WO 2011/ 067212PCT/ EP2010/ 068429 COVBI NATI ONS OF A MUSCARI NI C RECEPTOR
ANTAGONI ST AND A BETA- 2 ADRENORECEPTOR AGONI ST FI ELD OF THE | NVENTI ON

5Thi s i nweotzomerabat es to pharmaceuti cal products and eommEP3010i068139 f Or use
in the treatnment of chronic obstructive pul nonary di sease (COPD), asthma
and rel ated di seases. More particularly this invention relates to the
conbi nation of a nuscarinic receptor l1l0antagonist and a beta-2

adr enoreceptor agoni st, and the use of said conmbination in treating

di seases nedgaiinXrRONSOFBMUSTIHINGG REGEPTHRCAGTABONISE ARDA prAALLr t he
beta- 2 adrenoreceptor. Mre Rﬁhkiilg)‘ﬂﬁcﬁﬁ‘rdlﬂh%dl\ﬂé?m' on Is concerned with
pr

novel pharmaceutical conbination oducts conprising
4-{(1R)-2-[(6-{2-[ (2, 6-di chl orobenzypoxy] et hoxy} hexyl ) am no] - 1-
hydr oxyet hyl } - 2- (hydr oxynet hyl ) phenol tri phenyl acetate and 4-

[ hydr oxy FiE I ©F THEENMENTFION { 2- [ ( phenyl et hypoxy] et hyl } - 1-

azoni abi cycl o[ 2. 2. 2] oct ane brom de _and the use of said conbinati on products
i n nedi cil A6, INpAiiondalales tp RhermMeeayticey Pradusissad GrrapPetiBens/ioa Uead s

Tuscar i nirgaifRa ek KhihRl dBncaee BLRfoRRGREALE SOBPLY: ZotARECAR REABY O, or
exanple in the prophylaxis and treatnent of 1 nilammtory or respiratory
tract di disesess. BACKGROUND OF THE | NVENTI ON Sel ective 132-adrenorecept or
agoni sts have been used in the prophylaxis and 25treat nent of clinical
conditions for which a bronchodil ati ng agent has been indicated. Such

condi t i oN®ré patticdrarigitsie asemtiohselatet tedhaicombitiatibh@vaahassarieid @septoch as

chronjc obstructiv ul mpna di seases D) (e.qg. chranic and wheez
broné@]itpgtagonis% an a%etgg aJrgnorecep or ag r%%,:a%d(the 8se oPseﬂ com%inationefn y

treating diseases mediated via the M3 muscarinic acetylcholine receptor and/or the beta-

2 adrenoreceptor.

More particularly this invention is concerned with novel pharmaceutical combination

15 products comprising 4-{(1R)-2-[(6-{2-[(2,6-dichlorobenzyl)oxy]ethoxy}hexyl)amino]-1-
hydroxyethyl}-2-(hydroxymethyl)phenol triphenylacetate and 4-
[hydroxy(diphenyl)methyl]-1-{2-[(phenylmethyl)oxy]ethyl}-1-
azoniabicyclo[2.2.2]octane bromide and the use of said combination products in
medicine, particularly in treating diseases mediated via the M3 muscarinic

20  acetylcholine receptor and/or the beta-2 adrenoreceptor, for example in the
prophylaxis and treatment of inflammatory or respiratory tract diseases.

BACKGROUND OF THE INVENTION

Selective By-adrenoreceptor agonists have been used in the prophylaxis and

25  treatment of clinical conditions for which a bronchodilating agent has been indicated.
Such conditions include diseases associated with airflow obstruction such as chronic
obstructive pulmonary diseases (COPD) (e.g. chronic and wheezy bronchitis,
emphysema), asthma, respiratory tract infection and upper respiratory tract disease
(e.g. rhinitis, including seasonal and allergic rhinitis).

30



enphysema), asthma, respiratory tract infection and upper respiratory tract
di sease (e.g. rhinitis, including seasonal and allergic rhinitis). 30 WO
2011/ 06724 0RCT/wPAR10/ 068429 I n particul ar, asthma and eCh@EP2e1eloessedl

di sorders are typically treated with beta-2 adrenergic receptor agonists
(beta-2 agoni sts) as they provide a bronchodilator effect to the patient,
resulting in relief fromthe synptons of breathlessness. Wthin the beta-2
agoni st class there are presently avail able short acting conpounds for

Si medi afpsaLilaf, astifa aﬁé o?r?érbléfa@é@&so@e'ré Qtd t’%%‘ally Rbétléﬁt\/ﬁﬂpﬂ)et%”‘d

terbutali ne There are al so | onger acting conpounds conmercially avail abl e,
such as sdiemergie etcepter dooniale Bradd-2 agoniaiseasolhey prewiae admw@cfmﬁllptoegﬁ‘ectpt i on

for use f . I

decades, OWh%j?aq'gh ¥?éJhnr1(i)4" %r%ﬁtﬁgﬁeen %mﬁtgame%r%%@’e%sp%g [ \éle)d as
wel | -tol be@t@ﬁgamdt @ﬁéftﬁem&d)pr@%hﬂgdﬂﬁl@bhfsﬁ@f adting ddhﬁmmﬁletfomf CSPD.
Treatpent with an 0 r sl g cant ves F orce

o Bt OYTEIREIED S0k G5 SR BoY PHSERE RKAATPL Giegwighia. | FRFstsn
synpt Oﬁsa@qurﬂj%?ra%hﬁg céﬁh@%ﬁh&é’ comibrEigMpaes abldBuen as eahaéteRiiandCur rently,
only a few inhal ed anticholinergic bronchodilators are avail able: the

shor t - acfarmgterpk Satrppictehis pvaadie Py prescripipruier uge dwigefdaily in theeseaimeay) and
oxi t r opi H]né%ﬁ[q]rg de, and the long-acting tiotropium brom de (tiotropium
dosed once-daily). WD 03/024439 descri bes conpounds of the general formula:
20 HocH2 HO yCHCH2 NHCRARS5(CH2)m -0 -(CH2), - OCR6R7 I OH and salts,

sol v he conpound

a-(( T v BBt Earen roBarny BB et h ooy SeyP eap e e
established as well-tolerated and effective bronchodilators for the treatment of COPD.
Treatment with anticholinergics significantly improves FEV4, (forced expiratory
volume in 1 second) resting and dynamic lung hyperinflation, symptoms and exercise
capacity, and reduces COPD exacerbations. Currently, only a few inhaled

15 anticholinergic bronchodilators are available: the short-acting ipratropium bromide
(ipratropium; dosed four-times-a-day) and oxitropium bromide, and the long-acting

tiotropium bromide (tiotropium; dosed once-daily).

WO 03/024439 describes compounds of the general formula:

20
HOCH,

HO CHCH_NHCR*R®(CH,)  —O—(CH,), — OCR°R’ 0

OH
R?

and salts, solvates, and physiologically functional derivatives thereof.

The compound 4-{(1R)-2-[(6-{2-[(2,6-dichlorobenzyl)oxy]ethoxy}hexyl)amino]-1-

25  hydroxyethyl}-2-(hydroxymethyl)phenol is specifically described in W0O03/024439, as
are pharmaceutically acceptable salts thereof, in particular the acetate,
triphenylacetate, a-phenylcinnamate, 1-naphthoate and (R)-mandelate salts.



25hydr oxyet hyl } - 2- (hydr oxynet hyl ) phenol is specifically described in

W03/ 024439, as are pharmaceutically acceptable salts thereof, in

parti cul avotzhe/@meaRat e, tri phenyl acetate, a-phenyl ci nnarar&P2d0ne52e hoat e
and (R)-mandel ate salts. WD 2011/067212PCT/ EP2010/ 068429 W2005/ 104745
descri bes conpounds of the formul ae: HO R3R2 W)2005/ 104745
specifically describes the conpound 4-[ hydroxy(di phenyl)nethyl]-1-

5{2-[ (phenyl net hypoxy] et hyl } - 1- azoni abi cycl o[ 2. 2. 2] oct ane bromni de. SUMVARY

OF THE | W&DH34M)4745 dedchibés Ebrh%buﬁ%@ﬁt‘hetfbﬁmmé@se“t invention provides a
novel pharmaceutical combination 10product conprising the therapeutic

agents: a) a conpound of the fornula: mgdund (1) 15wherein X is a
pharmaceutically acceptable anion; a b) Xa conmpound of the fornmnula:
HO
R3 R2

WQ02005/104745 specifically describes the compound 4-[hydroxy(diphenyl)methyl]-1-
5  {2-[(phenylmethyl)oxy]ethyl}-1-azoniabicyclo[2.2.2]octane bromide.

SUMMARY OF THE INVENTION

In a first aspect the present invention provides a novel pharmaceutical combination

10  product comprising the therapeutic agents:

a) a compound of the formula:

Compound ()

15 wherein

X is a pharmaceutically acceptable anion;

and

20  b) a compound of the formula:



WO 2011/ 067212PCT/ EP2010/ 068429 OHCl Conpound (11) or a pharmaceutically
acceptabl e salt thereof. 5Hereinafter, Conpound (Il) may refer to the free
base depiwoOediiailseaae, and/ or one or nore salts thereof, &sTdipctianesd2zdy t he
context. In one enbodi nent the pharnmaceutical conbination product conprises
4-{(1R)-2-[(6-{2-
[ (2, 6-di chl or obenzypoxy] et hoxy} hexyl ) am nop- hydr oxyet hyl } - 2- (hydr oxynet hyl )
phenol 10tri phenyl acetate and
4- [ hydr om phenyl ) met hy1] - 1- {2- [ (phenyl ot hypoxy] et hyl } - 1-

2.

4-{(1R)-2-[ (6 (2 6- di chl orobenzypoxy] e
P Egszb'ﬁﬁt(ﬁw FPORAGICH, r T

hexyl ) am no] - 1-
(/ acet ate and

4-[ hydr oxy( di phe#yl ) fret hyl ]
151-{2- [ (phenyl met hypoxy] et hy1} - 1- azoni abid
the sole active ingredients in said phar rraceutl cal conbination product. In
anot her @ﬁ‘bgjdjuﬁiﬂr@tl ) the pharnmaceutical conbination product of Conpound (1)
and Conpoun % addi ti onalptgtgcorrprl ses_an inhaled corticosteroid. 20 This
i nventi oﬁr aIPE8pRcRHtgaYY aereniakie §hlt thegephar naceut i cal conbi nation product
in the manufacture of a nedicanent for the treatnent of conditions for

whi ch adm ni stration of one or nore of the therapeutic conpounds is
i ndi cat etlereinafter, Compound (II) may refer to the free base depicted above, and/or one or

more salts thereof, as dictated by the context.

In one embodiment the pharmaceutical combination product comprises 4-{(1R)-2-[(6-{2-
[(2,6-dichlorobenzyl)oxylethoxythexyl)amino]-1-hydroxyethyl}-2-(hydroxymethyl)phenol
10 triphenylacetate and 4-[hydroxy(diphenyl)methyl]-1-{2-[(phenylmethyl)oxy]ethyl}-1-

azoniabicyclo[2.2.2]octane bromide.

In one embodiment 4-{(1R)-2-[(6-{2-[(2,6-dichlorobenzyl)oxy]ethoxy}hexyl)amino]-1-
hydroxyethyl}-2-(hydroxymethyl)phenol triphenylacetate and 4-[hydroxy(diphenyl)methyl]-
15  1-{2-[(phenylmethyl)oxy]ethyl}-1-azoniabicyclo[2.2.2]octane bromide are the sole active

ingredients in said pharmaceutical combination product.

In another embodiment the pharmaceutical combination product of Compound (1) and
Compound (Il) additionally comprises an inhaled corticosteroid.

20
This invention also provides for use of the pharmaceutical combination product in the
manufacture of a medicament for the treatment of conditions for which administration of

one or more of the therapeutic compounds is indicated.

25 In one embodiment the use is for the manufacture of a medicament for the treatment of
inflammatory or respiratory tract diseases, by simultaneous or sequential administration

of Compound (I) and Compound (lI).



251 n one enbodi nent the use is for the manufacture of a nedi canent for the
treatnent of inflammatory or respiratory tract diseases, by sinultaneous or
sequent i awoadnyoeiaer ati on of Compound (1) and Conpound @CI)EP201%068429

2011/ 067212PCT/ EP2010/ 068429 I n anot her enbodi ment the use is for the

manuf acture of a medi canent for the treatment of chronic obstructive

pul monary di sease (COPD) and/or asthma, by simultaneous or sequenti al

adm ni stration of Compound (I) and Conpound (I1). 5The invention al so

provi des rsahdinanenBBa R 87 uSOBLAMG ABNIEERRE b & Medisfnt bitheltF@RhERN!

of inflammatory or respiratory tract di seases, such roni c obstructive

pul nonar 9f ehrepiess{raciP®) pulmenery diseasem(CQARBY Aad/op abibhdardytsipiitaneousmrent i on
is a net r -t . i nfy Jpeet espiratory tract

di seases,Q&gJoefrP%ﬂ é@ﬁ@%%%Bﬁ%gCeoﬁ%dgﬁgi @her @é’ﬁ&gﬁ?‘%m)f y or simultaneously,
to a patient in need thereof, a pharmaceutical conbination product

conpri si Compaund, (1) and Conmpqund (I1). I n one _enbodi ment of the
vt | oRe SYETPT IARATaes SORHaae e YA AP RSB ASeOHEL frsSeriBdied fr om
the grougegemsit ok iMMAnfhatohy OMieSpPRBHY Hadt disedal NQA & EHrdRRIDstrEBivNI C
bronchitis, asthma, chronic respiratory obstruction, pul nonary fibrosis,
pul nonar pulergsiayy disgasea(COPH) @ndiar@istnnga. snal | ai rways di sease,

bronchi ectasis and cystic fibrosis. In another enbodi nent of the invention
t he pharnmaceuti cal conbinati on product nay be 20used for the treatnent of

i nf | ammaAaotheo embespmerttalite tnventiorisseaetsod fan therveatnsgne of nflaadnhatotyner
treaﬁ nt of hrg_ni C .Obstructive .Eul m)nar%/ di sease éﬂ(ﬁ:"@%”and/or ast hma by
si mut? anEGRYAKYY TagLdiReFSas: SOMPHPIDE A4S eaw*g&tﬁ%a 7R conpound
(11). DESMUERBESERDRTHAMAOM Ték IhMEITA BNarrREdBiCAr @seBhatichygioduen i s
directed to a pharmaceutical conbination product conprising a)a conmpound of
f or mul a: comprising Compound (l) and Compound (ll).

In one embodiment of the invention the inflammatory or respiratory tract disease is
15 selected from the group consisting of chronic obstructive pulmonary disease, chronic
bronchitis, asthma, chronic respiratory obstruction, pulmonary fibrosis, pulmonary

emphysema, allergic rhinitis, small airways disease, bronchiectasis and cystic fibrosis.

In another embodiment of the invention the pharmaceutical combination product may be
20  used for the treatment of inflammatory or respiratory tract diseases, and more specifically
the treatment of chronic obstructive pulmonary disease (COPD) and/or asthma by

simultaneous or sequential administration of Compound (I) and Compound (lI).

DETAILED DESCRIPTION OF THE INVENTION

25  The present invention is directed to a pharmaceutical combination product comprising

a) a compound of formula:



WO 2011/ 067212PCT/ EP2010/ 068429 Conpound (1) wherein _ . Xis a

phar maceutical ly acceptable anion; 5 and b)a conpound of formula: HocH2
CHCH2NH( GMR)260(06Ha2200H2 1  OHCI 10Conpound (11) or a plrarmee@oosssad |y
acceptabl e salt thereof. -

Compound ()

wherein

X isa pharmaceutically acceptable anion;

5 and
b) a compound of formula:
HOCH, Cl
HO CHCH,NH(CH,),O(CH,),0CH,

OH Cl

10  Compound (Il)

or a pharmaceutically acceptable salt thereof.

The pharmaceutically acceptable anion depicted by X may be selected from chloride,

bromide, iodide, hydroxide, sulfate, nitrate, phosphate, acetate, trifluoroacetate,

15 fumarate, citrate, tartrate, oxalate, succinate, mandelate, methanesulfonate or p-
toluenesulfonate. In one embodiment the pharmaceutically acceptable anion X' is
bromide.



The pharnmaceutically acceptabl e anion depicted by X may be sel ected from
chloride, brom de, iodide, hydroxide, sulfate, nitrate, phosphate, acetate,
trifluorosoebnres;2125 fumarate, citrate, tartrate, oxal aPeT/EPRT0i0nE,

mandel at e, net hanesul fonate or ptol uenesul fonate. In one enbodi ment the
pharmaceutically acceptable anion X- is bromde. WO

2011/ 067212PCT/ EP2010/ 068429 For purposes herein, the structural formula
for the quaternary noiety (cation) of Compound (lI) is also referred to as

4- [ hydr ogyf Hurﬁe%’é’hél@?ﬁ htd btrdetlds formula for the quaternary moiety (cation) of
[ (phenyl met hypoxy et é }-1-azoni abi cycl o[ 2. 2. 2] oct ahe. 5I'n one "enbodi nent
an

of the i @eemousd ( gfegrep th asA-[Hydarysdiplepmersthylrdt{By 1] - 1-

2- h - 1- azoni abj 2. 2] oct brom d I

Fet or e B P A T B 5o Rar hmoeut  cal |y accept abl e
acid addition salts of Corrpound (I'1) include those 10forned from

hyd hI d b h t t | acti c,
pyr uvs c, i pRbOEmTT S fisEdeRicn Conprung( it fofondphasairanyr-| =" ©
substitu zeRpﬁé‘rWimletr@‘P)gky]étr@E} 1- H%M%MYBITS{Q}Q 2Re8ineDbrofidd A Fefer?étﬁ ghani lic,

succi nic, oxali fumaric, glutamc, aspartic, oxal oacetic,
met hanesber@m)ﬂii @orrmqwﬂe(b)mrpmﬁ) , aryl sul ponic (for exanpl e

p-t ol uenesul phoni c, benzenesul phoni ¢, 15napht hal enesul phoni c or

napht hal enedi sul phonic), salicylic, glutaric, gluconic, tricarballylic,
mandel i cPhaimaraaﬁtucall;sammp'tabhe edidcddutitaom saltsfas ICapx@ogride(ll) metude thoset hoxy,

- ot o ETRATATE Ragics M. BLBRBRYTC PR ce S, 41 Tares PBRRRnOrColagie,
napht hoi py, rumédb@éfwfﬂﬁ%m(%tlefﬁbhéﬁﬁmt% éherﬂﬂa@e‘tllﬁygu@fymad @ﬁ@ﬁ?lhﬁ:’eﬂ&

napht hal eneacrylic (for exanpl e naphthal ene- 202-acry benzoi c,
4- net hox?@e‘ﬁ@tﬂ%}’p@%ﬁcaﬂmw‘:pbﬁmﬁmr@n”l&, %W%?I@tﬂéﬁiﬂm gmamc maleic,

henyl be icC and
Pset KI on%ﬂgc? HQ%S”%%PHJ 8%%@38 odl rren%ﬁ?%ﬂep%cﬁar maceut Sa@rh}sby ;ccept abl e
salt of aumudeorde (fof §axarap|sq:l etieresPiphooim, berezemesuhmenlcl napht hoat e and

o TBr comyBaRaerfproms 8 RapEhafRg R Rin e B SREH oifsniher P T
tem)gﬂle gptggté@%/ygﬁiﬁmfewwﬁﬁémbc aglsaptitallcthrizait (fof e@rﬂpwmtbtlﬁw thettfoxi/he
halo or phenyl substituted cinnamic, including 4-methyl and 4-methoxycinnamic acid
and a-phenyl cinnamic acid), ascorbic, oleic, naphthoic, hydroxynaphthoic (for
example 1- or 3-hydroxy-2-naphthoic), naphthaleneacrylic (for example naphthalene-
20  2-acrylic), benzoic, 4-methoxybenzoic, 2- or 4-hydroxybenzoic, 4-chlorobenzoic, 4-
phenylbenzoic, bezeneacrylic (for example 1,4-benzenediacrylic) and isethionic

acids.

In one embodiment the pharmaceutically acceptable salt of Compound (ll) is selected

25  from the acetate, 1-naphthoate and (R)-mandelate salts.

In another embodiment the pharmaceutically acceptable salt of Compound (1) is the

a-phenylcinnamate salt.

30 In another embodiment the pharmaceutically acceptable salt of Compound (ll) is the

triphenylacetate salt.



WO 2011/ 067212PCT/ EP2010/ 068429 The structural fornmula shown above for
Compound (I'l) may be naned as 4-{(1R)-2-

[ (6-{2-[ (oeediwhtieor obenzypoxy] et hoxy} hexyl ) am no] - 1- hy @acompeatlopigs2 -
(hydroxynet hyl ) phenol. 5 In one enbodi nent of the invention Conpound (11)
is 4-{(1R)-2-[(6-{2-[(2,6- dichl orobenzyl)oxy]ethoxy}hexyl )ami nap

- hydr oxyet hyl } - 2- (hydr oxynet hyl ) phenol triphenylacetate (also referred to
as Conpound (11) triphenylacetate). 10ln one enbodi ment the pharmaceuti cal
conbi nati on product of the invention conprises

44hydr oxy(di phenyl ) met hyl] - 1- { 2- [ (phenyl net hypoxy] et hyl } - 1-

azoni abi }«fpelstrpgt.uzalzc_prmwlaﬁ owh @bpoe ferrfdompoyndryll) may ba pamed, & 4-{(1R)-2-

ol “tri phogy YEE MR e B R R R ol P
conbi nat {ryarexyeckthyl)fenGompound (1) and Conpound (11) additionally

conprises an inhaled corticosteroid, e.g. fluticasone propionate,
nonetasone furoate, budesoni de or 6a, 9a-di fl uoro-17a-[ ( 2-

furanyl cay §engmbeditert bt thdwmdemon @éﬁ\rp%h@)(ﬂl)'i§'40{>61)R?Qi}!(f60§t[@2,é+ 4-di
ene-1713-car bot hi oi ¢ 20acid S-fluoronethyl ester (fluticasone furoate). 1In

one enboéichioniebenytoxieineuideaxyl gminebbiyaeaxyehyprd thysiroxyorghyliengl

ot ab, SRR terdes Id STCONAER RO Ehylhtete). o
25di chl or obenzyl ) oxy] et hoxy} hexyl )am no] -1

YAyl L e Gy LAY pencl. i SIS e ARG 92 !

uor o-

-11 - - . ime bot hi oi id
) Oxy] @oﬂﬂﬁﬂéééxyl [Haﬁ@@??dw@heﬁygmwmdf @t(ihé%%?%t%x%]&w%e gt , i ?Ih g aci

S-fluoronethyl ester uti casone furoate

phar maceazeabicydalidi halockmedroamida agd 4-HAR)IRIE3-KR 6conpr i ses

44hy dr oxyf-HidPSRINA N8R Bk bk rhekd 1A iRBR Iy BRSGEBRAYA_ & a¥dsyndsthyl)phenol
triphenylacetate.

15

In another embodiment the pharmaceutical combination product of Compound (1) and
Compound (Il) additionally comprises an inhaled corticosteroid, e.g. fluticasone
propionate, mometasone furoate, budesonide or 6a,9a-difluoro-17o-[(2-
furanylcarbonyl)oxy]-11p-hydroxy-16a-methyl-3-oxo-androsta-1,4-diene-17p-carbothioic

20 acid S-fluoromethyl ester (fluticasone furoate).

In one embodiment said pharmaceutical combination product comprises 4-
[hydroxy(diphenyl)methyl]-1-{2-[(phenylmethyl)oxy]ethyl}-1-
azoniabicyclo[2.2.2]octane bromide, 4-{(1R)-2-[(6-{2-[(2,6-

25  dichlorobenzyl)oxylethoxy}thexyl)amino]-1-hydroxyethyl}-2-(hydroxymethyl)phenol
triphenylacetate and 6a,9a-difluoro-17a-[(2-furanylcarbonyl)oxy]-11p-hydroxy-16a.-
methyl-3-oxo-androsta-1,4-diene-173-carbothioic acid S-fluoromethyl ester

(fluticasone furoate).

30 Inone embodiment, the pharmaceutical combination product of the invention
comprises 4-[hydroxy(diphenyl)methyl]-1-{2-[(phenylmethyl)oxy]ethyl}-1-

8



WO 2011/ 067212PCT/ EP2010/ 068429 azoni abi cycl o[ 2. 2. 2] oct ane brom de and
4-{(1R)-2-[(6-{2-[(2, 6-

di chl or ob®o2zy9paeyiiet hoxy} hexyl ) am no] - 1- hydr oxyet hyl } - 2 pCinrae@pessehy| ) phen
ol triphenyl acetate as the sole active ingredients. 5Conpound (1),
specifically 4-[hydroxy(di phenyl)nethyl]-1-{2-

[ (phenyl met hypoxy] et hyl } - 1- azoni abi cycl o[ 2. 2. 2] oct ane brom de has been the
subj ect of studies in aninmal nodels, and in humans, and has been found to

be a |l on hi i m@&n t recept or antagoni st
whi ch hagzﬁgéggﬁngﬁfq%]r%%wge&gal a@%rﬁ ﬁ?spgﬁ?nm%o Compound (11),

speci 1;] i gd'lc gprqbqqzymxﬂemgsy}pzxyllmlfao] ajwwﬁlrowetjw&r&mwdmgyl lmh th’d)@b }elﬁ@kyl yam i
na 2t ) . and its salts has been
exfens?/v{ermﬁ@ggééte?%é g% é@éggﬁwﬁgﬁg@gudi es and has been found to
dermnstrate sust ai ned br onchodi | ati on over a 24 hour period in conjunction
15vmthafavour esafet flle epotential for

once-dai p?”kﬁ%‘f‘a%ﬁ%ﬁq ':i’?ﬂ‘egfﬁ’ﬁf) d (I11), and the

combi nat [ (BRetyMRRERA) oxﬂé%yﬁ}oﬂﬁt&ﬂélﬁéyél8[2@2]%0%%?5#@% h&s b8&n tHeeaig@t  of

inflammatory ‘or respiratory tract diseases such as 20chronic obst ructl ve
pul monar 9f gfudiegade anmﬁl@md,el%ramdnhur@answmhas bern detind o teitdorefing

i | a1 PORARA RS LS R BRE Ahted RN oo AR Botias he =

chronic dm@eaﬂmmﬁimﬂaot erised by ai rvvays obstruction and reduced 25 maxi num
expi (Ztory flow fromthe lungs that manifests as persistent daily synptons,
such as shortness of breath (dyspnoea), and limtation of the ability to
per f or m Ganpouadt(llyispecifically L4 R)2d16- {:F{(Qtfher more, ther e ar e periodic

exacer bat,j ops _of ondi t.i on t hat ult in ni n day-t o- day
oy ot oms dHlpraRanZy o B beR YR gl TR oy SR e st SRk | on' of
the pati gRd itBeaRIRSs BEeh @Qte‘?@%fy‘ tTeé!te@fln Tah#néﬂ@fn%ﬁﬂ!nﬁ'ﬂw %Wrﬂiﬁéd béer ation.
In addition, there is a progressive decline in lung function (di sease

progr essfouny tedemansieesusjeined bronshodiatinno®/e? eAATY WHIEDIDY/i0 687IROCtioN

51 onghOdl ity LIABIEAL ofERREL He e bich Bl ofiscgaRar Ly 1imi ted to

reduci ng synp spnoea, ow a patie to undert ake
nor e dai hgtmmm;tratldnl es and other activities that require exertion, and
preventi ng exacerbations.

Compound (I) and Compound (ll), and the combination thereof, are considered to

have potential in the treatment of inflammatory or respiratory tract diseases such as

20  chronic obstructive pulmonary disease, chronic bronchitis, asthma, chronic
respiratory obstruction, pulmonary fibrosis, pulmonary emphysema, allergic rhinitis,
small airways disease, bronchiectasis and cystic fibrosis.

COPD is a chronic disease characterised by airways obstruction and reduced

25  maximum expiratory flow from the lungs that manifests as persistent daily symptoms,
such as shortness of breath (dyspnoea), and limitation of the ability to perform daily
activities or exertion. Furthermore, there are periodic exacerbations of the condition
that result in worsening of the day-to-day symptoms and activity limitation, and can
also lead to hospitalisation of the patient because of the severity of the worsening

30 symptoms/limitation. In addition, there is a progressive decline in lung function
(disease progression) over several years.



5 Asthma is a chronic condition, which is characterised by w despread,

vari abl e and reversible airflow obstruction. Synptons include coughi ng,
wheezi ng,wbnrenttsragsness and/or a tight feeling in the ehegr201096d320
attacks are generally caused by exposure to a trigger, such as pollen, dust
or other allergens, which 10causes constriction of the airways
(bronchoconstriction). It will be appreciated that a subject suffering from
a condition such as asthma, may variously fromtine to tinme display no
overt synptons of the condition, or may suffer from periodic attacks during

whi ch synptons are displayed or nay experience exacerbations or worsening
of the cBrefichoditator ieatment spROBR inchilesdrutis noteracessarily inited teratitgingo

enconpas [ i.qdi c C at i of. 1 he
oxi st ng UBRET SRty BRuGPRE NGl B BEF &7 i BRI RO R b R Biveh

t r eat menthd othermativitien that eeduier e@ytion, Bne preverting exacéibationsnd (1) and
Compound (I1), and in one enbodi nent of the invention,

4- [hyﬁroxy(diphenyl)nethyl] 1 -{2-[(phenyl met hypoxy] et hyl }- 1-

20azoni apktgd RlZeRroRicdmitRnbivPbnds caBfhcterised @y@idéé@reéa Vdriabfs and
di chl or obenzypoxy] et hoxy} hexyl éam no] - 1- hydr oxyét hyl }- 2- (hydroxymet hyl ) phen

ol trlphé&\@r%\@@t%ﬂfﬂéw ohsfiycien tymatameinglugettnaighipguneesnBect will, of

course, hl)ééstéﬁ% E%%dyd?tétt?%ﬂffeé}ﬁwg‘ ﬁ'tr?é Eﬁ%étoﬁ\strﬁﬂg aﬁ%@%an% %?él treatnent,

t he artl cu order or Ui seas eing trea erl y of the
di sease chusenhisy exgusdrerens frigdee, sushtas mdlleRbdastianiotteradiiengensswhichi nhal at i on

5 PR e DRE81 ok Deth BrosRRe T Nl el AT "
speci fi cgl ¥ct(§ﬂ1*é¥ﬁ? %Yr( dicBRainyh s0Eh BY |al~:.th1tne{ 4may variously from time to t|me
[ (phenyl methypoxy] e - 1-azoni abi cgc o[ 2. 2. 2] oct ane broni de,

be
adm ni st éuset@ymqurhﬁan@tpmrpfathe goadgen.gir m@bﬁvféﬁb’é[ﬁm Pﬁﬂ@dlﬁ@ttéﬁb%ﬂu”ng
1000ntg/ t,
Comound | yaf S P et oo R b B Pheb@basey el b MG BRRSY e
[ hydr oxy(:dnqbtrmmyln)tmstdwite}xtlhe{ ﬂar{n( ‘rheimyenteis hiytpodgd &t dryddmdass prevention of
15  such periodic attacks or exacerbations of the existing condition. Such treatment may

be referred to as ‘maintenance treatment’ or ‘maintenance therapy’.

The amounts of Compound () and Compound (ll), and in one embodiment of the
invention, 4-[hydroxy(diphenyl)methyl]-1-{2-[(phenylmethyl)oxy]ethyl}-1-

20  azoniabicyclo[2.2.2]octane bromide and 4-{(1R)-2-[(6-{2-[(2,6-
dichlorobenzyl)oxylethoxy}hexyl)amino]-1-hydroxyethyl}-2-(hydroxymethyl)phenol
triphenylacetate, required to achieve a therapeutic effect will, of course, vary with the
route of administration, the subject under treatment, the particular disorder or disease
being treated, and the severity of the disease. In one embodiment, the route of

25 administration is by inhalation via the mouth or nose. In a further embodiment, the

route of administration is by inhalation via the mouth.

In one embodiment Compound (I), and specifically (4-[hydroxy(diphenyl)methyl]-1-{2-
[(phenylmethyl)oxy]ethyl}-1-azoniabicyclo[2.2.2]octane bromide, may be administered

30 by inhalation at a dose of from about 1mcg to about 1000mcg/daily, e.g. 100, 250 or
500mcg per day. In a further embodiment, Compound (I) and specifically (4-

10



azoni abi cycl o[ 2. 2. 2] oct ane brom de may be admi nistered by inhalation at a
dose of 62.5ntg or 125ntg per day. In general Conpound (I) will be

adm ni st ewedoame®21once-daily dose. 5 In a further enbodipcempr201@osgaound (1),
and specifically (44hydroxy(di phenyl)nethyl]-

1-{2-[ (phenyl nmet hypoxy] et hyl } - 1- azoni abi cycl o[ 2. 2. 2] oct ane brom de, may be
adm ni stered by inhal ation, once-daily, at a dose of 62.5ntg per day. 10In
a further enbodi rrent Compound (1), and specifically

(44hydro b{é yIRRdYI]-1-{2-[ (phenylmethyl thyl}-1-
1-{2- [(pﬁ%yl rretﬁ *1] { {pazecr%maebl ’é)y°cxy]e[ / . 2] octane brom de, may be

adm ni st ezcmiabiyyc;l tame bmtmdejmalv;be admiaistiered Wflnnaamab@dompf

Conmpound y. of
from abogé 5%9@ 1%5%%;00ut Hpngei%gry %ﬁ%ﬁgﬁ&g?%J Qgﬁbﬁnﬁ% ase %gl n one
enbodi rredan;ﬁ,‘dnsqmund (rry, and specifically 4-{(1R)-2-[(6-{2-[(2, 6-

di chl or obenzypoxy] et hoxy} hexyl ) am no] - 1- hydr oxyet hyl } - 2- ( hydr oxynet hyl ) phen
ol try phenyl acet ate, may be adm nistered by inhalation at a dose of from

about | NTfa F@HHED @i at, do%po%?ﬁ@%' §n§sp@elﬁ’c5allyj(3 [Iiydr&%; d%eﬁ&l&rﬁ@@yﬁﬁg/ day

(cal cul ated as the 20free base). ener al

adm ni st ér{&d( m@nwmﬁibﬂ)miqtpylhése@om Icaﬁ@[%aﬁmtmbrmdpomﬁu bel 1) may be
admi ni st g ﬁﬁ&&é&‘é}?ﬂnﬂéla‘ﬁ@ni@n& gﬁ@ea édgage %%Q/Sgrfééapegrha not her enbodi ment

Corrpound m ni nhal at’i on of 25 ntg/day. In
anot her enbodi mrent Conpound (I1) may be adm ni stered by inhalation at a

i entr oo Ty sk Eindeinb i, Sepiiceriyy B30k ﬁ%?' bR A HRIRBREBN ) phen
ol t“phq?gil[@ﬁ\‘éh?ﬁﬁbthﬂ%kgmr\%ﬁgloﬂﬁtaﬁ 4% bmidensaydei y, at a

dose of 2 er da /067212 CT/ P2010/ 068429 | n a further
enbodi rreﬁﬂm'rt'iﬁér%‘r@é@ﬁﬁ'ﬁt'me@ﬁqeoﬂa'tyr aua dese 8T pRANAAGELEAal conbi nati on
product for once-daily adm nistration by inhalation, conprising 4-{(1R)-2-
[ (6-{2-[(2, 6-dichl orobenzypoxy] et hoxy}hexyl )am no] - 1- hydr oxyet hy1} - 2-
(hydr oxy Getripaungligholay fori eieemylé deetdmisistared byostealaiorsina dogeeof fday,abaot ( 4-

SLhygroxy(di QQ%Bgup%rrqgg/hay (dafe 4R S IRLE a%)éy.] L Ve mbodiment
Compound (I), and specifically 4-{(1R)-2-[(6-{2-[(2,6-
dichlorobenzyl)oxy]ethoxy}hexyl)amino]-1-hydroxyethyl}-2-(hydroxymethyl)phenol
triphenylacetate, may be administered by inhalation at a dose of from about 1mcg to
100 mcg/day, for example 3, 6.25, 12.5, 25, 50 or 100 mcg/day (calculated as the

20 free base). In general Compound (Il) will be administered as a once-daily dose. In
one embodiment Compound (Il) may be administered by inhalation at a dose of
12.5mcg/day. In another embodiment Compound (ll) may be administered by
inhalation at a dose of 25 mcg/day. In another embodiment Compound (lI) may be
administered by inhalation at a dose of 50 mcg/day.

25
In a further embodiment, 4-{(1R)-2-[(6-{2-[(2,6-
dichlorobenzyl)oxy]ethoxy}hexyl)amino]-1-hydroxyethyl}-2-(hydroxymethyl)phenol
triphenylacetate, may be administered by inhalation, once-daily, at a dose of 25mcg
per day.

30

11



azoni abi cycl o[ 2. 2. 2] oct ane brom de at a dose of 125ntg per day. In a
further enbodi nent, the present invention provides a pharmaceuti cal

conbi nat iwo 2prigdee f or once-daily adm nistration by i niraTaPre@n/ocstenpri si ng
4-{(1R) - 2-

10[ (6-{2-[ (2, 6-di chl orobenzypoxy] et hoxy} hexyl ) am no] - 1- hydr oxyet hyl } - 2-
(hydr oxynet hyl ) phenol triphenyl acetate at a dose of 25ntg per day, and (4-
[ hydroxy(di phenyl ) net hyl ] -1-{2-[(phenyl met hypoxy] et hy1}-1-

azoni abl fy k@i 2aARRHAAC IR HESER RlerdidiGsByiRbs BDraFdcadicaiay. 15When the

conmbi nation additionally includes an i nhaled corticosteroid, this may be
used at a@@bmabgrrrpmdtmté)mnpn dafilp edministratidroby inbatatieer eppprisieA-{{ Hd)-2nhal ed

i db
Cohal ot HRGHE, i dl bR ARR R AT B i R AR SRS ST PO O
necessar ;mdem/etldﬁﬁ)rmmsemph%jdacetbfeeatdadbse dfoz&noo@ é'*g %laoy ,Gagqae furoat eI may
or mcg, in general as

be f | 5, 50, 100 300, 400, 2
aeongé' géﬁl’g& ¥ ehenyfi)nbegfgylbﬂégg{gl?@ﬁylméﬂ)g )y qtpﬁbase of fluticasone furoate
i s 100 gzodifbigydisptdefoctMRAtbAEIY at 4 B@Sé’@f  ¥5H8§ BePllay.! uti casone furoate

is 50ntg. The individual conpounds of the pharnmaceutical conbination
product as described 25herein may be adm nistered either sequentially or

| t '
A L N
exanpl e, corabinatiom paddatt ﬁ:epmcatcéilly aalrmlnlptretwnbyemmamtlsepmrapmlp@ék{$1 Ry2-
d dual | t b ted i
sinafe pBH23R GrelisSbeiape B iR ek ”E?. WaF BTN Conpounds may  be
adm xed @}y é‘tg%ﬂfhe'ﬁérfﬁlph@hﬂ%étbté)éta a&b 84 Ber 8y, anti(¥ed

phar maceut’i cal for mul aF| ons w | I i ncl ude
phar mac e liydeny(dihenyelnetsyl]-xeil f‘@ﬁvlén%tayl qm]ezltm}rﬂomzlzpcw EP2010/ 068429

descr | bed JgbaNabio0s 21ditneaRBRIAAL 285:0br A8 EYTROUAJS Wit hout any

exci pients are |t 0 IS |nv I n one enbodi nment,
t he ind|V|duaI conpounds of ;he pharnaceutlcal conblnatlon product may be

Compbt t PN Beoteaen aa el LR B e s aHeDieshal 1y

i ncl udes yged hﬂdi‘@ée%%dh%étib@ﬁttl@ltmsé kr@vn for monotherapy. When the inhaled
6a, 9a-difluoro-17a-[(2-fur an | car bonyl ) oxy] - 1113- hydr ox

anet hyl - Qo 36 arn s Acasana e AmE O PR BURIF ey atwaracs@eci%ﬂ ester
(fluti CaéPﬂPﬁrgLatHo%gé%c%?b 2bYEY8 dnlﬁﬁm Qﬁdflfq{é&”s@él?% SRRAHPIE: THiEher

with or wt one nore pha |cal carriers or excipients, and
pr esent ethef dailyedaskenf fluticasone furoate may be for example 25, 50, 100, 200, 300 400
20 600 or 800 mcg, in general as a once-daily dose. In one embodiment, the daily dose
of fluticasone furoate is 100mcg. In a further embodiment, the daily dose of

fluticasone furoate is 50mcg.

The individual compounds of the pharmaceutical combination product as described
25 herein may be administered either sequentially or simultaneously in separate or
combined pharmaceutical formulations/compositions. Thus Compound (I) and
Compound (II) may for example, be formulated separately and presented in separate
packs or devices, or said individually formulated components may be presented in a
single pack or device. Where appropriate, the individual compounds may be admixed
30  within the same formulation, and presented as a fixed pharmaceutical combination.

In general such formulations will include pharmaceutical carriers or excipients as

12



sequential or sinultaneous adm nistration, or the inhaled corticosteroid
may be adm xed with either Conmpound (1) and/or Conpound (I1).

6a, 9a- Di fWoano/ab7H2| ( 2- PCT/EP2010/068429

f uranyl car bonyl ) oxy] - 1113- hydr oxy- 16a- met hyl - 3- oxo- andr ost a- 1, 4- di ene- 17pca
rbothioic acid S-fluoronethyl ester may be formul ated for exanple as

descri bed in 15WO02/12265, or as described hereinafter. In further aspects
the invention therefore provides: A pharmaceutical conbination product

conpri si BSS&FB%BQ#HFé’iné\*tér BOFcSRBPAtAS 6f the c%hg%%\%@%t%ﬂﬁé@ éid( iBAfs are

sequential or simnul t aneous adm ni stration; har maceut’ cal conbl nati on

product 8lsapyithen te @ohiyohithis PvEntend Imnﬁoemaoqime)nt ghe sxdividdalsgpoaundsy but

e i ot PhfedFREeEic o ffinalon pia i SR Bl &b RS Rs i,
Corrpoundccﬁmbirmdd)k@mmpowtd:a(fdrl)nulamoadmmmproeutnohth each other for

si mul t aneous adm ni stration. In each case, each of Conpound (1) and/or
Corrpo?md (I'1) may be formulated with or without pharmaceutical carriers or

exci pi entpghenife V@rrﬁ@éédt%@érﬁﬁ’%ﬁ&?ﬁ%&/c%%ﬂ&%n& inRILRRS &h ihAMEeat i on

further provi des a pharmaceuti cal conbination product conprising Conpound
(1) and Cotipostatbid.iag GM‘E@x-dlflluIOm-W@‘é@t-fumfeﬂ@TbWMth[i hydrawyt16arpound

| ] f lated with h || t.
§ e o Bttt 1 AR 7 e i SR el S nat s on”
product gonpé$&1éWMrc§31€me1r%a§/ Inke@.@e b%oremﬁwaﬁbo(ééaara\f@ﬁ/ @ltﬁer&ﬁmopwtﬁmpound

(1) and ound (I1) 1s forimulated with a pharmaceutically acceptable
carri@r oneexsigse @harmamtﬁlcalr@r@%dme\xémem arsi rrepented feragithednmposi ti ons of

Conpound ui | udi ng
fine par ? eﬂént%ﬂ% Hdtahg&dé&ﬁnhvﬁaﬁﬁﬁ o ﬁtgelﬁaéﬁgrda?@ S?érg(ar}aﬁi/ ﬁ?’st ered by
nmeans of agmidedusith glm Grfmpanhml @y snd/or Cemnsphe(ll)r €s9ovDiffuoed-y1 7 pgiier

i nhal ers, unit-dose inhalers, pre-netered nulti-dose dry powder

i nhal er sfurﬁ@é%‘rbpﬂ!‘mw&?%WYHF%Q’SW -yt @iocendeste- 1.Atdhiena-4/Bnebul i ser s
150r i nsubd #iQESicid S-fluoromethyl ester may be formulated for example as described in

15 WQ002/12265, or as described hereinafter.

In further aspects the invention therefore provides:
A pharmaceutical combination product comprising Compound (1) and Compound (II)
presented separately for sequential or simultaneous administration;

20
A pharmaceutical combination product comprising Compound (1) and Compound (II)
presented separately but held in the same pack or device, for sequential or

simultaneous administration; and

25 A pharmaceutical combination product comprising Compound (1) and Compound (ll)

in admixture with each other for simultaneous administration.
In each case, each of Compound (I) and/or Compound (II) may be formulated with or

without pharmaceutical carriers or excipients.
30
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The conpositions may be prepared by any of the nmethods well known in the
art of pharmacy. In general, said nethods include the step of bringing the
active i yoedilgwr(ig) into association with the carrier WwOT@EP2€I0068429 Ut €S
one or nore accessory 20ingredients. In general the conpositions are
prepared by uniformly and intimately bringing into association the active
ingredient with liquid carriers or finely divided solid carriers or both
and then, if necessary, shaping the product into the desired conposition.

25Powder TREmRASIN IR iGe AR b Yoxﬁ&@ @bﬂaﬁn&%ﬁﬁ@él dHrtbih&orl prdal,et i on of the
active ingredient and a sul tab e powder base (carrier/diluent/exci gl ent

subst anc@@mgusﬂngé@mmtmd (Ndandbeoppoynd gtomaeredeat Ieastgpnel @fcﬁom@omd rarch).

Tact ose o0 SR BB up R A AR AR B Ao B R Y o
a- | act osexcipieabhydrate. Dry powder conpositions may 30al so include, in

addition to the active ingredient and carrier, a further excipient (eg a
terna?y agent) such as a sugar ester, calciumstearate or magnesi um

st ear at eThe WM HVRAE S ARGEr BRAMILY Q%ﬁé@ac@&@élr@nﬁk}iﬁéﬂ’on proguect i ve

i ngredi ent may be presented wi thout excipients. For the avoidance of doubt

use of tReMPEsing GanpLIc (oand Gpmpp@nwlll)awhemm m*e@frpcprep@urgd tflbanthe active
i ngr edi epy, h ?ﬁ)p. fB#ndﬂéte‘g\kﬂgg h&th @éﬁl@ﬁﬂé/o%ce%?%ﬁlé%ﬁrerg) gc@(e%e“t

|nvent|on rovi ceu i cal | 1 on onpri si ng
Cbnpound (I) and Conmpound (II) wherein at |east one of Cbnpound (1) and

f h t | I . d
2t ofthar It s arbodBRa T e e o oBABPBRSRR Pt FiamPlrBEs fibe L WBHE i eut f cal
conbi nat trwaewuqﬁu@tfoﬁmﬁalrahéh naclﬁam@qmédpa(d.ale %wdgfswwngts(wméh Whg el n
Compound (11) formul ated with a pharmaceutically acceptable carrier and

a ternar Qe%émd anhagmrsereddnhberie At V@ﬂ'@%lf@%ﬁﬁ'”hﬁ'@é‘h r §ampta, her

Compound 19 ara Skt i) SFHRE WSRIRRINRIER B EPER M Bee i 11

phar macedty pavder ialtalerst absa infzal eiser paesbwzédmﬂen;edacgmetmhmbes pebslégrs

i nve %i on .fumﬂh r provides a pharmaceutical conbination product for

20i nﬂ | e8" 23 ﬁ‘fosr?rati on conprising 4-{(1R)-2-[(6-{2-[(2, 6-

di chl or obenzypoxy] et hoxy} hexyl ) am no] - 1- hydr oxyet hyl } - 2- (hydr oxynet hyl ) phen
ol triphenyl acetate and

(44hydr ok Ve GPRIRRIIPNEBIaY/g Prepareq by, ABY ff st ROHeLs MallHnoymin the art of

azoni abi g3 th dRFHRRSIdHhEIMLES ifAGdL fHe'dIp 8f Bihgifg MGl Wi th a

ingredient(s) into association with the carrier which constitutes one or more accessory

20 ingredients. In general the compositions are prepared by uniformly and intimately
bringing into association the active ingredient with liquid carriers or finely divided solid
carriers or both and then, if necessary, shaping the product into the desired

composition.

25  Powder compositions generally contain a powder mix for inhalation of the active
ingredient and a suitable powder base (carrier/diluent/excipient substance) such as
mono-, di or poly-saccharides (e.g. lactose or starch). Use of lactose is preferred.
The lactose may be for example anhydrous lactose or a-lactose monohydrate. In one
embodiment, the carrier is a-lactose monohydrate. Dry powder compositions may

30 alsoinclude, in addition to the active ingredient and carrier, a further excipient (eg a

ternary agent) such as a sugar ester, calcium stearate or magnesium stearate.

14



pharmaceutically acceptable carrier and a ternary agent, but held in the
sane pack or 25device, for sequential or simultaneous admnistration. In
one enbodwoentl/®aild ternary agent i s magnesi um st ear at e PCT/EP2010/0684pY esent
invention further provides a pharmaceutical conbination product for

30i nhal ed adm ni stration conprising 4-{(1R-2-[(6-{2-[(2, 6- dichl

or obenzyl ) oxy] et hoxy}hexyl )ami nap -hydroxyethyl}-2-(hydroxynethyl)phenol
WO 2011/ 067212PCT/ EP2010/ 068429 tri phenyl acetate and

(44hydr OA}témaﬂbégyﬂhb%Ttiw Hgbéduéﬁr &P 'B%rbféé@ﬁtéd ARRSLESSENtS For the

azoni abi cycl o[ 2 oct ane brom de each fornul ated separately with | actose,
as a phaavmdeme @facﬂoqbtase@i)twbﬂeémcmmp@eltloram Touwguetonimeseindefereto the a

ternary ageiiphiicrhebthd e SIS IACk Ao detl e for sequential or

si mul tan NSt ratTon. y ‘be presented in unit
dosage form Dry powder corrp05|t| ons for topi cal delivery to the lung by

i nhal ati for exa be presented in suI nd cartridges of for
exanmp o 0P Ara3va TR BirEies o dc & BRanpA @G R At ORI Gim foi | . 1 or
use in aBor‘nBHﬁhQVCd?ﬁpdd?ﬁﬂ(fl)férﬁiQbmgégngﬂ%ﬁ&%ﬁpéﬁeaﬁaﬁeréf@ﬁnQéurm mster may

general ly contarn between ? to of Conpound (1)

and/ or bangempiavng-( Ha)@nf@gnuléegiwnﬂmaﬂ%@rrﬁﬁgetﬁfcaﬂbmm@blg|cayrlerra@@u@g| ng of

t he fornlagﬁ.%ljgo% gy be suitable for unit dose or nulti-dose delivery. As

i ndi cate npound (1) and Conpound (11) may be 15 fornmul at ed

i ndependently or in adm xture. Sai d conpounds may t hus be incorporated in
dose with or

t t d b d
ot C bt CTHRPrs R eRioB RS P RO Rt L oA TP R { her
enbodi ”Eﬂémggﬁﬁb O“oih@ééllr%l I%d@bﬁ'@@uﬁa Ih’)'WIﬁér%fn @'Bbﬁpégﬁél@l'l Ns I&ahgeqr 20
62.5ncg of npound and/ 25nmcg of Compound (I1). I'n yet a further

enbodi meWwit! %ﬁ”@&ﬂ@iﬁa@y a@awtab@g(‘earw 31l %lt@ﬂarr)‘a%g%nt ain 125nctg or
62.5ncg of (44hydroxy(di phenyl)nethyl]-1-{2-[(phenyl met hypoxy] et hyl }-1-
azoni abi cycl o[ 2. 2. 2] oct ane brom de and/or 25ntg of 4-{(1R)-2-[(6-{2-[(2, 6-
25di chl otrohrestbgt grokgdlietembd g presghi iamdamtina]nfﬂ:rther provides a pharmaceutical

- hydr pxyet h dr ox th hen | acet at e, enbodi nment ,
" ohDos sl s A EhmRA’ 2h ondAa g haund 1B Wher R
both Compounds are formulated with a pharmaceutically acceptable carrier and a

ternary agent.

The present invention further provides a pharmaceutical combination product for

20  inhaled administration comprising 4-{(1R)-2-[(6-{2-[(2,6-
dichlorobenzyl)oxy]ethoxy}hexyl)amino]-1-hydroxyethyl}-2-(hydroxymethyl)phenol
triphenylacetate and (4-[hydroxy(diphenyl)methyl]-1-{2-[(phenylmethyl)oxy]ethyl}-1-
azoniabicyclo[2.2.2]octane bromide each formulated separately with a
pharmaceutically acceptable carrier and a ternary agent, but held in the same pack or

25  device, for sequential or simultaneous administration.
In one embodiment said ternary agent is magnesium stearate.

The present invention further provides a pharmaceutical combination product for
30 inhaled administration comprising 4-{(1R)-2-[(6-{2-[(2,6-
dichlorobenzyl)oxy]ethoxy}hexyl)amino]-1-hydroxyethyl}-2-(hydroxymethyl)phenol
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incorporated into a plurality of seal ed dose containers provided on

medi canent 30pack(s) nounted inside a suitable inhalation device. The

cont ai nerwormay/dse212upt ur abl e, peel abl e or ot herw se opemrabiEP2anP6ER9 a-ti e
and the doses of the dry WD 2011/067212PCT/ EP2010/ 068429 powder
conposition adm nistered by inhalation on a nouthpiece of the inhalation
device, as known in the art. The nedi canent pack nay take a nunber of
different fornms, for instance a di sk-shape or an el ongate strip.

Ropr eSenirpholaaH hd BndENAR80RE & il SN FER s RS dev ces.

mar ket ed by 53 axoSmthKline. TI nhal'ationh device'is
exanpl e, amablpwé@[&m]@stmg@m eacrdioymptabmﬁewammlsamtblmqm@sta on may

Then bei ROEIAGRNERCr Bl SRR et AR rala By SG80b | °F1ve

conposi t held if tlesérhe paek er device | for aaquerttial at sioultahasuehdminésteativhe net er ed
dose is able to be inhaled by a patient inhaling at a nouthpi ece of the
devi c®. Exenpl ary mar ket ed devices of this type are TURBUHALERTmM of

Ast r aZengha complosiliohs: E%V‘Bé)brééht%rd' iRUNAbsEye FFALBRTIOWAder ddRPtaitdNs 15 A

further delivery nethod for a dry powder inhal able conposition is for
met er ed ﬁzﬁé@@caifdedlneryd@mmnlglbmnhalab@n prayvidexample fesereeentedme dose per

capsul €) biibs 28 chAERd 08 LI 0o BRI RS W Bl I fpbiedy e

pati ent 5 Vice Ras MBans erw se
open t healkapsiuhefoipfor lnae int be irdader arsnsafflatot.o be entrained into the

pati (Ft' s lung when they inhale at the device nouthpiece. As 20 nmarketed
exang es of such devices there nay be nentioned ROTAHALERTm of

A axoSmi Ehkh bﬁﬁs@@dcdﬂ%l@b'd‘ﬁlbﬁﬁ'é%@ &?\%‘ﬁéll aih B@eLEs Minch-1d0pngWder

conposi tion may al fpr esented in del'i very device which permts
separ at ee@oﬂpa|t<hﬁ@ﬂtrncago corpoawd (1) yn@{ﬁab@ﬁm@umcq I409m§9{$6n1ailol 10Q n

dmi xt t dual
compoundl B oan A PEEENTS B o Brpdidhon e pePaEBl Prer WA oSy <1
stored sepﬂt'r—do@ gelivery. As mdiegied abeve Rampacedt(l)cald (acmnposmd(lt)msay ber

example 5 SEREH | RRALhI D 2903/ 001743 ALy M0 RO0HL GZRTL e andl o
incorporated in separate unit doses or may be combined in a single unit dose with or

without additional excipients as deemed necessary.

In a further embodiment, each capsule, cartridge or blister may contain 125mcg or

20  62.5mcg of Compound (1) and/or 25mcg of Compound (l1).

In yet a further embodiment, each capsule, cartridge or blister may contain 125mcg or
62.5mcg of (4-[hydroxy(diphenyl)methyl]-1-{2-[(phenylmethyl)oxy]ethyl}-1-
azoniabicyclo[2.2.2]octane bromide and/or 25mcg of 4-{(1R)-2-[(6-{2-[(2,6-

25  dichlorobenzyl)oxylethoxy}thexyl)amino]-1-hydroxyethyl}-2-(hydroxymethyl)phenol

triphenylacetate.

In one embodiment, a composition suitable for inhaled administration may be
incorporated into a plurality of sealed dose containers provided on medicament
30 pack(s) mounted inside a suitable inhalation device. The containers may be

rupturable, peelable or otherwise openable one-at-a-time and the doses of the dry
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a delivery device permtting separate contai nnent of actives is an inhaler
devi ce 30havi ng two nedi canent packs in peelable blister strip form each
pack contwOnzongeprie- nmetered doses in blister pockets aPcampedoabsang its

| ength. Said device has an WD 2011/ 067212PCT/ EP2010/ 068429 i nt er nal

I ndexi ng nechani sm whi ch, each tine the device is actuated, peels opens a
pocket of each strip and positions the packs so that each newy exposed
dose of each pack is adjacent a nmanifold which communicates with a

mout hpi eggyQEr écﬂﬁpé’eﬁf{drPEdeQQretdf@ |Hﬁ5l'aﬁ8lt1 ohth@bgthpice! digndRiHaiopce. each

dose is sinultaneously 5drawn out I'ts associ ated pocket into the
mani f ol ddayide.eas kredwieid the art h&emed@grr@cfé pRek matyﬁek@atnumher@f difepentat ory

tract TR, FETRAER UG HRLESE drieigte shite A8KeElaloe AfpIdAERt o o0

conbi nation"t herapy consi'sti pack. A
further dewce:seatdwtate mSKmﬂIALiR'eﬂpMcaDBICLOSf“édWm m)érkduefdfba/r ent conpounds is

DUCHALERTM o urt her enbodi nt rese i nyention
ot ovi Sies CloasBRer Tt US M iRbRERon feuBRs 1 Srg e GRABRT 1] She

pr esent edoseppumat el y, wherein a f| rst conposition conpri ses
15i . 4- [ hydroxy(di phenyl) net hyl]-1-{2-[(phenyl met hypoxy] et hyl }-1-
azoni abi cycl o[ 2.2.2]octane bromde, and ii. lactose, and iii. nmagnesium

stearat ep %BM@PH%I%‘L% el B&Qor@%ﬁé%ggﬁfedprg()ldtegeasté)f)fi“( 408 irPhn the

f| rst corrpo¥ econd
. 4- { ( 1R)nh2tdtip6 -deice( thebdaliichihendisimy poeidedetittoa yidteriyd reechanismilfohydr oxyet h

i %(3 metering a dose of the composition from the reservoir to an inhalation channel where
the metered dose is able to be inhaled by a patient inhaling at a mouthpiece of the
device. Exemplary marketed devices of this type are TURBUHALER™ of
AstraZeneca, TWISTHALER™ of Schering and CLICKHALER™ of Innovata.

15 A further delivery method for a dry powder inhalable composition is for metered doses
of the composition to be provided in capsules (one dose per capsule) which are then
loaded into an inhalation device, typically by the patient on demand. The device has
means to rupture, pierce or otherwise open the capsule so that the dose is able to be
entrained into the patient’s lung when they inhale at the device mouthpiece. As

20  marketed examples of such devices there may be mentioned ROTAHALER™ of
GlaxoSmithKline and HANDIHALER™ of Boehringer Ingelheim.

A dry powder composition may also be presented in a delivery device which permits
separate containment of Compound (I) and Compound (Il) optionally in admixture

25  with one or more excipients. Thus, for example, the individual compounds of the
combination are administrable simultaneously but are stored separately, e.g. in
separate pharmaceutical compositions, for example as described in WO
2003/061743 A1, WO 2007/012871 A1 and/or W0O2007/068896. In one embodiment
a delivery device permitting separate containment of actives is an inhaler device

30 having two medicament packs in peelable blister strip form, each pack containing pre-

metered doses in blister pockets arranged along its length. Said device has an
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(hydroxynet hyl ) phenol triphenyl acetate, and 25ii.lactose, and iii.nmagnesium
stearate at an anount of about 1.0%V w based on the total weight of the
second cONpQasitG6oa12 In a further enbodi nent, the pPeTAEPROLI/OVEENY I ON
provi des Inhaler 1 wherein each 30conposition is in unit dose form WO
2011/ 067212PCT/ EP2010/ 068429 I n a further enbodi nent, the present invention
provides Inhaler 1 wherein the unit dose formis a capsule, cartridge or
blister. In a further enbodi ment, the present invention provides Inhaler 1
wher i n fliernal indexing mechanism which, each time the device is actuated, peels opens a

5[ hydr oxy(di phenyl ) et hyl]-1-{2-[ ( phenyl met hypoxy] et hyl } - 1-azoni abi cycl o[ 2.
2. 2] oct apeckst oiedeh bisip tians the pankuse thet eabb newlizexangedsiose ofn a

L{‘E E 2% ] gg’?f@@%@tadjé&% BTSSR WAR YR uRIcOs dith & MdlSiede BPRIS

{2-[ (2, 6devictl Wheheme paitent firtidhes gt thexyb)tapiene] edehhyabeds sih isehieodsly

10( hydroxynet hyl ) phenol tripheny|l acetate is present in an anount of about
Somas oSt AL ARereleREL RS BanToll Rt hiriTh e T BoLiBedtal or

1 wherei hid b SR rEqmas| iaen Thid RREh GRS RYice is used, the patient is
6a, 9a-di fl uoro-17a-[ (2-furanyl carbonyl ) oxy] - 1113- hydr oxy1l

6a- met hy pdmirgstgreshal cobination thigrapy cordistingeivd deseiremagacs rsedicameshet hyl
ester 15 t} : .ﬁm' t.

i nventi oéggf)iér!oé?@?ﬁé}f\dne&a“{egﬁgqamé@eﬁ%ﬁgg,&ggf‘ ta%m&qt' ! ereﬁﬂ?on%cﬁﬁfé‘% 1S

di f1 uor oDUBHALBRioBimnbeatabony| ) oxy] - 1113- hydr oxy- 16a- met hyl - 3- oxo- andr ost
a-1,4- diene-1713-carbothioic acid S-fluoronethyl ester (fluticasone

fur oi? e) is present in an 20 anount of about 100ntg/dose. Spray

conposi t jpasurtr embRliREhO e Bresbal i@ srobides Ardryipdvddr AhaRGURPRRer 1)
solutions or suspensions or as aerosols delivered from Er essurised packs,

such as 8OmEfigngdwageBposiignePresqinied seraratedy, yheseis @ irabsAMPeSiiRT i ed
propel I aptoAssLsol 25conposi tions suitable for inhalation can be either a
suspensi on 8r a solution and

15 i.  4-[hydroxy(diphenyl)methyl]-1-{2-[(phenylmethyl)oxy]ethyl}-1-
azoniabicyclo[2.2.2]octane bromide, and
i. lactose, and
ii.  magnesium stearate at an amount of about 0.6%w/w based on the total weight of

the first composition;

20
and a second composition comprises
i. 4-{(1R)-2-[(6-{2-[(2,6-dichlorobenzyl)oxy]ethoxy}hexyl)amino]-1-hydroxyethyl}-2-
(hydroxymethyl)phenol triphenylacetate, and
25 i. lactose, and

ii.  magnesium stearate at an amount of about 1.0%w/w based on the total weight of

the second composition.

In a further embodiment, the present invention provides Inhaler 1 wherein each

30  composition is in unit dose form.
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generally contain the pharmaceutical product and a suitable propellant such
as a fluorocarbon or hydrogen-containing chlorofl uorocarbon or m xtures

t her eof , wervilewrael y hydr of | uor oal kanes, especially PCT/EP2010/068429
1,1,1,2-tetrafl uoroethane, 1,1,1, 2,3, 3,3- heptafl uoro-n-propane or a

m xture thereof. The aerosol conposition may optionally 30contain
additional fornulation excipients well known in the art such as surfactants
e.g. oleic acid, lecithin or an oligolactic acid derivative e.g. as

describeg, j 'fhMé%/n?&o%l%%ent\ﬁ@]e??r%ééﬂﬁﬁ%r%mérg}%@é%%@é"*?%héf@'n WGBS

and/ or cosolvents e.g. ethanol. Pressurised fornulations wll generally be
r et ai nedfarm ia aceamisstes caitedge omplistgrunm ni um cani ster) closed with a val ve
(e.g. a netering valve) and fitted into an actuator provided with a

nout hpi ece. 5There is thus provided as a further aspect of the invention a
phar macelrt & darthet @mbotirhieot) the paéseht inoentiansprogides miraled! (vhereamd- Conpound

hyal obenlUERSIPREURTEIRY dar PGt AL Gsisstn-ron B - Pypqiane

combi nat bFHl*ni%ti@?%séHfi_fnaeFrﬁarﬁ_@hﬁtV& ARENY25MEs@bsa co-sol vent. According to
anot her aspect of the invention, the 10propellant is selected from

1,1,1,2-tetrafl uoroethane, 1,1,1, 2,3, 3, 3-heptafluoro-n- propane and

o _ _ _ y by . L cal

Combi nat bR by Shon e en, BRebeRugk R B egToete RRRHR AR R EZHE ot e

i ndi vi duf-[(2,6edichloraimzyiiaxydethokythexyl \exiiholet-bgamapethgi}-2ay dr ogen- cont ai ni ng
hl fl b el | ant ti L1y, i nbi ' it h

cur f M- HOERORmRBHFheRar BPha Wate R overt ot RE ENaboh e dars-

invention the propellant is selected from1,1,1,2-tetrafl uoroethane, or

1,1,1,2,3,3,3-hept af |l uoro-n-propane and m xtures thereof. 20 Were
appr opr i bt @ fwieseskadinenta theopigsagt invention pravidas idileral wherahutiesea®nBy t he

pPr O ' : RVER el
aami i ot PArPERYBE el e e B R Pyo kel o 2 DR PP S BRlL Lo e

opt i num pa&inéthl-Sbxe-aharostah a-aiehen 7pnérbbihtoidaeidhfladbromesh@ Bstey usual |y
1- 25101 1m preferabl)y 2-5um Particles having a size above 20um are
genetal | Flutisgasqng fyeoate).

In a further embodiment, the present invention provides Inhaler 1 wherein 6a,9a-
difluoro-17 a-[(2-furanylcarbonyl)oxy]-113-hydroxy-16a-methyl-3-oxo-androsta-1,4-
diene-17p-carbothioic acid S-fluoromethyl ester (fluticasone furoate) is present in an

20  amount of about 100mcg/dose.

Spray compositions for 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 propellant. Aerosol

25  compositions suitable for inhalation can be either a suspension or a solution and
generally contain the pharmaceutical product and a suitable propellant such as a
fluorocarbon or hydrogen-containing chlorofluorocarbon or mixtures thereof,
particularly hydrofluoroalkanes, especially 1,1,1,2-tetrafluoroethane, 1,1,1,2,3,3,3-
heptafluoro-n-propane or a mixture thereof. The aerosol composition may optionally

30 contain additional formulation excipients well known in the art such as surfactants e.g.

oleic acid, lecithin or an oligolactic acid derivative e.g. as described in W094/21229
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when inhaled to reach the snmall airways. To achi eve these particle sizes
the particles of the active ingredient as produced may be size reduced by
convent i oN@l2onBwmne2e. g. by mcroni zation. The desired fPattEPeo1omess29e
separated out by air classification or sieving. Preferably, the particles
will be crystalline. 30 WD 2011/067212PCT/ EP2010/ 068429 Dry powder
conpositions according to the invention nmay conprise a carrier. The carrier
when it is lactose e.g. a-lactose nonohydrate, may form from about 91 to

about 99%,q evO98R4596 Hngf%'r@c{%&(/er% eog et@@néfWwas%bga?orﬁfulét%sfvﬂﬂ mul ati on.

In general, the particle size of the carrier, for exa | actose, will be
much greee@eratlhaa reﬂamadnh@lm@me@ @ @realtminitmi ganister) & dmnth avalvei on.

V\henthecr IIedIactose

havi ng aq\@ékn% IJ'rﬁgrrvsaa\(’\éa? asngj 1l'trﬁscwe1r%arli %%’%%(ﬁoq&eﬂfl 8@%& conponent nay

conprise a fine lactose fraction. The 'fine' lactose fraction is defined as
on of | actose havi parti.cl s than 7 pm such as

the frac a jze of le
| ess 10t ThereaS s P g Aings Beheator irventr apheanasaical of ¢ he

‘fine' | aghematibh @%d&'ﬂc&%}éngﬂ%'(ﬁﬁﬁ pdURIYIYard @BmpblRd {iiyerhastase fraction,
if present, may conprise 0% by wei ght of the tot al | actose conponent,

such as md!\’cbdlﬁ%lwlmédl@mtuﬁ wéhlaaf&crﬁ@@arbmpréx@mge@ coNBIBIBY wei ght fine
| act eneral |
uaed 1 n SHORRBRALRA S Bfatifant boliRGH bRl HR by abfiedzcr ol Y
0.6% 0. #9560t daiid/orla %%Wenﬂ Accanding td»aae%eoaspehﬂ of theainvertighthef t he

t t i C a ticle size in
the’ FngBropelne SRR b aeierlcroeltaie: T doha s bod bR "Comer of al

sour ces gfoggagmlmm@bgm@é@f i nclude Peter G even, 20Covidi en/ Ml linckodt
and FACI. In a further enbodi ment there is provi ded a pharmaceuti cal
conbi nation product conprising Conpound (I) and Conpound (11) wherein

Conpound p|
[hydr oxy{ él %ﬁé%&&/;ﬁ dst of ﬁh? Tvint{o? |[s(a %h nmaceukcarl)gg b|n t|on prcIduct consisting of

25azoni aBompoluofZl) Zinﬁ](armhaomdaﬂt)rﬁmrdwlahed md:quuelsheort iechdamxiajrejrvyltrpav\der
Che’ [t alaPgmENGT VAR Bingieoro forBhardBn 3R Phe Bt st AAE ¢ her o
i s provi defbmapbawiaceslfsrlasoet taﬂmopé@éygmea@qarmbtmrmmm@nmd (1)
and Conpound (I11). wherein Conpou % é -2-[1(6-

{2-1(2, GOHﬁh@HPYﬁrB'Q@ﬁ%B&Rﬂ”éﬂh@@?}%&@@ r?%@rﬂ 916] &etvraylap&@ymw} 2-

1,1,1,2,3,3,3-heptafluoro-n-propane and mixtures thereof.

20  Where appropriate compositions according to the invention may be buffered by the

addition of suitable buffering agents.

Active ingredients for administration by inhalation desirably have a controlled particle
size. The optimum particle size for inhalation into the bronchial system is usually 1-

25  10um, preferably 2-5um. Particles having a size above 20um are generally too large
when inhaled to reach the small airways. To achieve these particle sizes the particles
of the active ingredient as produced may be size reduced by conventional means e.g.
by micronization. The desired fraction may be separated out by air classification or
sieving. Preferably, the particles will be crystalline.

30
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WO 2011/ 067212PCT/ EP2010/ 068429 ( hydr oxymnet hyl ) phenol tri phenyl acetate and
is presented as a dry powder conposition containing nagnesi um stearate at
an anmountwof2ol/@iew based on the total wei ght of the cecpEPRe10068429

5I ntranasal sprays may be formul ated with aqueous or non-aqueous vehicles
with the addition of agents such as thickening agents, buffer salts or acid
or alkali to adjust the pH, isotonicity adjusting agents or anti-oxidants.
Solutions for inhalation by nebulization may be fornulated with an agueous

vehi cl e pRWLERIENSABEifdrRLRbraas ﬁweﬁHG&htﬁﬁl @ﬁi?@oﬁﬁrprl@é l’é%a'rrlerbtlfﬁé%érr%?“ ts,

isotonicity adjusting agents or antim crobi al be sterilized
filtratiwhepit lamwﬁge onadactase ownghgdrats, rp@se&mmfgunaa@oat Pbio slp@utid9go,

et e 7 SRRSO APPSR i gorc

Cgrrpl‘l si enge@ftr’rea?arnﬁ( , &9r %)(aermﬁellalngo@ WWBgmlﬁW’ﬁafmdﬂﬁjﬁ theahha:letrpors]i tion for
admnistration of t e 1 VI a 0o S t he conbl nat)on el r
sequeht i gladicagerd Wity RigeE8en, Nvtiony) ﬁa%ﬁfmaﬁaer 'Sé%ﬁ%%ﬁd"”bwaﬁﬁ‘ﬁ%@ﬁti cal

conposi t hRIehPAS ﬁﬁ'l[@&béﬁo%@thélfhg)é NifA® ?ﬁ%@%éﬁdlgH%'larﬁé’t@H%ﬂBésgé;ﬂﬁet her in

the conbination for sinultaneous use, mhereln t he pharmaceut1 cal
conposition conprlses the conbi nati on toget her mnth one or nore
pharnace |y acce Ie carriers_and/ or_ex ien

(1R - She F8 RSBRMTR il Pt a B8 1 te R Galel e et factose fracton
Ah%/?rl Cg}’%tcﬁfllgbd%s tBéﬁ‘ﬂEXtﬂ@@lﬁVI@etd&)ﬂr‘)al@h@@bartn@@blté 8f B8k tisan 7 ped, ¥Uch@s less
di chi®r oBERA B 6&%}“]@’4@8@? [fsR N3 AY Mo T e PRy @ RiZE 1R {18 Tipe(IAGigee KprBem{NaYphen

ol tri phgﬁ}’ééctﬁéﬁhes 0y The ﬂﬂg@%é;l%@éifréénéﬂﬁﬁcdréé&ﬁ Hn%y‘é@ﬁﬁfr@@%gl doFxgPl e

78(1i1) I'S incorporate reference herein
2011/ 0672@2}?@# trre2toted |apd@sE2egomponent, such as 3 to 6% by welght fine lactose, for

o et BB S B o Bt "Exapl © 84 1 2005/ 104745 whi oh 15
i ncorporated by reference herein.
15 Magnesium stearate, if present in the composition, is generally used in an amount of
about 0.2 t0 2%, e.g. 0.6 to 2% or 0.5 10 1.75%, e.g. 0.6%, 0.75%, 1%, 1.25% or 1.5
%w/w, based on the total weight of the composition. The magnesium stearate will
typically have a particle size in the range 1 to 50um, and more particularly 1 - 20um,
e.g.1-10pm. Commercial sources of magnesium stearate include Peter Greven,

20 Covidien/Mallinckodt and FACI.

In a further embodiment there is provided a pharmaceutical combination product
comprising Compound (l) and Compound (ll) wherein Compound (1) is (4-
[hydroxy(diphenyl)methyl]-1-{2-[(phenylmethyl)oxy]ethyl}-1-

25  azoniabicyclo[2.2.2]octane bromide and is presented as a dry powder composition
containing magnesium stearate at an amount of 0.6%w/w based on the total weight of

the composition.

In yet a further embodiment, there is provided a pharmaceutical combination product
30 comprising Compound (I) and Compound (Il) wherein Compound (Il) is 4-{(1R)-2-[(6-
{2-[(2,6-dichlorobenzyl)oxy]ethoxy}hexyl)amino]-1-hydroxyethyl}-2-
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5Clinical studies _

4- [ hydroxy(di phenyl ) net hyl] - 1-{2-[ (phenyl net hyl ) oxy] et hyl } - 1-

azoni abi cwol20{12062212] oct ane br om de PCT/EP2010/068429

104- [ hydr oxy(di phenyl ) met hy1] - 1-{2- [ (phenyl et hypoxy] et hyl } - 1-

azoni abi cycl o[ 2. 2. 2] oct ane brom de has been found to be an effective

| ong-acting potent, pan-active anti-nuscarinic bronchodilator which
denonstrates slow reversibility at the human M3 receptor in vitro and | ong
dur at i on (kG ARy idherbl BipBRNagdlaledsd %rp?gséhtég%ts|aydr§/cbotv\;b%r| ungs in
pre-clinical rodels.” The I ong duration of ‘action 150f this conpound

i denti f i eempesitign pﬂntalrtlrng)rrmde$lgm sikerate dhidmiagtosinedf WIO%W/MthSﬁdI @nthien

ani mal s, arly phase studies in healthy volunteers and
COPD subjtoggc'lsyseggﬁt;%g% Jtnﬁ(gls"pgﬁ'enti al for use of this conpound as a once
dai ly bronchodilator for COPD. 20Several clinical pharnmacol ogy studies have
been conduct ed usi 4- . . .

[ hy dr%xyﬁ’tﬁraﬁﬁéﬁyqqﬂ& Wy]beforrgulfate&\glﬁ@, p%@qwxnﬂrb@qwuslvehlcles with the

azoni abi gygitioh &f g?é’ﬂtg%héﬁlﬁs toieKkarfigg ¢ ?eﬁ’t@t Buff&@ait@br WeldrtaRedlisio aifLiseD
patients to investigate the safety, Tolerability, pharnmacokinetics and
phar mac ogfinigetascibfadjustingaaeptueroantirexdanténchodi | atory effects and duration
of action of single inhaled doses 25 of this conpound as neasured by

pl et hysnography (5G, R ) and spironmetry (FEVi) were assessed in sone of

t he abov&ohutibes fartinlbleton By asleulsatidn ersaysﬂsmfmnhutdtémi/w:taldnyaqwloasarahicle

b dila d 24h d t f . act |
such @; yh e apdhen of Bogth ek B i ELa R, boliet Faise PRI NI ARtk net s cs
of 304- [Bg@lﬁt%ye\ﬂtumwawbbsrrertﬁay%aylbé%térn.@éeb%ﬂf.ﬁpétwwmbﬁh W anl-

azoni abi cycl o[ 2. 2. 2] octane brom de in subjects with ive once-daily
doses ( 82OSIAYE, OTRSRERLEd ZSThDY)-SEUlMBWAHAE 1000nTg), taken over a 14-day
treatment period, produced statistically significant inprovenents in

pul nonary function conpared to placebo. Al once-daily doses showed

numer i caﬂ'hg irg/(eaﬁolelalsiormomidesranheﬁhndtof pogdarirB\a phdraracebgca pemblirsion

E;Lﬁ”?pl qu Sfﬁ“ﬁﬁﬁ%wﬁb%}?% C?Fﬂ@l’%l%qgtt In 5addi tion, this study

[ (phenyl et hypoxy] et hyl }- 1-azoni abi cycl o[ 2. 2. 2] oct ane brom de has a
once-daily profile. A further stud%/ eval uated the efficacy and safetc?/
t hr ee do&BPrenarHie:] sepagHpharmaceutical composition for admlnlstratlon of the individua

compounds of the combination either sequentially or simultaneously, or
(b) preparing a combined pharmaceutical composition for administration of the

20  individual compounds together in the combination for simultaneous use, wherein the
pharmaceutical composition comprises the combination together with one or more

pharmaceutically acceptable carriers and/or excipients.

4-{(1R)-2-[(6-{2-[(2,6-dichlorobenzyl)oxy]ethoxy}hexyl)amino]-1-hydroxyethyl}-2-

25  (hydroxymethyl)phenol, and its salts, including 4-{(1R)-2-[(6-{2-[(2,6-
dichlorobenzyl)oxy]ethoxy}hexyl)amino]-1-hydroxyethyl}-2-(hydroxymethyl)phenol
triphenylacetate may be prepared as described in W003/024439 (Example 78(i)), which
is incorporated by reference herein.
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10and 500ntg) of

4- [ hydroxy(di phenyl ) met hy1] - 1-{2- [ (phenyl met hypoxy] et hyl } - 1-

azoni abi cwol20{1262212] oct ane br om de adm ni st ered once- daiPCY/EP2@oacsiey powder
i nhal er over a 28 day period in subjects with COPD. This study confirned
that 4- [hydroxy(di phenyl)nethyl]-1-{2-[(phenyl net hypoxy]ethyl}-1-

azoni abi cycl o[ 2. 2. 2] oct ane brom de appears to be safe and effi caci ous,

mai nt ai ni ng 15si gni fi cant bronchodil ati on over twenty four hours. Conpound

(1) (aS41[Hﬁdr@xyﬁ@ﬁﬂéhﬂ')rﬂ@ﬁ%lﬁ{ziﬁbﬁerﬂfmbﬁﬁl ki BIRNVI-a551 AbisySGt 21eeMRRUNd

(I'l') as the a-phenyl ci hnamate sal't and thé ‘tri'phény Iacetate sal t has been
20st udi ebirdnmdg ImdmmedfaSOExamialMpHaW@RﬂQ%@A@fSuwh@b is invorpaiateg & ngl e-
and repe?%f-reﬁgé eﬁ%iqdi es. In addition, these studies have eval uated

Compound Tl r ated with |l actose and either cell obi ose octaacetate or
magnesi um stearate. In asthmatic patients, a statistically and clinically

significant.inproyenent in trough (24-hour) FEV1 was observed for all doses
of ogﬁﬂ'—?ﬂ—ﬁfi{'&?t ed, conpared to 25pl acebo. Single doses of 25 i ig to

100 i_ig of Conpound (I1) triphenylacetate (containing |actose and
magnesi um st earate) denonstrated 24 hour duration of action as assessed by

a 200nL drlhydsaxydiphenyimethyil-hdd-d(phenydmethylaxyletbyl}-trose FEV1 versus
pl acebo. §9"'L“B'ﬁ%‘ﬁﬁpﬁé o%@%ﬁe Ph&ﬁ nt with 100ntg and 400ntg Conpound
ac

(rn) alp aphenylc ose alone) achieved a clinically
rel evant adjusted nean WD 2011/ 067212PCT/ EP2010/ 068429 difference from

01 “2E07_ariGoRgeneny aetel Bl et e Pardafhiera o (containing

l act ose aféjniﬁﬁg § Wﬁb%ﬁfeaérébmd@ﬁ@éﬂ@éér@f&ﬁdaé DROAH effeltidbilGHY-gétirRct i on as

assessed b ?reater increase in nean 23 to 24 hour post-dose
FEV1 ver B8 nb|p@@eaﬁl)/e anticpuenanata randredilagy W'@fbﬁﬁmﬁaﬁﬁr@tﬁfs@fmtorrpound (1)

brom de angd 58 e Q{Jhﬂantl\ﬂé g&gb;é@@gﬁ%?%gné‘ Qg&%cﬂf tu%h% %'/otvﬂmﬂ xteen

heal t hy Japane voI unt eers, clinical trial
to assesadmhastsea‘obdlgectlycbd) é’rea]lu'ngi;iwprqsdmdeemetThsloagoﬂupmmsbnam cs

of s e.lnhal ed do I rom de and.

Cri phony Poite: Srabad Bl L it Mo O RS S (Bt od o
animals, and subsequently in early phase studies in healthy volunteers and COPD
subjects supports the potential for use of this compound as a once daily
bronchodilator for COPD.

20  Several clinical pharmacology studies have been conducted using 4-
[hydroxy(diphenyl)methyl]-1-{2-[(phenylmethyl)oxy]ethyl}-1-
azoniabicyclo[2.2.2]octane bromide in both healthy volunteers and COPD patients to
investigate the safety, tolerability, pharmacokinetics and pharmacodynamics of this
compound. The bronchodilatory effects and duration of action of single inhaled doses

25  of this compound as measured by plethysmography (sGaw, Raw) and spirometry
(FEV1) were assessed in some of the above noted studies. These studies showed

clinically relevant bronchodilation and 24h duration of action for the compound.

In one such study, designed to evaluate the safety, efficacy and pharmacokinetics of
30  4-[hydroxy(diphenyl)methyl]-1-{2-[(phenylmethyl)oxy]ethyl}-1-
azoniabicyclo[2.2.2]octane bromide in subjects with COPD, five once-daily doses
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random sed, doubl e blind, placebo- controlled, four-way crossover study
wherei n subjects received a single dose of: 15 Conpound (I) brom de (500ntg
dose), Guopourd’iikl) triphenylacetate (50ntg dose), Cocpareaob8429r om de
(500ntg dose) and Conpound (11) triphenylacetate (50ncg dose) concurrently,
or placebo 20at each of the four treatnent periods. On enrolnent into the
study subjects were assigned to one of four treatnment sequences based on a
Wl lians design. This clinical study in healthy Japanese vol unteers,

eval uat egha Bacg! 125k c P2 sGMBICYOEMES )aneﬁ@@bﬁf’ctg&EtQQéWSv&% q?zll-d%WreQﬂﬁPHtU”d

(I'l') triphenylacetate (50ntg dose) 25adm ni stered as single inhaled doses
and coanem%tﬂryd%@rﬁjaﬂm@aﬁy Sigbifioantdepf@GIneYs dopenanady Tmetiound (11)

triph t | ' . Single |nhal ed
doses. antoT e TR Lo R Shet Ry cbBE HiRes AMeRLANES Eotn rbPeefieh L F oting
to behwelr:itrcbuftgrenflatl/?amanlth?tolple? |sdal dgtréfivim matlvg&s)_n:mrﬁsrrac%bdegg?ﬁEMn val ues

| r.for a reat rent, groups conpare cebo. e grou
Gosech w POESRBERIGY soToRidBChRtmEsRdetsndinctediddena (i) o o P
L1 T pheny | geeinet PRRBBUAS hz6aB0 L AEDI.7iobhed ek diendain @peb. oy  er ence
relative to placebo. "WD 2011/ 067212PCT/ EP2010/ 068429 Phar maceuti cal

For mul at Pesike. Pr epar ati on of blends 5 Conpound (1) bronide

A further study evaluated the efficacy and safety of three doses (125mcg, 250mcg

10  and 500mcg) of 4-[hydroxy(diphenyl)methyl]-1-{2-[(phenylmethyl)oxy]ethyl}-1-
azoniabicyclo[2.2.2]octane bromide administered once-daily via a dry powder inhaler
over a 28 day period in subjects with COPD. This study confirmed that 4-
[hydroxy(diphenyl)methyl]-1-{2-[(phenylmethyl)oxy]ethyl}-1-
azoniabicyclo[2.2.2]octane bromide appears to be safe and efficacious, maintaining

15  significant bronchodilation over twenty four hours.
Compound (ll) (as the a-phenylcinnamate salt or the triphenylacetate salt)

Compound (ll) as the a-phenylcinnamate salt and the triphenylacetate salt has been
20  studied in a number of clinical pharmacology studies, including single- and repeat-
dose studies. In addition, these studies have evaluated Compound (ll) formulated
with lactose and either cellobiose octaacetate or magnesium stearate.
In asthmatic patients, a statistically and clinically significant improvement in trough
(24-hour) FEV1 was observed for all doses of Compound (ll) tested, compared to
25 placebo. Single doses of 25 pg to 100 ug of Compound (Il) triphenylacetate
(containing lactose and magnesium stearate) demonstrated 24 hour duration of
action as assessed by a 200mL or greater increase in mean 23 to 24 hour post-dose

FEV1 versus placebo.

30 In COPD patients, treatment with 100mcg and 400mcg Compound (ll) alpha-

phenylcinnamate (with lactose alone) achieved a clinically relevant adjusted mean
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Phar maceuti cal grade a-lactose nonohydrate, sourced from DW Fronterra

Exci pients, conplying with the requirenents of Ph. Eur/ USNF may be used.
Bef or e uswo 20h@ezzikact ose nonohydrate may be sieved thr @OFIEP1006843E SCreen
(for exanple 10 with a nmesh size 500 or 800m crons). The level of fines in
the a-1actose nonohydrate, which can be nmeasured by Synpatec, may be
4.5/ w | ess than 4.5 mcron. Conpound (1) bromde is mcroni sed before use
in an APTM m croni ser to give a mass nedi an dianeter of 1 to 5 mcrons,

such as diffeferrerdih %Pa%ebé% Wé?g’HF@&ﬁ‘rétanr%ugﬁrlf’E*\% Beﬁ'r&’@}z st Sfdcphie, sourced

from Peter G even, npl yi W th the requirenen of Ph. Eur/USNF may be

lélseddai ﬁlrmlﬂ de&jsa/wftZr’]é 1ag tm%@o prg aif é)@nnmmgdllbtrmhzeyleteiﬁta (ﬁ:omtaa(ljrmﬂﬁﬂanﬁese th2)0 |
en act ose nono eve and t conbi ne

il h g RRLAHNeba SEer SR EnclcaiBd 2n fip b AL FAIBR S AR Bh B8Fedaid T

PMA or THRYOBEIdr@fedteXRtreasedn rr@@aanQ/@ﬂhoJW-)doéé RE10Vérshieplackbapl i ng
bl ender (a 25Turbula m xer) to provide a magnesium stearate/lactose prem X,

hereihafter referred to as blend A Blend B 30Final blend B nmay be obt ai ned

as follo RaflHARH f blend A and compound (I) brom de may be
scr eened&{%@ gﬂgrrp gtr%s\?ng a COMLTm, and then blended with the WO

2011/ 067212PCT/ EP2010/ 068429 remai ning blend A using either a high shear
Chear ¢ uRBT RIS OO BEPREG and ComBSuatlifE duRbedietaist b ror mul a
for Conppead adiniSersd @esixtewd eeaBhyeishbdrede Yountésrs Ogge PP e 65 dsSpat df
' ngr ed| eQltcl|r(1g|cjzglnttrlalt t% al\gs(e:gg Pﬁesgaq‘et%@?erablhty, p%armac?gk?r?etlcs and
pharmacodynamics of single inhaled doses of Compound (l) bromide and Compound
(1) triphenylacetate as monotherapies and in combination. This study was a
randomised, double blind, placebo- controlled, four-way crossover study wherein
subjects received a single dose of:
15 e Compound (I) bromide (500mcg dose),
e Compound (Il) triphenylacetate (50mcg dose),
e Compound (I) bromide (500mcg dose) and Compound (ll) triphenylacetate
(50mcg dose) concurrently, or
e placebo
20  at each of the four treatment periods. On enrolment into the study subjects were

assigned to one of four treatment sequences based on a Williams design.

This clinical study in healthy Japanese volunteers, evaluated the effect of Compound
(I) bromide (500mcg dose) and Compound (Il) triphenylacetate (50mcg dose)

25  administered as single inhaled doses and concurrently (Compound (l) bromide
(500mcg dose) and Compound (Il) triphenylacetate (50mcg dose)) on lung function
parameters. Single inhaled doses and the combination administered using dry
powder inhalers were found to be well tolerated. In this study FEV, values were
recorded. FEV1 values were higher for all treatment groups compared with placebo.

30  The group dosed with Compound (l) bromide (500mcg dose) and Compound (lI)
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74.1 g Magnesium Stearate 75 g Lactose Monohydrate To 12.5 kg Not e:
74.1g of Conpound (I) Bromide is equivalent to 62.5g of the free cation.
The quantwoyoafosCaepound (1) Brom de added nay be adj ustet/Rreowsbtssect t he
assigned 10purity of the input drug substance. Representative Batch Fornul a
for Conpound (1) Brom de Powder Blend (125 m crogram per blister)

I ngredi ent Quantity M cronised Conpound (1) Brom de 148.3g Magnesi um
Stearate 75 g Lactose Monohydrate To 12.5 kg Note: 148.3g of Conpound (1)
Brom de_infoiRaidealasty 5bﬁmc§?oﬁﬂeféoﬁaﬁrefn&|§%heﬁmgﬁeﬂe 1338 ABidncy Ok RpEPouNd
(I') Brom ded may be adjusted to reflect e assSigned purity of

i nput dr lwa@lbbst ance. WO 2011/ 067212PCT/ EP2010/ 068429
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Bl endi ng Paraneters (using a TRV25, 12.5kg scale) Blend Tinme (m ns)

Approxi mate Speed (rpm) A 6 460 B 10 590 Blister Strip Preparation The

bl ended cwoposiasraa nay then be transferred into blistePCIEPREO/06849PDi Ca

nom nal mean quantity of blend per blister is 12.5-13.5ng) of the type
generally used for the supply of dry powder for inhalation and the blister
strips were sealed in the customary fashion. Conpound (Il) triphenvl acetate
Phar maceuti cal grade a-lactose nonohydrate, which can be sourced from DW
Front err phExabRLGit A FdraiinbiibRg W th the requirements of Ph. Eur/ USNF may be
used. 15 BeTore Uuse, € a-lactose nonohyd rate may be sieved through a
coarse screen (typical nesh size 500 mcrons). The level of fines in the

a- | act 0SB, gnxﬂroqtbqen&@i ch can be neasured by Synpatec, may be 4.5%W w
n—%'—mw. Co

| ess tha > npound (11) triphenylacetate is mcronised
before use in an APTM m croniser to 20 give a MVD (nmass nedi an di aneter) of
froml tq 5 mcr such as 2 to 5 mcrons, for exanple 1.8 m crons.

Phar mace u r sium stearate, which can be sourced from Peter

G even, conplying with the requirenments of Ph. Eur/ USNF may be used as

supplied 25w th a mass nedian particle size 8 to 12 mcrons. Blend A
Pharmaceutical grade a-lactose monohydrate, sourced from DMV Fronterra

Excipients, complying with the requirements of Ph.Eur/USNF may be used. Before
use, the a-lactose monohydrate may be sieved through a coarse screen (for example
10  with a mesh size 500 or 800microns). The level of fines in the a-lactose monohydrate,

which can be measured by Sympatec, may be 4.5%w/w less than 4.5 micron.

Compound (I) bromide is micronised before use in an APTM microniser to give a

mass median diameter of 1 to 5 microns, such as 2 to 5 microns.

15
Pharmaceutical grade magnesium stearate, sourced from Peter Greven, complying
with the requirements of Ph.Eur/USNF may be used as supplied with a mass median
particle size of 8 to 12 microns.

20 Blend A

Lactose monohydrate may be passed through a sieve and then combined with
magnesium stearate and blended using either a high shear mixer (a QMM, PMA or
TRV series mixer, such as TRV25 or TRVG65) or a low shear tumbling blender (a

25  Turbula mixer) to provide a magnesium stearate/lactose premix, hereinafter referred
to as blend A.

Blend B

30 Final blend B may be obtained as follows. An quantity of blend A and compound (l)

bromide may be screened, for example using a COMIL™ | and then blended with the
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WO 2011/ 067212PCT/ EP2010/ 068429 Lact ose nonohydrate may be passed through a
sieve and then conbined with nagnesium stearate (typically 130g) and

bl ended wsOnglgistiier a hi gh shear m xer (a QW PMA or PRV/EPRI10068409 Xer ,
such as TRV25 or TRV65) or a | ow shear tunbling blender (a Turbula m xer)
to provide a magnesi um stearate/l actose prem x, 5Shereinafter referred to as
blend A. Blend B Final blend B nay be obtained as follows. An appropriate
guantity of blend A and 10conpound (| I) triphenyl acetate (typically 5-165g)
may be S%rﬁﬁﬂﬁg bl&Rd ARISTHEPEihet S 1] h%h IxE(a G bN/WoMRv%%ﬂewth the

remai ning ble A using €lther hear m xer (a QWM or TRV series
m xer) omixerl Wf‘sﬂiﬁe'ﬁRVgﬁrﬁﬁlTR'\@ﬂ:)loé@d@W sheartunieling biexdar)(a Tﬂﬁl@ulamaer)
concentration of conpound (I11) triphenylacetate in the blends is typically
in the range 0.02 %ww - 0.8%w w free base equivalent. 15 Blister Strip
Pr epar at Repré’émtbliw&edclcﬁamula farrCompouadyf)BromiderRewvtér Bieard B2(5 ps

(typi cal nom nal ntity of blend B per blister is 12.5-13.5ny) or
the type Yeragram geag or the 20supply of dry powder for inhalation and
the blister strips are then sealed in the customary fashion. Exanple

Prepar ations 25Using the above-described procedure the foll ow ng exenpl ary
f or nul at Ingnedigdly be prepared: 30 Quantity

Micronised Compound (l) Bromide 74149

Magnesium Stearate 75 ¢

Lactose Monohydrate To 12.5 kg

Note: 74.1g of Compound (I) Bromide is equivalent to 62.5g of the free cation. The
quantity of Compound (l) Bromide added may be adjusted to reflect the assigned
10  purity of the input drug substance.

Representative Batch Formula for Compound (I) Bromide Powder Blend (125

microgram per blister)

Ingredient Quantity
Micronised Compound (I) Bromide 148.3¢g
Magnesium Stearate 75 ¢
Lactose Monohydrate To 12.5 kg
15
Note: 148.3g of Compound (I) Bromide is equivalent to 125g of the free cation. The
quantity of Compound (l) Bromide added may be adjusted to reflect the assigned
purity of the input drug substance.
20
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WO 2011/ 067212PCT/ EP2010/ 068429 Bl end No Mass of Magnesi um stearate Mass of
conpound (I11) triphenylacetate (m croni sed) Mass of |actose Quantity per
blister wW020y/@709 To 13kg 13ng 2 PCT/EP2010/068429

Blending Parameters (using a TRV25, 12.5kg scale)

Blend Time (mins) Approximate Speed (rpm)
A 6 460
B 10 590

Blister Strip Preparation

5
The blended composition may then be transferred into blister strips (typical nominal
mean quantity of blend per blister is 12.5-13.5mg) of the type generally used for the
supply of dry powder for inhalation and the blister strips were sealed in the customary
fashion.

10

Compound (Il) triphenylacetate

Pharmaceutical grade a-lactose monohydrate, which can be sourced from DMV

Fronterra Excipients, complying with the requirements of Ph.Eur/USNF may be used.
15 Before use, the a-lactose monohydrate may be sieved through a coarse screen

(typical mesh size 500 microns). The level of fines in the a-lactose monohydrate,

which can be measured by Sympatec, may be 4.5%w/w less than 4.5 micron.
Compound (ll) triphenylacetate is micronised before use in an APTM microniser to
20 give a MMD (mass median diameter) of from 1 to 5 microns, such as 2 to 5 microns,

for example 1.8 microns.

Pharmaceutical grade Magnesium stearate, which can be sourced from Peter
Greven, complying with the requirements of Ph.Eur/USNF may be used as supplied

25  with a mass median particle size 8 to 12 microns.

Blend A
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130g 10.3g To 13kg 13ng 3 130g 20.7g To 13kg 13ng 4 130g 41.3g To 13kg 13ny
5 130g 82.7g To 13kg 13ny
WO 2011/067212 PCT/EP2010/068429

Lactose monohydrate may be passed through a sieve and then combined with
magnesium stearate (typically 130g) and blended using either a high shear mixer (a
QMM, PMA or TRV series mixer, such as TRV25 or TRV65) or a low shear tumbling
blender (a Turbula mixer) to provide a magnesium stearate/lactose premix,

5 hereinafter referred to as blend A.

Blend B

Final blend B may be obtained as follows. An appropriate quantity of blend A and

10  compound (Il) triphenylacetate (typically 5-165g) may be screened, for example using
a COMIL™ | and then blended with the remaining blend A using either a high shear
mixer (a QMM, PMA or TRV series mixer) or a low shear tumbling blender (a Turbula
mixer). The final concentration of compound (ll) triphenylacetate in the blends is
typically in the range 0.02 % w/w — 0.8% w/w free base equivalent.

15

Blister Strip Preparation

The blended composition is transferred into blister strips (typical nominal mean

quantity of blend B per blister is 12.5-13.5mg) or the type generally used for the
20  supply of dry powder for inhalation and the blister strips are then sealed in the

customary fashion.

Example Preparations

25  Using the above-described procedure the following exemplary formulations may be

prepared:

30
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6 130g 165.4g To 13kg 13mg Note: The quantity of conpound (I1)

tri phenyl acetate used is based on a base to salt conversion factor of 1.59.
For exanpwe,20tilig7za2 Conpound (11) triphenyl acetate i s e@UNERR@068409 259 of
the free base. Exanple Bl ending Paranmeters (using a TRV25, 13kg scal e,
Compound (11) triphenyl acetate powder blend (25 mcrogramblister)) Blend
Time (mns) Approximate Speed (rpm A 9 550 B 8.5 550

10

15

Blend No Mass of Mass of compound Mass of Quantity per
Magnesium () triphenylacetate lactose blister
stearate (micronised)

1 130g 5.0g To 13kg 13mg
2 130g 10.3g To 13kg 13mg
3 130g 20.79 To 13kg 13mg
4 130g 41.39 To 13kg 13mg
5 130g 82.79 To 13kg 13mg
6 130g 165.4g To 13kg 13mg

Note: The quantity of compound (Il) triphenylacetate used is based on a base to salt
conversion factor of 1.59. For example, 41g of Compound (Il) triphenylacetate is

equivalent to 25g of the free base.

Example Blending Parameters (using a TRV25, 13kg scale, Compound (ll)

triphenylacetate powder blend (25 microgram blister))

Blend Time (mins) Approximate Speed (rpm)
A 9 550
B 8.5 550

Example Dry Powder Inhaler Devices

Compound (l) bromide and Compound (ll) triphenylacetate as an inhalation powder
may be administered in a DPI device containing two blister strips. One strip contains
a blend of micronised Compound (1) bromide (approximately 500 micrograms per

blister), magnesium stearate and lactose monohydrate. The second strip contains a

blend of micronised Compound (ll) triphenylacetate (approximately 25 micrograms
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Exanpl e Dry Powder | nhal er Devices Conpound (1) brom de and Conpound (11)
tri phenyl acetate as an inhal ati on powder nay be adm nistered in a DPI

devi ce combanmvmgiewo blister strips. One strip contai neCIER200oRI2DT

m croni sed Conpound (1) brom de (approxi mtely 500 m crograns per blister),
magnesi um st earate and | act ose nonohydrate. The second strip contains a

bl end of m cronised Conpound (I11) triphenyl acetate (approxi mtely 25

m crograns WO 2011/ 067212PCT/ EP2010/ 068429 per blister), magnesi um

st ear at epgngi §té}§trﬁ§§né%r}9@éjér§feeandﬂ%td§@m&%ﬁ%t\é’i Hihed®bl §&lice WiEN

act uat ed the contents of a single bl'ister sinultaneously from each of the
two bli sdelrveg,twhmacteatﬂd the eQreentetQﬁapsm@eéi)lIelteubllrrwlte@epua;lwﬁﬁomeecftefnt ai ni ng

3 oo R istts  eapn i LR STRRENR s FRIP UG fld aBbebe 2

Compound I phe ate | on po ered
in a drypposttlpr inhal er device containing two blister strips, V\/ner ein one
strip_contains a blend of m croni sed Conpound (I) brom de (approxi mately
125 o 62.5 m crogranms per blister), 10 nmagnesi um stearate (at an anount of

0. 69 W gf 5 F‘uhﬁetr‘éﬁﬁdodi’rﬁléﬁtebo‘(’r%cﬂfhﬁ BeroﬂNdesér% bo%uhé?ﬁPWpH’éh’?%&ﬁbté ate.

The second strip contains a blend m croni sed

t ri phenypa@atizhadaiieippewserragebg azimlﬁﬁstﬁre@rraarﬁnpmwmr I@h@ey deY‘rﬁ@nem um
st ear at e i F ACLASEI TR GRYI\Hefein T SRS WBAafle 4 BieABLrAa dnsequr t her

conprises

6a, 9a- di Cbumwndilh)-b[r@rﬂdeﬁaap;dxuaaﬁe@nm!) ox§2. 51ﬂ|ﬂzﬂagnardscp)eybllﬁar)net hyl - 3-
150x§>(i) androsta-1

1713- bat | th
(1 BeRiL e aseE fae anG i ot L Dt B r e POTeRT WeRdls EE e
blister. aﬂ'di'%c%éle ﬂ@MbI@ﬁirﬂ!e‘ h’h@%lebd@d stn‘Nﬂﬁd’r‘ntéﬁlﬁé HEBI@HH ot MRr&Rgdent s of a

single blister simultaneousl E/ rom each he two blister strips. Each
bl ister Semrsund (B) dirisrylace ate|(aﬁpmrea@w%mh¢rﬁgra7ns eer bjistesd filled

bl i ster Snf()al‘éfw §|Hﬂ| Etﬁ bHd Fadiid B%hﬁﬁ\?ﬁ}%ﬂ% Qﬁ?osr?"g@%&%“”é”wm de and

Compound acet ate as a adm ni st ered
in a drycpoprdsss 6@Iﬁ)aL@ﬂu@le\ri7®e[(24ﬁmreaylnaltg>nywoxﬂl1|1$3Herdr6>ty-1|@&memﬂr@ n one
strip contains a blend of mcroni sed Conp brom de (approximately

125 69X apfasiRyd dndieper! /Brqashethioic Q@@o?‘rﬁ‘éﬁf HBPGGW pster fhHicayPRR et at e

t t
omehyr DFS Bt e S AR BRi R gl Bshe @l Sorslibact ose
6a, 9a- di Mlmli&eamqma;tﬂanednwemnlb@ﬂybj aﬁﬂglamljsaemdwayedumy fremrgdohs 0X0-a

o o RS GR Searh Bt oS R bRk a bt e
| act ose BOHiPEY Bliste. peflitrigP!

20
In a further embodiment, Compound (1) bromide and Compound (1) triphenylacetate
as an inhalation powder may be administered in a dry powder inhaler device
containing two blister strips, wherein one strip contains a blend of micronised
Compound (l) bromide (approximately 125 or 62.5 micrograms per blister),

25  Compound (ll) triphenylacetate (approximately 25 micrograms per blister),
magnesium stearate and lactose monohydrate. The second strip contains a blend of
6a,9a-difluoro-17 a-[(2-furanylcarbonyl)oxy]-11p-hydroxy-16a-methyl-3-oxo-androsta-
1,4-diene-17p-carbothioic acid S-fluoromethyl ester (fluticasone furoate) at an amount
of approximately 100 micrograms per blister, and lactose monohydrate. The DPI

30 device will deliver, when actuated, the contents of a single blister simultaneously from
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30device will deliver, when actuated, the contents of a single blister

simul taneously from WO 2011/067212PCT/ EP2010/ 068429 each of the two
blister swoips/osEraCch blister strip is a double foil |amPoatEP2@oNtE2NI Ng 7,
14 or 30 filled blisters per strip. Al publications, including but not
limted to patents and patent applications, cited in this 5 specification
are herein incorporated by reference as if each individual publication were
specifically and individually indicated to be incorporated by reference
herein aéaéﬁ‘@ﬁﬁg t\fNH'tJnxte?%Er rstOf Eg% h BikePORNSs Q%sabfe%u%lfng d aforﬁélﬁmgOﬁeS the
invention inclu preter odi ment s’ 10t her eof I cat1ons “and
|nprovenéﬁtm36ﬁmeﬁ@h@nﬁBQWhﬁnms specifically disclosed herein are within
the scope of the following clainms. Wthout further elaboration, it is
believed that one skilled in the art can, using the preceding description,
utili Ize Ng@ubl‘@@né |ho|wgmgimn nioblimited tcubiatealts @Xhﬁatbnt dbhyicatiots cittthin this
Exanpl es herein are to be construed as nere illustrative a

| mi tati SPEDHCAIRE aé%bﬁ@'%f”OPFi%OrBWQg%ﬁef?rﬁO%%?? Hifach | V'dwébpurg@% were

enbodi W&bécuf?cfallﬁ/%d'|Hd’€|6h!al¢’5ﬁunbll%aYéH t%*be%c@?%‘rétébl refeP&edd Ner@ln &4 th‘éblr;ﬁge i's
clained are defined a ['ows. WO 2011/067212PC1/ EP2010/ 068429 CLAIMS 1. A

phar macefilly gt fasthabi natl on product conprising 5 a) a conpound of the
formula: Conpound (1)

The above description fully discloses the invention including preferred embodiments

10 thereof. Modifications and improvements of the embodiments specifically disclosed
herein are within the scope of the following claims. Without further elaboration, it is
believed that one skilled in the art can, using the preceding description, utilize the present
invention to its fullest extent. Therefore, the Examples herein are to be construed as
merely illustrative and not a limitation of the scope of the present invention in any way.

15 The embodiments of the invention in which an exclusive property or privilege is claimed
are defined as follows.
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wherein X is a pharmaceutically acceptable anion; and 10 b) a conpound of
the formul a: HocH2a OHCl or a pharmaceutically acceptable salt thereof

( ConpoundwQlI2bdtyo6722A product according to claim1l wherePaTfEreo1COs5a0UNd (1)
t he pharmaceutically acceptable anion is selected fromthe group consisting
of chloride, brom de, iodide, hydroxide, sulfate, nitrate, phosphate,
acetate, trifluoroacetate, fumarate, citrate, tartrate, oxal ate, succinate,
mandel at e, net hanesul fonate or p-tol uenesul fonate. WO

2011/ 06721 A&/ EP2010/ 068429 3. A product according to claim1l or claim?2
wherein Conpound (1) is 4-[hydroxy(di phenyl )nmethyl]-1

-{2-[ (phenyl net hypoxy] et hyl }-1 -azoni abicyclo[2 .2 .2]octane brom de. 54.
o proguct acoAHafat kBl cihoRbibTBrdd e SottBibiFgn Compound (1) i's
{2-[(2, 6-di chl orobenzypoxy] et hoxy} hexyl ) am no] - 1- hydr oxyet hy1} - 2-

5 a)acompound of the formula:

Compound ()

wherein
X is a pharmaceutically acceptable anion; and
10
b) a compound of the formula:
HOCH, Cl

HO CHCH,NH(CH,),O(CH,),0CH,

2)6

OH Cl

or a pharmaceutically acceptable salt thereof (Compound (ll)).

15
2. A product according to claim 1 wherein for Compound (1) the pharmaceutically
acceptable anion is selected from the group consisting of chloride, bromide, iodide,
hydroxide, sulfate, nitrate, phosphate, acetate, trifluoroacetate, fumarate, citrate, tartrate,
oxalate, succinate, mandelate, methanesulfonate or p-toluenesulfonate.

20
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(hydr oxynet hyl ) phenol a-phenyl ci nnamate. 5. A product according to any of
clainms Ito 3 wherein Conpound (Il) is 4-{(1 R)-

102- [ (6- {MO20R/B7dR2chl or obenzypoxy] et hoxy} hexyl ) am no] - PCyraeaxipetsdy| } - 2-
(hydr oxynet hyl ) phenol triphenylacetate. 6. A product according to any of
Claims 1 to 5 wherein Conmpound (1) and Conpound (I1) are presented in a
form adapted for separate admnistration. 15 7. A product according to any
of Clainms 1 to 5 wherein Conpound (1) and Conpound (I1) are presented in a

form adagt ed A%o&?cﬂ‘é%@ér‘dﬁg t%CET'&uFH %F@Fairﬁ@ wh@relrfACBan@Hﬁél (ggcording to any
of Clalms 1 to 5 wherein Conpound (1) ound are presented in

a for m addpydraxy(dirhenymetiylclut2- &ﬂmwlr@eﬂwt)bnﬂethyb 1- azwamngO[aé’c%]pdtang to
Claim8 %g\én Compound (1) and Conmpound (I1) are in admi xture wth each
ot her. 2 product according to any of Clains Ito 9 wherein at |east one
of Conpound (1) and Conpound (I1) is fornulated with a pharmaceutlcally
accept abl e, carr exci pi e

PoCeTh aPuh SRR oSt bR g LR AP E s Ear L s T B2 6 50
VO 2011/ O5FR EAGTLRRRL0 9GRS Rofy BIRUE! OGRRYENIAL 0 O ai m 11 wher ein

the formis suitable f ni strat’ion by inha ion'via a nedi canent
di spensethysepemeaiayiphemobamesayieminam@ts: powder inhaler, a

5. A product according to any of claims 1 to 3 wherein Compound (ll) is 4-{(1R)-
10 2-[(6-{2-[(2,6-dichlorobenzyl)oxylethoxy}hexyl)amino]-1-hydroxyethyl}-2-
(hydroxymethyl)phenol triphenylacetate.

0. A product according to any of Claims 1 to 5 wherein Compound (I) and Compound
(II) are presented in a form adapted for separate administration.

15
7. A product according to any of Claims 1 to 5 wherein Compound (I) and Compound

(II) are presented in a form adapted for sequential administration.

8. A product according to any of Claims 1 to 5 wherein Compound (I) and Compound

20  (ll) are presented in a form adapted for simultaneous administration.

9. A product according to Claim 8 wherein Compound (I) and Compound (Il) are in

admixture with each other.

25 10. A product according to any of Claims 1 to 9 wherein at least one of Compound (1)

and Compound (Il) is formulated with a pharmaceutically acceptable carrier or excipient.
11. A product according to any of Claims 1 to 9 in a form suitable for administration by

oral or nasal inhalation.
30
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uni t-dose dry powder inhaler, a pre-netered nulti-dose dry powder inhaler,
a nasal inhaler or a pressurized netered dose inhaler. 5 13. A product as
cl ai med iwoQbaiosr2i2 wherei n each of Conpound (1) and Comp®oara010i068§429 S
presented in the formof a dry powder conposition. 14. A product as
claimed in daim13 wherein Conpound (1) and Conpound (11) 10are presented
as separate conpositions. 15. A product as clainmed in Caim13 wherein
Conmpound (1) and Conpound (11) are presented as adm xed conpositions.

1516. A produch p’f‘éd&!t%'ce@r‘éj o%@lnw147vr€€reﬁa5hé\"ﬁ&ﬁﬂsﬂsﬁtabie%ﬁédrﬂﬂﬁstpjtuoﬁad;ﬂ

in
conposi tions of Conpound %]t npound (11) contains carrier.
product #atatian maja|rmeotm:amﬁmt1dlsmﬂﬂsgsselﬁeheehfrprb@trnseraymﬁm pbwdsr l@hal@@rﬁaound

(1) o2 CRFRBABS khl SRR B2t s moods B LTS 7. o

any of Clrhiahs ot 3 gresdifizebieneterecadlodeciabblepne of sai d corrp05| tions contains a
ternary agent. 20. A product as clainmed in any of Cains 13 to 18 wherein
bot h %onposi tions contain a ternary agent. 21. A product as cl ai ned i n

d ai m 19qgher gi Erdohu%t LR RAfiMeBIRNICIAiMn MBIRARrEM %Qéﬁe@fr@o?n oufd % an
2011/ 067212PCT/ P2010/ 068429 22. A product as clained in a| m V\,her ein

the ter n&oMReyedill] is esentedipbsifoms et aidsy rayAescampesiten-at e. 23. A
product as claimed in C aim 22, wherein nagnesium stearate is present in 5
an anount of about 0.6%V w in a conposition of Compound (I), and/or an
amount ofl4aboAtprbdOéidsiciamed do@aisi tl B avhevéinGBomp@ondd ((1)lgnd Compound (1)

10 are presented as separate compositions.

15. A product as claimed in Claim 13 wherein Compound (lI) and Compound (Il)

are presented as admixed compositions.

15 16. A product as claimed in Claim 14 or 15 wherein at least one of said

compositions of Compound (1) or Compound (ll) contains a carrier.

17. A product as claimed in Claim 14 or 15 wherein both compositions of
Compound (I) and Compound (ll) contain a carrier.

20
18. A product as claimed in Claim 16 or 17 wherein the carrier is lactose.

19. A product as claimed in any of Claims 13 to 18 wherein at least one of said
compositions contains a ternary agent.

25
20. A product as claimed in any of Claims 13 to 18 wherein both compositions

contain a ternary agent.

21. A product as claimed in Claim 19 wherein the ternary agent is magnesium

30 stearate.
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24. A product as clained in any one of Clains 13 to 23 wherein said
separate or adm xed conpositions are in unit dose form 10 25. A product
as cl ai realoi2n11@eai1in 24 wherein the unit dose formis i nPATERPG0I068429
cartridge or blister pack. 26. A product as clained in any of Cains 13 to
25 wherein the conposition is 15adm nistered via a dry powder inhaler. 27.
A product as clained in Caim26 wherein said inhaler permts separate
contai nment of the active ingredients. 20 28. A product as clained in any

one of Chai MAL oyl Me&hedCHRORE . £b) v&r%r&he%%‘tteidér@”ag’éﬁ%ulii bty about

Ito 1000 ntg/dose. 29.A product as clained in any one of d ains to 27
wher ei n Campositiang is)magngsiwyetearaie. an anount of 125nctg/dose. 25 30. A
product as claimed in any one of Clains 1 to 27 wherein Conpound (1) is
present in an anmount of 62.5ntg/ dose. 31. A product according to any
one of CRai msAlprodu@asnblameda irCOpeURRl Wherkin magbepiuassiebrate ispregemuivi of

Ito 100 ntg/dose. . WD 2 067212PCT/ EP2010/ 068429 . A product according
o ans ofG SETOLN & ABOU QBT MIRE GITPEHETbaHaomPONNR 4y elBhan ARICHRY Shount
of 25ntgLgester.0%w/w isa-c fq{swm?)z % mb@j}ﬁ] &n. cont ai ning a product as

o} i

defined in any of C ains

24. A product as claimed in any one of Claims 13 to 23 wherein said separate or
admixed compositions are in unit dose form.

10
25. A product as claimed in Claim 24 wherein the unit dose form is in a capsule,
cartridge or blister pack.

26. A product as claimed in any of Claims 13 to 25 wherein the composition is

15 administered via a dry powder inhaler.

27. A product as claimed in Claim 26 wherein said inhaler permits separate

containment of the active ingredients.

20 28. A product as claimed in any one of Claims 1 to 27 wherein Compound (l) is

present in an amount of about 1 to 1000 mcg/dose.

29. A product as claimed in any one of Claims 1 to 27 wherein Compound (1) is
present in an amount of 125mcg/dose.

25
30. A product as claimed in any one of Claims 1 to 27 wherein Compound (l) is

present in an amount of 62.5mcg/dose.

31. A product according to any one of Claims 1 to 30 wherein Compound () is
30 presentin an amount of 1 to 100 mcg/dose.
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34. A product according to Caim 11l wherein each of Conpound (1) and
Conmpound (Il) is presented in the formof a spray conposition for

i nhal ati om0 20B8%67A2pr oduct according to C ai m 34 wherei RCCEPR@OOGB4Y) and
Compound (I1) are 1l0Opresented as separate or adm xed conpositions. 36. A
product according to Claim34 or Claim35 wherein the spray conposition is
an aqueous solution or suspension. 1537. A product according to Caim 34 or
35 wherein the spray conposition is an aerosol conposition. 38. A product

accordingyt o Alh diﬁc'fécé&@ﬁfq ®ldHy G cE’fr@IBﬁﬁé @rt‘é 30 v@HéﬁQuhQ‘?@rﬁB@urhd) 1) is

hydr ogen- cont ai ni ng chl or of’l uor 6car bon. . A product accordi ng to daim
38 \/\herepfesﬁhtalnpﬂrb@@buamf 33ncy/uga: of | uoroal kane. 40. A product according
to Claim39 wherein the propellant is 1,1,1,2- tetrafl uoroethane,
1,1,1,2,3,3,3-heptaf |l uoro-n-propane or a m xture thereof. 41. A product
accor di n@3t o Anyy pbwGerintaleB4ohiairkfy bwrddeot asaefined imgnpotOlatras got32. 42. A
product according to any of Clains 34 to 41 further conprising a
surfate-active agent. WO 2011/067212PCT/ EP2010/ 068429 43. A product

accor di ng4t o Apfodict Gcabrdngliot@athd 11 WHEIh CeRIRIFIGINMSoMY ()8 €8mpound
corticosteroid selected fromthe group consisting of fluticasone

pr opi onaflb,is piasentesbindhe feronefed spriadesomositiendaginnalation.
6a, 9a-di fl uoro-17a-[ ( 2-furanyl carbonyl ) oxy] - 1113- hydr oxy- 16anet hyl - 3- oxo- an
drosta-1, 4-di ene-1713-carbothioic acid S-fluoronethyl ester (fluticasone

35. A product according to Claim 34 wherein Compound (l) and Compound (Il) are

10  presented as separate or admixed compositions.

36. A product according to Claim 34 or Claim 35 wherein the spray composition is an

aqueous solution or suspension.

15 37. A product according to Claim 34 or 35 wherein the spray composition is an

aerosol composition.

38. A product according to Claim 37 comprising as propellant a fluorocarbon or
hydrogen-containing chlorofluorocarbon.
20

39. A product according to Claim 38 wherein the propellant is a hydrofluoroalkane.

40. A product according to Claim 39 wherein the propellant is 1,1,1,2-

tetrafluoroethane, 1,1,1,2,3,3,3-heptafluoro-n-propane or a mixture thereof.

25
41. A product according to any of Claims 34 to 40 further comprising a co-solvent.
42. A product according to any of Claims 34 to 41 further comprising a surface-active
agent.

30
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S5furoate). 44. A product according to C aim43 wherein the inhal ed
corticosteroid is

6a, 9a- di fWoan/b7a2[ ( 2- f ur anyl car bonyl ) oxy] - 1113- hydr ox pCTa®R20mei0b68429 3- 0X0- a
ndrosta- 1, 4-di ene-1713-carbothioic acid S-fluoronethyl ester (fluticasone
furoate). 10 45. A product according to Caim44, wherein

6a, 9a-di fl uoro-17a-[ ( 2-

furanyl car bonyl ) oxy] - 1113- hydr oxy- 16a- met hyl - 3- oxo- androsta-1, 4-di

ene- 1713a8ar bRIPb QG a%Ebr‘E'Jir?tfo GEhiN 1 €S UL TurktertbohfiRRARLar harie) 1S

I
present in an anount of 100ntg/dose. 1546. A pressurised netered dose
i nhal er coicestaraid selepieddam the guwii sasgisting @h fiulidaschaiphepianate, mometas@e t o

45. 47, f th defined, f. O ai t 2 34 t
45 i n ¢ nerRRoP R P e dnhE g o BN B v EeR O SrgeidRe or
condi t i oRfethyr3-dH-8Rdré8RAMUMISHE-aY B @ArtthioReadid SIMIctodbtHyPBBRH (Fitichdornd
Compound (11) is indicated. 48. e use according to Caim47, for the

t r eat renfuredte).nf | ammat ory or respiratory tract diseases, by sinultaneous or
sequential adm nistration, in any order, of Conpound (1) and Conpound (I1).
25 49. The use according to Claim47 or 48, for the manufacture of a

medi canmead. f oA grbéudt measraeiy toatlah e WiHereipshe irtHadlstechtitosiomiy islbs ease
(COPD) and/or asthnma by simultaneous or sequential adm nistration of

Compounddifluproghéo-Garpermiraripenyl)oxyiel Honydrosy-4 eopastheRd @xoransisasia- 15 digne-
thod for,t : | ax i nfl i rat
(ract i J6adbRERREEE BolmblS LBl bt e B Y o heed Phereof a

prodygt as defined in to any of Clains 1 to 32 and 34 to 45. 551. A net hod

accordi ng to Claimb50 wherein the active i ngr edi ents of said product are
adni ni st éped Airrpduct segerding tQl ¢lping A4swhareinfeSgsdifluorost a-K2met hod accor di ng

of chronfdaaBka PR PH S Ve SRR ma by retEh Bloner T ol phBafiRThE. "
10r espi r atiarS:fobehiatieyl iegter (futiozeons Yurbate) asspreseptihrapramyustrgd MYoa1te/dose.

allergic rhinitis, small airways di sease, bronchiectasis and cystic
fibrosis.

15 46. A pressurised metered dose inhaler containing a product as defined in any of
Claims 1 to 11 and 34 to 45.

47.  Use of the product as defined in any of Claims 1 to 32 and 34 to 45 in the
manufacture of a medicament for the prophylaxis or treatment of conditions for which
20  administration of one or more of Compound (l) and Compound (ll) is indicated.

48. The use according to Claim 47, for the treatment of inflammatory or respiratory
tract diseases, by simultaneous or sequential administration, in any order, of Compound
(1) and Compound (Il).

25
49. The use according to Claim 47 or 48, for the manufacture of a medicament for the
treatment of chronic obstructive pulmonary disease (COPD) and/or asthma by

simultaneous or sequential administration of Compound (I) and Compound (ll).
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53. A nethod according to Claimb52 wherein the disease is chronic
obstructive lung disease (COPD). 15 54. A method according to Caim53 for
t he treatwenoiiafe7ohlr oni ¢ obstructive pul nonary di sease @CORPR(10/0y8429

si mul t aneous or sequential adm nistration of the active ingredients of a
product as defined in any of Clainms 1 to 32 and 34 to 45. 20 55. A nmet hod
according to any of Clains 50 to 54 wherein admnistration is via

i nhal ation by the nouth or nose. 56. A nethod according to d ai m 55

wher ei n ggm ”Asrﬁétﬁbﬂ@&thé de);?nyfl’ai@Qi G88R YNt OF ﬁﬂﬁﬁﬁ%toﬁﬁéﬁ%&@%t&

reservoir dry powd In a pre-netered nulti-dose dr
i nhal er, d@eamlcorrmamradm|n§t¢rrr@st9uar patieit incnegdthetensea |pm:hloéas deBnTed e

nmet hod a f 0 to 56 wherein the product is

o o< e g el Bl W30 o B4R, 0692 19pe EP2OL0! 060429 £6. A product as
defined in any of Clalms 1 to 32 and 34 to 45for use in the treatnment of

i nfl amma |rat0r tr C i.seases, ImJIt eoqus _or enti al
adni nf st Pt | o mefolagceriing o G Bn(ins 2shee BSFReI of frip Pragectare
product aé}ﬁ]ﬂTQbF&I élﬂ]eﬁ”sébﬁérﬁ?all{/%’rsHﬁ@tdn@th? treat ”E”t of chronic
obstructive pul monary di sease (COPD) and/or"asthma by sinultaneous or

successive adm nistration of Conpound (1) and Conpound (I1). 60.A dry

gg;"ﬁer I ghal ep rﬁé’tﬂB{j aﬁb&%lﬁ%ﬁ c§|8fm86'otr'59Qﬁhé’rfe%ﬁ@%‘?&a%@@é‘&&%@!e& o Ee&! N
e first conposi

4- [ hydr ogsouhi qumeisying m‘ebhv;oh]c dbs{trZJcM@hmrg)dlsmsleypbwm]wh)rbylbf}ntli asthma, chronic
azon bi c clo 1 ane

| t
ey AR BBl oy Boerty. Bulianaly. FBvsSng, alhibisPmaR: shal
first coBpRa|d Hi@Base, bronchiectasis and cystic fibrosis.

53. A method according to Claim 52 wherein the disease is chronic obstructive lung
disease (COPD).

15
54. A method according to Claim 53 for the treatment of chronic obstructive
pulmonary disease (COPD), by simultaneous or sequential administration of the active
ingredients of a product as defined in any of Claims 1 to 32 and 34 to 45.

20 55. A method according to any of Claims 50 to 54 wherein administration is via

inhalation by the mouth or nose.
56. A method according to Claim 55 wherein administration is via a medicament
dispenser selected from a reservoir dry powder inhaler, a pre-metered multi-dose dry

25 powder inhaler, a nasal inhaler or a pressurized metered dose inhaler.

57.  The method according to any of Claims 50 to 56 wherein the product is
administered once per day.
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and the second conposition conprises

20iv. 4-{(1R)-2-[(6-{2-[ (2, 6-di chl orobenzypoxy] et hoxy} hexyl ) am no] - 1- hydr oxy
et hyl } - 2-wOhydrszaiaet hyl ) phenol tri phenyl acetate, and vPCrare@smsssand vi .
magnesi um stearate at an anount of about 1.0%W w based on the total weight
of the second conposition. 25 61. A dry powder inhaler according to Claim
60, wherein each conposition is in unit dose form 62. A dry powder inhaler
according to Claim6l, wherein the unit dose formis a 30capsule, cartridge

or blisteg.  XOyldf :S’e%@fi‘r?e%@?ﬁ/aﬁ%@lfﬁéiﬂ@f‘?ogs@%ng\ﬂrw ABRIMARE ih BhRr8Atment

according to daimb6l or 62 wheréin 4- [hydr_ox?ll( [ .
phenyl ) net inflamiatery-dr(rpsriratdryrieach giserge s tiyysimultaneasi eiisegypenddl2. 2. 2] oct ane

brom de | . ' ao64. A d wd

Pr om0 SanBARARh, bAoA AR EPGEHGHaRE PO% A Ory. povder

[ hydroxy(di phenyl) met hy1] - 1- {2- [ ( phenyl nmet hypoxy] et hyl } - 1- azoni abi cycl o[ 2. 2
oy eage T TRPErLLBSERTS 4 Dol AR e e h S T B o 8>

4-{ (1R) - BuliM S L dist8td 2cOP) GRURI AREMY by Qiniliedleeuy loh 8 YéeskAd ddrmiftration

- hydr oxyet hyl } -2- (hydr oxynet hyl ) phenol tiiphenyl acetate is present in an
armount off @bmpuaéhlggnd&};énpouncml)-

60. A dry powder inhaler comprising two compositions presented separately, wherein
10  the first composition comprises

i.  4-[hydroxy(diphenyl)methyl]-1-{2-[(phenylmethyl)oxy]ethyl}-1-
azoniabicyclo[2.2.2]octane bromide, and
i. lactose, and
15 ii.  magnesium stearate at an amount of about 0.6%w/w based on the total weight of

the first composition;
and the second composition comprises

20 iv. 4{(1R)-2-[(6-{2-[(2,6-dichlorobenzyl)oxy]ethoxy}hexyl)amino]-1-hydroxyethyl}-2-
(hydroxymethyl)phenol triphenylacetate, and
v. lactose, and
vi.  magnesium stearate at an amount of about 1.0%w/w based on the total weight of
the second composition.
25
61. A dry powder inhaler according to Claim 60, wherein each composition is in unit
dose form.

62. A dry powder inhaler according to Claim 61, wherein the unit dose form is a
30 capsule, cartridge or blister.

41



66. A dry powder inhaler according to Caim60 wherein the second
conposition further conprises

6a, 9a- di fWoano/7a2[ ( 2- f ur anyl car bonyl ) oxy] - 1113- hydr ox pcTG@20met068429453- 0x0-
androsta-1, 4-di ene-178-carbothioic acid S-fluoronmethyl ester (fluticasone
furoate). 67. A dry powder inhaler according to Claim6l to 65 wherein the
second conposition further conprises

6a, 9a-di fl uoro-17a-[ (2-furanyl carbonyl ) oxy] - 1113- hydr oxy- 16a- net hyl 3- oxo- an

drosta- 1g4- di Ry E)B@d@@lrnﬁmsg'a{%b&rdﬁ{g' & Gtafnh B@ro‘?%?tvmléreﬁszi er (fluticasone

furoate). 20 68. I nhal“er according to Claim67 wherein
6a, 9a- di fhydm)«y(cmberM)rznethyl] -1-{2-[(phenylmethyl)oxy]ethyl}- 1 -azoniabicyclo[2.2.2]octane

furanyl c xo-androsta-1, 4-di
ene-17r 38{:2&%%5 léntl'%l]% @Agp %&@#@?hﬁérﬂéé/ﬁ %fl uti casone furoate) is
present in an anmount of about 100ntg/dose. 25 30
5 ©64. A dry powder inhaler according to Claim 61 or 62 wherein 4-
[hydroxy(diphenyl)methyl]-1-{2-[(phenylmethyl)oxy]ethyl}-1-azoniabicyclo[2.2.2]octane

bromide is present in an amount of about 62.5mcg/dose.

65. A dry powder inhaler according to any of Claims 61 to 64 wherein 4-{(1R)-2-[(6-{2-
10 [(2,6-dichlorobenzyl)oxylethoxy}hexyl)amino]-1-hydroxyethyl}-2-(hydroxymethyl)phenol

triphenylacetate is present in an amount of about 25mcg/dose.

66. A dry powder inhaler according to Claim 60 wherein the second composition
further comprises 6a,9a-difluoro-17a-[(2-furanylcarbonyl)oxy]-11p-hydroxy-16a-methyl-

15  3-oxo-androsta-1,4-diene-173-carbothioic acid S-fluoromethyl ester (fluticasone furoate).

67. A dry powder inhaler according to Claim 61 to 65 wherein the second composition
further comprises 6a,9a-difluoro-17a-[(2-furanylcarbonyl)oxy]-11p-hydroxy-16a-methyl-
3-oxo-androsta-1,4-diene-17-carbothioic acid S-fluoromethyl ester (fluticasone furoate).
20
68. A dry powder inhaler according to Claim 67 wherein 6a,9a-difluoro-17 a-[(2-
furanylcarbonyl)oxy]-11p-hydroxy-16a-methyl-3-oxo-androsta-1,4-diene-17p-carbothioic
acid S-fluoromethyl ester (fluticasone furoate) is present in an amount of about
100mcg/dose.
25
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