirofbenzo[cithiophen-1(3H)-4"-
piperidine] 2(S)-oxide hydrochloride and the compound CS-003 described in
Eur Respir J 2003, 22(Suppl. 45). Abst P2664.



a solution, a dispersion, etc). The pharnaceutical
fornulatlons may conveniently be presented in unit
dosage formand rmay be prepared by any of the
nmet hods well known in the art of pharmacy. Al
met hods i nclude the step of bringing the active
ingredient(s) into association wth the carrier. In
pir
TIEBERI o hBBURSS [ R aEen SRR B i
inventne thee BR-agdritst! argliary otrmrrdpeoaabacﬂvermi»mpdmdsimy be
solid carriers or both and then, if necessary,
ad@’ﬁi?é@’r?& fo@ﬁﬁheﬁﬂ%@ﬂ%t3amﬁtF31Qrﬁ'@°§é'§'P?’e"éPm69ﬁﬂ9%ﬁF gndifferent
e 0 f
COI‘!S&SS{H)BI? fn? éH utr@%pBFaGEé‘ &hd!ﬂ%ﬁ%@h{ségo@ééﬁré@é’rjgfog quential
admmistmhsnd:fy m s&ms lairesdtﬁemthednsteor tabl ets each
contai ning a predeterm ned amount of the active
ingredient; as a powder or granules; as a solution
or a suspension in an aqueous liquid or a non-aqueous
l[iquid; or as an oil- in-water liquid enulsion or a
water-in-oil liquid enulsion. The active ingredient
may al so be presented as a bol us, electuary or paste.
A syrup formulation will generally consist of a
suspensi on or solution of the conpound or salt in a
liquid carrier for exanple, ethanol, natural,
synthetic or semsynthetic oils such as peanut oi
and olive oil, glycerine or water with flavouring,
sweet ener and/ or col ouring agent. Were the
conposition is in the formof a tablet, any
pharmaceutical carrier routinely used for preparing
solid formul ati ons may be used. Exanples of such
carriers include cellul oses, stearates such as
magnesi um stearate or stearic acid, talc, gelatine,
acaci a, starches, lactose and sucrose. A tablet may
be made by conpression or noul ding, optionally with
one or nore
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accessory ingredients. Conpressed tablets nmay be
prepared by conpressing in a suitable machine the
active ingredient in a free-flowng formsuch as a
powder or granules, optionally mxed with binders,
| ubricants, inert diluents | ubricating, surface

oo PSR BB b
conﬁﬁnétﬁ% &@‘%ﬁ%’t@i‘e"@% ﬁﬁ%ﬂoﬂ #ol qU| T l’é’}Srl delwela/ t’alewce,

onpounds noi st ened an 1 nert uent
whewn itbeycay beérfostutaied irstheveame Thdn diffdrensphaynaceutical
ogtionally be coated or scored. and may. be
dted so as to provide nodified (i.e. slow or
controll ed) release of the active ingredient
therein. Were the conposition is in the formof a
in tlmpgat rrefemgd emhadi@eehtmqoml antagnniss of thai inebhiion &nd the

exa t he afgrenenti oned carriers in a hard
B2- 3@@925?.%5% Oifaﬁg%ﬁe@f RAPRP 8i¢a) conmapgsitigmand are

adrmi & bY iNedibGe RDLOR LERAHIGh ddNerphaiaceuti ca
carrier routinely used for preparing dlsperS|ons or
suspensi ons nay be conS|dered for exanpl e aqueous
uns, C ul os siljcates or.oils, and  are
In offh 85p5 i duTTIcR RIGVESge SO RINRLRpLAA Borely Peoeie:
hargefgaektih st theradiorl dfis iR E}HPQ
¢ al nhal at |lon may, a:‘olr ngg;r‘gnp t Y@;ﬂfﬁ g?entﬁg mbﬁsmgie
phamhadesiticat cgmpasitignpackagi ng systerrs (such as
capsul es and cartridges of for exanple gelatine or
blisters of for exanple |am nated al urri niumfoil),
A saﬁ@bhéﬁﬁaééht%&l b@ﬁ@bsmoﬁrcamfﬁé@érea F;Jg?g,géﬁa P?écessing
formul ati on may be suitable for u ose o
an I\fﬁjantag@@m of m mwen;lon | an PR Fegardsicaraf omnnally adbseadditives
ellverg t he f | ati on can be pre-netered or
and/pE CaKIEES PY 'U@@Od YO\ S8-nhal ers are thus

classified into three groups: (a)

The active compounds in the combination, i.e. the M3 antagonist of the
invention, the of B2-agonist and any other optional active compounds may be
adminisiered by any suitable route, depending on the nature of the disorder to
be treated, e.g. orally {as syrups, tablets, capsules, lozenges, controlled-releass

preparations, fast-dissolving preparations, lozenges, etc); topically (as creams,
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single dose, (b) nmultiple unit dose and (c) multi.
dose devices. Fornul ations generally contain a powder
m x for inhalation of the conmpounds of the invention
and a suitabl e powder base (carrier substance) such

as la I | &&8-958Einl
- ointEnf I3 Hasahilapy or gEfodls SEL P PISIBE T B eREneous,
intratRIrMEE In#dmusodiad Qftrgverioess atc.) knelbapﬂmm!ahah (3s acy pewder,
i ngredl ent. Aternatively; the active ingredient (s)
a salgforbé@ @SE@@*@%@"W t hout excipients. For single dose
i nhalers of the first type, single doses have been

Themﬁagﬁ%gggﬁcaltfgﬁnﬂﬁ ﬁ@?ﬁé‘v &onvaMientRNBe brasutitad reusit dosage

gelatine capsules. A capsule

fornpafd teaypbe m;meﬁrbynaraj obifer methastsxwell koewndn ﬁtéqa agof
ted t |
oharacs dmed arsneGREahdiEh 3t 63pdher P8 AR08 frpaits) mto
ass&E:aﬁ&‘i LitRanB!adesr imgenaen Hefdrhuatisrey areoforepheed my
rratory alr streamto pass through the c
unﬁb@hiym\watlmeiyéunmg inde aggocigiiar mﬁ Q@t!\f&ﬂg‘gﬁ%&@@t with fiquid
cartr S5 Shehy SR IR YOl PRI g Rpetha dhspig
theP%&ﬁﬁ@%ﬁ%@@if@%ﬁnﬂﬂaﬁ@@sul e has to be renoved

romthe inhaler again. Mstly, disassenbling of the

inhaler is necessary for inserting and renDV|ng t he
capsul e, ich is t tﬁgdﬁ-@ be

Fo \r%E r?é%%?t ugve ngg‘a#dﬁr??t%% er dra acks v

preééjltéfj% dicretd Bnits susth ahatra@sgﬁsabametsaqmgab!ets ¢ach

I'nmhal ation powders are oor rot ect.j on ai ns

containsiga pr&ctﬁtamneﬂmwﬁi ca‘ﬁge é\%‘ gingredipnt, %%pg er or
th t

orafules: 85 ol oL f SiePht b Aatiuells IRAREL: BnoRGuecus

thﬁHJ(';Br‘Hs; s thQbai@@ﬂQ&ﬂ émamm-nbaawmtenm-mh&qwdmrewsmn The
possi bl e inhal ati on ca‘ﬁ sule fra mantgte
activbriegregientfroay alsﬁthﬁnﬁlies@ﬂt%%@%o fneipeiuary or pa

i nconpl ete

A syrup formulation will generally consist of a suspension or sotution of the
compound or salt in a liquid carrier for example, ethanol, natural, synthetic or
semisynthetic oils such as peanut ofl 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. Examplies of such
cammiers include celluioses, stearates such as magnesium stearate or stearic

acid, tale, gelatine, acacia, starches, lactose and sucrose.

A tabiet 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, lubricating,

surface active or dispersing agents. Moulded tablets may be made by moulding
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expul sion has been reported (e. g. N elsen et al,
1997). Sone capsul e inhal ers have a nmagazi ne from
whi ch i ndividual capsules can be transferred to a
recei ving chanber, in which perforation and enptying

. ri j . ] r .

in 4 580 e RIS 08 MR AR Emofb i the v

corfpoandt€ ndistened withat irsahlidned kifioeghand wptionaliyndtiéd thd
calr _conduit for dgse discharge, (e. g. W»1/ 02558 and

sievgsl.obhe fablsts mawpptietaybe goated e $rored ang maybe foAnuiated

s %-oﬁ‘?pf’d?;ﬂ?é ﬁ{o?i&ﬁélﬂﬁb@? 8low'bt BoltrbIRid rejcalal fFtthe actié Myredient
av nu

ealimte unber of unit doses in supply on a
therBisk or on a strip. Blister inhalers provide better
noi sture protection of the nedicament than capsule
i nhal ers. Access to the powder is obtained by

WheES i ééﬂnPssmBﬁ i€ QVie faem ofel tasulé, henbidusinererdaipsulation is
or by peeling off the cover foil. Wen a blister

suitable, ol exarsple using thagfasementipard ceReRIRBargrIeiding

ca Lncreas b [ .
ol Jne B ERRTHre o i ini e dPff DY SR hpiakfe caBSyie any
phai§idcetscal carfét utingdlysuseshbior @raparing dispersionpor atigpensions
dose system including the technique used to,. .
may bererisidere efos exaprin adupeus SH cellvlgpeporilicatss or oils, and

Mul ti - N ntain pre-mnmeasured
ared{}%qppfﬁég '@%@f@%‘%@ﬁ%%@@%m at i gn. They consi st
of a relatively large container and a dose neasuring
principle that has to be erated, by the patient. The
Drycrewdeneompesifignsnipn ippical debsiv o #ﬁvi%gebfg&\aiﬂq&ﬁ‘ may, for
i_ndi.v :
xeiey bE erdnel T e Ry PRIy e Rl eb s

capuisd and eaHtdgey of iraxahiple pélatinstorabistersef fogr example

EP0069715) or disks (e..d. ca}taiomzﬁs- EP 0424790; DE
ianumd@umweﬁoeibf%é%% in"aninhalel ¥ BSITRIRT s (e, .
EP 0166294; GB 2165159

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.

Aliernatively, 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
inserfed 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
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and WD 92/09322) and rotatable frustuns (e. g. WO
92/ 00771), all having cavities which have to be
filled with powder fromthe container. Qther multi
dose devices have nmeasuring slides (e. g.US 5201308

s B Do B Sl 5 et or

disché?bel@lﬁe pbwaenfiem tHeoapdige @ﬁrot:gh ﬂl&ésé peffortionedrymeans of
anmber or an air condujt e. .. EP. 0505321

VO
centmfggalzuf@e@ dutngvn izt Zﬁfefm@ﬁiamu theernplied raRSYRINGS o
be réorlﬁo@ébefr%lrw%emﬁ%&? g% 15&&/ fd@as@HHth@QﬁQhe 'lrmisﬁélelrs

evl ces ornmu

ation has to éxhib
neceaedrySbaM%rﬁm@wndrrepmwn@me trpsals evhithlis an gansﬂ'aﬁmethat

can b ATHRIL NG PURISares S S PEiet . CRER iy robted to
the U3 Hird QB capd iePiR iHEﬁ‘éEbt;&ﬁ’%@Wd@h@b% &) Ftchﬁ“ pletRtion

neasurin accuracy and reproducibility can
agaimgtaneistwed:iigke frermthauambiant &, (WLproblaios é\’i'fhl fm%m@@ §r

th t ha
pert G202t I o fles R0 SRBh 205 Re R LAY SRR rpatve
humﬂﬁ?ewh%hgﬁt%%ﬁéégméﬁﬁhon%@Qr&j@ﬁuté‘leandﬁ(%ppbembfaimwatxon
stfeamin nul ti ose devices is often straight across

of CapBBiedﬁﬁS@m&B& Monegver vt § numhersE capsele iRBaless ngamplete
d d Iti d
ool Pad et oL R ST BEEE 1807 el ratory air

stream the powder. mass is sinply entrained fromthe
cavity and little de-aggloneration is obtajn
Somesaipsyladinbeleis feveresgais: rym whiphrindiyidual capsules can be

i Si r
transg {? t’(% % r%?ﬁ@/;hd‘;g@éﬁ G?p \;\‘\gﬁ@? Bgff%ﬁraéﬁﬂ"%ﬁ’c? érr‘?‘iﬂ(m? takes
placdesd @8scrRRepinsSe/®B210%d 75( Githemsapstle umatmsémwerrevoivmg
rrul ti- dose devices, powder aoLheks)l on the [ Hner
magaaines with capsule chambers that can roug ne with the air
conduit for dose discharge (e. g. WO81/02558 and GB 2242134). They
comprise the type of multipie unit dose inhalers together with biister inhaiers,

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

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

transport the strip and open the blister pockets.

Multi-dose inhalers do not contain pre-measured quantities of the powder
formulation. They consist of a relatively large container and a dose measuring
principle that has fo 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- aggl onerati on nmeans

must be m nim zed and/or regular cleaning of these

parts must be possible, without affecti ng the
doses in the deyice, mul ti
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ase Vo B0 RY) tardtdtatathis Busiune (4. 3. WU‘QﬂDSE’D?ﬁ@Hmavmg

th
ChATED AV LiEEb e VRO e B Gaier. Otfler mult dose

 dARREd A H{ésas'g?ﬁm Ugiged A QWSQOH@@ aﬁﬁél\@nﬁglt{)g;?gg)

conposi tions tion can
maasosud s!uﬂgecdnv\mi}bea h:tl or atrcp.nmtmbhﬁaitregasses:: displdme a certam

Ege %%ﬁca‘?p{g Ver gymﬁﬁeat o ser ﬁ r@gﬁw 0 uérﬁ)rggiéggndwte
g. @@SOBBQW W@W@Waﬁ@%%%@@% i nhal abl e

particles results. The advantage of these atomisers
is that the use of propel | ant gases can be

di spensed wi ers .
REQIEEL Pl Yobs FhegsHnals dTie SCh8aReidR coRBRmRCRT Myl pse
inM@er 9&4iE4468 and I nternational Patent Application No.
WO 97/ 12687, reference here being nade to the
contents thereof. Spray conpositions for topica

THE PPURRY Fortuli e HAS 4 b B RIGRHL A P, B ;EPRRRS, because

filfg 8ethesddse meakuMAg %@f}é [P BaRties 3¢ MRl RfEf the Miftlence of the

as a netered dose inha with the usé of a

forea obgrayity.i quefi ed pr.opel I ant. Aerosol conpositions
suitable for inhalation can be either a suspension
or a solution and generally contain the active

Fomeleiicendingle) deddand sulitipleluitdadecinhakirs StieicR® Reasuring

fl uorocarbon or hydrogen-
accuracy and reproducibiiity 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 handlings to prime a dose is generally lower.

Because the inspiratory air stream in multi-dose devices is often straight across
the dose measuring cavity, and because the massive and rigid dose measuring
systems of multi dose inhalers can not be agitated by this inspiratory air stream,
the powder mass is éimply entrained from the cavity and little 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
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. g.
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cont ai ni ng chl orof | uorocarbon or m xtures thereof,
particularly hydrofluoroal kanes, e. g.

di chl or odi f | uor onet hane, tri chiorofl uoromnet hane,

di chl orotetra-fl uoroet hane, especially 1,1, 1,

g PP F R B sty sl sappersay fpposatle

drugicoxialees tied hejuirumémtbte pgasertriruglassultiatitta@Seven
propel lant.. The aerosol conposition may be free from

Sti@REi pi ents ot her than the propel lant or may
optionally contain additional fornulation excipients
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aCI n a

mve?ltieamnl B@ddﬁﬁmméréﬁli:@ asrovdid w@&ﬂﬁd&pédaYe 0B pi ﬂte%ases or
in a canister (eg an aluym ni.um cani ster) closed wt

by rgeqns gbse-cgliad afemisersg/is whi) salwiions of eharmaeclggically-

d .
o5 ot BTG5 %y BB 55y 0GRS
inhatable pairficeds rqasuEtSI dhe sdvamtagéef memﬁnﬁwmtg lfeatthe &ise of

f nhal ati on into br onchi stem-20 is
proplaat Bg5as 507 Bey GHBPIRRRly BPETSPAMIL T o having a size
above 20;.1 are generally too | arge when inhaled to
reach the small airways. To achieve these particle

Suchiatemisee apadesciesd, dor ekamal, iiv €0 Gatstitekppieation No. WO
o1/ RgBE AT I GHRLR A bt ARPURaN NEal e di 42887, Teferance
heré Béth@'rﬁﬁ é’toﬁ?@cgﬁ@n&eﬁwéré@f:“ on may be separated out

by air c assification or sieving. Preferably, the
particles will be crystalline. Achieving a high dose

o B RSP R i T RS LB e
ot 54RO O g
de“\lﬁﬁ@ érompms;unrgedr;@dkahazum as IL2I5Ln'lt=-‘ﬁ’t’aﬂ|d0.1&31:".6nhalr-::r with the use
of a %hﬁglgl%ri%%ef ie propgl?anteﬁg]’oso co posﬁlons suhcagle for inhalation
can be either a suspension or a solution and generally contain the active
‘ingredient (s) and a suitable propellant such as a fluorocarbon or hydrogen-
containing chlorofluorocarbon or mixtures thereof, particularly
hydrofluoroalkanes, e. g. dichiorodifluoromethane, trichiorofluoromethane,
dichiorotetra-fluoroethane, especially 1,1, 1, Z-fetrafluoroethane, 1,1, 1,2, 3,3, 3-
heptafluoro-n-propane or a mixture thereof. Carbon dioxide or other suitable
gas may also be used as propellant. The aerosol composition may be free from
excipients other than the propellant of 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.

Medicaments for adminisiration by inhalation desirably have a controlied

particle size. The optimum particle size for inhalation into the bronchial system

-20 -



an exci pient such as | actose, manitol or glucose is
generally enpl oyed. The particle size of the

exci pient will usually be rmuch greater than the

i nhal ed nedicanment within the present invention.
When the excipient is lactose it will typically be

. : ferably crystalli
R 1 APy BBt s Rt Heihd a S aGats 200 are
geneallyitbo davgewhén gangedtd Yok fHd drRd) bm&/&gng %‘é;ﬁfe%e these

tt]ed, Wi tp\% a valve, especially a meterin
e BPe thapapinles Rhihs astivecibgrasien asproduskdshiag de size

i al . 0ol d i.hed |
TouE P efvehtchal LR BY MR ion S Siomortical fld
tentnigues. Thsatdsidd bactnrcealy teséygaied JVPHF alr classification or

conposj tions for nasal delivery include those
Sﬁé(ﬁé' ?ﬁ‘é raplyy e pRrticigsnailihe eys@ling ur t her i ncl ude
non- pressurized conpositions in the formof a

solution or suspension in an inert vehicle such as

Aghiieyingop higindibss reprodooibiity atthonicrbriiSe powRIRIR MNalfcult
b%%lé)l eﬂbs. suchgas %ulffe_rs_, anti-m crobi al s, |
o GEMSPT & 00 SRVEDIIY Anei Xramm ragiomeragientendency. To
e MRV O Uy RS b licY, (08 pRROL $hSLEbe targe
Whty§¢ iruthet lngabr,dwtpflrmaﬁ ;Amemcrﬁselmr'ged ahtodheeeypiral@ky fract. Thus,

- icle, for.exa e a crea oi nt nent
= SRPBRAE Ry 58 laCipReqminia] STBuGes fn aeneranemploped. The
partisletsire oPMHeCEXGHicHE WAl @é\&‘al%&% Bmgggg%qgééﬁgﬁ? 'ilﬂ}aled

whi ch (a) the [32 agonist a
mgicamend arithin the prasent inveniipnbWheseticanaipighhis IetosBst will

j j i.abl ., Acti bst d
R BB et ol B s css
meabhadrage.or hydrates. Depending on the choice of the

conmpounds (a) and (b),

Pressurized aerosol compositions will generally be filled into canisters fitted with
a valve, especially a metering vaive. Canisters may opﬁoﬁally 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 deiivery.

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

Typical dermal and transdermal formulations comprise a conventional agueous

or non-agueous 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

di fferent nol ecul ar wei ghts of the various salt

forms. The pharmaceutical conbinations according to
the invention may contain (a) and (b) generally in a
ratio by weight (b):(a) ranging from11: 5 to 500: 1,

éivfs%é‘r@aﬁs | B () thé 87 Hbnigtarth by dittagondiost M3

5% 1%51%5%%%053 Ima be I'.-ll-sig natcrt]:grdmgg tc:: g}ebtgvelntlon are variable.
Al(cttm sybgtapzeQ (%)]md éﬂalélp@ﬁ"ﬁ Ba@resrn %'(’r‘ gﬁ%ﬁ@egf@?“
syl g1 S, DEBRPEICER i aRiobe RSPt aph (o)
thé hee;gh’azrameem:ch ahay betisedtwibtis t!a@ sopDR: @@theopm@nt invention
VA Prdhe e FohediBrnt MoiBlRr Wiohd o e SRR satt grms.

Tg@gﬂéﬁﬁaéé!ﬁl@ajr co#@:ﬁélso?x@(hcobrdiﬁg ad engverticamady cbntain (a)

preferably 1: 3 to 1507 1, nore preferably
arfd trhgenezaliyiniocatiolby weighB): Eﬁa)cr@ugmgaﬂrm&bhp%‘@ PP6nt

nti on containing the
pr@fﬁ%ﬁﬁfﬁg g 1£t°(‘$éq‘a/glnd (b) are normal |y adninistered
so that (3R)-1-phenethyl -
3- (9H xant hene- 9- car bonyl ox

é -azoni abi cy lé)'g{e p}'
The mmﬁam%lépaﬁﬁedb@mﬁéﬁ asgq! enihe SOmPKED) @Xpressed as

R0 eGP noBE LA AR o At

bréfhili® 2#8Ghe R basdd 8l meqxzsagoﬂﬁgfs SATE®] ahd Foepbdterol which
restricting the scope of the invention thereto,

areqrdrtioaiaity msefermedmtesnding to the invention.
(3R) - 1- phenet hyl - 3- (9H xant hene- 9- car bonyl oxy) - 1-
azoni abi cycl o[ 2. 2. 2] octane brom de is used as (b) and

The gﬁahﬁéeéutfmbméntﬁmmmg(ta)the ﬁrh@muommsy cbntasn (a)
ording to the invention nmay contain

and (b) in the case of formoterol, for example, in a ratlo by weight (b):(a)

ranging from 1: 10 to 300: 1, preferably from 1: 5 to 200: 1, preferably 1: 3 fo

 150: 1, more preférabiy from 1: 2 to 100: 1.

The pharmaceutical compositions according to the invention containing the
combinations of (a) and (b) are normally administered so that (3R)-1-phenethyi-
3—(9H-xanthene—Q-cérbonyloxy)—1—azoniabicycio[Z.2.2]octane brbmide and
formoterol are present together in doses of 5 to 5000 ug, preferably from 10 fo
2000 ug, more preferably from 15 to 1000 pg, better still from 20 to 800 ug per

single dose.

For example, without restricting the scope of the invention thereto, combinations
in which (3R)-1-phenethyl-3-(9H-xanthene-8-carbonyloxy)-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 ;,Lg of (3R)-1-phenethyl-3~+(9H-xanthene-8-
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i nstance from 20 to 1000 g of

(3R) - 1- phenet hyl - 3- (9H xant hene-9 22

car bonyl oxy) - 1- azoni abi cycl o[ 2. 2. 2] oct ane brorri de and
from2,5 to 30 g of fornoterol funarate.

caﬂmuyimey)-‘rt-amraabicv@O%BQﬂ@ﬁé@e&Sﬁmlq‘%ﬁﬂdrﬁ@"&@efb%l?'ﬂ g of

to.the_invention nmay contain
for(rg;%a[oi_f F%?hyl - 3- (9H- xant hene- 9- car bonyl oxy) - 1-
azoni abi cycl o[ 2. 2. 2] oct ane brom de and (a) in the
case of salneterol, in aratio by weight (b):(a)
For branmig,eht rastive isobstance Jprabinations acceﬂdmgemsqeyn!enﬂon may

oot 3Ebphensibi - EF o tutnetS-ceofiondet- i P

azcnmmwcto[@rﬁsz]@@eaﬂsdbm:ﬁe dde(a) N ¢ l:Q@e @)ﬁ@émétbftg in a ratio
conbi nat1ons of (a) ﬁb%gare us

bymﬁht @éaéw%mggf(om)abp% iR a031 preferab!y1 25 t0 200:
1,&%1*@ Rene 191w *%Omérepf%fe}a%%rﬁbﬂ G¥GLY R 42- 2] oct

rofri dé and = sal met e are"present togethér in
dosages of 5 to 5000 g, preferably from1l0 to

A et A S

| nvenﬁ;{"osné"t«tq%z‘régﬂjo(b)eéF %‘ﬁ{ﬂ@%&r@ﬁm%ﬁ?g&hét%R)-‘i-phenethyi—?s—
(Qfﬁ-adaﬂherm@mrbghyl6x3()9‘r+azaniamwi®:2c2aﬁlm@tgne)hmiﬁa and
salReREt rBIPRea Bapter & Oasaasaer b4 S0PRG:o, Preferdbly from 10
to ?or ?' r'h'o?é‘ nf'g'gﬂ-{ 48 i%qgobﬂé BULR PrdBY rSRILEN From 20 to

‘nst an

SOOBQ)pelsp’fgiedblsgl 3- (9H xant hene 9-
car bonyl oxy) - 1- azoni abi cycl o[ 2. 2. 2] oct ane brom de and

from1l5 to 300 g of salneterol xinafoate The

Fof ERABRAWRNSA rBERREEG thebchos o MeiBARSn BRRetS; Whibinations
in which (3R)-1-phenethyl3-(9H-xanthene-8-carbonyloxy)-1-
azoniabicyclo[2.2.2Joctane bromide is used as (b) and salmeterol xinafoate is
used as (&), the compositions according to the invention may contain for
instance from 20 to 1000 ug of'(3R)-1-phene’thyi-S-(QH—xantheneQQ-
carbonyloxy)-1-azoniabicyclo{2.2.2]Joctane bromide and from 15 to 300 pg of

salmeterol xinafoate

The aforementioned examples of possible doses applicable for the
combinations according to the invention are o 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 multipie inhalative applications. As an example patients may receive the
combinations according to the invention for instance two or three times (e. g.
two or three puffs with a powder inhaler, an MDI etc) in the morming of each

treatment day. As the aforementioned dose exampies are only to be understood
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conbi nations according to the invention are to be
understood as referring to doses per single

appl i cation. However, these exanples are not be
understood as excluding the possibility of

adm ni stering the conbi nations accordin to_tgf .
asrinset EMplesnesIsingle ﬁ@@!wm“eﬁden@er&w%ﬁauwg application of

d tient ' s _ . . Lati
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. 0. ith .
ipeRdion gathbe &, inaﬁanmon%ﬁ@) day, ehederpiding gndpe guiation of action
t _ _ .
o ot Ruc Shs s ST R R 2 S S E
single application (i. e. per puff) nmultiple
Ui cati hy? : . . :
RSP atee 5, B RATELS R St e, capaie
ahestermn bt desanyd tat tAdeatippl megtadminidtet Asingle dose.

conbositions according to the invention can be for
i nstance once a day, or depending on the duration of

ction f 1. - ' ' i ca ’
Sl Mo o AE AP T 20581, 100 ottty from
ddh%feﬁ 500 i MIEntagbnist acpbeiing tathesinveotips are

or tered "aerosol dose, so that the patient

e
mdinnacstiicalacseptabie dal éherephiand dosa fe 30RI 1T, camﬁ/ plicfeyably from
suitablé from20 g tq 1000 ﬁ? aqd grefer ly from 50
ug i 100 ng of @ §3-2aPnisk AFORTISE QR WG o t he

invention or a pharmaceutical acceptable salt

thereof and 1 g to 300 g, and preferably from 5 g to L

TiDamooht of £36h agtive shicicisaediingd to achieviers trarapautic effect will,

The anmount of each agtive ich is requred. t . .

A oRLERRS VATY WRIBBLRATICRT aEtve, the FolBrbt ddiinistagion, the subject

| t e diddr8er SUdiSe8ée being treated.

mpﬁ%eéwggf‘oéﬁﬁpﬁ l}'ectI under treat nent ’g and the

particul ar di sorder 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 could be taken in
the morning and the other (s) later in the day. Or in ancther scenario, one or two
actives could be taken twice daily and the other (s) once daily, either at the
same time as one of the twice-a-day dosing occurred, or separately. Preferably
at least two, and more preferably all, of the actives would be taken together at
the same time. Preferably, at least two, and more preferably ali actives wouid

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 nmay be adm nistered from1 to
6 tinmes a day, sufficient to exhibit the desired
activity. Preferably, the active ingredients are
adm nistered once or twice a day. It is contenplated

that all aC|ve ts Id be adm ni ste ed at the
inhaigrs. eppagal b#%@gvgemg%%rﬁ. howeveraanyathes fpemor Rafenteral
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en'dmeiles trte/\plrefmed epplicatidndfobe, especiatwircthedihicrypyaotiobstructive
ot her e dai | her at the sane tine as
IU S%?-”‘?%@"%W 'Z?—E’@Fﬁ?“é%fsﬁﬂbnl?ccurred, or
separately. Preferably at |east two, and nore
preferably all, of the actives would be taken
Theolgdlpwing BEePaBlORGIAIMS) 3FE. ciiadeaefomujation examplest wo,
and nore preferably all actives would be
adm ni stered as an adm xture. The active substance
Exapniest tions according to the invention are
preferably admnistered in the form of conpositions
for inhalation delivered with the help of -24
i nhal ers, especially dry powder inhalers, however,
any other formor parenteral or oral applicationis

ingredigril e. Here, the application of inhaled Amount in pg

comositions. - enhodies. the nreferred annlication

(3Rbrirphengibyl 3 9j-anthens-Brrarappylerylobst ructi ve | ung
EZ%E%WEOJQ@ %@ar a'ﬁ bl Errent o g as e at i on 100

ons orrrB are cited as fornul

Fophaigrioes: Exarrpl e 1 Ingredient Anount in p.g ( 10
R) -1- nhpnpt hyl -3- (9 H xant hene-9-carhonyl oxy)-1

Laglassi abi cycl o[ 2 2. 2] octane brom de 100 2.500

Exampie 2

ingredient Amount in pg

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

azoniabicyclo[2.2.2]Joctane bromide ‘ 100

Salmeterol ' 25

Lactose . 2.500

Pharmacological activity

The compositions above are specific examples of preferred embodiments of the
invention, wherein an M3 antagonist of the invention is combined with a p2-
agonist. These new combinations present signiﬁcant therapeutic advantages
with respect to the combinations of M3 antagonists and a p2-agonist already

known in the art.

In particular, the combination of an M3 antagonist of the invention | with a p2-

agonist, such as salmeterol or formoterol, produces significantly and
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Fornoterol 10 Lactose 2.500 Exanple 2 Ingredient
Amount in g (3R)-1 -phenethyl-3-(9

H xant hene- 9- car bonyl oxy) - 1

azoni abi cycl o[ 2. 2. 2) oct ane brom de 100 Sal neterol 25

Lact ose 2.500 Pharnmacol ogical activity The
congistapdyilesvhear siieefeetss pach as tachysapdiasthzn ptiedrapeettally

quff RS EERRan ool te WRsa/Rettial pr fomterol

agoni st. These new conbi nati ons present significant

The tfbitovaing Wontprd e e Dle\HESCHIRSPRAd Ve
onbi nat i ons of aﬁ?agonl sts and a p2- a%é”ous properties of

CO”‘&’”@@'QG? CORRRIIGING ‘F'hQ Reshpreferr ﬁdpMzﬁ anfaganiststdidhe invention,
. @RIDL-PALAOMYRS-AM-MEniABhAGRBA POl 0 | Nvent T on |

f 32- "agoni st suc
aZOﬁi@b:mleEZJE 2]<p¢taded3&'enm!egn| ficantly and -25
consistently | ess heart side-effects, such as

han a therapeutically equival ent
Matéﬁ%b%@?‘?%‘ﬁ tiotropiumbrom de wth sal neterol or
formoterol. The follow ng conparative exanpl es

Thredasaki $ea§lb&io@é%@@@ﬂ@0ﬂ§-1@f RE $icinh 5e qf:ent? ' H@%#@ A&
conprising the nost preferred M3 antagoni s of
domglpedias 9alches dCEDS, Mezilles, France) were housed in standard

condiftft: drBRERELEML. R Rt sl BRNC 2T PWRN whve fe

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

. Left cephalic vein ‘was cannulated to administer the test substances, and
surface electrocardiograph leads to record the ECGs (and calcuiate heart rate)

were attached to the animal.

'Each dog received all the treatments (or the vehicle, i.e. saline solution at 0.8
%) with a wash out period of 6 days as a minimum. The combinations or the
vehicle were administered in a total volume of 0.5 mi/kg, in 3-min perfusion. The
effects on heart rate were assessed and the end of the administration, and |
every 15 minutes up to 5 hours after the administration by means of a
computer-based data acquisition system MP100WSW (Biopac Systems, Inc
Santa Barbara, USA) provided with the program AcgKnowledge If] (versmn
3.5.3).

Resuits
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Material and Methods Three nal e Beagl e dogs wei ghi ng
16-19 Kg fromthe "Centre d' El evage du donai ne des
Souches" (CEDS, Mezilles, France) were housed in
standard conditions of tenperature, humdity and
l'ight cycles. The animals were fed standard

g@?or atory chow and water ad |libitum The aninals
InipgR P aTReroNas periaoued taistudwibecsffents of BRuMm

orREEAGR - AR DS 190, el AR SO bromice

(s@qwuemﬁwcaﬂed cpaffounae) thtrapiams safmatapdlizmd f%anbteroi on
restraj ner. Left ceghal ic vein was cannul ated t

hegffata it @ider fe idaniiy ghappropiiade deses dew the ones

réL AN SABaRiR PR FRE L RE e B iikBrad M gpmbination
(diaciot dhgwrgCcBhy edsas beldated wearé tRnTslioldng:t he vehicle,
i.e. saline solution at 0.9 % wth a vvash out

period of 6 days as a m ninmum The conbi nati ons or
® tngmp&lmmmg@epg/kgdm nistered in a total vol une of
0.5 mkg, in 3-mn perfusion. The effects on heart
rate were assessed and the end of the adm nistration,
° ahigtropiusny 1Psugfk@utes up to 5 hours after the
adm ni stration by neans of a conputer-based data

0 em MP10OWNSW ( Bi opac Systens, Inc
* Sanwéégéibg SA) provided with the program
AcgKnow edge ik (version 3.5.3). Results -26 A

o PF@maiersl 9.2 gi ment was perforned to study the
effects of (3R
phenet hyl - 3- (9H— xant hene- 9- car bonyl oxy) - 1- azoni abi cyc
| o[ 2. 2. 2] oct ane br om de

The following combinations were studied:
e Compound 2 at 100 pg/kg pius salmeterol at 3 pg/kg
» Tiotropium at 10 pg/kg pius formoterol at 0.3 uglkg
« Tiotropium at 10 pg/kg pius salmeterol at 3 pg/kg

For each treatment the maximum increase in heart rate and the time elapsed
before this maximal chronotropic effect declined to 50 % (ts0) were also

measured.
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(subsequently call ed conpound 2) tiotropium

sal meterol and fornoterol on heart rate in order to
identify the nost appropriate doses (i.e. the ones
produci ng submaxi mal heart rate increases) to be
adm ni stered in conbination (data not shown). The
doses selected were the followi ng: Conpound 2: 100
pg/ kg Tiotropium 10 pg/ kg T?@&#ﬁgerol: 3 pg/ kg
Fornoterol: 0.3 pg/kg. The fol i conbi nati ons
were studi ed: Conpound 2 at 100 pg/ kg pl us

sal met er ol [RFzai1edf KO Ti ot r opl um afigdith Po/Kgatibtof
fornoteroljat 0.3 pg/kg Tiotropiumat 10 pg/kg plus
sal meterol | at 3 pg/ kg For each treatnémt t/heFaehkt
increase ih heart rate and the tine sed e
this maxi npl chronotropic effect decﬁ%%gd gg‘@’
(t50% werge also neasured. -27 TABLEakgTreatnent
Maxi m Duration of umeffect - t50% heart| (mn)

rate (beats/ nin) {(beats/
' min)
Tiotropium at 10 pg/kg + 20618 155+26

Formoterol at 0,3 pg/kg

Compound 2 at 100 pg/kg + | 227+15 | 3545 (b)

Salmetero! at 3 pg/kg

Tiotropium at 10 pglkg + | 20614 130+10

Salmeterol at 3 pg/kg

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
between the maximum effects on heart rate and that the duration of the effect
of: (a) ié different from tiotropium plus formoterol p<0.01; (b), is different from
tiotropium pius salmeterol p<0.01; (c) is different from tiotropium plus salmeterol

p<0.05.
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Tiotropiumat 10 pg/ kg + 20618 155+26 Fornoterol at
0, 3 pg/ kg Conpound 2 at 100 pg/ kg + 22715 355 (b)
Sal neterol at 3 pg/kg Tiotropiumat 10 pg/ kg + 20614
13010 Sal nmeterol at 3 pg/ kg The statistical analysis
- using the One-way ANOVA with Newmran-Keul s post test
Thefredlis slahmaridBrah Taek i rarbalbiﬁﬁré‘s $ hoWSsHAWAthd fbRing
are no differences between the nmaxi mumeffects on
effeefart rate and that the duration of the effect of:
(a) is different fromtiotropi um plus f.ornoterol

Wy eepid g b B ERed gt R plheddsion Toqbblg 0
corpbitisal e salttetert dh8maxidfurfitactiy@sudit Sfidr iR Sightly
in Table 1 and Figures 1 to 4 show the follow ng

gregferdbes thevwes prodderm by hagemiinationsefdicttopiumt ate dogg 10-

B3 SFreller b STl IO R R babet GFthEhdg 4, i
smihdiffdrbacoar] postun didtistichesigaifiehnes (Pig. a5.
tiotropiumat a dose 10- tines smaller plus

salnmeterol. And, also like in the case of conpound 1,
this small difference did not attain statistica
significance (Fig. 4). -29 Remarkably, in the case of
t he conbi nati on of conpound 2 at the high dose of

100 pg/ kg plus sal neterol the chronotropic effect

| asted significantly less tine
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(t50%355 mn) than the one produced by the
conbi nation of tiotropiumat a dose 10 tines | ower
pl us sal meterol (t50%13010 mn). These results

denonstrate that the conbination of the M3 ant agoni st

Refarkasy, 1nrthemasemfvthe somhiIrationef csspewrd 2t the high dose of
ef fect [

108 hoSgonilE St RRR! PERTEIAIAHE SBeLaRigL TRIraRty s fme
(tso2B528 i) than ﬂ'iéeos@@ memmfcmainaﬁmmigmpium ata

possess therapeutica advant a@_ @ roperties,
doswammﬁﬂd@wamw:baakrn%f@f%ﬁwrsﬁ HRBIMor 1 he

treatment of respiratory diseases in all kind of

| I hBEnkeaf th

ThEEE RS derfiinetf B atRE ok gion SNKETIRTantaBankeof tne
mvteh&om intite- loNBA S éndaidesdess beaﬂ@adet-eﬁaecte tban dbabpﬁdwnaim of

of 31. 1 Kg of s r with e 1009/ Kg of
compRseigh %aﬁﬁgﬁﬁg%gi@%q%oﬂ%pw‘ﬁ%%' effects of a

vehicle are al so shown as a reference. -30 CLAIMS 1.

Coﬁg?&u@ﬁty%é’ Bo%'irﬁildh@rﬁrthé afveldibn ddsddsaaastapbubicilly

ht agoni st of muscarini c receptors which is
adv(/a’a*Raag&em prcmelf;:das avl(ughmxakﬁ there particularly suitable for the

oSS S SBRERL Y SR G BRI s v

q{ééifib&){yd,ﬁgﬁept abl e ani on of a nono or
angjg@)%v nt acid. 2. A conbination according to claim

1 wherein the ant aganl st of MB nuscarinic receptors

BRIEF DESCRPTIONHRAIRGWIBGRDH: xant hene-9-
FiE 2% 2RO e dile BB ORI RS Rl eatt r%]té’ BF B AYrL%F 3ug/Kg of

saimeterol with either 100pg/Kg of compound 2 or 10ug/Kg of tiotropium. The

effects of a vehicle are also shown as a reference.
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3. A conbination according to claim1 or 2 wherein
the (32 agonist is selected fromthe group
conprising arfornoterol, banbuterol, bitolterol
broxaterol,” carbuterol, clenbuterol, dopexam ne,
fenoteroi, formoterol, hexdpe®hdBine, ibuterol,

i soprenal i ne, |evosal butanol, nabuterol, neluadrine,
nolomrole, orciprenaline, pirbuterol, procaterol,

. ( RARorhBihERb e Wilich EERIDREEs ¢h) a Bt dydhnistaand (b) &bt &ktalonist of
sal butanol, sal neterol, sibenadet, sul fonterol,
t e Miurwiscarnic recgpibre whigh is (3R)-1-phenethyl-3-(8H-xanthene-8-

op PRI PRty e i e Rl PR spfthaving an

enaniondX N@hish i¢ BgiHamttcesticampaedabiatilg anied uf 89nono or
thereof, and optionally their

phaplyaienégridal | y- conpatible acid addition salts. 4.
A conbi nation according to claim3 wherein the (32
agoni st is selected from the group conprising

. f oaredmbiaktion aboditdingto elaim QABhrn tpe antagbhistiol Mde

formof their racemates, _their enanti rs, their

di ByiseREBIFERSSRIRES (B !ﬁﬁéﬁé@@%ﬁ@y :3-§§F§rxa5¥hed‘r?a9r y
t hej js 202‘@36 j addi tion
sa %@&g&r&?—g%ﬁﬁ%@#@gogécb dﬁlt%}égt?g&t 2 m 4 wher ein
the (32- agonist is fornoterol fumarate. -31 6. A
conbi nation according to claim4 wherein the

- 20 braambingtenRREREIT 10 REET bt £ WHPTSH the 65 7GRSt selected
oAtk b TnHind rilfioltrBf Suinich tHbtterol broxaterol,
( braifteitenoh aiéniitefol sddyg@mipkafertarol, fomhoterol, hexoprenaline,
CO%%S;OE,Iiggbrenaiine, levosalbutamol, mabuterol, meluadrine, nolomirole,

orciprenaline, pirbuterol, procaterol, (R,R)-formoterol, reproterol, ritodrine,
rimoterol, salbutamol, salmeterol, sibenadet, sulfonterol, terbutaline,
tuiobuterol, GSK-597301,GSK-159797 KUL-1248,TA-2005 and QAB-148,
optionally in the form of their racemates, their enantiomers, their
diastereomers and mixtures thereof, and optionaily their

‘pharmacologically-compatibie acid addition salts.

A combination according to claim 3 wherein the B2 agonist is seiected from
the group comprising formoterol, salmeterol and QAB-149 optionally in the
form of their racemates, their enantiomers, their diastereomers and
mixtures thereof, and optionally their pharmacologicaliy-compatible acid

addition salts.

A combination according to claim 4 wherein the p2- agonist is formoterol

fumarate.
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9

10.

11.

8. A conbi nation according to any one of the

precedi ng clains which further conprises (c) another
active conpound selected from (a) PDE |V

i nhibitors, (b) cortiocosteroids, (c) |eukotriene D4

. anhagenbisason a0gording to tlairs 4 whesih thek R agenist & spiftterol

ki nase inhibitors and (f) NK1 receptor agonists. 9. A
cofpeiegi®on according to claim8 wherein the active
conpound (c) is selected fromthe group consisting
of (a) PDE IV inhibitors and (b) cortiocosteroids.

. 10A ddssbinhtigrmaceordiy imamy shead toe brevediingclamgs aclaratterised

| ai | d 3 to 6,and t i st of M
uBchpt eastvedporicns GERnAdR FATaPaR i 5 Hoi8” ¢ of
th harﬂﬁﬁcf&‘ﬁi%&i Séthsiﬁoﬁ?di cament for sinul taneous,

concurrent, Separate or sequential use in the
treatment of a respiratory di sease which responds to

20 OSSN b RSB ied e e

Chécgﬂfgﬁsé@ ratHdthdCa B EsRbYuAd Sersed F6MP)a) BBE W
product conprising (a) a 53:3 agoni st as defined in .
aniphibitoref(bg cattiecosteraids, &)tieukotinne Q) antaganisisydd} inhibitors

2, obsotkite: [P EpbRiifte i N refploPboilts.

concurrent, separate or sequential use in the
treatnment of a patient suffering fromor susceptible

. t oAzconehipatien acgoming teselaiis Siwhermid the aetive ¢anpodid (c) is

11. 13 raduct a ' t i . '
ruseircreekisne iods SabeisHs ' L SERy inn R ang g

I NeGtivkAEBréidsS. 32 14. A kit of parts conprising

(b) an antagoni st of M3 muscarinic receptors as

Use of (a) a p2-agonist as defined in any one of claims 1 and 3 fo 6 and (b)
an antagonist of M3 muscarinic receptors as defined in claim 1 or 2, for the
preparation of a medicament for simuitaneous, concurrent, separate or

sequential use in the treatment of a respiratory disease which responds o

M3 antagonism in a patient.

Use according to claim 10 wherein the respiratory disease is asthma or

chronic obstructive pulmonary disease (COPD).

12. A product comprising (a) a B2 agonist as defined in any one of claims 1

and 3 to 6 and (b) an antagonist of M3 muscarinic receptors as defined in
claim 1 or 2, as a combined preparation for simultaneous, concurrent,
separate or sequential use in the treatment of a patient suffering from or

susceptible to a respiratory disease as defined in claim 10 or 11.

13. A product according to claim 12, which further comprises an active

compound (c), as defined in claim 8 or 8.
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defined in claim1 or 2 together with instructions
for sinmultaneous, concurrent, separate or sequenti-al
use in conbination with (a) a (i2 agonist as defined
in any one of clains 1 and 3 to 6 for the treatnent
of a patient suffering fromor susceptible to a

141 SR KK GEris P RITaGaE) & antdarist et A Thitsartic feteptors as
COFBYiH e &anﬁqtdﬁ@td@@wlﬁ% ifstuctiofis ﬁﬁ*; é.lﬁﬁﬂiahéous

claim8 or 9. 16. A package conprisin
antegumett, sﬁpdﬂt&msmuantlal ree erppan'@tlwmmutth ﬁ@)da BR agonist

e Befaedimany ong it bar o o e eiienhiof S batient
Coﬁffflérf 1?15 ?ﬂ@l@ té%%@b‘ir‘a%ry%@eaé@aé Béf‘ ned in claim 10
reat me a resp

ratory di sease”as defined
clai .10 or 11. 17. A package according to cl al m 16,
whi ch further conprises an active conpound (c), as
defined in claim8 or 9. 18. Use of (b) an antagoni st

1507 AR é%é;%‘?& téﬁb%iénﬁ?ﬁ@t\%léh FoctHef tcﬁtﬁ?rﬂs@s &haickivé coffpound
2 for the paration 'of a medi canen

si o) aadeﬁm&:;l icomnG @i, separate or sequential use
in conbination with (a) a(32 agoni st as defined in
any one .of clains 1 and 3 to 6 for the treatnent of a

16! eARia’thQé)bo%ﬁrﬁa%?ﬁ% &b)aﬁ getaganiktiol M3 auscafinierretdptors as

19. 'Use of (a) agoni st as defined_ in any one of
c| defiedliraciging 1tcm' Band{ar &2 ggasirag definast inany one of claims

o ST 6, oS SERMSOES rofNRu SBbraRE BRLEN Sodal use

gf %n'\@!e dritiof a rESEIPRDAY Hisaase els dsithedinaidinm 0 opr 1.
0

e treatnent of a respiratory disease as
defined in claim10 or 11.

17. A package according to claim 16, which further comprises an active

compound (c), as defined in claim 8 or 8.

18. Use of (b) an antagonist of M3 muscarinic receptors as defined in claim 1
or 2 for the preparation of a medicament, for simultahepus, concurrent,
separate or sequential use in combination with (a) a p2 agonist as defined
in any one of claims 1 and 3 to 6 for the treatment of a respiratory disease

as defined in claim 10 or 11.

19. Use of (a) a B2 agonist as defined in any one of claims 1 and 3 to 6 for the
preparation of a medicament, for simultaneous, concurrent, separate or
sequential use in combination with (b} an antagonist of M3 muscarinic
receptors as defined in claim 1 or 2 for the treatment of a respiratory

disease as defined in claim 10 or 11.

- 33 -



- 33 20. Use according to any one of clains 10, 18

and 19 wherein the patient is suffering froma

pre-existing heart condition or condition that would

be aggravated by tachycardia. 34 ] .
20. Use according to any one of claims 10, 18 and 19 wherein the patient is

suffering from a pre-existing heart condition or condition that would be

aggravated by tachycardia.
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