WO 2012/ 046050PCT/ GB2011/ 051898 1 NOVEL COMVBI NATIONS  The present
invention relates to a conbination of two or nore pharmaceutically active
subst ancesofor2/ade@0i N t he treatment of respiratory di seae®GRDOWsEs9anpl e
chronic obstructive 5 pul nonary di sease (COPD) or asthma). The essenti al
function of the lungs requires a fragile structure wth enornous exposure
to the environnent, including pollutants, mcrobes, allergens, and
carcinogens. Host factors, resulting frominteractions of |ifestyle choices
and genetic conposition, inflﬂﬁggﬁLQﬂgNﬁ9)@@§Rﬂ9§e to this exposure. Damage
or infection to the lungs can give rise to a W de range of diseases of the
respiratory system (or respiratory diseases). A nunber of these diseases
are of great public health iqgortance, Respiratory di seases |include Acute
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Anong5t heuhnstarg diseasn (COPDher agtlspay at ory di seases is asthnma. Asthma is
generally defined as an inflammatory disorder of the airways with clinical
synptons arising fromintermttent airflow obstruction. It is characterised
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i ncl udi ng cough; shortness ‘of breath, and excessive production of sputum
such WD 2012/ 046050PCT/ GB2011/ 051898 2 synptons arise from dysfunction of

a nunber of cellul ar conpar nts, | ncluding. neyutrophils,. nacrqphages, and
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inflanmmation of the bronchit that causes increased production of nucous and
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and/or the ends of the smallest bronchi. The lung loses its elasticity and
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del i ver edorltbeatiag thveurdedgialg infeengpatéehom nant synptomin patients with
enphésena is shortness of breath. Therapeutic agents used in the treatnent
of r épiratory di seases include corticosteroids. Corticosteroids (also
known as (s ACOlchRRLEERIDS 186e 0105 AR Ritd AQLISIALE cROhRMore with
anti-inflammat ory agents. ils heir exact mechanismof action is not
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sati sf aCtgggéé; at least in the western world, is tobacco smoke. COPD patients have a variety of

symptoms, including cough, shortness of breath, and excessive production of sputum; such



25particularly in COPD. Moreover, whilst the use of steroids may |lead to
therapeutic effects, it is desirable to be able to use steroids in |ow
doses to wDnoryeedsbhe occurrence and severity of undesi PabiGB20i1d=1898f ect s
that may be associated with regular adm nistration. Recent studies have

al so highlighted the problemof the acguisition of steroid resistance
anongst patients suffering fromrespiratory di seases. For exanple,
cigarette snokers with 30ast hma have been found to be insensitive to short
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t he treat Pl3rrg dupnic Sranclhitigipad 0BRYSSFS- br onchodi | at ors. Bronchodi | at or s
may be used to alleviate synptons of respiratory diseases by relaxing the
bronchi al snmooth nuscles, reducing airway obstruction, reducing |ung
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of respiratory diseases. Conbination products conprising a 132 adrenoceptor

agoni st aefpiratogypmfeations eaupwing andlugeyeg ¢fbe bronchie déliedt preaingtands a
conbinatg%gbﬁf budesoni de and fornoterol fumarate di hydrate (marketed by
Ast raZeneca uﬁ%er the trade mark Synbicort 0), which has proven to be

ef feqpive in controlling asthma and COPD, and inproving quality of life in
many patients. 15 In view of the conpl exi of respiratory diseases such as
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respiratory_di seases such as asthma ,and COPD, .in _particul ar for therapies
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[ (fluoronethyl)sul fanyl]carbonyl} -7-(6-fluoropyridin-3 -yl
- hydr oxy-ipflamimagry ageats. 30lsi therr leydct necBargsm 8badtiop, iy natoslganzthe ond gesulf 0, 12a-

t et rgdecahydrocyc nt al.5 napht.-ng[ 1. 2-f1indazol - 1-y1 nethoxyacetate (and
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and has gl ucocorticosteroid receptor agonist activity. In accordance with

t he presdpPONHVRAeES. Sertigesiceoidsmpy alsp qaise aediad pheddingiof Aronshigherithelial
lining, vascular permeability, and mucus secretion. Whilst corticosteroid treatment can
yield important benefits, the efficacy of these agents is often far from satisfactory,

25  particularly in COPD. Moreover, whilst the use of steroids may lead to therapeutic effects,
it is desirable to be able to use steroids in low doses to minimise the occurrence and
severity of undesirable side effects that may be associated with regular administration.
Recent studies have also highlighted the problem of the acquisition of steroid resistance
amongst patients suffering from respiratory diseases. For example, cigarette smokers with

30  asthma have been found to be insensitive to short term inhaled corticosteroid therapy, but
the disparity of the response between smokers and non-smokers appears to be reduced with

high dose inhaled corticosteroid (Tomlinson et a/., Thorax 2005; 60:282-287).



5conprising a first active ingredient which is

(1R 2R, 3aS, 3bS, 10aS, 10bR, 11S, 12aS) - 10b- Fluoro- 1- {

[ (f1uor orwoOhgi2yEedshanyl ] carbonyl} -7-(6-fluoropyridi n- BCT¥GB20111051898

- hydr oxy- 2, 10a, 12a-trimet hyl-1, 2, 3, 3a, 3b, 4,5, 7, 10, 10a, 10b, 11, 12, 12a-tetr ade
cahydrocycl opent a[ 5, 6] napht ho[ 1, 2-f]i nglazol -1-y1 net hoxyacetate or a

phar maceutical ly acceptable salt thereof; a second active ingredient
selected froma 132 10adrenoreceptor agonist, a dual 132 adrenoreceptor
agoni st/ r i i r.ef " MABA
compounc] e Bed o ARAR, Sk ML AN IR Bl b talely oo MU r opi
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selected froma 132 adrenoreceptor agonist, a dual 132 adrenoreceptor

agoni st/ MB recept or ant agoni st, muscari ni ¢ antagoni st .or a p38 ki nase
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provi ded a pharmaceutical product conprising a first active 1ngredient

whi ch i s dilfyRr2K(1Basedt By ¥oas/dtoRuids tiaR)e-ridl-SyRibuano®), kvhi¢h has proven
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30tetrad§ﬁﬁgﬁgrocyclopenta[5,6]naphtho[1,2-f]indazol-l-yl nmet hoxyacet ate or

a pharmaceutically acceptable salt thereof; a second active ingredient
selected froma 132 WO 2012/ 046050PCT/ GB2011/ 051898 5 adrenor ecept or

agoni,st, .a_dual . 132 adrenorgeceptor agoni st/ recept or goni st..or a
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al so provi ded a pharnmaceutical product 5conprising a first active
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met hoxyacetate or a pharmaceutically acceptable salt thereof; a second
acti ¢@ i mpdelyingrotedlabet ed from a 132 10adr enor eceptor agoni st or a dual
132 adrenoreceptor agoni st/M receptor antagonist; and optionally one or
nore pharnmaceutically acceptabl e excipients. Thus, in this enbodi nent the
first andhseesanat iacdntiod pravddadi Rt conaliigation @adick terngrisid® The invention al so
provi des a_ pharnmaceuti cal Eroduct conprising a preparation of a first
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The compound, (1R,2R,3aS,3bS,10aS,10bR,118S,12aS)-10b-Fluoro-1-
{[(fluoromethyl)sulfanyl]carbonyl } -7-(6-fluoropyridin-3-yl)-11-hydroxy-2,10a,12a-
30  trimethyl-,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-

tetradecahydrocyclopenta[ 5,6 Jnaphtho[ 1,2-f]indazol-1-yl methoxyacetate (and

pharmaceutically acceptable salts thereof), is disclosed in our co-pending International



20pharmaceutically acceptable salt thereof, and a preparation of a second
active ingredient selected froma 132 adrenoreceptor agonist, a dual 132
adr enor eceptor2/ageni st/ M8 recept or antagoni st, a nuscar POTGRENIAFSIBSt, a
p38 ki nase inhibitor, a neutrophil elastase inhibitor, a phosphodi esterase
PDE4 inhibitor, an I KK2 kinase inhibitgr or a non-steroidal glucocorticoid
receptor (GR receptor) agonist, wherein the preparations are for

25si mul t aneous, sequential or separate administration to a patient in need
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[ (fluoromet hyl)sul fanyl]carbonyl} -7-(6-fluoropyridin-3 -yl)-1 1
-hydroxy-2, 1 0Oa,1 2a- 30trinmethyl-1, 2,3, 3a, 3b,4,5,7,10,10a, 10b,1 1,12, 12a-
t et r adecaygp d4ck QREThabrasl kA L bhdvasiaa ggha&ny&uﬁsﬂﬁa%aepet ate or a
pharnaceutlcal y acceptable salt thereof, reparation of a second
active i ngmpdsiept ﬂm&ﬁqemmmﬁmwmdhmemm%m@s 162$.20&R 1 €8] 1 2aSHnhOR- 132
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a patient in need théreof 5 The invention also provides a phar maceuti cal
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(1R, 3aS, 3bS, 10aS, 10bR, 1 1S, 12aS) - 10b- Fl uoro- 1- {
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- hydroxy-2, 1 Oa,12atrinethyl-1, 2, 3,3a,3b,4
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[ (f1 uor orgtdawtclsepibi aiavlst,aatabpy hdrendieptdrlad Qﬁl@@MBlrééegto'i anpagonistld
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preparatiton o active'rngredi ent selected froma 132

adreaer eceptor agonist, a dual 132 adrenoreceptor agonist/M receptor

antagonlst a nuscarinjc antagoni st, a p38 kinase inhibitor, a neutrophi

el ast ase Ip ﬁq;ﬁ%qlatn@@ with theypresent invention there is also provided a pharmaceutical product
comprising a first active ingredient which is (1R,2R,3aS,3bS,10aS,10bR,11S,12aS)-10b-
Fluoro-1-{[(fluoromethyl)sulfanyl]carbonyl } - 7-(6-fluoropyridin-3-yl)-11-hydroxy-
2,10a,12a-trimethyl-1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-

30  tetradecahydrocyclopenta[5,6]naphtho[1,2-f]indazol-1-yl methoxyacetate or a

pharmaceutically acceptable salt thereof; a second active ingredient selected from a 32



phosphodi est erase PDE4 inhibitor, an | KK2 kinase inhibitor or a
non- st eroi dal gl ucocorticoid receptor (GR receptor) agonist, and

i nstruct iwo0faretshe si nul t aneous, sequential or separ aPeTaBWN/ESIgEt i on of
the preparations to a patient in need thereof. 5The present invention
further provides a kit conprising a prgparation of a first active

i ngredient which is (1R 2R 3aS, 3bS, 10aS, 10bR, 1 1S, 12aS) - 10b- Fl uoro-1- {

[ (fluoromet hyl)sul fanyl]carbonyl} -7-(6-fluoropyridin-3 -yl)- 11

- hydr oxy- 1 O0a.l12atri net 3.3a,3b,4.5 7,10 10a 10pb. 1 .
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preparation of a second active ingredient selected froma 132
adrenoreceptor agoni st, a dual 132 adrenoreceptor agoni st/ M receptor
ant agoni b N ' r 1hase, L.nhi
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20t et r adectediy chhydsoch dppenta p 5] Giphtiohit, hdfidda2e ] iyhohathokydoetale vt hoxyacet at e or
a pharmaceutical ly acceptable salt thereof, and a preparation of a second
active i m ﬁ%ﬂcwca&@@%@p@@%w& fé{e%ﬁs%lc@iﬂéﬁ%tﬂ‘é@d%ﬁeg@ ﬁf&%@tf?ora afifal 132

adrengre ' r ' [ 0l t.agoni st ,
A O R RS R
adm ni st roptibgilyafneton énopé pamatdudiaslly sccaptpblticgbibicnts. need t hereof. 25 The
present invention further provides a kit conprising a preparation of a
first active ingredient which is (1R 2R, 3aS, 3bS, 10aS, 10bR, 1

1S, 12aS) -/ 0b-Fkue Eﬁb%difﬂ;e% tfhfe ﬁﬁtaﬁggéé&ﬂh )agtli’xle];_iﬁgﬁéhﬂeﬁ%ra?é)ﬂydd}nixture.

-7-(6-fluoropyridin- roxy- 2,

Oa, 12atrinethyl-1, 2, 3, 3a, 3b, 4,5,7, 10, 10a, 10b, 1 1, 12, 12a-

30tet5ad§@%h dr acyc] opent a[ 5, 6] napht ho[ 1, 2- f indazol-l-gl nmet hoxyacet ate or
a phdPmaddaifeafipy alse PEPIdS e ledn{cer gt BEAUCEMPASEEEEFRATEN of  a second

active i ngheRiaRtiveRbRAIGH whiAM A1RLAR 3395689205 I 1 RSY)SlobAudodual 132
adr enor eceptor agoni st/ M receptor 8 antagonist, and instructions for the

si mul t andbdsiorageaiodysul fanyl wartwopl r &t e flaehobyiidin3ayl)-d h-hyfiraxye?, peeldar at i ons to

a patient_.in.n er.eof " siomul eous" is meant that the preparations
of the fﬁ?%?ﬂ%ﬁﬁgéégbﬂaaééfﬁ%%ﬁﬂﬁﬁH@3?e s 5are adninistered at the sane
time. By tethRide@RtiodY clopéntd[B@Maphthdf 1,2 MEndAEE6P Rk Bk MoSy Rketatd\@ £ | r st and

second active ingredients are adm nistered, in agg order, one immediately
af t e20t h@hamirseuticpe pcepprable saiviecredfeanibs picparatien eka sqopnd pativeangredient

adm ni stered ar apel but en_adm ni red in this man t hey are

General | yosn oot Lpertntlep i RaRoL AL Ao da R B DS B han ¢ o

hours apahtagohiBt, & niREMENE Sithdonidt ass3 S ALk e 3thibitdtih BSutPalltelande MAivHos a

conveniently less than 20 m nutes a arfkz for exanple less than 10 m nutes
H@E Ihe kinas

but not dhesnhedissicrsePE4finkdpitrpan ¢ inhibitor or a non-steroidal

glucocorticoid receptor (GR receptor) agonist, wherein the preparations are for

25  simultancous, sequential or separate administration to a patient in need thereof.

The invention also provides a pharmaceutical product comprising a preparation
of a first active ingredient which is (1R,2R,3aS,3bS,10aS,10bR,118S,12aS)-10b-Fluoro-1-
{[(fluoromethyl)sulfanyl]carbonyl } -7-(6-fluoropyridin-3-yl)-11-hydroxy-2,10a,12a-
30  trimethyl-1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-
tetradecahydrocyclopenta[ 5,6 Jnaphtho[1,2-f]indazol-1-yl methoxyacetate or a

pharmaceutically acceptable salt thereof, and a preparation of a second active ingredient



Exanpl es of possible salts of the first active ingredient,

(1R 2R, 3aS, 3bS, 10aS, 10bR, 11S, 12aS) - 10b- Fl uoro-1- { [(fl uoronet hyl)sul fanyl ]
car bonyl }we 208746@ef | uor opyri di n-3-y1)-11- hydr oxy- 2, 10apPC2aR2011ms189§| -

1, 2,3,3a,3b,4,5,7,10, 10a, 10b, 11, 12, 12a-t et r adecahydr ocycl opent a[ 5, 6] napht ho
[1,2- f] indazol-1-yl methoxyacetate, igclude, for exanple, an acid addition
salt such as a hydrochloride, sulfate, nethanesul fonate or

p-tol uenesul fonate salt, or a salt with a suitable base such as a hydroxide
O o ATty AR L B B o9 5l Berorasonis s

[ (f1 uor onmtayhids binfiaeatinli€ aditheonydt br a p38 kinase inhibitor, wherein the preparations are
-7-(6-fluoropyridin-3-yl)-11-hydroxy-2,10a, 12a-trinmethyl -1, 2, 3, 3a, 3b, 4,5, 7,
10, 10a, 1der simuligepsy se@ichtdley apipdtto eJ@ldyetioalca pitirap it mesf thezedf] i ndazol - 1-y
1 net hoxyacetate (and 25pharmaceutically acceptable salts thereof), may
exist in solvated, for exanple hydrated, as well as unsol vated fornms, and

t he pbsesdii invineoh bisa prrvidRpahaasacaliicad peldustalovigirBthgfaoirearationFor t he

avoi dance of_ doubt, unless herw se state any of the

) { he d, any reference t
second adf ATESERRYSUEEHIER PIARIHOLC AR ebS B0 IIRR] Kol J0d OBrF Pt vat | ve
t hat may ﬁ@%' i HRZU- Lentn_ 106 € tiQmer or
m xture t{ r é{(‘y l%gg%}ggzgﬁog?’@C’;a%ﬁgd():ﬂta%rgﬂggng) t%?gﬁcﬁoa/ﬁ’]g%éfrzg In the
cont ext ofimtthgl-pR2sEnib,4pLci( i0aatlbdn, 1 2urlaess ot herwi se stated, any
reference to a, 132- adrenqrece r.a i st jncludes an active salt, solvate
or deriv5??@8“@W§¥mﬁa9pﬁ@ﬁég&ﬁgthﬁhﬁgﬁgﬁﬁoggﬁlmﬁ BRYF %@ﬁﬁbr agoni st or
any epantih@iRicc@icalll ¥tapRibld@IeRdrediX Pl pRphtifPssi RlcBndadthe iRiredighd vat i ves
of a 132- 5adrenoreceptor agonist are (1) acid addition salts such as the

sal ts of shigdredtiehos peadreiateceniod rgdristim dua @, ddresatepdniorn agoast/M; redepsphor i ¢
aci d, net hanesul phonic acid, acetic acidhrfunarLc aciq, suc&inic aci d,
lactic adPREORPLQLAINUSEATIcARfaganist, Wherey t ¢ PFRPATAERYS ¥¢ TymptidiceHEcar boxyl i ¢

aci d, malsghienasll i sciste GdhiRARBRESH bhdk inRAGRREGDI € esters (e.g. Cl-C6
al kyl esters). The 132-adrenoreceptor agonists may al so be in the form of

sol vates, 10e.g. hydrates. Exanples of 132- adrenoreceptor agonists that

may used.in t.he pharmaceutical product according to the invention

"ot dher el BB RS G B A RS S Bt b i e or of

sal but amyif a (RstGctiASingrdpAKA)ch i§ OIRIDR 8a9B LS 2048, 106R .1 LSTR248)8 0B!FlhistoaI-at e

di hydrate), 20sal neterol ﬁgé%. as_ xi naf oate terbutal i ne, orciprenaline,
ny

bi t ol t er dl(flueragmetiadserkfanyl Bi Huflaerepyradin-328)l hdweersrol O e cal | y
identifi 51 f - 2% inet{Ayh-13,,3- di hydr o- 1H-i nden- 2-
yl ) ani no]eng-gﬁ?g?%k%%ﬁby%?jg@h%ﬁggg}guﬁho 4 n-2(1H) -one, and which is
commer ci atthadcaahgttoabtiepental5,6]naphtho[1,2-flindazol-1-yl methoxyacetate or a
20  pharmaceutically acceptable salt thereof, and a preparation of a second active ingredient
selected from a 3, adrenoreceptor agonist or a dual B, adrenoreceptor agonist/M; receptor

antagonist, wherein the preparations are for simultaneous, sequential or separate

administration to a patient in need thereof.

25  The present invention further provides a kit comprising a preparation
of a first active ingredient which is (1R,2R,3aS,3bS,10aS,10bR,118S,12aS)-10b-Fluoro-1-
{[(fluoromethyl)sulfanyl]carbonyl } -7-(6-fluoropyridin-3-yl)-11-hydroxy-2,10a,12a-
trimethyl-1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-
tetradecahydrocyclopenta[ 5,6 Jnaphtho[1,2-f]indazol-1-yl methoxyacetate or a

30 pharmaceutically acceptable salt thereof, and a preparation of a second active ingredient
selected from a 3, adrenoreceptor agonist, a dual B, adrenoreceptor agonist/M; receptor

antagonist, a muscarinic antagonist, a p38 kinase inhibitor, a neutrophil elastase inhibitor, a



I n one enbodi nent of the invention, the 132-adrenoreceptor agonist is a

| ong-acting 132- 30adrenoreceptor agonist (i.e. a 132-adrenoreceptor
agoni st wWvOohlomaubosnty that persists for nore than 24 hoRCI)GB2exkzFd9es of
whi ch include: WD 2012/ 046050PCT/ GB2011/051898 10 i ndacaterol sal netero
(e.g. as xinafoate), fornoterol (e.g. as fumarate or funmarate di hydrate),
banmbuterol (e.g. as hydrochloride), 5carnoterol (TA 2005, chemcally
identified as [RR(R*, R*)] - 8-hydroxy 5-[ 1- hydroxy-2-[[ 2-

4- met hoxy- - qU|.No|:
gnngﬁydfg%ﬂﬁgﬁﬁ%é%n% g@t?glﬁ ?% dﬁ%k@gﬁ%%$%%ﬁn%éé{$%@#h%§¥%ﬂge Regi stry
Nunber 13TigB8erliteid recegtodi( GBI roseptbr) E]gdﬂls‘B, anddhenictidies #br h23iBoldncous, a

benzothlazolone as disclosed in WD 2005/074924, or WO 2006/ 056741 (for
exanpl e, sg@xpn'[l% Y sgpa(rf(ttp ministration of the preparations to a patient in need thereof.

, 2S) - 2- Benzyl oxy- cycl opent yl am no) - 1- hydr oxyet hy1] - 4- hydr oxy- 3H
benzothiazol-z-one), an aryl aniline as disclosed in WO 2003/042164 or WO
2006/ 333942 pfdsont iexanioh dyrtidg provides a kit comprising a preparation

V1 oo iRy e sdgar P Iyl et R R b s b et 1 o
2006/ 0748{?(fﬁJBRfm&Pf§ﬂ§§B f@nylﬁa&fo %;r}27 (@106 &n B3N N1 drydroxy-2,10a,12a-

nmet hyl - propoxy% phenyl am ho

- et hyl amitioythy h@d?bky@ﬂﬁil(k H@@ﬂdﬂﬁJﬁﬂqU|nolln 2-one), a formanilide

Z)S( a(rj’r;JIS cl S %ecahyyi\f%cyaopen%l[% %%na’ph‘mo[ 12? Qﬁnc%?z’gpy vl rne{hoxyacePage ér0a6 6907 (for

N- (2464( Bhandeyeti QXY adocptudydatiithetb@rhmb) pRemyutibebhy becohdictRehige@ixy20
2- (3-f or mam do- 4- hydr oxyphenyl ) et hyl am ne), conpounds di scl osed in WO
2005/ 121 066/5cted dromex Bmtdrenorawnm rexyistsa fgal Fﬁ)z airehyr@rcmt?r ggonist/M; receptor

[ 6- (phenet hyl am no) hexyl.am no h LLn 2- ds

it ool oeadniHEofE BEhEFEEIE TR Bt had Rutt i 538 W5 e GRERSHAS

di chl or ophgmyn}&®t fepydtel bexaphhexydmiristefiorlohyie hepyeitibyd fo-a2pafiicnaxydret hyl )
phenol ), 25 conpounds di scl osed in WO 2004/ 037773 (for exanple,

4-[ (1R) - Hgeof- ( 3-
cyclqgentylsulfonylphenyl)butoxy]hexylanino]-l-hydroxyethyl]-z-
(hydroxynet hyl ) phenol ), a benzenesul fonam de derivative as disclosed in WO
2002/ 06642 pidseiit iexanitiph durther prox&des(alklt ({on[qﬁts(ng{a f2Praerthydr oxy- 244- hydr oxy- 3

e o B PRl POIeAs Q0o 583 385 A BFShh-A L | 2080 LTPr v

2002/ 076 [

(formnyl ai{‘lmg)&ﬁﬁ%%r 0X xSyl]g%}foﬂyl{}fF%%&%%yﬁﬁé?}yl%rlnlngd%og y2 }Ooaxy} -butyl)-
benzenes utifothatvil Aed) 3a,3b,4,617pldie, IBBKI1527FE- (chenical |y identified as

N L2 8 ydrtgt%(e%iecahglghgb@mlope aﬁS %ﬁ(r}lapﬁth%ﬁ 2-flindazol-1-yl methoxyacetate or a

pharmaceutically acceptable salt thereof, and a preparation of a second active ingredient
selected from a 3, adrenoreceptor agonist, a dual B, adrenoreceptor agonist/Ms receptor
antagonist or a muscarinic antagonist, and instructions for the simultancous, sequential or
separate administration of the preparations to a patient in need thereof.

25
The present invention further provides a kit comprising a preparation
of a first active ingredient which is (1R,2R,3aS,3bS,10aS,10bR,118S,12aS)-10b-Fluoro-1-
{[(fluoromethyl)sulfanyl]carbonyl } -7-(6-fluoropyridin-3-yl)-11-hydroxy-2,10a,12a-
trimethyl-1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-

30 tetradecahydrocyclopenta[5,6]naphtho[1,2-f]indazol-1-yl methoxyacetate or a
pharmaceutically acceptable salt thereof, and a preparation of a second active ingredient

selected from a 3, adrenoreceptor agonist or a dual B, adrenoreceptor agonist/Ms receptor



5[4-[[(2R) - 2- hydr oxy- 2- phenyl - et hyl ] am no] phenyl ] et hyl am no] et hyl ] phenyl ] fo
rmam de), GSK159802, GSK597901, GSK642444 (chemcally identified as

4-[ (1R) - 2Wp&e{224p(58, 6- PCT/GB2011/051898

di chl or ophenyl ) met hoxy] et hoxy] hexyl am no] - 1- hydr oxy- et hy1] - 2- (hydr oxymet hyl
) phenol ) or GSK678007, an indol e dergvative as disclosed in WO

2004/ 032921 (for exanple, N[ (2, 6-

10di met hoxyphenyl ) net hy1] - 5- [ 2- [[2 hydr oxy- 2- [ 4- hydr oxy- 3-

v o RO 5k ERY Attt

N- ( 1- adanenpryparai@ei3-th G pR)ier?in need thereof.

[[ (2R) - 2- hydr oxy- 2-[ 4- hydr oxy- 3- (hydr oxynet hyl ) phenyl ] et hyl ] am no] propyl ] ph
enyl] acetam de), 15 conpounds disclosed in WO 2008/ 017637 (for exanple
8-[(1R) - %ﬁul(a%e Al orapheny bl d@ (ﬂ%lo'f%hezﬁéf Idd REMd kvt Ingredients

- 2- et hyl utan2y am noj - 1- hy

hydr o&y- 4k ald,mlmtsmwcbxah@ mme—mme) By é‘sﬁrquomm]’é ischent teetheipnepA@t098f h23003

(for exag:g 21 é&él et hyl- d

oxo- 3, 1 ﬁf&ﬁa%oa §ingte hw% msseredyin vy giden opg gpeediatelyifera. 20
hydr oxy phgnythtiTetRaRes uhiomartded, effé@tniP %C&% sHrsiat @6 sdpRraV¥B, A0 6hdr 2788,
and WO 2008/ 095720 (for exanple, 5-(2 fy

(2,2-dif Iadmimstzméh@ﬁw élﬁh@tyh@e@(?g?ml ojdminisiededobessethiny 4 hogs hy@i’t,oxqu nolin
-52E g-lj__i)R? nféf[néenfe&l %1 anllft%vﬁoh%%?s%plaa more convemenqglglgss(tfla?l{ 3(? mn{ﬂ:[)es dpart and

phenybet h@gymh@ﬁﬁéhﬂlﬁtday{mﬁm %mﬂ-teb}iﬁﬁr@%xbm%]e'@sshﬁﬂf D bhinkitbsCdit A6l drid- 2- one
), and conpounds disclosed in WD 2007/ 124898 (for exanpl e,

5-(2-[( GJl(rlglep(agelgafter the other.

di chl or obenzyl ) (et hyl ) am no] et hoxy) hexyl ) am no] - 1- hydr oxyet hyl ) - 8- hydr oxyq
ui nolin2(1H)-one). 12

N 2- (Di etExyh@tﬁsmpeisima];alN-o(fﬂie{iﬁratz(oﬁvbjacgrm@ntz 0xo- 2, 3-di hydro- 1, 3-

o RTINS R oS tac BB R LB o =
{[2-G44-h 6OPﬁYor ﬁ ﬁi gl Iﬂ%&%ﬁ?%r 5, l%a 12a tnm?thyl

5benzot hi a ole 3-chl orophenyl ) et hoxy] pr opanami
de as di 9, 3),§&ab,|4r5 'XMI) 200800612 ]_Za-tetradecahydrocyclopenta[S 6]naphtho[1,2-

7-[(1R) - Z; ZChIor hen )eth ]am n t hi et hyl }

anmi no) - 1%]1@(5161'28%@’11 H?%] ik fﬂ?d (% }ért%?f? {h?lh%%&ll‘g‘{lggﬁl % glél SButlined in
WO 2008/ | ZQlorlaQAsth@rﬁéﬁh’aﬂes[lﬂfomgBP%YGlaetfegulfonate salt, or a salt with a suitable
{3-[(2- rre hoxy- benzyl am no) - net h yl]1- phenyl}

- et hy| anibags) sueh lay b hydiexisle oz orcthicaxdsi salt- one as di scl osed in WD 2008/ 106016,

or

N-Q/cpohexyl 3-[2-(3-fluorophenyl) et hyl am no] - NA2- [ 2- (4- hydr oxy- 2- oxo3H1, 3
- benzot hitaedirst Achily Bighadicnm (MR IuS, 4, psnasRde SaSas)- s64-BReeh-1n WO

2008/ 075026, 15or a pharmaceutically acceptabl e salt of arr;?r/lone thereof In

anot her e{b&ﬁ@arqmﬁleyllwlfmé]qamﬁéﬁk}r% -flpprepyradingdyled driwdwptor 1 Meglddr st i s
f or not er t 1 r odi hydrate). 20l n anot her

enbodi m::(r?lli1 g@yﬂh 2%8%%/%%?%@ RL O?gg lakdﬁenor eceptor agonist is selected
from N tetradecahydrocyclopenta[5,6naphtho[1,2-f]lindazol-1-yl methoxyacetate (and

e SR Sl Byt
| ndacat engll} asQhs v REQ IR Sild tﬁé‘kie‘éerﬁ‘%&%ﬁh&%&oﬁ?a&se@%ﬂ@ﬁ‘c)h QeuddBhEer 251N

anot her enbodi ment of the’invention, the 132-adrenoreceptor agonist is
i ndacaterol, or a

For the avoidance of doubt, unless otherwise stated, any reference to any of the second
active ingredients includes any active salt, solvate or derivative that may be formed from

30  said active ingredient, or any enantiomer or mixture thereof.

A Br-adrenoreceptor agonist is any compound or substance capable of stimulating the



pharmaceutically acceptable salt thereof (for exanple indacaterol
2(Z)-but-2-ene dioate). In another enbodi nent of the invention, the
132- adr erwoeoepuersoagoni st is N42- (D et hyl am no) et hyl | PEH(GB2011/051898
{[ 2- (4- hydroxy- 2- oxo- 2, 3-di hydr o- 1, 3-benzot hi azol -7- 30

ypet hyl ] am nol et hyl ) - 342 (1- naphthyl)eghoxy]propananlde or a

phar maceutical ly acceptable salt thereof (for exanple

N[ 2- (Di et hyl am no) et hyl] - N- (2-{[ 2- (4- hydroxy-2- WO

22;3{ gf"g 6&'&%}5 q%gr%o% 101/‘[1}012 %158 g roln%h O(f Eltqr %éthe CPép 5 of ti]ié %re_sgnt specification,

napht hyl )glReshbRIigPamaMm 291? r@ﬁé%@@f%ﬂ%hrenbf&céﬁbr adatshacrrebadiaret of the

i nvention, the 132-adrenoréceptor agonist is sel ected from 5i ndacat er ol
2(2Z) - but -521{ esnbvath @alea vativeNh&-nidi lmﬁmymedrfmm)satd&l]adﬂ&n@zee{gt& agonisyaramyy - 2-
oxo- 2, 3-di hydro- 1,3 - b enzothlazol iy )ethyl] amno 1 ethyl)-3 - [241 -
napht hyl )GB%IH&@WQFH%FH geohrranl e R @@ssﬂplﬁ 59/ O%%Wéw@ﬁﬁ&m ment of the

i nvenki o

Long 2 (o bR e PRI RAAR Y sl STSCAE bl B piprigneid, 5
enzot hi ahgtrobrorhizettly bjlplanmicreid] peodphbiie 3cid, rh&thé.nesulphomc acid, acetic acid,

- napht hyl ) et hoxy] pr opanam de di hydrqbrom d

N[ 2- ( Di etfwﬁrawq%%, WEHP RO faftlc {“Elg QL7 BWHQ 2gidol By8ody Hydro- 1, 3- b
enzot hi a%gghtKaIXﬁécgfﬂaXﬂrﬂlc 274 "Raldic acid, and (2) pharmaceutically acceptable esters (c.g.

et hyl) | or ophenyl’) et hoxy] propangnlde 15 %ydr brom de,

7-[(1R) - 2C1(Q62a1k3(13>sf{ef52 -T2~ (Rl docropdre pipp egdiydty aai alsp ﬂm@mﬂie)fbhn of silvatts, _
anlnob-l-hy roxyet hyl] - 4- hydr oxy- 1, 3- benzot hi azol - 2( 3H) - one di hydr obrom de,
4- HydP oxy-&7 yarafey dr oxy- 2- (2- {3 [ (2- met hoxy- benzyl ani no) - net hyl | phenyl }

- et hyl am no) - et hyl ] - 3H benzot hi azol - 2- one di hydr obrom de, or

20N- Cycl ohexyl- 3-[2- (3-fl uorophenyl) et hyl am no] - NA2-[ 2- ( 4- hydr oxy- 2- oxo-
3H 1, 3- bdéixaoiphis@f @b—adrgnbyetpipl aganixy tbbwhy pe ospananhdehadnadutieal gpedace sal t .
In yet anot her enhodi ment of the invention, the 132-adrenoreceptor agoni st
is N[2- amrg iIRGPECR UGS ( 2-

{[2-(4- hygy %:8 0- 2, 3-di hydro-1, 3- benzot hi azol -7- 25

ypet hyl ] am oIethyI) 3-[2- (1- napht hypet hoxy] propanami de di hydrobromni de. An
al t erhat iisopratbrenwical nane for N 2- (D et hyl am no) et hy1] - N- ( 2-

{[2- (4-hydroxy:.2-0x02,3 -dihydro- 1,3 -b enzothiazol-7-yl)ethyl] amno 1

et hyl ) - 310D ?%E S napht hyl ) et hoxy] pr opanari de i s

N 2- (Di e%nyh@ﬂ]no)ethyl] N-(2- {[2-(4-hydroxy-2-oxo- 302,3 -dihydro- 1,3 -b
enzot hi azol - 7-yl )ethyl] anmino 1 ethyl)-3 -(2- naphthalene- 1 -

yl et hoxy spiboiaemedfd.ges sulpmed 12/ 046050PCT/ GB2011/ 051898 14 In one enbodi nent
of the |qven .0 the second ctiv ent is a 132 adrenoreceptor

t
agoni st , tgyaﬁﬁie gn?%%ﬁ 1?%66fg§gg noreceptor agoni st. The dual 132
adrerre@@mkﬁﬁoagqpa§imbﬁa@¢ceptor antagoni st is also known as a MABA

terbutaline,
orciprenaline,
bitolterol (e.g. as mesylate),
pirbuterol or
25  indacaterol (chemically identified as 5-{(1R)-2-[(5,6-diethyl-2,3-dihydro-1H-inden-2-
yl)amino]-1-hydroxyethyl}-8-hydroxyquinolin-2(1H)-one, and which is commercially

available).

In one embodiment of the invention, the B,-adrenoreceptor agonist is a long-acting [3,-
30  adrenoreceptor agonist (i.c. a 3,-adrenoreceptor agonist with activity that persists for more

than 24 hours), examples of which include:



5 conmpound. A MABA conpound is a conmpound having dual activity as both a
muscari ni ¢ antagoni st and as aP2- adrenorecept or agoni st, exanples of which
are di sclweedimcdsd 2004/ 089892, WD 2004/ 106333, US 2002C003B2067/051800

2005/ 111004, WD 2005/051946, US 2005/ 0256114, WD 2006/ 023457, WD

2006/ 023460, US 2006/ 0223858, US 2006/ 9223859, WO 2007/107828, WO

2008/ 000483, US 7317102 and 10 W2008/041095. Specific exanpl es of MABA
conpounds i ncl ude: bi phenyl - 2-yl carbam ¢ acid

1-12-(4-{ -25(3-fornyl am no- 4-
hydroxyp%%%?%fg%-hydroxyethyIan}2,5-dinethylphenylcarbannypethyl]piperidin-
4-y1 15estledeterol (e.g. as xinafoawg,ci ni ¢ acid salt of bi phenyl-2-ylcarbamc acid
1-[2-(2-chl oro-4-{[ (R).- 2- .

hydr oxy- 2O7ERtepH e s Surpxate o1 SumapaiedibYliRtabl i n- 5-y1 ) et hyl mi no] met hyl } - 5-
met hoxy phepsl &l Y pvakdMldeRieper i di n-4-y1 ester,
naphthalene-l,S-Z?gﬁﬁg§ﬁic acistaIt of bi phenyl -2-ylcarbam c acid

1- ( 9- p( Rcarmoterol (TA 2005, chemically identiﬁ.ed as [R-(R*,R*)]-S—hydroxy-S-[l-hydroxy-2-[[2-

T e Sy S Y in iyt P P2 it Rl oy Blocfigrag) meny! ! P
{5- RIR) - 2tdoliderdiiofl By ol ddRb3m{ sk s ars ey iamipaberlr3 780en Yormarysklosdd

hydr oxyphenyl } et hoky -phenillethyl} am no) - 1- hydr oxyet hy1] - 2-

hydr oxypheby$. JPatest NarfeZidddmani de (optionally as the succinate salt), and
257- [(1R),-2- [2- [2-1]uU0r0-5-

T6- (1 SusFapbizalblsd dICIn 0 20474524 o WO 2006/056741 (for example,

di azagpi r7of(R)-2i(UISIEDANBnIdYRE YR RMYihd £1-RydidRl aiby 1 J-HvesgxyH et hyl | - 4- hy
dr oxy- 3H1, 3- benzot hi azol - 2-one, or a pharmaceutically acceptable salt

t her eof . bepzashazadihengdnent of the invention, the dual 132 adrenoreceptor

agoni st/ r ko

202 2 AR s dRPALERWE 2008 G 4ph04 0 WO J006/133843 ffor prample, N-13-

di azaspi 4] 8-HjapHéaanhdyphduybamyid]phueniibthel] {R)-ariydedxyi2- Bty doyy-@ihyl | - 4- hy
dr oxy- 3H1, 3- benzot hi .azol or a pharmaceutically acceptable salt

- 2-o0ne

thereof.dﬂﬁ“&ﬁ@ﬁﬁ@ﬁ?nﬁgkéﬁ%ﬁgbﬁﬁwpebf the invention, the dual 132
adr engr ecephBhn AUNUGREL YBwWEe _/@748?’(?0@99%%1%, 5-§8R3:2[-62l@-[42-(2-11131“110-2-
[2-fluoro-5- [[8-(2-1sopropylthiazol e-4-carbonyl)-11-oxa- 3, 8-
di azaspi moftlylFiroprdeg-phedarninngphany] jpebplphiimhyhedhoxethyl }-ihgdoxy-1ét-hy 1] - 4- hy
droxy- 3HL, 3- henzot hi azol - 2-one, or a pharmaceutically acceptable salt
thereof.q?HP?Tg§Q§9{2-[2- _ _ _
iSf ! gor o- 5—%{1&&@@ SUURRKY (HWaT 2b@/Gt 1336 bay 10051d308%@-03 Wodiag asrogo [ 5. 5

undec an- 3-

yl ] met hyl(fqsleayplpeNHP[art{Riod-hydiay i cpbgngetiny tmino phenybheihy DHRD; 23hysspziot hi azol
-2-0 (an alts.thereof) is discl.osed,in W 2009/ 098448 and WD
2011?@12gdgf%gﬁﬁPgﬁfgﬁgﬁP%gd?ﬂgbﬁ@%a?ﬁgxtrifIuoroacetate or di canphor

sul f onat eofnbeaizstdctdsed iBMO $005L0AN6 8k foé exahpl¥ 8-BY @Bk -8l [(IRNEh{dbxy-2-

7-[(1R)-2-[2-[2-f|uqro-g%é[S;(Z-iso ropyl t hi azol e- 4-

car bony1)[0-{nheggthyBngoeh wnpﬂﬁﬂpé]-gﬂ]mmc%rﬁn@, -yl ] et hyl ] phenyl ]

t hyl ani - 1- , - trhi 2- is 7-
LI 2. Rolrogiaia uPhRy ooy fsredttke TIRGIA R 2R 2 0 1

met hyl et hiydhlerdpiZenyhimedolxy ethox) ek plamyid]- 1~ Ay dvecayrothyd}-2i(lazaepiniohd )bl uslglec - 9-

"' e oxyBposis sty LSO Saag RS ok Ghanini. a1 26

R) - 7- ( 2-{,2p At (R hi B7.0L 8 ds enyl) - 1- oxa- 4, 9-
gi;zaséifg§g£%#ﬂ%%gggﬁgg?g@Tﬁggﬁ%?§%ﬁgﬂgﬁﬁ3&%#?%%????h§dzoxye?hyl)-4-
hydr oxy bémzdspxjrodth@dadiengl).3H) - one. I n one enbodi nent of the invention

th tive.ingredient .is a.dual 13 t i st/ M8
roceptor e ek S s i LB P omn as Lawn
COWDOUnd%)(4tH@I(({jm-2bl%ld#§>€5d2j[Jﬂ-hSIﬂ‘t%x?ﬁ%?&%ﬁylm&@l)ﬁh%ﬁﬁ%ﬁyl?&ﬁﬁbﬂi ng to the
e:

i nvention inclu '
30  hexylJoxy }butyl)benzenesulfonamide),



acl i di ni um brom de, 25glycopyrrolate (such as RR-, RS-, SR, or

5, 5-gl ycopyrroni um brom de), oxitropiumbrom de, pirenzepine, telenzepine,
tiotropi wokmideesp 30darotropium ((1 R 3R, PCT/GB2011/051898

5S) - 3- (2- cyano- 2, 2-di phenyl et hyl ) - 8, 8-di nmet hy1- 8-

azoni abi cycl o[ 3, 2, 1] oct ane brom de),

3(R) - (2-hydroxy-2, 2-dithien-2-yl acet oxy) - 1- ( 3- phenoxypropyl)- 1-

azoni abi cycl o[ 2. 2. 2] oct ane brom de (see WD 01/04118),

3(R) - 1- p'& %rd3d1£35§e%i%%%oﬂo?@ds‘%%&f‘&é&re% RE9M-plbey sl [2.2

. 2] oct ane

(3R) - 3- [((ﬂ»sa)ny&nﬁm)mh@armxﬁp@nmmwdyo@etﬂyn}amlﬂo)hémmxsohfyly( 2- phenoxyet hyl
)- 51-azoni abi c ﬁ 2] act ane brom de (see WD 01/04118),
((R) - 3- ( PERHERH 08%‘1({9 ept anecar bonyl oxy)) - 1- (pyri di n- 2-yl car banoyl et hyI ) -

1- azoni g- C%h@ﬁgﬁ@ b%K%Sg’}@F(gﬁ&ﬁlﬁﬁ’y gienﬁﬁ&i s ¢ &thggroé‘(?st l@fl ﬁ)&g Qe% in

2009/ 138707 WO 2009/ 139708, and quat er na sa t
[ 24( Sp- Q[é—l[Eﬁﬁﬁ)&?-lhyﬂmyébéphqnlybn&yl-]Membﬂ/plm‘nyljmhylammo]ethyl]phenyl]forrnarmde)

DRy - o SO GSE s R R b B R RR2 B4Ry (3 phen

OXy- pr Opldlc)h‘l@fﬂﬁﬁﬁﬂ Medkllethoxylhexylamino]-1-hydroxy-ethyl]-2-(hydroxymethyl)phenol
[ 2((R) - Cycl ohexyl Iyﬁydroxg] phé{%’]y X}r,ret hy]) o};(az)gi Y] (ty 5 - di r}r,e)PhyI )

phenet hyl%ﬁﬁlﬁmﬁ)% ammoni um sal t,

2300 O e L RSO b ST AR ol o (2 - el oo
15Q/Gbohwbmb>yﬁjh@%ybrﬁ€tﬁ{ﬁbﬂs [IIE[t[IlhﬂzdroQ%aZ[qlhyardédyngt hyl ]1-[ 2- (3, 4-di chl or o- ben

zyl oxy) - ethyl]-dinethyl -ammoni um sal t

[2 (4- ChI(’@YQSQ@éﬂeﬁwl&ﬁl%ly]éfﬁhxﬂqm?Q]@(WlHJ&lmw’rqﬁ}Wé&l}ﬁi%henyI met hyl ) - oxaz

Fl uirgl phe%ﬁ f{oﬂﬁHlX@rﬁnggd%%?; (%9%2?%) % % %ant}’% %%)xy) -1-azon

i a- bicyg[(@RR z&yaiaxgvt}aﬁlehymexp3t(hﬁdromﬁétbyl)pmny]l]esthylﬂajmne}pmp:;ﬂphemh] ori de,
brom de, sul fate, 20net hanesul fonate, benzenesul fonate (besyl ate),
t ol uenes&P?B‘ﬁ & (tosyl ate), napthal ene- bissul fonate (napadi syl ate), hemi-

napt hg! enghiyssitl AL (MAB 2080003 @) Blampbagphigleruasguate, ci trate,

| actate, tartrate, nmesylate, maleate, fumar or succinate. In an
enbodi rrerwh ordzpienydl)r§e:1acti1y|i b,2aﬂnm‘1agzirﬂ| slt] -2hicthglbetnelty flaomo{-( RydBxftthpligny| -

25cycl ohept,anec | ox - ridin-2-yl carbanoyl net hyl) - 1-azoni a-
bi cycl of %e'ﬂmﬂ'o% iﬁ%éla?’%/a)zf %Pg"%ul arly the bromide salt) or tiotropium
(parti culeapdppuddsQhidcRiRbd M W@@@G&@Ozsob@ (RR ek N8F1c. oo MBIt j[4 4 ha-drifgRT Ni C

antagoni st is ((R)-3-(1-phenyl -
30cycl ohepoankbendonrn-dxy) ymetl(lﬁwtamzmalmp@]a} budroyyateylhdt ) - 1- azoni a-

bi cygho[ 2] oc al t articularly

((R %é %yﬁ OXk&(’/)lil né[@mle JasiulRam j3ny| oxy) ) - 1-

(pyridi n-cBm b@ﬁshﬁsmsbmm 260/ BT8R 2nldi WY1 00k 11987 2] @6t @nagpl, sARdge- WO

2012/ 046050PCT/ GB2011/ 051898 ‘ o
(2,2-difluoro-2-phenylethoxy)hexyl]amino } -1-hydroxyethyl)-8-hydroxyquinolin-2(1H)-
one),
compounds disclosed in WO 2008/046598 (for example, 5-[(1R)-2-[2-[4-(2,2-difluoro-2-

25  phenylethoxy)phenyl]ethylamino]-1-hydroxyethyl]-8-hydroxy-1H-quinolin-2-one), and

compounds disclosed in WO 2007/124898 (for example, 5-(2-[(6-(2-[(2,6-
dichlorobenzyl)(methyl)amino]ethoxy)hexyl)amino]-1-hydroxyethyl)-8-hydroxyquinolin-

2(1H)-one).

30 In another embodiment of the invention, the 3,-adrenoreceptor agonist is selected from:



17 I n anot her enbodi nent, the muscarinic antagonist is

3-(1- phenyl cycl ohept anecar bonyl oxy) - 1- (pyri di n-2-yl carb

anoyl net wb)e/&a@ni a- bi cyclo [2.2 .2] o ctane salt, parCraB2arlos1ds- (1

- phenyl - cycl ohept anecar bonyl oxy)-1 -(pyridi n-2-ylcarb anoyl nethyl)- 51
-azonia-bicyc lo [2.2 .2] o ctane brom4le. In another enbodi nent, the
muscarinic antagonist is tiotropium (particularly tiotropium bromde). 10An
alternative chem cal nanme for

((R)-3-(1-phenyl -cyed { g4 L 9l No-2.3-di 13-

2-yl car banoyl net hgﬁ\d @ﬂgglkﬁa?lgﬁgec&@%%x{? Ef%%@é%gégidgm 2,3-dihydro-1,3

(3R) - 142 beumwtiZiatddyr-yighthy| Prmino } ethyl)-3-[2-(1-naphthyl)ethoxy]propanamide as disclosed

yl am no) et h 1%— 3- b%é)]l - phenyl cycl oheptyl ) car bonyl ] oxy} - 1-azoni abi cycl o[ 2. 2. 2
] oct ane. 1 WOPPBYPildm i s chemical Iy identified as (1R 2R 4S,5S,7 S)-7 - {

[ hydr oxy(di t hi oph%tg(Di%ﬁﬁ!Mﬁgfeglgll]gN%@-{[2-(4-h%drox -2-0xo-2,3-dihydro-}fg-

-9, 9-di net hyl- 3-oxa-9-azoniatric 3 .3.1.02"4]nonane . I'n o

enbodb nemenzfthitid- 7-ylyeting i ammno }dtley | 584 218 chloropheny limghedimnpanasiide asuscari ni ¢

ant agoni st . . 20 I iphi bitors are known, for exanple, from WD

2009/ 0011%92!05%91@3@&&6@@&62% described in WO 2009/ 001132 is

N-cycl opropyl- 3-f lwgmﬁ-ﬂ-( {@[(By{{zlézl%ﬂc[répl{e%yl),ethyll]amino}prog%%thio]
oxy

[ 2- (et hyl ami no) et h phenyl ] cycl opr ogyl ] am noJ - 2- oxo- H) - pyr azi nyl ] - ben
zani de arsthyprearinele bbydroayétlylhd dodraxiyt b3-danzoshipted2608)-om5m ailinedbh e sal t  of

N-cycl opr. -3 1 0-4-nmethyl1l-543-[[1-[2-[ 2-
(et hyl an\jiaﬁgoggﬂ@ﬁz%henyl ] cycl opropyl ]
ani nab- 2- oxo- 1( 2H)4-Hydh@z'yny[1}hy*ded3@azf(31¢3J[(sz,mémbxﬁbaﬁﬂ@lmma)-mm?qchI oride,

hydr obrom de, trifluoroacetate, sul phate, phosphate, acetate umar at e,

mal eat e, Phamyl}-sthylanuge)-ethel|-35-bengothiazgl ?onapsdiselgead in AV, 2008 A 080 K, or
th | phonat e | i , ,
Boet naneoul phonat v CiERhUEAASt BUARAbHen DA RRRI N EPEZ LRSI

sacchar i 3&t-é3-mdrqhiaeel-T-ghohylamigl |ythol|popanamil@ed ditdoscdih D at e, aspart at e,
mal at e, L-bg/trate, D-tartrate, stearate, 2- furoate, 3-furoate,

napadi syIZQ Ozﬂgﬁht hal ene-1, 5-di sul fonate or napht hal ene-1-(sulfonic 18
aci dy55- syh i AdMLLuti &AL 3¥ALBIL GitRRARy Inlmdicdp! fonate or ethane-1-(sul fonic
aci d) - 2- sulfpf onat e 1 I Zet%e?oanat e (Z-E{/dr oxyet hyl sul fonat e),

2-mesi tyl enesul phonate, 2- napht hal enesul phonat e,

2, 5-di chl orobenzenesul phonat e, D-nmandel.ate, L-nmandel ate,. ci nnanmate,

benzoat e M pRt %{teénﬁ”é%‘? I%hog,t erfﬁY%WﬁPet,ﬂe ﬁé‘é&%ei}?r&‘f‘eé’t?r?gﬁ%’éf ?i?‘é‘ﬁ%%rﬁi G’rﬁ)nat e),
5 napsyl gt @, hamRaR Rk, ﬁwrgtg?at e), cansylate (canphor-10-sul phonate, for
exanpl e (1%- (+)-10- Canphorsultonic acid salt), formate, glutanmate,
glutarate, glycolate, hippurate (2- (benzoyl am no)acetate), orotate, xylate
(p- xylene-2-sul phanat e), moi c . o

(2, 2204 ﬁg}awﬁv}fe,n(fb@&r%aﬁﬁf Pretiqanbe Br-gdreppregsniepageaistls selserfion & or

f ur oat e. [hypichinfie)HRARNSLOQS. (Y aldhS- 240 SaN6R, 6. 100pkHsINpoLhat sal ts
may exi st[ it(n e\?)zf;r%lng)stoﬂ:vrsﬁtzoﬂet(ri gcshto ?ﬁ%xd%p%@f&%ufso%ngt g)?{}iom!?t ed to,
hem -, myhethyl]amthodethyl)eBA[L-¢1hetphtHyd) cthoxglpropanarenic @mpaksdsrodldr asuch f or ns.
Anot her known p38 Kinase inhibitor is N cyclopropyl-4-nethyl-3-{3-[(1-{242-
( met hyl a?ﬁﬁ%ﬁa@gﬁt&?ﬁ]’ﬁﬁ‘?ﬁﬁ’r@ %ﬁ(ﬂfﬁ‘&‘ B'E)i/ﬁhf’?)élgno] - 2- oxopyrazi n- 1(2H) - y1}
benzam de (as disclosed in WO 2009/001132) and pharmaceutically acceptabl e
salts thereof. 15 In one enbodi ment, the p38 Kinase inhibitor is selected

f r om28k- cyie hophoppibodihéni of thednvention, the Br-adrenoreceptor agonist is indacaterol, or a

21 pyr ASPTA NS b G SR S PR e
(et hyl am no) et hoxy] phenyl }

cycl opropyl ) am no] - 2- oxopyr azi n- 1(2H) -yl } benzam de, or a 20
phar mac eut aoethénengwdeptrdlolf ¢hesalbention, thny,-edenoiceeppafagbnisaidi-fier enbodi nent ,

th 38 K i nhi bj t ' I 1-3-f]. -4-met hyl-543-
| 2aba2- (RERRg RO (RN PRy oy RSt ley PoBNGR L 3 - pyr azi ny
|- bepzaridyiehifBignBEeUtifhllyY AeseptaRhantR! & 4 HakaetcudBally

acceptable salt thereof (for example N-[2-(Diethylamino)ethyl]-N-(2-{[2-(4-hydroxy-2-



I n anot her enbodi nent, the p38 Kinase inhibitor is

N-cycl opropyl-4-nmethyl-3- {3-[(1- {2- [2-(nethylam no)etho xy]phenyl }

cycl opr opybearyoaalse 2- oxopyrazi n- 1(2H) -y1l} benzam de, or paT{BRonasesysi cal |y
acceptable salt thereof. 19 A neutrophil elastase inhibitor is, for

exanpl e, 642-(4-Cyano-phenyl)-2H pyraze} -3-yl]-5-

nmet hy1- 3- oxo-4-(3-trifluoronethyl - phenyl)- 3, 4-di hydr o- pyrazi ne- 2- car boxylic
acid ethylam de (WD 2007/129963). 5l n one enbodi nent of the invention, the
second acfj ' dj L St (9. hnhi bi tor.
Phosphodi%%é@'g@gaébiﬁrh}eﬁ%(ﬁ%l%%%hﬁgﬁEr%l\%?eﬁlﬁ?ﬁ?ﬁghg? t and include, for
exanpl e, naphthylah@cyfprophmmide Bydrdbrotridd)uor o- 2, 4- di oxo-1 -(4' -(pip erazin-1
-yl met hyl ) - bi phenyl -3 -y1)-1,2- 10di hydropyrido [2,3 -d] pyrimdin-3

(4H) -yl ) cycl ohexyl )i m dazo [1, 2-a] pyridi ne-2- carboxam de (as disclosed in

WO 2008/ i cal 16T
exanpl e, qgéi 1@ “‘(eg?m?%&lg%%?gmv% gdrlé% t%?%géa%érqg% %ﬁ%%@ﬁﬁgﬁ&ﬁ e t sdgfr ?m and
6- I Fl Bﬁr ??d\d—bc(at(eiol s(Zlb-lgbt=24ir§e&fli6d2tuOﬂ;iNﬁZéEidihﬁ&ginbfezthyg]-Ag(}mgzg{ngl]g:tifbx%z-z-
-yl net - bl phenyl -3 - -1,2- di ropyri do - rimdin-

7 y Qeﬁé’i&’%lﬁ]m'3ﬂ’éﬁ%?t‘[“ﬂ,miﬂa]’lﬁ%hﬁiﬂ%églzithylkg'[g'éibgiam' de (as described

(4H) - yl) &yet

in Inter 1 i I PCT/ GB2008/ 000061), or a

phar maceglt(’:a]{j %tg?%hg)%@g?%@%hésgﬁb%gﬁ%df such as a
(1S)-(+)-10-canphorsulfonic acid salt. I n one enbodi ment of the

i nvention, the secon ctive ingredient is a phosphodi esterase 20 PDE4

i nhi bi t or YRRNORKD elvegwgg@nt HHhB YSRGS the @radé@pézﬁiﬂegt,or pgonit s seected from:

{[ 2- ¢&- Met hyl am nog_py.fry QA fa:4- 1Hi pde) er B eny.1]l~y ani 12

-3-( Bﬁenyl -pyridi 2\7?9?1%16{%%% 9%?%% Zgirgi@g?iagr gy(g?ggg%#p%%ﬁmc]@gio i1:1’|3$cl osed in

WO 01/ 583efzotMExd-3/-()OHE Bymie) dBtB/1 93926 B-naphEh WAt R63 1186 paraniie 2504/ 063186. | n

one enbodj.nent of .the invention, the second active ingredient is an |KK2

ki nase i HHPEFRBPMdS A non- st eroi dal gl ucocorticoid receptor (GR) agoni st
is, for exanple, ay ntheriRees-( ROABLPIEAHR 3 ludfydrxanpl e

2.2, 20111 £l ubror NT FAR Dy o AR N0 TR

f | uor ophéayothingd /ey YBhylldnuxg cthyl B3 2 hokippirdayy)gthayydpropanphiide et ani de,

N[ (g{gi 2@3}; é— b W0D. 2012/ 046050PCT/ GB2011/ 051898 20

[ 1- (42f 1 JOPSPIERVIYH ndazol - 5- yI ] oxy- 1- (4- net hyl sul f onyl phenyl ) pr opan- 2- y1] -
2- hydr oxyacet am de[(1R)-2-({2-[(3-{[2-(2-Chlorophenyl)ethyl]amino } propyl)thio]ethyl

N[ (1R*, 25*%) - 1- L)l-(ég- f)l ucgi op(he{nyl( i ndaz%l‘- E-)yl oxy- 1}12 61-)}r,r%t thy}p,niri di n- 3-
yl ) pr opar@HQH(%bl'l]' y&p@fﬂt]@ﬂhﬂé@gmx drbgrezothiazol-2(3H)-one dihydrobromide,

25)-N-R1R, 25) - 141 j - = 1- - -2-yl]-2-
élydz oXy- pr opa)nam' geﬁé}%rfogygr lﬁ?ﬁ%%%%%%%ﬂfép ;X%légf-?é%@zy[’%ﬁﬂgj-m@{h?ﬂ?” Vil

[ 1i E ?Lll-? f |2ghéﬁ%ﬂ][!}?ﬂi%rf)niﬁﬁd)aahylﬂBIrIjbe]Iﬁﬁm-iaﬁizoph%ne)dihyﬂtdb&limﬂeydyr] acet am de,

N- , -1-11-(4- :
f I uoPBphenyl ) i nda2bysloperdsdylP1CBuarerhcax)hERPINY NG b2ohi-A-) 1o gradgan- 2- yi
- i deqF 1€ et j Ly t t RE f I

enbod ot For K ReT e R R ROR AT AT ORISRl st 1 O7
non- st eroi dal 10gl ucocorticoid receptor agonist. In a preferred aspect of
the invention, the sgg@ind ac(t'hve ingredient js selected from

N- [ 2- (di &8 KeH 2Riheh FePagimenie elqvflzt?qm-t raSRSPOBRCSRIY sty dio- 1, 3-

benzot hi 5 2-0x0-23-di -1.3- iazol-7-

ethyl) -3 b AR Y O P R o s duibydro-d,3-benzothiazol7

15( 3Rp - 142)e(hdd [ainiror; oty |2} @t imphihyBetho PiByordn phileydih 2l ghirpeidedi n- 1-

yl propanoyl ] oxy}- 1-azoni abi cycl o[ 2. 2. 2] oct ane,

(3R) - 142- ox0-2- (pyridin-2-yl am no)et hyl1]-3-{[(1-

phenyl cy Glphgpiativk CRERRENV AN 6E N2a@nath ARG HEEB)F- N2 (2 -2-0xo0-

N-cycl opr opyl- 3-1f | uor o- 4- met hy1- %[ a(?é [?11- { 26-;[ 2&@ ( ]{QCMWTOXY o%0
2,3-dihydro-1,3-benzothiazol-7-yl)ethyl|amino } ethyl)-3-[2-(1-
naphthyl)ethoxy]propanamide is N-[2-(Diethylamino)ethyl]-N-(2-{[2-(4-hydroxy-2-oxo0-

30  2,3-dihydro-1,3-benzothiazol-7-yl)ethyl]amino } ethyl)-3-(2-naphthalene-1-

ylethoxy)propanamide.



20( met hyl am no) et hoxy] phenyl } cycl opropyl ) am no] - 2- oxopyr azi n- 1( 2H) - y1}
benzam de, N- cycl ohexyl - N- ( 2-

{[ 2- ( 5- hywloaRr12/@se@RrO- 3, 4- di hydr o- 2H 1, 4- benzoxazi n- 8- ylPretdBzbi/@amsoso 1
ethyl)-3- {2- [3-(1-methyl-1H pyrazol -4-yl)phenyl] ethoxy} propanam de,
N-cycl ohexyl - N342- (3-f1 uor ophenyl ) et hy{] - N- (2- { [ 2- (4- hydr oxy- 2- oxo0- 2, 3-

di hydro-1, 3-benzot hi azol -7-yl)ethyl] amno 1 ethyl)-13-al ani nam de, 25or a
pharmaceutical ly acceptable salt thereof. In another preferred aspect of

th { t i di tednf

N 2. (o a0 Ror ampBrBRRgHRe REbYh S0 Gl B g St ifpuresrers.
benzot hi %ﬁ@ﬂu‘sﬂfdf'e)(@ﬁlﬁhé'a]loﬁgrh&ﬁlgé(izeid?éﬂo}ecgptor agonlst

[ 2- (1- napht hy[ ) et hoxy] pr opanami

30(3R) - 142- (4 fl uor ophenyl )ethyl]-3-{[(2S)-2- phenyl 2- pi peridin-1-
1- azonlablc oct ane,

! cl.o[2,2.
y( % Oga? o%ﬁﬁi(gﬁ 2 WE:IPOS%B{OESH Q‘hﬁ%ﬁ%ﬁw )antilg?%§}r1§ g#q]kl?own as a MABA

yl car ha I
) Cyclgog?g%lg?ﬁlgw ff}&%z?%%ﬁéynng%oﬁi;% Ysga{ [ él?po%na ][h%h% RGalSRlibity as both a muscarinic

(nethylamnng¢mmhmwy$pﬁbﬂ@h%oymhaprmgmhi&nmmpksBfa&ﬁml@@&ﬁdpymanﬁﬁyl] benzam
i de 5N-c

(05 Oh o SR58%, Wid Fo0a/ 4063 US 200404667, Q2005 LI 09 WORA05 051046, 1

ethyl) - 3yd ZooJ 56 4, %tjmbmzéhﬁweé@bmézﬂéo @%@dols@bb@g%} propanani de,
N-cycl ohexyl - N342-(3-f | uor ophenyl Yet hy1] - N-( 2-{ [ 2- ( 4- hydr oxy- 2- oxo- 2, 3-

di hydr o- US 20060223251, W@z&ﬂOJMO?S%&atW}QIZ})O&/ﬁDW&%lU@tﬁy|7)0218}dal ani nam de

i nda r opropyl 4-met hyl -3-{3-[(1-{2-[ 2-
(netﬁg Q&h&%@g&%iéfphenyl} cycl opropyl ) am no] - 2- oxopyrazin- 1 (2H)-y1l}
benzam de, tiotropium 7- [(1R) 2- [2- [2-fluoro-5

-[[8-(2-isopropylthiazol e-4-carbonyl)- -oxa-3, 8 -
dlazasplﬁ@?@ﬁgF&ﬁﬁE@&ﬂfﬁuvl}ﬁemm9m¥bh@ﬁvkﬂethyIanlno] 1- hydr oxy- et hy1] - 4- hy
droxy-3H 151, 3-benzot hi az0ol -2- on F4PhaN R _ HLlcal cceptabl e salt
of any one thereo% 4w ff. %ﬁbmn“: égﬁ éE@@ qﬁ%¥ PHV%%tlon t he second

active i m@ﬂﬁﬁyﬁﬁﬁnyﬂ)i2$1§ﬂﬁﬁ§l&ﬂylbﬁpﬂﬁ dﬂn[:ﬂiy(pcﬂme;tlmtba&myl)b)m]pyﬂe]rrdm 424
{[ 2- g4 hydr oxy- 2- oxo- 2, 3-di hydro-1, 3- 20b enzot hi azol -7-yl)ethyl] am no }

et hyl'§- 3°estef.241 - napht hyl ) et hoxy] pr opanani de,
3-(1-phenyl - CyC'Ogﬁg%ﬁﬂﬁﬁﬂ%gﬁ%?BR%X&ﬂ%E§@M%&ﬂkﬂkﬁfYﬁf@i@ﬁﬁﬂ%hﬁﬁkﬁ&L)'1'

azoni a- bi cycl of 2. octane sa
N—cyclopm@pM&yS%ﬁﬂMnnmﬁﬂznmbhy&dﬁwﬂﬁqﬁ@@HﬁZgﬂkﬂnmnmohnmhw}6- _
(et Yl A SR LR oy o hRraRYA L PR Ga0] - 2- 0x0- 1(2H) - pyrazinyl ] - benzam

naphthalene-1,5-disulfonic acid salt of biphenyl-2-ylcarbamic acid 1-(9-[(R)-

20  2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydro-quinolin-5-yl)ethylamino]nonyl } piperidin-4-yl
ester,

N-{5-[(1R)-2-((2-[4-(2-{3-[(1R)-3-(diisopropylamino)-1- phenylpropyl)-4-
hydroxyphenyl} ethoxy)-phenyl]ethyl} amino)-1-hydroxyethyl]-2-
hydroxyphenyl } methanesulfonamide (optionally as the succinate salt), and

25 7-[(1R)-2-[2-[2-fluoro-5-[[8-(2-isopropylthiazole-4-carbonyl)-11-oxa-3,8-
diazaspiro[5.5]undecan-3-ylJmethyl]phenyl]ethylamino]-1-hydroxy-ethyl]-4-hydroxy-3H-

1,3-benzothiazol-2-one, or a pharmaceutically acceptable salt thereof.

In one embodiment of the invention, the dual 32 adrenoreceptor agonist/M3 receptor
30  antagonist is 7-[-2-[2-[2-fluoro-5-[[8-(2-isopropylthiazole-4-carbonyl)-11-o0xa-3,8-
diazaspiro[5.5]undecan-3-yllmethyl]phenyl]ethylamino]-1-hydroxy-ethyl]-4-hydroxy-3H-

1,3-benzothiazol-2-one, or a pharmaceutically acceptable salt thereof. In another



25i ndacaterol, N-cycl opropyl-4-nethyl-3-{3-[(1-{2-]2-

(et hyl am no) et hoxy] phenyl } cycl opropyl ) am no] - 2- oxopyrazin- 1 (2H)-yl}
benzam deyototmeEoum 7- [242- [2-fluoro-5 -[ [8 -(2-i POpGHRY111(IFI%S0

| e-4-carbonyl)- 11 -oxa-3 ,8 -

30di azaspi ro[ 5. 5] undecan- 3-yl | net hyl ] ppenyl ] et hyl ami no] - 1- hydr oxy- et hy1] - 4-
hydr oxy-3H 1, 3-benzot hi azol -2-one, or a pharnaceutically acceptable salt
thereof. 22 In another preferred aspect of the invention, the second

active ingredient | el ected, fro . o
12" o PG o} BeRuFERElsS G2 rongispngr seopieg™s sespmyapasoningis
F(Za n? gt hi azﬁ[;q%] R)F%-)[%-%E—ﬁh?ﬁo]ﬁ ®L (20 sdprEpyIHidzoR=4-carbonyl)-11-oxa-3,8-

- - Na e OX ropanam ae,
5((R) - 3. (1zpsnismyd. S bydeashcny dnebatibimylledylminalc bhydraxyretayl}-4-hydroxy-3H-

| car ba l.) - ni.a- i - :
(L oo o IS K 8 g0 eabhor 700202
(gethyLaﬁhmﬁ}eﬂhb&%kp@ep*ﬂhaw&#@mm@py&%&Fkgﬁfgzﬁ?xamgbFgﬁmﬂ&maanyI]-benzam
i de i ndacat ero 10N-cycl opropyl-4-net hyl -3-{3-[(21-{2-[2- .
(1ot hy| A G BRI SRR TR B B OpA B0 S pyb e hiseplapog 1)
benzam d i i : : 5 r Q: bs
(L5 (21 385 SR TRRATS drdlped it bGP TG arp W0 A0 1299 Sukibie sl
di azaspi rnofledShe rifbeaoac8tayd drmip¢amythiop b fynajeddivpmantated palts- hydr oxy- et hy1] - 4- hy
droxy-3H 151, 3- benzot hi azol - 2-one, or a pharnmaceutically acceptable salt
thereof. In another preferred aspect of the invention, the second active
i ngr adi ety diersfivechadichl Qe b%iﬁglﬁgﬁgj-ﬁ%rﬂ@-E{Ef'(yiigo'p%ﬂy%hiazoleA- _
{[ 2- (4- hydr oxy- 2- oxo- 2, 3-di hydro-1, 3- 20benzot hi azol -7-yl'yethyl] am no 1
et hyl ) - 3cafteayl)-lhaphth¥disetporis puogeaaadidincthylJphenyljethylamino]-1-hydroxy-

3-(1-phenyl | ohe r bonyl oxy) - 1- { pyfi gL n-25 rba | et byl ) - 1-
azoni o bty BT DT e b Al OO Rt B B s (B

[ 2- f | uor endhylbthfB-1(RHiSLPHGR)hEHN ?\1? ol-exA4 9aliHaARYitd[5 5 hmaxa 93, 8-

di azaspi ro[ 5. 5] undecan- 3-yl ] net hyl ] phenyl ] et hyl am no] - 1- hydr oxy- et hy1] - 4- hy
dr oxy- 3HY s pbemyl sethyamigak ] -hydroxyethyl } -4-hy(%{roxy- 1,3-benzothiazol-2(3H)-one

15 or (R)-7-(2-(2-fluoro-5-((4-(2-isopropylthiazole-4-carbonyl)-1-oxa-4,9-

diazaspiro[5.5]undecan-9-yl)methyl)phenethylamino)-1-hydroxyethyl)-4-
hydroxybenzo[d]thiazol-2(3H)-one.

In one embodiment of the invention, the second active ingredient is a dual 3,

20  adrenoreceptor agonist/M; receptor antagonist.

Examples of muscarinic antagonists (also known as LAMA compounds) that may be used
in the pharmaceutical product according to the invention include:
aclidinium bromide,
25 glycopyrrolate (such as R,R-, R,S-, S,R-, or S,S-glycopyrronium bromide),
oxitropium bromide,
pirenzepine,
telenzepine,
tiotropium bromide,
30 darotropium ((1R, 3R, 5S)-3-(2-cyano-2,2-diphenylethyl)-8,8-dimethyl-8-

azoniabicyclo[3,2,1]octane bromide),



or a pharmaceutically acceptable salt thereof. 30ln another preferred
aspect of the invention, the second active ingredient is selected from
N[ 2- (di ewbybemsnespet hyl] - N-(2- {[ 2- (4- hydr oxy- 2- oxo- 2, BCuidBrdrian51898-
benzot hi azol - 7-yl )ethyl] amno 1 ethyl)-3-

[ 2- (1- napht hyl) et hoxy] propanami de, 234

((R)-3-(1-phenyl -cycl ohept anecar bonyl oxy) ) - 1- (pyri di n- 2-

yl car banmoyl et hyl ) - 1- azoni a- bi cycl o[ 2. 2. 2] octane salt, indacaterol,

tiotropium 5 -Or (1 1

18- (21 soproshi S 2 it M0 3 phenprypropyD-

di azaspi ragphatatyuie[e 2aljoSayd &mndwas]:@mmmelmj am no] - 1- hydr oxy- et hyl] - 4- hy
dr oxy- 3H1, 3- zﬁnzg}%hl azaql - 2-one, or a phar rrac utically acceptable salt

t hereof. 108 fsthyira &F@Hh%ﬁeﬁ%r YNy 1r4¥\9@wmcaﬁ10[?t élosB@end acti ve

19 ) B SRS gt MR AT S NSttt

et hyl p- 3-1- a[zzn(ahwgalthQ]a):emhbwr}lgc @@aM@OGéMIiI&)dacaterol 7- [2-]2-

[2-fluoro-5 - | t hi xa3 8-

15di azaspi r 6(’{)53['81 -ﬁg E&%ﬁq% WF?%W&HXP%E@ r]dl lli‘ﬁ“‘?ﬁ?]lmeﬂlyl) 1-

- 1- hydr OWOIQEJBYdyLIO{ZJrZ b?’d&'ié?ﬁé)éal@'é‘ g. br@nfRRAOLR 'd@%*be@npﬁ@ 2009/88707 and

phar maceut i cal acceptabl e salt thereof. In another preferred aspect of
ol

t he i nverWPe®0 87%@@<hd acti ve ingredient is selected from

20N—[2(d|ethlamno et hy 01,3- b

enzot hi azol & tﬁn) LY Fl]onéml %al\#s eh[ %ﬁs}ﬁ)( § éyc(iiohexyl l%y(ﬁ’oxy pl’lenyi:i

[2- (30 naQ)'ﬂﬁib)ﬂS)ﬁhféﬂiyY]Lcﬂlﬁ&ﬂﬁ}'mfélﬂﬁﬁ&loxyfﬂaﬁﬁ}%ﬁiomum salt, [2-((R)- Cy%iohk{(ﬂlR) 2- [2-

[2-fluoro-5- [[8-(2-isopropylthiazo carbonyl) 1- oxa-3 ,

di azaspi Myf®x5inkeedcaethgl-prazesOhyirmeprdindimetyingd-ahe I}%}’ PIOHWH@TBWH@Why 1] - 4- hy

dr oxy- 3H I abl e salt

0 P 0 PO Sl PG PR RSSHR o 01 ¢ Salt

of sol vatphsnetﬁmoxﬁxmm)lamﬂimdnmtse]s,. [23(R)- mlaml-ﬁmﬁwmdmﬂm 0&dlz-888
5-ylmethyl]-[3-(3,4-dichloro-phenoxy)-propyl] dimethyl-ammonium salt, [2-((R)-

15 Cyclohexyl-hydroxy-phenyl-methyl)-oxazol-5-ylmethyl]-[2-(3,4-dichloro-benzyloxy)-
ethyl]-dimethyl-ammonium salt or [2-(4-Chloro-benzyloxy)-ethyl]-[2-((R)-Cyclohexyl-
hydroxy-phenyl-methyl)-oxazol-5-ylmethyl]-dimethyl-ammonium salt, or (R)-1-[2-(4-
Fluoro-phenyl)-ethyl]-3-((S)-2-phenyl-2-piperidin-1-yl-propionyloxy)-1-azonia-
bicyclo[2.2.2]octane where the counter ion is, for example, chloride, bromide, sulfate,

20  methanesulfonate, benzenesulfonate (besylate), toluenesulfonate (tosylate), napthalene-

bissulfonate (napadisylate), hemi- napthalenebissulfonate (hemi-napadisylate), phosphate,

acetate, citrate, lactate, tartrate, mesylate, maleate, fumarate or succinate.

In an embodiment, the muscarinic antagonist is selected from ((R)-3-(1-phenyl-
25  cycloheptanecarbonyloxy))-1-(pyridin-2-ylcarbamoylmethyl)-1-azonia-
bicyclo[2.2.2]octane salt (particularly the bromide salt) or tiotropium (particularly

tiotropium bromide).

In another embodiment, the muscarinic antagonist is ((R)-3-(1-phenyl-

30  cycloheptanecarbonyloxy))-1-(pyridin-2-ylcarbamoylmethyl)-1-azonia-
bicyclo[2.2.2]octane salt, particularly ((R)-3-(1-phenyl-cycloheptanecarbonyloxy))-1-
(pyridin-2-ylcarbamoylmethyl)-1-azonia-bicyclo[2.2.2]octane bromide.



24 forms will usually include one or nore pharmaceutically acceptable
exci pi ents which may be sel ected, for exanple, from adjuvants, carriers,
bi nders, Wobwixmamiss, diluents, stabilising agents, buffeCrapagasisys
enul sifying agents, viscosity-regulating agents, surfactants,
preservatives, flavourings or colorantg; Exanples of such excipients are
described in the 5 Handbook of Pharnmaceutical Excipients (Fifth Edition,
2005, edited by Ray C. Rowe, Paul J. Sheskey and Sian C. Owen, published by
t he American Pharnaceutical Association and the Pharnaceutical Press). The
active ingredients of the present invention nmay al so be adm ni stered by
oral or paaestharahbodément, thehidvaindtisntagunlxt id FBphhyld nt ranuscul ar or
intraarticulgr) adm ni stration using convenﬁiong@ systeni.c osaqﬁ f orns,
g2 d :

such as t3pleBsancegrapdoares!-(nyridins2-yisikasay i mehylad czosia-lisyglold ot 45 tais or
suspensi : 18] 5 a0 S N0 )ns or
SUsponsi o P P P G T E T B b SRN C,
appr opr i dteonetthodlall.2anetancshremidey t he active ingredients is dependent on
a nunber of factors. 15It will be understood that the therapeutic dose of
each active ingredient adm nistered in accordance with the present

i nvent i onp Whéther\@BodARARNAE AthsHRc A8t id Gt iuR Gldri@ulaon & pRith

enpl oyed, the node by which the active ingredient is to be "adm nistered,
and the dsemdide)-on or disorder to be treated. 20In one enbodi ment of the
present invention, the first active ingredient is admnistered via

i nhal ati on. When adm nistered via inhalation the dose of the first active
i ngr edi entn MdrhatGerBEmichynddes fob ((R)S-(1as1gaylodycloneplalechribngloagyampykidg)- t o
5000 lag, 0.1 to 100014, 0.1 to 50014, 0.1 to 10014, 0.1 to 5014, 0.1 to
514, 5 t G-Boubamoylmicthylt begmia-bisyelgi 58 lngtans iy GRIJeZaxo2{RyBOEd; 5 to

1014, 10 : 2 kPt 4 hi to 50
o, 20 0 SRRy 3o GhetHE ihernd cpboRRi; iy infgh oo  § g
pg, 50 to 5000 i.tg, 50 to 1000 pg, 50 to 500 pg, 50 to 100 jig, 100 to
5000 jig,..100.to 1000 pg or 100 to 50014  The do i1l generally be

admi ni st SRy As Qhaycallyifdenidicd aa&w,géér?éérﬁ%ﬁris[gygﬁ&(d%hlopbﬁnc%- a day, and
oSt 450N\eni g ;1(1, NG QirAetHAY3-ox25-96NSEREB[PE] P jhlipkange of from 0.1

mi cr ogr aW?fagl e Soobtﬁ?igl, 01 to 1000%4,[0. 1t d"¥6834, 0.1 to 10014, 0.1
to 5014, 0.1 to 514, 5 to 500014, 5 to 100014, 5 to 50014, 5 to 10014, 5 to
5014, 5 to 1014, 10 to 500014, .10 to 100014, 10 t 0014, 10 to 100 jig, 10
Lo 50 pg o5 ?lab%%%ntp%ﬁgtg%w%ﬂ%% Sﬁ&?“%“f’%”@b%ﬁ?n?fsg% mHFAB 100 pg, 20 to
50 pg, 5QnALENix000 i.tg, 50 to 1000 pg, 50 to 500 pg, 50 to 10014, 100 to
5000 jig, 100 to 1000 pg or 100 to 50014. The dose will generally be

adm nistered from1 to 4 tines a day, conveniently once or twi ce a day, and
nost ,convepiently .once a day. | R apother.e i present i nvention
or ovPfies PP b R B, b A0RLRE] SO ToPRLTRl0h MO8 G b | Fet et ve
i ngr edi erbmpoursEdBotibachiwe 2009/00di 3k N-sydd@epyl-310otomdMQ0s I3-[puRh as

from1:100 to 100:1, for exanple from1l:50 to 50:1, for exanple 1:20 to
20: 1. | n [&f@ethyknipe)sthosyipbenyiisielopions!linmeladxat i(@H)-ppradybtbcaspide si ng a

(o5 o SO SRR BB 0y oo

[gfLuo;FnEthyl)sg!fagylic i;bonél} 10 imethyl -1,2,3,3a,3b,4,5,7
-/-(Q=-T1 UOrQ I d] N-.o- -11- r.oxy-2Z, i1la, - -1,Z2,9,904, 90,4, 0,/,
10,123,165$E%¥&?@kééJY%Y&%H@EQ%&EP@%V%PEﬂBﬁééﬁdi%i- 'h¥ho[1,2-f]indazo|-1-y
1 et hoxyacH nwet%xgﬂgg@ﬁgﬂbgﬁ?gg X%gfgg-?g’&n%gie(gg-?ﬁazfngﬂ[tf‘eﬁfzaimﬁle second

active ingredient sele r or agonist, a dual 132
adr enor edept@mpégohiydtocMeride dedtabromide agidhibstacetatenudjgtatd, phosphateaggehitst , a
p38 ki nase inhibitor, a neutrophil elastase inhihitor, a phosphodi esterase
PDEA | nhi BTEBIS MAlFaTs il 4G Gl PERVEF suCciile el aal gl ucocor i coi d

recept or gRdheSilphchac, n&h&ﬂﬁhbho@ﬂélﬁﬁﬂﬂﬁ&gb&ﬁ%ﬁ&ﬁﬁﬁ@h&@ﬁ'|y accept abl e
excipients, is formulated for inhaled adm nistration. 25 In another

pr ef 80r edthanpwdthennie, melesatpheinsfagieutscedhtcpelotiacticalongs: baschyyinatd pdigetcact i ve
I ngredi e%rm%é,%?yc'o?até, :Hiagtlgte? %‘i’a%t%%’, %s%%%t%f) r?laﬁ’agéil‘ E’-t;la‘r%%@, D]igl%}alﬂc,us?era%te]; 2-

furoate, 3-furoate, napadisylate (naphthalene-1,5-disulfonate or naphthalene-1-(sulfonic



{ [(fluoronethyl)sulfanyl]c arbonyl} -7-(6-fluoropyridin-3

-yl)-11- hydroxy-2, 10a, 12a-trinethyl-1, 2, 3, 3a, 3b, 4,5, 7, 10, 10a, 10b, 11, 12, 12a-
30t et r adewalyraaeosel opent af 5, 6] napht ho[ 1, 2-f] i ndazol - 1- pCTaR2hDX0FER98t at € or
a pharmaceutically acceptable salt thereof; a second active ingredient
selected froma 132 WD 2012/ 046050PCT,I§:432011/ 051898 26 adrenor ecept or
agoni st, a dual 132 adrenoreceptor agonist/M receptor antagonist, a
muscari ni ¢ antagoni st or a p38 kinase inhibitor; and optlonally one or nore
phar mace I - is..far 1t € ed
adn1n|st%g{ﬁgE%Mggﬁgﬁgﬁggh%#gégggggggﬁﬂ%%%% |ﬁg%%?5ﬁ%ghb n@ﬁ%utlcal
product GoHpidtSi ISgha)nﬁlel’(sIhydfdxwvtﬁylsﬁ@dn&tﬂé)el’l-&neﬂhjlleﬂieshﬁ)honate 2-

(1R 2R, 3aS, 3bS 10aS 10bR, 1 é S 10b- F uor o-1-

[ (1 uor om@phirlpasspiohagate.Zat- 5h en?en(eeup W%E&zmaariﬁatg L-ynppdelate,

- hydr oxy

A N e B S

met hoﬁyamepsyﬂzee a- n@hﬂmbshasldﬁmewb,l @alsy pteacamphabl Oesﬁlaﬁdnaiteh@rr emdmpla (5®¥eond

active i nt . sel cted fro 132 a renore , a dual 132
2 enor edeht G RgbAmuirNg oF ek a0 B BRRRIS hipr i Ro i or-
and opti Qﬂéﬁzbylaﬁﬁlfb)édetd{@r 8ro%@rx%@@(ﬁk§€l@ﬁé Y-sélﬁﬁ@r{httéa%ﬁm% @2 @L&H&c&oxy S

formul ated for inhaled adm ni stfation.” 15 I n anot hér preferred enbodi nment ,

t he phar rialc@lmarpbﬁwlfmtmc& 3 dbmb@@’il’«ﬁg) aalmﬂ'ra@torafurqatﬁeltuﬁgwlmu@ntstqddu foh is (1
R 2R 3 a 11

[(f1 uor Oﬁhe %hvwcf lCJ? ?% %oyn%\s(l:%rlr a t? may eznég ) \)aagm%g’p 10rne§r1e%7 %r ex%lilple but

- hydrnoxy ndt lithit€®to, hémat moAs, bxydlchl,, a21d3h£tahé3ﬂﬂwéntﬁ),n7an&&n§&@esm1bsu3;h forig, 12a-

t et radecahydr ocycl opent a[5 ,6]naphtho [1 ,2-f]indazol- 1 -yl met hoxyacet ate
or a 20pharnmaceuti cal | y accept abl e salt ther eof ; a second active ingredient

sel ect ed LI Andd7 pIKSARLGARAL ST, RASRIBlor0S 4%@'33{%@& 0r ecept or

agoni st/ recep and o one’ or rrraceutl cally

accept abI(meewtanpne)eﬂmxy]pheﬂyd}cmal@t@d:l)hnmm]rﬁqaicxpdraadm(aiEEtyi}aHeand%dsn still
anot her preferred enbodi nen the preparations of the first and second
active i ﬁwk&r%m‘é’q %QO%QW%%HNQ&Q%““%C@H%HV iagepiblssala thereofadnmi ni st rati on
are ggch fornul ated for inhaled adm nistration. 27 If a pMDl is used, the
first and/ or second active ingredient(s) nay be dispersed in a sui tabI e
propel | adt oo@bliﬂb@ﬁhieyt thegeiSHenassi inhibaor iadcliectti:(bﬁrahl Exgtlppenyl-3iluhreas- an

St tabl o B A T Ra i) Ao ek BBt DuBdkArbaritopta o™

hydr of | ugyRalkapEnkemtic 418 R-8fdis|Rbpalkmaay1-3 Blcbamt, or a mxture of any
such prog)gl I adr??]s Preferred & Mﬁ @gnts g?ye g?q&a gnd pP227, each of which
may be us(@dthala@neomhompbmr f)qpmpwmmm@t%empamtmé@%f}@ﬁ@h%ﬂlﬂemdﬁ/ or
surfa tan%araﬁla%/egtrca tgecre 2% 's%it t 0 ?ul iser is used, the first and/or
secon PVETRGFedi en tpf f f“{/ y be 10f or nul at ed as an agueous
suspensi on or, preferably, sol ut| on, vvr t h or without suitable pH and/or

tonicity adj ust ment. A dry powder |nhaI er may be used to adm nister the

active i Apreehernabodineniethe p3s Kivaserintwbitar snVvavelepeopghareeetmeshyl 3 [3-

accept abl I r as a
fi neloy dl[@- Eza[g %I?e\r}\lrlj’g?lﬂg{& )egﬁogm éyecdj p%é?hﬁnln?&]ﬁe %?@Qé‘%d%rlﬁﬁﬁhal er
be " passibe¢sZandde, Ime@hhlﬁmemﬁd,acmptabmc@lt\mereMere t he powder is di spersed

by sgne mechani sm ot her than the patient's inhalation, for instance, an
i nt eFA supply of

In another embodiment, the p38 Kinase inhibitor is N-cyclopropyl-4-methyl-3-{3-[(1-{2-
[2-(methylamino)ethoxy]phenyl} cyclopropyl)amino]-2-oxopyrazin-1(2H)-yl } benzamide,

or a pharmaceutically acceptable salt thereof.

30  In one embodiment of the invention, the second active ingredient is a p38 kinase inhibitor.



conpressed air. At present, three types of passive dry powder inhalers are
avai l abl e: single-dose, nultiple unit dose or nultidose (reservoir)

i nhal er s.wOnos/mgise- dose devi ces, 20i ndi vi dual doses ar eCpraBzpdadissssual |y
in capsules, and have to be |loaded into the inhaler (r)(r) before use,
exanpl es of which include Spinhal er (Aygntis), Rotahaler (G axoSmthKline),
AeroliserTM (Novartis), Inhalator(r) (Boehringer) and Eclipse (Aventis)
devices. Miltiple unit dose inhal ers contain a nunber of individually

packaged Iof tknRe £ ) A blListers,
Ecanl o5 “op irhf e AR i Rt PEb®) (P2 EERa BRI gDl L O s

(d axoSminidiligHieyo- 4J{@4tl®ﬁadremgth®prdﬂfyll)nge¥d)h3(drc) pandint@nchirbadydc afidoehr i nger )
devices. In nultidose devices, drug is stored in a bul k powder reservoir
fr om whi CHYIARI0G ( WERE0GEL26 3k met er ed, exanpl es of which include
(r)(r)(r) Turbuhal er (AstraZeneca), Easyhaler (Orion), Novolizer (ASTA
Medi ca), (r) dickhaler (lInnovata Bi onmed) and Pul vinal (Chiesi) devices.
WO 2032/ 04 605 0iRETdiEBR0d Tth Bi8fB 2 e Naomd dchee pigesikant 15 awaritopbih chastascher
provides,ﬂ3€r¥ powder inhaler, in particular a nultiple unit dose dry
powder in i cont ai ning a pharmaceutical product as hereinbefore
descri bed. 5 The pharmaceutical product of the present invention may be

used to treat diseases of the respiratory tract such as obstructive
di seases Phbsnhedicaterasa D Edrnohibdens gre lemmma, the mambhnn@ldb,rf@h@mnaﬂe Gl | ergic,

A e e e S N R T KM

and ab aldihyli@ssviebl2, 3-3’{§Jyrlﬂﬁdm03(hlﬁy ygaytﬁ@ﬁexmf)lnauaz@@yzray@erdm@egponsI veness;
chronic obstructlv%ﬁg ﬁvdlsease ; bronchitis, including
ﬁﬁHﬁ)ﬂeidén

i nf ect i o¥8rbanemislsdsn QRN PRE 3ér%wé1@1ﬁwceﬁtﬂ<@ﬁwp@@ta&£q @t cystic
fibrosis; &%ﬁf&r@?%@r Osﬁfsﬁr%) §9u ﬁh&ﬁﬂfor W5l 2488 %?gﬁ%ﬁﬁrldngeoﬁ?ﬁs' tivity

pneunoni tis; Tung inc g cryp ogeni c rosing a I'tis,

i di opat hlfh‘.uoran\e((slts Ul 6- ﬂnempmmm,o I (Mplpemzmo]rrplrmaﬂa}tl) b@han[;tu}-y@om astic

t herapy a 15chronic .infection, in |ng uberc Si s an spergillosis
and othefﬂ¥ F“@Eﬁ%@hbﬁﬁgdmégﬁHPV yéﬁ“ﬁ E 8 léhfatlon

vascybi ticGraRenida" Qm&&ﬁ&dqhme&%{léna%aﬁeﬁm rtanxﬁ%%@mmoo%mbow@mnar y
hypertensi on, antltu55|ve activity including treatnment of chronic c

associ at ed aphtimacadticalyat@piaberltskaedtsocly aco () i(iHphe-cafiphdreul &inavayd, and

i atrogeni ¢, cough; acute and chronic rhinitis including rhinitis
nedlcaneﬁW6sa and 20vasonotor rhinitis; perennial and seasonal allergic
rhinitis including rhinitis nervosa (hay fever); nasal polyposis; acute
viral infection including the coomon cold, and infection due to respiratory
syncyt i allneng @n@bOdlmfenUefrtgamV@mQ;h&m &e@pgld(acﬁw Ui gsgenS ARSphaspleb daekéarasgi r us.
Acco&@ q&%% H%HBresent i nvention further provides a pharnaceuti cal

pr oddct z%ﬁerelnbefore defined for use in therapy. In the context of the
present specification, the term"therapy" also includes "prophyl axis"
unless there are specific indications to the contrary. The terns

"t her apeut} BK3kimasq inbibipeist 10& srayplesholdr@- Méthd&wﬂ@méama@wrﬂbﬂblr y.

indole-5-carbonyl]-amino } -3-(phenyl-pyridin-2-yl-amino)-propionic acid or a compound
as disclosed in WO 01/58890, WO 03/010158, WO 03/010163, WO 04/063185 or WO
25  04/063186.

In one embodiment of the invention, the second active ingredient is an IKK2 kinase

inhibitor.

30 A non-steroidal glucocorticoid receptor (GR) agonist is, for example, a compound
disclosed in WO 2008/076048, for example 2,2,2-trifluoro-N-[(1R,2S)-1-[1-(4-
fluorophenyl)indazol-5-ylJoxy-1-(3-methoxyphenyl)propan-2-yl]acetamide, N-[(1R,2S)-1-



30 29 disease or condition in question. Persons at risk of devel oping a
particul ar di sease or condition generally include those having a famly

hi story oVothe/ds@sease or condition, or those who have pegrGB2daM51§98ed by
genetic testing or screening to be particularly susceptible to devel opi ng
the di sease or condition. 5 The preseng,invention further provides the use
of first and second active ingredients, wherein the first active ingredi ent
is (1R 2R 3aS, 3bS, 10aS, 10bR, 1 1S, 12aS) - 10b- Fl uoro-1- {

yar oxy 1o RS AR RSN e dn g M RIC Bhn e Y i b,
10t et r adecehyitieony[¢] Rhest)al-5i-61-flaplophalylirtabdl Holbaol-1-16 yietaypprgiadet at e or
Ly e eRLe o L 0 ST SESRS AESs g o o

receptor sa onj ¥ oali_pi g i : 3. ke &_t(hbk hgtotr, a
neutrophisﬁﬂ Igst E%D? ﬂﬁ%ﬁ?@??Qéﬁghog3%%@?%%?%?§§§§Egg%@?ﬁ%“g?fg§fpin | KK2
ki nasé i fhi(4bifluoropbenyd)imbuzek §-gtlokytdtphebopyumdemyil roctamrdec ApE(OR,28dHil <4~ i n

t he manufacture qf. i canent _or pharnaceuti cal uct fqr the treatnent
B Ol o LA MR Bl e A SR R A A A
di sease, @RapRIMacEMidalll hsecpRBRMESRGS bronchitis. The present invention

further provides the use of first and second active ingredients, 20wherein
the first active ingredient is (1R 2R 3 aS,3bS, 1 GaS,1 @R, 1 1 S,12aS)- 1

Ob- Fl uorqg-1 - 11 uor t hyl ) sul.f anyl ] car.bonyl }..- 7- (6-f| uor epyri di n-3
1)1 1 T Ry dine GO GRE N IgY MRS S gy Gnd YRR G
1,124@2a@gkbaﬁ@@@hy&kﬁﬁy@g@ﬂﬁnta[5,6]naphtho[1,2-f]|ndazol-l-yl

nmet hoxyacetate or a pharnaceutically acceptable salt thereof and the second
active ingredient is a 132 25adrenoreceptor agonist, a dual 132

adr enor eqeRLOloAGONSL/ Vi BESALAT 1AL AL inBrINSERLEALG BAhATON St or a

p38 ki nase acture o medi canment or pharnmaceuti cal

product for the tMNef-(dahylamizo)etsiN-a2-gf2H(4dhrrase?-oxo-2pkadihydto-BB- chr oni ¢

obstructive pul mpnary di sease, asthnm, rhinitis, enphysema or, bronchitis.

30 In ondcBIRAT n)zl.}/eﬂm rlﬁﬁ%%ﬂéb»ﬁ)-?%@ﬁpﬁthae Tlad?tgw)wga%@dﬁf_ first and

(IR IR 325, 3bS, 1000 ToBR T QOB e[ EOSTE Ry npERkRNL | S

ggf;uigon?ghy?b;ﬂb&dﬁyhpngdﬁbﬂmjﬁ%Lﬂd@@ﬁafBuiropyrid;n-S -y1l)-1 1 -hydroxy-
, 10a, 12a-tri -1,2,3 3a,.3b,4,5, 7 , :

1,12,12atetradecgﬁé@%iﬂ%ﬁ?8§%&?§?§f%¥ﬁﬁﬂﬁ?ﬁg?ﬁ?%%ﬁrindazol-l-yl

et hoxy ag@bafi 8y MheptyPRAbERARIAY! 3k doyiBRGERI APb R ekt thereof and the second

active ingredi'ent 1S a 132 adrenorecept Or agonist, a dual 132

adr enor ecept or agowicxeloBpylet-@peorord-astiadoni3si(1de-[3- 5 nuscari ni ¢ ant agoni st

int nufacture of a medi.canent o harmpceut i cal dugt for. the

tr eacfrentrgrS b8 on MRy FATERlor RN S o R BB lsar ighi Ve

pul monary di sease,N-adlbigyl-Na20{[21(S-hyaraxky3s 6X®3 ardiby Ro-OM-1 4shenkdk20ines-

enbodi nent, the present invention provides the use of first and second

active 10DstwHamawy sthyline & h(k-methyi- Brpyaazal-veylinhgraditeosy | peppanamide,

(1R, 2R, 3aS, 3bS, 10a% @Fm s _g_? - O1;0r_ iy A 2

[ (f1 uor omet hyl ) su?f%%‘ﬁ WA 59@%@%?&%?“8@3% i %‘-Lqur%% 2-059-2.3

- hydr oxy 2jilydag-1 Babdnzothetzbly -y De By Gar@mo3&thi) $-alardifariida, 10b, 1

1,12, 12at etradecahydrgcycl o ta[ 5, 6] napht ho[ 1, 2-f]i ndazol -1-y1
neth3§yaé%?&g@n%weﬁﬂﬁﬁéﬁﬁﬁ@ggﬂ?@ th?%@ﬁceptable salt thereof and the second
active ingredient is a 132 15 adrenoreceptor agonist or a dual 132

adr enor ecept or agoni st/ M3 receptor antagonist, in the manufacture of a

medi camerdt ansthgimacicaced aspectdf the oationf, dre sebrmdtacgat mgradiat isssctestdiframor y

di sease, in particular..chroni.c obstr [ | ronary dis e, asthma
rhinitis, errghyseﬁ%[g'?dlﬁttﬁﬁﬁgﬂ?q)f)@yﬁfg%'étlzﬁei?“glg%ﬁ{))"}f'?\'\%)éﬂ'tzi’%’ﬁﬁ’?’@ﬁ'fn%'r provi des
a phar mageidtkiatol B | ERADS i NG-[2-( f inhstith h hOpARAligNt which is
(1R 2R, 3aS, 35S, 100as?%b}g 1 1sr, 1‘%&) T F%o?gé-th@]p ﬁé_ il

30 (3R)-1-[2-(4-fluorophenyl)ethyl]-3-{[(2S)-2-phenyl-2-piperidin-1-

ylpropanoyl]oxy}-1-azoniabicyclo[2.2.2]octane,



{ [(fluoronethyl)sulfanyl]c arbonyl} -7-(6-fluoropyridin-3 -yl1)- 11

- hydroxy-2, 1 Oa,12atrinethyl-1, 2,3, 3a, 3b, 4,5, 7,10, 10a, 10b, 1

1, 12, 12atwonrataaeaitydr ocycl opent a[ 5, 6] napht ho[ 1, 2-f ] i ndaPolr/GB2911/051898

met hoxyacetate or a 25pharnaceutically acceptable salt thereof and a second
active ingredient selected froma 132 agdrenoreceptor agonist, a dual 132
adr enor ecept or agoni st/ M3 receptor antagoni st, a muscarinic antagonist, a
p38 ki nase inhibitor, a neutrophil elastase inhibitor, a phosphodi esterase
PDE4 inhibitor, a dal gl ucocorticoid
receptor agonlst Q}QKK éﬂgﬁ§g¥a&$%ﬁhE§ﬁPegm%?QPP§§§gfggase in particular
30chr oni g/lcbisinidytinethel)pludzonaiyydo[2abectasiditma, rhinitis, enphysena or
bronchitis. 31 The resent ventjon further provides a pharnaceutlcal
product conpri si ng"- ayq PRrepy! a%BPQF@ 4 H’@F@E‘Péﬁt Mﬁ% thiis

LT ooy oaert RudRnbeD BudnRydiofoby o) 405@: fa r-pyrazipyilbenzamidg

-hydrbxy-2, 1 Qa, I\lcjzdolndxmbNh@l{[I (213 dRaxy 3oxn- 5,A7d1t1ﬁi,r¢@é1 L@}quenzdxazm, &-2a-

- Shéf‘?rﬁ%@a%&yba R BE 1 B CARIR brisdi oy e BT el ent
sel ected froma 1ﬁcﬁaéwgr-mmpﬂu&@gﬁé@q)eﬂ@udmt (1B2-RGERAD QEBPL B

agoni st/ M3 receptor ‘antagoni st, arini c antagoni st or a p38 ki nase

i nhi bi t ordihydag- 1dsleenzwhtazelafwﬁgthal]a@mu}@tayldfﬁyalmlwa@e,, in particular chronic
obstructive pul mon %ay ease, asthma, rhinitis, enphysema or 10bronchitis.
The present i nvent o tfed)r’t her provides a phar rraceuti cal product conpri sing

a fingt active i ngﬂ_@yl.ﬂ@@b yii-atettys-3C BR(2R23aS, 3bS, 10aS, 10bR, 1
1S, 12aS) - 10b- Fl uor o (fluor orret%ﬂ ) sul fanyl]c_arbonyl

- 7- (6- f | Woetylanige)s ﬂwxyf@bynylmyclqmy bRy |-2toxgpyragin 42 H)- ylibenzamlde
15trinmethyl-1, 2, 3,3 ﬁ{ﬁ45710 10a, 10b, 1 1, 12, 12a-

t et radecahydrocycl ope h[ 5, 6] napht ho[| , 2-f]i ndazol - 1-y1 et hoxyacetate or
a pharmaceuti cal | y-ftRep{2H2-€lusal-5- [ﬁSh(QFleﬁlfroﬁyldll&oEe‘&-@ﬁlﬁoﬁjdb-il\]{e)xh-l‘}gﬁ edi ent

selected froma_132 adrenor tQr. agoni s a _du 132 ad enor cep

agoni st / RZAHUO5 6}un§?ﬁaag%w5 t%@sﬁp%?nafﬁgféafanﬁw laﬁy%{azw@w] ‘Hw 5
treatsng 13 B&&B{H’l@zfopmbngl sease, in particular chronic 20obstr uctl ve

pul nonary di sease, asthma, rhinitis, enphysema or bronchitis. The present
i nventi ormrfatphaﬂnrmcelptmaﬂydwpmbttmattmﬁ@ajabh@mbrepf.oduct conprising a first

active ingredient which is (1R 2R 3aS, 3bS, 10aS, 10bR, 1
1S, 12aS) - 10b- Fl uor o- 1- { [(fluoronethyl)sul fanyl]c arbonyl}

- 7- (6- f1 ypLARME (HERrdd aébjelrof]tﬁe rnmi!ﬂ’tlid?P(Mre?secé]tld%tlvelln%?e'dlent is selected from:
25trimethyl-1, 2,3, 3a, 3b, 4,5, 7, 10, 10a, 10b, 1 1, 12,12

t et r adecahydr ocycl%&@la@sla@m@pﬂhwﬂd‘ﬂ-l(z (- f‘ﬂ-hmgﬁmﬂ -oxoy?13-gdyAsxldcet at e or

a pharm eutl I abl e eof caond ackive ingredient
sel egp ed t Irlzoortn aof?Zﬁggﬁ}glamlgg}ee i3e§gn| s?ht@%atﬁocﬂ ORg¥Ta %ﬁenor ecept or

agoni st/ M3 recept @r(lapﬁeﬁgpdfyciﬁdhepifaﬁécaMyld’}ty) n4pjridig-2aylcadpnophetyydisease,
in particular chronic obstructive pul monary disease, 30asthma, rhinitis,
enphysen@zgtabiqygiont £24octangdalihe present invention further provides a

pharmaceutical pr r{ _ARieparattemp pf. a first active
i ngredi ent which ?\geﬁ!ﬂﬁg@;aghg%s E%a}%n)?o[gé’[ [h , 12aS) - 10b- Fl uoro-1- {
[ (fluor or(m‘eﬂwla)zmud))‘emyy]phamﬁ]myuobropiﬂ]élﬁirfol]aarmpMQHmpmaamyﬂslbenzﬂmme
-hydroxy-2, 1 QGa, .1 2atrinethyl-1, 2,3, 3a, 3b,4,5,7,10,10a,10b,1 1,12, 12a-
25 indacaterol,
N-cyclopropyl-4-methyl-3-{3-[(1-{2-[2-

(methylamino)ethoxy]phenyl} cyclopropyl)amino]-2-oxopyrazin-1(2H)-yl } benzamide,
tiotropium,
7-[2-[2-[2-fluoro-5-[[8-(2-isopropylthiazole-4-carbonyl)-11-oxa-3,8-

30 diazaspiro[5.5]undecan-3-ylJmethyl]phenyl]ethylamino]-1-hydroxy-ethyl]-4-hydroxy-3H-
1,3-benzothiazol-2-one,

or a pharmaceutically acceptable salt thereof.



5t et radecahydr ocycl opent a[ 5, 6] napht ho[ 1, 2-f]i ndazol - 1-y1 net hoxyacetate or
a pharmaceutically acceptable salt thereof and a second active ingredient
sel ect ed woam244@2 adr enoreceptor agoni st, a dual 132 ROETARIOHOSPEIST

agoni st/ MB receptor antagonist, a nuscarinic antagonist, a p38 kinase
inhibitor, a neutrophil elastase inhibhjor, a phosphodi esterase PDE4
inhibitor, an I KK2 kinase inhibitor or a non-steroidal 10glucocorticoid
receptor agonist, for use in treating a respiratory disease, in particular
chronic obstructive pul nonary di sease, asthma, rhinitis, enphysema or
bronchitis. The present invention further provides a pharmaceutical product
conpri si ng asotpergpafcatd agpeof ofahd invsiiticas tHewecdndgica o elrgtedmit GH'Sele%te(d filonkR, 2R, 3

b (@) . 1 (b-Fl -
O oy omet hony sul¥ Ehlir e (B (fgm%ﬁéw om0 2 ibydrogh3-
- Ny dr oXY 12p 70k {81 7Ly 1fetiy] atrﬁlhgfetﬂgw%3 ﬁz%l %aglﬁléyo‘lﬁ groﬁgwam&eyﬁ-()b 11,12, 12a-

t et radecahydrocycl o enta 5
net hofyacet at e or(dﬂﬁhﬁkphﬂﬁhcydethMmmaﬁnnyNMy» b@mnuhméreof and a second

active in di e cted fram adr enor ecept or agoni st, a dual 132
adrenoreégﬁﬁﬁpl 38ﬂ$¥§7Nﬁmpg%@ﬁYg?&gﬁﬁﬁﬂﬁﬁ?%@ a 20nuscarini ¢ antagoni st or
a p38 kinase inhi by t@ileprbfyl-IHaGolo-tcBA1SNG-[fI-[RBRI ratory di sease, in
particular chronic o structlve pul nonary di sease, asthma, rhinitis,

enphysendmethybngne)sthoksphemylisyeloprepytlmmet-2-axeel (RHwrazinyHvkenzanoide pr ovi des
a pharmaceuti cal pr@duct conprising a 25preparation of a first active

i ngredi ent which i's %:$?%F23a8 3bS, 10aS, 10bR, 1 1S, 12aS)- 1 b-F luoro- 1- {
[ (f1yoromet hyl) sulN=2 pabﬁppﬂphﬁﬂM%AS @;%ﬁ{tqgoropyridin 3 -yl)- 11
-hydroxy2 10a, 12a-trinmeth 5,7,10,10a, 10b, 1

1,12, 12a @@Pha&@@aﬁxeﬁméﬁlpémﬁm&pao 18] B o Topy Dz (AR 26 bepzgmide,
nethoxyacetate or ¢ Eﬁ%paceutlcally acceptabl e salt thereof and a second
active ingredient sel éd froma 132 30adrenoreceptor agonist, a dual 132
adr enor ecept or agdhﬂsmjquﬂﬁﬁhmﬁpﬁ[quagmmbpﬁﬂmmma:muamanﬁmﬂ¢oam8agonist,

for treating a res i rator ti.cul ar chronic _opstructiyve

pul monar ;ﬂlaa@%r&é% URdeG3ReY ﬁvﬁplgenyg?f@ﬁ{? JGF‘Y‘%%YTEW ]r%ﬁyérm-m-
2012/4846Q50F 0@@%@;%&%@1898 33 In one enbodlnent the present invention
provi des a pharnmaceuti cal product conprising a preparatlon of a first
active i ngredammcevitialh aceplabR, 2R tIBa®H3bS, 10aS, 10bR, 11S, 12aS)- 1 b-F
luoro-1 - { [(fluoronethyl)sulfanyl] carbonyl} -7-(6-fluoropyridin-3 -yl)-
11 - hydroxy- 52,10a, 12a-trinethyl-1, 2, 3, 3a, 3b, 4,5, 7, 10, 10a, 10b, 11, 12, 12a-
tetr adeC@HHﬁdtﬁ&)ﬁﬁé@ﬁ@@h@k@b mtﬂ@ﬁmmnlth% SEhdraAEOl inkrotlonRl RRNAGRIRL € O a

pharmaceutical |y acceptable salt thereof and a second active |n?red|ent

sel ected froma 139{%ﬂh@hmhenmp@@yﬂa&&m&ﬁ(%ﬁy@mﬁmaﬁMQQQSéﬂwémb écept or

oo N AT P PSSR o2,

enphysema or br on@hutplﬁnyrfdsg&lcpfepﬁlﬁwarbdwmy) @x(pﬁﬂidlhlz iluirbmﬁbylﬁfeﬁwlples a
met hod of treating a respiratory disease which conprises sinultaneously,
sequentléFWy&@#W§gﬁ%?§WEW%méﬂﬁlnlsterlng to a patient in need thereof:

15(a) a therapeuti.g %i%%ngffectlve dose of a first active ingredient as
defined above; a therapeutically effective dose of a second active
i ngredi ent as defhhﬁdpﬁMQve

25 7-[2-[2-[2-fluoro-5-[[8-(2-isopropylthiazole-4-carbonyl)-11-oxa-3,8-
diazaspiro[5.5]undecan-3-yllmethyl]phenyl]ethylamino]-1-hydroxy-ethyl]-4-hydroxy-3H-
1,3-benzothiazol-2-one,

or a pharmaceutically acceptable salt thereof.

30 In another preferred aspect of the invention, the second active ingredient is selected from:
N-[2-(diethylamino)ethyl]-N-(2-{[2-(4-hydroxy-2-0x0-2,3-dihydro-1,3-
benzothiazol-7-yl)ethyl]amino} ethyl)-3-[2-(1-naphthyl)ethoxy]propanamide,



The present invention will now be further explained by reference to the
followng illustrative exanples in which the follow ng abbreviations are
used: 20 WOQARaubosh acet at e HClhydrochl oric aci d H2ShydrogaB2eulgsigode
CH2C12di chl or onet hane (DCM 25DVFN, N-di et hyl f or mam de NaHsodi um hydri de
MySOAmagnesi um sul phat e NaNC2sodi um ni $§ite K2CO3pot assi um car bonat e
30SnC12tin (11) chloride 34 NaGHsodi um hydroxide Na2SO4sodi um sul phate
NH4Clammoni um chl ori de DI EAdi i sopropyl et hyl ami ne 5DVEdi net hyl et her

i o oot hany Vg g6 T o Bl 200 el s
NaHCOB s o dil sanb diydil iagtil ) clad o taalhiey did [3 1 2 o ety $adim ne
indacaterol,
tiotropium,
5 7-[(1R)-2-[2-[2-fluoro-5-[[8-(2-isopropylthiazole-4-carbonyl)-11-o0xa-3,8-
diazaspiro[5.5]undecan-3-yllmethyl]phenyl]ethylamino]-1-hydroxy-ethyl]-4-hydroxy-3H-
1,3-benzothiazol-2-one,

or a pharmaceutically acceptable salt thereof.

10  In another preferred aspect of the invention, the second active ingredient is selected from:
N-[2-(diethylamino)ethyl]-N-(2- {[2-(4-hydroxy-2-0x0-2,3-dihydro-1,3-
benzothiazol-7-yl)ethyl]amino} ethyl)-3-[2-(1-naphthyl)ethoxy]propanamide,
indacaterol,
7-[2-[2-[2-fluoro-5-[[8-(2-isopropylthiazole-4-carbonyl)-11-oxa-3,8-
15 diazaspiro[5.5]Jundecan-3-yl]methyl]phenyl]ethylamino]-1-hydroxy-ethyl]-4-hydroxy-3H-
1,3-benzothiazol-2-one,

or a pharmaceutically acceptable salt thereof.

In another preferred aspect of the invention, the second active ingredient is selected from:
20 N-[2-(diethylamino)ethyl]-N-(2- {[2-(4-hydroxy-2-0x0-2,3-dihydro-1,3-
benzothiazol-7-yl)ethyl]amino} ethyl)-3-[2-(1-naphthyl)ethoxy]propanamide,
indacaterol,
7-[(1R)-2-[2-[2-fluoro-5-[[8-(2-isopropylthiazole-4-carbonyl)-11-o0xa-3,8-
diazaspiro[5.5]undecan-3-yl]methyl]phenyl]ethylamino]-1-hydroxy-ethyl]-4-hydroxy-3H-
25  1,3-benzothiazol-2-one,

or a pharmaceutically acceptable salt thereof.

All the above second et seq active ingredients may be in the form of solvates, for example
hydrates.

30
The active ingredients may be delivered to the lung and/or airways via oral administration

in the form of a solution, suspension, acrosol or dry powder formulation. These dosage



15MeOHMet hanol MeCN /acetonitril e CH3CN EDTAet hyl enedi am netetraacetic acid
NVPN- et hyl pyrrolidine 20conc. concentrated rtroomtenperature hhours

m nm nut eSONh/E605B5M5nass spectronetry APCl at nospheri c PCnagB20al/051898i sat i on
nmet hod ESl el ectron spray ionisation method NMRnucl ear nmagnetic resonance
SCXsolid phase extraction with a sul foQL?c acid sorbent 30HPLChi gh
performance |iquid chromatography LC MSliquid chromatography with nmass
spectronetry detecti on '35 In the Exanples, the follow ng Figures are

present eg; % 1. 08 ki L '
concent ra i'on W]fuol%su mc g g\ 3?1&??)\:@ ?J gﬁ&vlmﬁ{aﬁ%%%%%#%ﬂsg\%ﬁ‘égﬁl}?gy 2
shows a draplactod, t% a:xnlmma: tfrcmmmgeamﬁtca@mmemﬁmt fubricdnay, dmmgutwilﬁiﬂgn

conbi nati on wit onpound gure 3. shows a %ph of %
i nhi bi t i 38y fm% agﬁ?é%aFma%Sﬂfaﬁlgfachnt@o\ﬁff@alﬁar%umnéa&?ﬂtmm aFiattot h

conpound Ryqervatives, ﬂavourlnﬁs or &JIGURE. ‘EX%P% o?s&'h%%‘l ts%rd B éhbéd fnnh@gai nst

concentration for Conpourid 10 A I n conbfnation wt corrpoun
Figuré 5 Pﬁmdbmlmfg?lmpha@htl%l iEnbipiints @rfttaditins 12006 naktet batkagrC. fRarwdCBagound A
6 shows of

i n conbinatjo h%1 undF u raph %
e e A e R R e e (G bt AR A
conpound 3 P@aﬁaé&lﬁba%@ssi giewstiv idiRRRnRfofYhd froidat tveRicgahinslko be
concentration for Conpound
administered by oral or parenteral (e.g. intravenous, subcutaneous, intramuscular or
intraarticular) administration using conventional systemic dosage forms, such as tablets,
10  capsules, pills, powders, aqueous or oily solutions or suspensions, emulsions and sterile
injectable aqueous or oily solutions or suspensions. As will be understood by those skilled
in the art, the most appropriate method of administering the active ingredients is dependent

on a number of factors.

15 It will be understood that the therapeutic dose of each active ingredient administered in
accordance with the present invention will vary depending upon the particular active
ingredient employed, the mode by which the active ingredient is to be administered, and

the condition or disorder to be treated.

20  In one embodiment of the present invention, the first active ingredient is administered via
inhalation. When administered via inhalation the dose of the first active ingredient will
generally be in the range of from 0.1 microgram (Lg) to 5000 pg, 0.1 to 1000 pg, 0.1 to
500 pg, 0.1 to 100 pg, 0.1 to 50 pg, 0.1 to 5 ug, 5 to 5000 pg, 5 to 1000 pg, 5 to 500 ug, 5
to 100 ug, 5 to 50 ug, 5 to 10 pg, 10 to 5000 pg, 10 to 1000 pg, 10 to 500 ug, 10 to 100

25 ug, 10 to 50 pg, 20 to 5000 pg, 20 to 1000 pg, 20 to 500 ug, 20 to 100 pg, 20 to 50 pg, 50
to 5000 pg, 50 to 1000 pg, 50 to 500 pg, 50 to 100 pug, 100 to 5000 pg, 100 to 1000 pg or
100 to 500 pg. The dose will generally be administered from 1 to 4 times a day,

conveniently once or twice a day, and most conveniently once a day.

30  In one embodiment of the present invention the second active ingredient is administered by

inhalation. When administered via inhalation the dose of the second active ingredient will



A in conbination with conpound H General Methods NWR spectra were
recorded on a Varian Mercury-VX 300 WMHz instrunent or a Varian 20 I nova
400MHz | rsOr2oreEab050 The central peaks of chlorof ormd ( HPZTZB2pmS1898
acetone-d6 (H 2.05 ppn), acetonitrile-d3 (OH 1.94 ppm) or DVBO-d6 (H 2.50
ppnm) were used as internal references.,Jhe follow ng nmethod was used for
LC M5 anal ysis: 25 Instrunment Agilent 1100; Column Waters Symmetry 2.1 x 30
nm Mass APCl; Flowrate 0.7 ni/mn; Wavel ength 254 nm Solvent A: water +

0.1% TFA; S : t t t 7
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XTerra(r) Prep M5 C18 OBDTM Col u 19 x 50 _mm
et ot et 1 €l a8 e oL 20103 0pP b 2atoes riiepa0 o /08 HeRs0d08tE: SUv=254
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mat erl al s were " Tonmer Ci a 'ven com*rer

reagent s 108k&564 ub 2o wnggéﬂéﬁn@r& AR BisteRQAT RS 1&@@@%@,@ daknternedi ate 1
(85, 9R, 10S, 115, 13

S, 14S, 16ROIN€IR)€11@5’I©IHQ©¢DMQ€, 4 Jayd vy thosixepn ydhi¢tlyrgnge exipacet y1) -
10, 13, 16-trinethyl-6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17- dodecahydr o- 1H
10cycl opent a[ a] phenant hren-3(2H)-one OH OH ... CH3 0 In a 1000 nL

r ound- botlh end@Herf dnatsodimas tﬁ&@ﬁ@dﬂdﬁﬁed@fﬁﬁlﬁblﬂ%@p@rﬁé@eﬁwa@ﬁo&&t R@tein i N

Et 0Ac (400 m_? and et hanol (100 niL

tris(fri phemg apr%@pﬁufﬁ&t)aﬁﬁwmrﬂdn%m weprbagtive indredion isfreay 1190 to 2. 5 g,
2.70 nmol, S o} e S r T xture
was Vi gor%)gévﬁf@ﬁ g??rghj gzég%hldgr%g%%@%&%%@el §d1tr0a5®rrl) Q&rexaﬁlgle ?g(r)rgger ature
for 1 week:land another 1.0g of the catal yst was added. The reacti on was
all owed to proceed for another week and the resulting m xture was
concentrated in vacuo to obtain a solid that was suspended in DCM (100 m)

and the gy %R%T&fbd‘%?oofdhhé& M@ ph Mcﬂﬁk@l Hlué % gﬂYﬁ@ a‘fﬁ hegyav th 3
portions of (50nL) and drle on the yi e dlng 20 9. 6g of
t he tlar gengrednpponndh asg1RIRZRIAS, 3N, I(IaSs]((l)IdeLlSAIQ@S}-W Flupro-395 [ MH .
| nter med {?&fﬁlogomethyl)sulfanyl]carbonyl} -7-(6-fluoropyridin-3-yl)-11-hydroxy-2,10a,12a-
trimethyl-1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-
tetradecahydrocyclopenta[ 5,6 Jnaphtho[1,2-f]indazol-1-yl methoxyacetate or a
pharmaceutically acceptable salt thereof; a second active ingredient selected from a 3,

20  adrenoreceptor agonist, a dual B, adrenoreceptor agonist/M; receptor antagonist, a
muscarinic antagonist, a p38 kinase inhibitor, a neutrophil elastase inhibitor, a
phosphodiesterase PDE4 inhibitor, an IKK?2 kinase inhibitor or a non-steroidal
glucocorticoid receptor agonist; and optionally one or more pharmaceutically acceptable
excipients, is formulated for inhaled administration.

25
In another preferred embodiment, the pharmaceutical product comprising a first active
ingredient which is (1R,2R,3aS,3bS,10aS,10bR,118S,12aS)-10b-Fluoro-1-
{[(fluoromethyl)sulfanyl]carbonyl } -7-(6-fluoropyridin-3-yl)-11-hydroxy-2,10a,12a-
trimethyl-1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-

30 tetradecahydrocyclopenta[5,6]naphtho[1,2-f]indazol-1-yl methoxyacetate or a

pharmaceutically acceptable salt thereof; a second active ingredient selected from a [3,



(85,9R, 10S, 115, 13

5, 145, 16R, 17R) - 9- Fl uor o- 11, 17- di hydr oxy- 10, 13, 16-tri net hyl- 3- oxo2, 3,6, 7,8, 9
, 10, 11, 12W02p 44830 16, 17-t et r adecahydr o- 1H cycl opent a[ appinarentinsesye- 17-
25carboxylic acid WD 2012/ 046050PCT/ GB2011/ 051898 37 O In a 500 nL
round-bottoned flask was dissolved intgenmediate 1 (9.5g, 24.08 mol) in THF
(200 nm.) and a solution of orthoperiodic acid (10.98 g, 48.17 mmol) in 80
m of water was added at roomtenperature. The obtained m xture was stirred
for 2 hous, alectls: RoRAIS dEMRALALIC ol RS rgAR! ResbvantooiRs Femoved in
vacuo, and o PREs I utEO G et 81 U FY e A PUt e Wit Wat €18l L00" nL) . The
obt ai ned na@khthivastagddidt@r @$38 wasbemhwitoh andlopfiofllyldh® ok inldrer and dried on
the sinter in a streamof air, giving 9.0 g of the desired product as an

of f - whi t @handcguticaBrpcogptaiczexcgganty, Hjormeptadfpenhalgl admimstratigs,  oR 10 S | 11
5,13 S ,14 S ,16R 17R Z)-9-Fl uoro- 11, 17-di hydr oxy- 2- ( hydr oxynet hyl ene) -

10, 13, 16-trinethyl-3 -oxo-2, 3,6,7,8,9,10,11, 12, 13, 14, 15, 16, 17-tetr adec
ahydr 6- 1lflﬁmcbtb¢1qﬁéiahgc]l gﬂmeﬁdiﬁtegf, ]Zel:f@hiﬂmﬁwuﬁmipgddhcaﬁdrﬁbr&h@'h Ot activeCH3 Hg) 0
15 In a 1000 niL round-bottome ask, ui pped W t magnetic stirrer bar
and a r efiggdi @ﬁﬂ%ﬁ%@r(lw’m’%iW%érhzég)'é%b}fwf} ineral oil, 10.32
g, 236.5 ATk, i & _Whitt € engi t hat was
stirred ﬁﬁqgﬁhﬁ?ﬁgﬂﬁﬂgygﬁggﬂgéggHﬁQ%ﬂ?@Sﬁ?%@%%e aggﬁgaﬂﬁﬁﬁgﬁﬁglﬁate 2 (9 g,
23. 66 mmmotinethgb 1 AddEd3H,45/7oMeDabpbdti byl 12aer mat e (96 nl, 1182.81 mmol ) and

appr ot Mt Aty SonenidS LR -3 AE N AL BBy AR i L on of 2M

NaCH4(50 ﬂnacg&?ca[@%yéeeh{a@ga Ath4ESr: w@écoﬁg iaEt'i@eﬁn%\tﬁﬁieﬁt P WESoRAB,

subsequently transferr to a separation funne ere the phases were

al | oned tadrepepacmbeagoniye aatydbpusirplvasepwasganitideicechtovadadonst or gani ¢ phase
was extracted with an additional 40 m of 2M NaCH. . The conbi ned agueous
phases weRUSCRfinig prfgeQisthangensionglnong or mejs dhadnageutically 2eccpblemxripigids 25

aci di fied yy : sti@nProduct was extracted with Et0Ac (2x150
S ﬁ%&ﬂ]ﬁg&l #g‘gf%hﬁl%g gaﬂ-ﬂms a!?l%n.

m), and t I ned organi c phases were washed with brine (100 m)
and dried over Na2SO4. Filtration and evaporation of the organic solution

in vacuo _.vielded 7.2 of the desired produgt as an orange foamthat was
used Pn (hane %p_reﬁegﬁg ﬁFLﬂ%‘menbﬁ‘%F T RO e B S OV - 405
[MI T. hindedipRABERIsA 1R 2R 3aS,3bS,10aS,10bR, 11S,12aS)-10b-Fluoro-1-

(1R, 2R 3a$, 3bS, 10aS, 10bR 11S, 12a9) - 10b- Fl uor o- 7- (6-f | uor opyri di n-3-y1)-1, 11
- di hydr dkifluronghyl Balfamylfeettopgl; 17-00-Budapgindis; syl T 11 dydoayDH)allRad 2, 12a-

tetr adec%Q%g{hng)fﬁl,f?ae,%,ig,@’, lﬂ,f@ﬁ%m[lﬁ’, 122-a[ ] i ndazol e-1 -carboxylic acid 0 OH
tetradecahydrocyclopenta[ 5,6 Jnaphtho[1,2-f]indazol-1-yl methoxyacetate or a
20  pharmacecutically acceptable salt thereof; a second active ingredient selected from a [3;
adrenoreceptor agonist or a dual B, adrenoreceptor agonist/Ms receptor antagonist; and
optionally one or more pharmaceutically acceptable excipients, is formulated for inhaled

administration.

25  In still another preferred embodiment, the preparations of the first and second active
ingredients for simultaneous, sequential or separate administration are each formulated for

inhaled administration.

Administration by inhalation may be via the oral or nasal route using a pressurised metered

30  dose inhaler (pMDI), a nebuliser or a dry powder inhaler.



In a 500 nL round-bottoned flask was dissolved internediate 3 (7.2 g, 17.63
nmml) in acetic acid (100 nL) and the solution was degassed with nitrogen
gas, N2. woBRbeameess- hydrazi nyl pyridine (2.465 g, 19.39romuB2owasisgadded at
roomtenperature and the m xture was stirred with a magnetic stirrer for 30
m nutes. The solution was freeze-driedypvernight 15 to yield 8.7g of the
desired product as an orange solid. APCI-M5 mz: 500 [MH]. Internediate 5
(1R, 2R, 3aS, 3bS, 10aS, 10bR, 11S, 12aS) - 10b- Fl uoro- 7- (6-fl uoropyridi n-3-y1)-1, 11

- di hydr - rd - : 7 11,12, 12a- 2
Otetr adegg%{}lgjfl%igs}g oggltreltﬂéﬁ‘é?lgﬁé%g%ﬁ?? %gftivegng%fiﬁag%qlé%el%g?%%{aﬁf][(J:)al c S-acid
WO 2012/ Q46458 PopeLitEde Optld ity 88 t1R9 withrnaad i B natexicipisrd sindi dsaetcohbb@le. was

di ssolved internedjate 4 (8.7 g, 17.62 mmol) in DVF (20 ) an

di (1H i mictgaeh- asupiactapt gdpyten( e S,tats'.%%g @g,enés.Azﬂslt%h%pljopgﬁ@t é&fg‘é’&s &t room

t enper at r | t } S stirred in
a seal ed%gggolcgtfsbkﬁ’oc\%&r}ﬁgg t?a&tli%%dgg};ryrsu f@%?%&%é) H%@%&E slga(il\ant |y bubbl ed
t hr ough tphepedahtuoi omixftore of @nyrswmt fespaladtst RecfersdipropeltpnssodraPil 34n ams al | owed
to stir f anof her . 10 m nutes. The solution was .gdded to 200 m 1M HCL in
2 separ atligh PERRLMHEAGBIE Bk EbPE Op AL BR3P LT SEOBREPIOPRAZS i)
The conbiaﬁg/grw%mn@aﬁ{;g{sﬁﬁeﬁ@g?éf@shed with 0.5M HC1 (3x100 ml) and brine
(40 m), were subsequently dried over Na2SO4, filtered and the 10organic
sol vent was evaporated in vacuo to give 9.0g of the desired product as an
o g AP ERAS YEd RS kb BHE SR ARRY o BB

15( 1 R0 2R foasu] &8$ad oKt uldsibaad) préfbably, Weluliod, - with or without suitable pH

[ (fluoromet hyl)sul fanyl] carbonyl} - 7-(6-fluoropyridin-3

-y1) - 11- Kbty AgISIPCH- t rj net hyl - 1, 2, 3, 3

a, 3b,4,5,7,10, 10a, 10b, 11, 12, 12a-t et radecahydrocycl opent a[ 5, 6] napht ho [ 1, 2-
f]indazol - 1-yl1 net hoxyacetate (Conmpound A) r so HOO Il \ CH, O0-CH ..,

40 I n a 260rydowdenithaleottagivediséd @skimimistetlihesotivethgradicarsreldnaveins (8.8 g,
17.07 mmol ) .in DCM (80 nL) and triethylamne (5.91 nl, 42.67 nmol) was
added. T&OMREaEPR i RHARPGCEUGRAY sermtbloctrErh R%@éﬁg}weﬁ, P&k ladereasgy g,
35. 845 mMmlher A Aty EORIH %Sw!d& & a8ah %f(?etl) Rixt@ad The ﬁq@a%& Enhis " ed
for 10 m nutes. Nl-"et hyl - N2, N2-di net hyl et hane-1, 2-didamne 5 (3.48 , 22.19
mol ) was‘padded oabdathheturitod, or Gchies’ wheére thedpdvater anbseered DY soimeut es A

| uti f 60% b fl t 4.8 5. 60 mmol i dded,
F ol | owad s emsm R D R OB R hafefioR (oP 1nsGiBi S O TR PBRE £ sty s or
an addi t icgRdlesIQ diF. At §8sent MBrck ﬁ;ﬁ%‘k?g?@si%ﬂ SvIRIHaRNE BRLL &Mk 1 N vacuo

and partitioned between Et0Ac ( ' and IM HC1 (150 mi). The aqueous
phase wasingla-deset multiple mici@aer mubdlost jresanpiniehadgs.c bndingledoss dgvides, phases
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Dryi Aig over Was Pol i'on and evaporat dcuo to

yield th rude prodyct as,.a fo LGh wWas , purifi on ®lica
{vept ane erisgcs BE AR S0 B AT it Reh i e s mpound as a
yel l owi sh solid. ™ ®

(GlaxoSmithKline), Aeroliser  (Novartis), Inhalator ~ (Boehringer) and Eclipse

(Aventis) devices. Multiple unit dose inhalers contain a number of individually packaged

doses, either as multiple gelatine capsules or in blisters, examples of which include

25 Diskhaler® (GlaxoSmithKline), Diskus® (GlaxoSmithKline), Aerohaler® (Boehringer)

and Handihaler ® (Boehringer) devices. In multidose devices, drug is stored in a bulk
powder reservoir from which individual doses are metered, examples of which include

Turbuhaler® (AstraZeneca), Easyhaler® (Orion), Novolizer® (ASTA Medica),

Clickhaler® (Innovata Biomed) and Pulvinal® (Chiesi) devices.



A smal|l sanple (0.35g) of this material was purified on a preparative HPLC
colum 15 (Kromasil C18, CH3CN / water), the conpound containing fraction
wer e freewe-2drimesvo yield 0.26g of the target conpoundPa3/GB200l05I898EeSS
solid. The solid was suspended in Et20 (10 m) and the suspension was
stirred at roomtenperature for 2 hourgg The solid was isolated by
filtration to give 0.23g of the tartet conpound as a white crystalline
solid. APCI-M5 mz: 620 [IWH]. 201H NWR (400 MHz, CDC13) 6 8.36 (1H, s),
7.99 (1H, m, 7.51 (1H, s), 7.07 (1H, dd), 6.18 (1H, s), 6.01-5.76 (2H, m,
4.45 (1H, bs), 4.12 (2H, s), 3.45 (3H, s), 3.45-3.40 (1H m, 3.32 (1H d),
(2 80 E’r) 1H,Thaty, th@pedent 11Hent1()n ﬁﬁ.‘théﬂprzvikﬁs a)afy paWyder mm&rﬁnq}art%atdx aﬂiulti%le? 6- %. ;36

1H, , 1, 65 1.51 (1H, : S 1.41-1.3 1H m .28 (1H, bs
1.12 (3HuniydoseC I@izpomir«r m&)ﬂer ?8“@%%@ @hazmawwicmrwgwg Bﬁl_Lqulﬁb'ffélfeysacchar ri de
(LPS) -i ndugegJNFa production in human peripheral blood nononuclear cells

0 Human 1 sol ated peri pheral bl ood nononucl ear cells (PBMCs) were

pre-i Acubated with a range of concentrations of the GR agonlst

(1R 2R 3 S, 10aS, 10bR, 11S,.12aS) - 10bF| uor o- 1- | ).sul fanyl ]
car bony! ff%ef%e%nafcﬁw&agwﬁvﬁ. ]Tze T5EI RV RUANRGY bd v%ﬁ AL ok B

2012/ 046QaQRGtb-BALhDRIIBudive discases of the airways 1nc1ud1ng asthma, includin

2,10a, 12a-trimethyl-1, 2, 3, 3a, 3b, 4,5, 7, 10, 104, 13 12at ef r adec ghydrocyc
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conpaond swasities| 06 et taees M&M@eﬂmp@m@he@ggﬁbﬁt obgrnetiat pd@rbnary
adr enor ecept or ﬂ ni st/ MB receptor antagonist (hereinafter referred to as a

"MABA cor#s I); hipselifip.rineluding afectioss apd e%lmﬂm biarehifisy KMphyssma; Af t er

th h LPS (5ng/ nL
fo(ra Egehggﬁﬁgﬁc{%@t@gg& ﬁﬁr S{Sé&fﬁiﬁg&gsr’\(ﬁ%b% ion. APE[%I? zﬂqs asgsay vol Emggvvas)
200 [i L. h&pertsdﬁelte/mgi pm‘eumhmtls nonbfibiosis, ipeludmg, cri@dgdnicofibrbkiag alvied litie

super nat ant ] uted 5 10 was alysed to quantify the TNFa rel eased using
Al phall SA 1@@@%1&@8&8? hpneymaniap, fiyeds eqRRIIGRE RS aRi-BENPS NERPYEM si on

Al phaseadgfont J‘llﬁTé&'tlBh %clﬁ&hh%@@oe&‘\ﬁﬂ@sﬁ Aﬁdte%gergﬁ!oﬁ'@ afld SHRARAPEL Rlcclig@ Sti C

equation in a non-linear curve fittingr Ine and activity was expressed

as pl C50 cornphcatm)ns bf hmgenanaﬂam{ttl@xpachhnmrsl thtmldodteshsooder@ﬁqhem A al one

gave a plC50.for | “21}3“ on, of LPS-i nduced TNF a&a t| on frf)m human
Y8

PBMC of 9 a%cubat‘ire( Byary hypg 851887 PP 26y ‘E?é?]il%ﬂ

descri bednhRplovBugh Q590eHRY WithAFlah@fk &Y ahf s@&&@fﬁ'@nﬁﬁﬁnﬁ"of the@aGhyQfant he
Conmpounds B to H descrlbed inthe folTowwng table. In the table t' he

cheni cal igftaggsiciepeglofacetgend elronisghextemiprlvlingdhinsspoehermantosdeidct ed
Lo A SRRy L P b A GTRAL (B o8 1Y, Lo

deno he™conpoun ren Fuet e, oun emc ¢t ure
and | UPA@e\Fbﬁi)jﬂﬁaMpbl@ﬁd)ﬁiﬁac&é@lral infection including the common cold, and infection due

to respiratory syncytial virus, influenza, coronavirus (including SARS) and adenovirus.

Accordingly, the present invention further provides a pharmaceutical product as

25  hereinbefore defined for use in therapy.

In the context of the present specification, the term "therapy" also includes "prophylaxis”
unless there are specific indications to the contrary. The terms "therapeutic" and
"therapeutically" should be construed accordingly.

30
Prophylaxis is expected to be particularly relevant to the treatment of persons who have

suffered a previous episode of, or are otherwise considered to be at increased risk of, the



HO se...,0_ \N, 00 , F A GR agonist (1R 2R 3aS, 3bS, 10aS, 10bR, 1
15, 12aS) - 10b- Fl uor o- 1- { [(fluoronethyl)sul fanyl] carbonyl} -7-(6-
fl uor opyrwoiznt2d46050) - ii -hydroxy-2, 1 0 a, 12a-tri net hyP€T/GB2011/051898

29

disease or condition in question. Persons at risk of developing a particular disease or
condition generally include those having a family history of the disease or condition, or
those who have been identified by genetic testing or screening to be particularly

susceptible to developing the disease or condition.

The present invention further provides the use of first and second active ingredients,
wherein the first active ingredient is (1R,2R,3aS,3bS,10aS,10bR,118S,12aS)-10b-Fluoro-1-
{[(fluoromethyl)sulfanyl]carbonyl } -7-(6-fluoropyridin-3-yl)-11-hydroxy-2,10a,12a-
trimethyl-1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-

10  tetradecahydrocyclopenta[5,6]naphtho[1,2-f]lindazol-1-yl methoxyacetate or a
pharmaceutically acceptable salt thereof and the second active ingredient is a [3,
adrenoreceptor agonist, a dual 3, adrenoreceptor agonist/Ms receptor antagonist, a
muscarinic antagonist, a p38 kinase inhibitor, a neutrophil elastase inhibitor, a
phosphodiesterase PDE4 inhibitor, an IKK?2 kinase inhibitor or a non-steroidal

15  glucocorticoid receptor agonist, in the manufacture of a medicament or pharmaceutical
product for the treatment of a respiratory disease, in particular chronic obstructive

pulmonary disease, asthma, rhinitis, emphysema or bronchitis.

The present invention further provides the use of first and second active ingredients,

20  wherein the first active ingredient is (1R,2R,3aS,3bS,10aS,10bR,11S,12aS)-10b-Fluoro-1-
{[(fluoromethyl)sulfanyl]carbonyl } -7-(6-fluoropyridin-3-yl)-11-hydroxy-2,10a,12a-
trimethyl-1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-
tetradecahydrocyclopenta[ 5,6 Jnaphtho[1,2-f]indazol-1-yl methoxyacetate or a
pharmaceutically acceptable salt thereof and the second active ingredient is a [3,

25  adrenoreceptor agonist, a dual B, adrenoreceptor agonist/Ms receptor antagonist, a
muscarinic antagonist or a p38 kinase inhibitor in the manufacture of a medicament or
pharmaceutical product for the treatment of a respiratory disease, in particular chronic

obstructive pulmonary disease, asthma, rhinitis, emphysema or bronchitis.

30 In one embodiment, the present invention provides the use of first and second active
ingredients, wherein the first active ingredient is (1R,2R,3aS,3bS,10aS,10bR,118S,12aS)-
10b-Fluoro-1-{[(fluoromethyl)sulfanyl]carbonyl } - 7-(6-fluoropyridin-3-yl)-11-hydroxy-



1,2,3,3a,3b,4,5,7,10, 104, 10b, 11, 12, 12a- tetradecahydro cyclop enta[5

, 6] naphtho [ 1,2-f]indazol- 1 - ylnmethoxyacetate 0,00 HNI & s tw N
B OHH LAB®O 2bi2/a@s0Di et hyl ami no) et hyl] -N-(2- { [2-(4- hpdT®H8202/051898X0- 2, 3
-di hydro- 1,3 -b enzothiazol -7-yl)ethyl] am no} ethyl)-3 - [2-(1

- napht hyl ) et hoxy] pr opanam de 30

2,10a,12a-trimethyl-1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-
tetradecahydrocyclopenta[ 5,6 Jnaphtho[1,2-f]indazol-1-yl methoxyacetate or a
pharmaccutically acceptable salt thereof and the second active ingredient is a [3;
adrenoreceptor agonist, a dual 3, adrenoreceptor agonist/Ms receptor antagonist or a

5  muscarinic antagonist, in the manufacture of a medicament or pharmaceutical product for
the treatment of a respiratory disease, in particular chronic obstructive pulmonary disease,

asthma, rhinitis, emphysema or bronchitis.

In one embodiment, the present invention provides the use of first and second active

10  ingredients, wherein the first active ingredient is (1R,2R,3aS,3bS,10aS,10bR,11S,12aS)-
10b-Fluoro-1-{[(fluoromethyl)sulfanyl]carbonyl }-7-(6-fluoropyridin-3-yl)-11-hydroxy-
2,10a,12a-trimethyl-1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-
tetradecahydrocyclopenta[ 5,6 Jnaphtho[1,2-f]indazol-1-yl methoxyacetate or a
pharmaceutically acceptable salt thereof and the second active ingredient is a [3,

15 adrenoreceptor agonist or a dual B, adrenoreceptor agonist/Ms receptor antagonist, in the
manufacture of a medicament or pharmaceutical product for the treatment of a respiratory
disease, in particular chronic obstructive pulmonary disease, asthma, rhinitis, emphysema

or bronchitis.

20  The present invention further provides a pharmaceutical product comprising a first active
ingredient which is (1R,2R,3aS,3bS,10aS,10bR,118S,12aS)-10b-Fluoro-1-
{[(fluoromethyl)sulfanyl]carbonyl } -7-(6-fluoropyridin-3-yl)-11-hydroxy-2,10a,12a-
trimethyl-1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-
tetradecahydrocyclopenta[ 5,6 Jnaphtho[1,2-f]indazol-1-yl methoxyacetate or a

25  pharmacecutically acceptable salt thereof and a second active ingredient selected from a [3,
adrenoreceptor agonist, a dual 3, adrenoreceptor agonist/Ms receptor antagonist, a
muscarinic antagonist, a p38 kinase inhibitor, a neutrophil elastase inhibitor, a
phosphodiesterase PDE4 inhibitor, an IKK?2 kinase inhibitor or a non-steroidal
glucocorticoid receptor agonist, for use in treating a respiratory disease, in particular

30  chronic obstructive pulmonary disease, asthma, rhinitis, emphysema or bronchitis.



43 Compound Chem cal Structure and | UPAC nane Mechanism LAMA C. 101 N _i
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The present invention further provides a pharmaceutical product comprising a first active
ingredient which is (1R,2R,3aS,3bS,10aS,10bR,118S,12aS)-10b-Fluoro-1-
{[(fluoromethyl)sulfanyl]carbonyl } -7-(6-fluoropyridin-3-yl)-11-hydroxy-2,10a,12a-
trimethyl-1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-
5 tetradecahydrocyclopenta[5,6naphtho[1,2-f]indazol-1-yl methoxyacetate or a
pharmaceutically acceptable salt thereof and a second active ingredient selected from a 3,
adrenoreceptor agonist, a dual 3, adrenoreceptor agonist/M; receptor antagonist, a
muscarinic antagonist or a p38 kinase inhibitor, for use in treating a respiratory disease, in

particular chronic obstructive pulmonary disease, asthma, rhinitis, emphysema or

10  bronchitis.

The present invention further provides a pharmaceutical product comprising a first active
ingredient which is (1R,2R,3aS,3bS,10aS,10bR,118S,12aS)-10b-Fluoro-1-
{[(fluoromethyl)sulfanyl]carbonyl } -7-(6-fluoropyridin-3-yl)-11-hydroxy-2,10a,12a-

15 trimethyl-1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-
tetradecahydrocyclopenta[ 5,6 Jnaphtho[1,2-f]indazol-1-yl methoxyacetate or a
pharmaceutically acceptable salt thereof and a second active ingredient selected from a 3,
adrenoreceptor agonist, a dual 3, adrenoreceptor agonist/M; receptor antagonist or a
muscarinic antagonist, for use in treating a respiratory disease, in particular chronic

20  obstructive pulmonary disease, asthma, rhinitis, emphysema or bronchitis.

The present invention further provides a pharmaceutical product comprising a first active
ingredient which is (1R,2R,3aS,3bS,10aS,10bR,118S,12aS)-10b-Fluoro-1-
{[(fluoromethyl)sulfanyl]carbonyl } -7-(6-fluoropyridin-3-yl)-11-hydroxy-2,10a,12a-

25  trimethyl-1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-
tetradecahydrocyclopenta[ 5,6 Jnaphtho[1,2-f]indazol-1-yl methoxyacetate or a
pharmaceutically acceptable salt thereof and a second active ingredient selected from a 3,
adrenoreceptor agonist or a dual B, adrenoreceptor agonist/Ms receptor antagonist, for use
in treating a respiratory disease, in particular chronic obstructive pulmonary disease,

30  asthma, rhinitis, emphysema or bronchitis.
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The present invention further provides a pharmaceutical product comprising a preparation
of a first active ingredient which is (1R,2R,3aS,3bS,10aS,10bR,118S,12aS)-10b-Fluoro-1-
{[(fluoromethyl)sulfanyl]carbonyl } -7-(6-fluoropyridin-3-yl)-11-hydroxy-2,10a,12a-
trimethyl-1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-

5  tetradecahydrocyclopenta[5,6]naphtho[1,2-f]indazol-1-yl methoxyacetate or a
pharmaceutically acceptable salt thereof and a second active ingredient selected from a [3,
adrenoreceptor agonist, a dual 3, adrenoreceptor agonist/M; receptor antagonist, a
muscarinic antagonist, a p38 kinase inhibitor, a neutrophil elastase inhibitor, a
phosphodiesterase PDE4 inhibitor, an IKK?2 kinase inhibitor or a non-steroidal

10  glucocorticoid receptor agonist, for use in treating a respiratory disease, in particular

chronic obstructive pulmonary disease, asthma, rhinitis, emphysema or bronchitis.

The present invention further provides a pharmaceutical product comprising a preparation
of a first active ingredient which is (1R,2R,3aS,3bS,10aS,10bR,118S,12aS)-10b-Fluoro-1-

15 {[(fluoromethyl)sulfanyl]carbonyl }-7-(6-fluoropyridin-3-yl)-11-hydroxy-2,10a,12a-
trimethyl-1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-
tetradecahydrocyclopenta[ 5,6 naphtho[1,2-f]indazol-1-yl methoxyacetate or a
pharmaceutically acceptable salt thereof and a second active ingredient selected from a [3,
adrenoreceptor agonist, a dual 3, adrenoreceptor agonist/Ms receptor antagonist, a

20  muscarinic antagonist or a p38 kinase inhibitor, for use in treating a respiratory disease, in
particular chronic obstructive pulmonary disease, asthma, rhinitis, emphysema or

bronchitis.

In one embodiment, the present invention provides a pharmaceutical product comprising a
25  preparation of a first active ingredient which is (1R,2R,3aS,3bS,10aS,10bR,118S,12aS)-
10b-Fluoro-1-{[(fluoromethyl)sulfanyl]carbonyl } - 7-(6-fluoropyridin-3-yl)-11-hydroxy-
2,10a,12a-trimethyl-1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-
tetradecahydrocyclopenta[ 5,6 Jnaphtho[1,2-f]indazol-1-yl methoxyacetate or a
pharmaceutically acceptable salt thereof and a second active ingredient selected from a [3,
30  adrenoreceptor agonist, a dual B, adrenoreceptor agonist/M; receptor antagonist or a
muscarinic antagonist, for treating a respiratory disease, in particular chronic obstructive

pulmonary disease, asthma, rhinitis, emphysema or bronchitis.
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In one embodiment, the present invention provides a pharmaceutical product comprising a
preparation of a first active ingredient which is (1R,2R,3aS,3bS,10aS,10bR,118S,12aS)-
10b-Fluoro-1-{[(fluoromethyl)sulfanyl]carbonyl } - 7-(6-fluoropyridin-3-yl)-11-hydroxy-

5 2,10a,12a-trimethyl-1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-
tetradecahydrocyclopenta[ 5,6 naphtho[1,2-f]indazol-1-yl methoxyacetate or a
pharmaceutically acceptable salt thereof and a second active ingredient selected from a [3,
adrenoreceptor agonist or a dual B, adrenoreceptor agonist/Ms receptor antagonist, for
treating a respiratory disease, in particular chronic obstructive pulmonary disease, asthma,

10  rhinitis, emphysema or bronchitis.

The present invention still further provides a method of treating a respiratory disease which
comprises simultancously, sequentially or separately administering to a patient in need
thereof:

15 (a) a therapeutically effective dose of a first active ingredient as defined above; and

(b) a therapeutically effective dose of a second active ingredient as defined above.

The present invention will now be further explained by reference to the following

illustrative examples in which the following abbreviations are used:

20
EtOAc cthyl acetate
HCl hydrochloric acid
H»S hydrogen sulphide
CH)Cly dichloromethane (DCM)
25 DMF N,N-dimethylformamide
NaH sodium hydride
MgSO4 magnesium sulphate
NaNO»y sodium nitrite
K»CO3 potassium carbonate

30 SnCly tin (II) chloride



10 OH H MABA 7-{(1R)-2-[(2-{2-fluoro-5-[(4-{[2-(1-nmethylethyl)-1, 3-

t hi azol - 4-yl ] carbonyl } - 1- oxa- 4, 9-di azaspi ro[ 5. 5] undec-9-yl) net hyl | phenyl }
et hyl ) amwo]2012104605hydr oxyet hyl } - 4- hydr oxy- 1, 3- benzot hi 2Z0IGE20BH51898e The
pl C50 and maxi mal inhibition achieved for conbinations of Conpound A with
each of Conpounds B to H are shown in Jables 1 to 7 below and in Figures 1
to 7 respectively. 5 1n tables 2 and 4 to 7, the data represents the nean
of two separate experinments using PBMC from heal thy bl ood donors (n=2). In
table 3, the represent.s i f three separate experinents using
PBMC from he%ﬁ };1 bl ood donsgcrhtsun](ehr?;:@@d?n table 1, the data represents the
mean of four I\gd%§62ate experd AR Supskd9 PBMC from heal thy bl ood donors

10(n=4). Table Com ound in c Ination with Com ound B Corn sound
Concentrati OQ\HQJ&SO pEC50 (@ml\/n%niu tcihl\ébrid%or ns ound A corn sound A inhibition
DIEA diisopropylethylamine
5 DME dimethyl ether
DCM dichloromethane
DMSO dimethylsulfoxide
EtOH ethanol
Et;O diethyl ether
10 THF tetrahydrofuran
TFA trifluoroacetic acid
HCI hydrochloric acid
NaHCO; sodium hydrogen carbonate
Et:N tricthylamine
15 MeOH methanol
MeCN / acetonitrile
CH3CN
EDTA ethylenediaminetetraacetic acid
NMP N-methylpyrrolidine
20 conc. concentrated
1t room temperature
h hours
min minutes
M molar
25 MS mass spectrometry
APCI atmospheric chemical ionisation method
ESI electron spray ionisation method
NMR nuclear magnetic resonance
SCX solid phase extraction with a sulfonic acid sorbent
30 HPLC high performance liquid chromatography

LC-MS liquid chromatography with mass spectrometry detection
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In the Examples, the following Figures are presented:
Figure 1 shows a graph of % inhibition against concentration for Compound
A in combination with compound B,
5 Figure 2 shows a graph of % inhibition against concentration for Compound
A in combination with compound C,
Figure 3 shows a graph of % inhibition against concentration for Compound
A in combination with compound D,
Figure 4 shows a graph of % inhibition against concentration for Compound
10 A in combination with compound E,
Figure 5 shows a graph of % inhibition against concentration for Compound
A in combination with compound F,
Figure 6 shows a graph of % inhibition against concentration for Compound
A in combination with compound G, and
15 Figure 7 shows a graph of % inhibition against concentration for Compound

A in combination with compound H.

General Methods

NMR spectra were recorded on a Varian Mercury-VX 300 MHz instrument or a Varian
20 Inova 400MHz instrument. The central peaks of chloroform-d (H 7.26 ppm), acetone-ds
(H 2.05 ppm), acetonitrile-ds (0y 1.94 ppm) or DMSO-ds (H 2.50 ppm) were used as

internal references.

The following method was used for LC/MS analysis:

25  Instrument Agilent 1100; Column Waters Symmetry 2.1 x 30 mm; Mass APCI; Flow rate
0.7 mL/min; Wavelength 254 nm; Solvent A: water + 0.1% TFA; Solvent B: acetonitrile +
0.1% TFA ; Gradient 15-95%/B 2.7 min, 95% B 0.3 min.

Column chromatography was carried out using silica gel (0.040-0.063 mm, Merck).
30  For preparative HPLC either a Krornasil® KR-100-5-C18 column (250 x 20 mm, Akzo

Nobel) and mixtures of acetonitrile/water (0.1% TFA) at a flow rate of 10 ml/min or a
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XTerra® Prep MS Cig OBD" Column, 5um, 19 x 50 mm (acetonitrile/water/0.1% NHj3) at

a flow rate of 20 ml/min was used. UV=254 nm or 220 nm was used for detection.

Unless stated otherwise, starting materials were commercially available. All solvents and

5  commercial reagents were of laboratory grade and were used as received.

Intermediate 1
(8S,9R,108,118,138,148,16R,17R)-9-Fluoro-11,17-dihydroxy-17-(2-hydroxyacetyl)-
10,13,16-trimethyl-6,7,8,9,10,11,12,13,14,15,16,17-dodecahydro-1H-

10  cyclopenta[a]phenanthren-3(2H)-one

In a 1000 mL round-bottomed flask was suspended dexamethasone (10 g, 25.48 mmol) in
EtOAc (400 mL) and ethanol (100 mL) and tris(triphenylphosphine)rhodium(I)chloride
(Wilkinson’s catalyst, 2.5 g, 2.70 mmol) was added together with a magnetic stirrer bar.
15 The mixture was vigorously stirred in a hydrogen atmospere (1 atm) at room temperature
for 1 week and another 1.0g of the catalyst was added. The reaction was allowed to
proceed for another week and the resulting mixture was concentrated in vacuo to obtain a
solid that was suspended in DCM (100 ml) and the suspension was filtered. The obtained
solid was washed with 3 portions of DCM (50ml) and dried on the sinter in air, yielding
20  9.6g of the target compound as an off white solid. APCI-MS m/z: 395 [MH].

Intermediate 2
(8S,9R,108,118,138,148,16R,17R)-9-Fluoro-11,17-dihydroxy-10,13,16-trimethyl-3-oxo-
2,3,6,7,8,9,10,11,12,13,14,15,16,17-tetradecahydro-1H-cyclopenta[a]phenanthrene-17-

25  carboxylic acid
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In a 500 mL round-bottomed flask was dissolved intermediate 1 (9.5g, 24.08 mmol) in
THF (200 mL) and a solution of orthoperiodic acid (10.98 g, 48.17 mmol) in 80 ml of
water was added at room temperature. The obtained mixture was stirred for 2 hours at the
5  same temperature, the organic solvent was removed in vacuo, and the resulting wet slurry
was diluted with water (100 ml). The obtained solid was filtered, washed with water on the
filter and dried on the sinter in a stream of air, giving 9.0 g of the desired product as an off-

white solid. APCI-MS m/z: 381 [MH'].

10  Intermediate 3
(8S,9R,108,118,138,148,16R,17R,Z)-9-Fluoro-11,17-dihydroxy-2-(hydroxymethylene)-
10,13,16-trimethyl-3-0x0-2,3,6,7,8,9,10,11,12,13,14,15,16,17-tetradecahydro-1H-

cyclopenta[a]phenanthrene-17-carboxylic acid

15 In a 1000 mL round-bottomed flask, equipped with a magnetic stirrer bar and a reflux
condenser was added sodium hydride (60% in mineral oil, 10.32 g, 236.56 mmol) and dry
THF (150 mL) to give a white suspension that was stirred in an atmosphere of argon at
room temperature. Intermediate 2 (9 g, 23.66 mmol) was added followed by ethyl formate
(96 mL, 1182.81 mmol) and the resulting mixture was stirred at the same temperature for

20  approximately 2 hours. The reaction was quenched by careful addition of 2M NaOH (50
ml), the resulting mixture was stirred for 5 minutes and subsequently transferred to a
separation funnel where the phases were allowed to separate. The aqueous phase was
collected, and the organic phase was extracted with an additional 40 ml of 2M NaOH. The
combined aqueous phases were diluted with water (50 ml), washed with Et,O (50 ml) and

25 acidified with 4M HCI (90 ml). The product was extracted with EtOAc (2x150 ml), and the
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combined organic phases were washed with brine (100 ml) and dried over Na,SO,.
Filtration and evaporation of the organic solution in vacuo yielded 7.2 g of the desired
product as an orange foam that was used in the next step without any further purification.

APCI-MS m/z: 409 [MH'].

5
Intermediate 4
(1R,2R,3a8S,3bS,10aS,10bR,118S,12aS)-10b-Fluoro-7-(6-fluoropyridin-3-yl)-1,11-
dihydroxy-2,10a,12a-trimethyl-1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-
tetradecahydrocyclopenta[ 5,6 naphtho[ 1,2-f]indazole-1-carboxylic acid
10 F

In a 500 mL round-bottomed flask was dissolved intermediate 3 (7.2 g, 17.63 mmol) in
acetic acid (100 mL) and the solution was degassed with nitrogen gas, N;. 2-Fluoro-5-
hydrazinylpyridine (2.465 g, 19.39 mmol) was added at room temperature and the mixture
was stirred with a magnetic stirrer for 30 minutes. The solution was freeze-dried overnight

15 to yield 8.7g of the desired product as an orange solid. APCI-MS m/z: 500 [MH].

Intermediate S
(1R,2R,3a8S,3bS,10aS,10bR,118S,12aS)-10b-Fluoro-7-(6-fluoropyridin-3-yl)-1,11-
dihydroxy-2,10a,12a-trimethyl-1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-

20  tetradecahydrocyclopenta[5,6]naphtho[1,2-f]lindazole-1-carbothioic S-acid
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In a 100 mL round-bottomed flask was dissolved intermediate 4 (8.7 g, 17.62 mmol) in
DMF (20 mL) and di(1H-imidazol-1-yl)methanone (CDI, 5.71 g, 35.23 mmol) was added
at room temperature. After the gas evolution had ceased, the mixture was stirred in a sealed

5  flask overnight. Hydrogen sulfide (H,S) was subsequently bubbled through the solution for
10 minutes and the resulting solution was allowed to stir for another 10 minutes. The
solution was added to 200 ml 1M HCl in a separation funnel and the mixture was extracted
with EtOAc (2x150 ml). The combined organic phases were washed with 0.5M HCl
(3x100 ml) and brine (40 ml), were subsequently dried over Na,;SOy, filtered and the

10  organic solvent was evaporated in vacuo to give 9.0g of the desired product as an orange

foam which was used in the next step without any further purification. APCI-MS m/z: 516
[MH'].

Example 1
15 (1R,2R,3aS,3bS,10aS,10bR,118,12aS)-10b-Fluoro-1-{[(fluoromethyl)sulfanyl]carbonyl} -

7-(6-fluoropyridin-3-yl)-11-hydroxy-2,10a,12a-trimethyl-
1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-tetradecahydrocyclopenta[ 5,6 Jnaphtho[ 1,2-
flindazol-1-yl methoxyacetate (Compound A)
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In a 250 mL round-bottomed flask was dissolved intermediate 5 (8.8 g, 17.07 mmol) in
DCM (80 mL) and triethylamine (5.91 mL, 42.67 mmol) was added. To the stirred mixture
was added 2-methoxyacetyl chloride (3.89 g, 35.84 mmol), whilst cooling in a water bath,
and the mixture was stirred for 10 minutes. N;-ethyl-N,,N;-dimethylethane-1,2-diamine
5 (3.48 mL, 22.19 mmol) was added and the mixture was stirred for another 10 minutes A

solution of 60% bromofluoromethane (4.82 g, 25.60 mmol) in DMF was added, followed
by triethyl amine (2 ml) and the reaction was allowed to stir for an additional 30 minutes.
The resulting mixture was concentrated in vacuo and partitioned between EtOAc (150 ml)
and 1M HCI (150 ml). The aqueous phase was extracted with EtOAc (150 ml) and the

10  combined organic phases were washed with 0.5M HCI (2x100 ml), water (100 ml) and
brine (50 ml). Drying over Na,SO4 was followed by filtration and evaporation in vacuo to
yield the crude product as a foam which was purified on silica (Heptane:EtOAc 3:1 to 2:1)
to give 2.9g of the target compound as a yellowish solid.
A small sample (0.35g) of this material was purified on a preparative HPLC column

15  (Kromasil C18, CH3CN / water), the compound containing fraction were freeze-dried to
yield 0.26g of the target compound as a colourless solid. The solid was suspended in Et,O
(10 ml) and the suspension was stirred at room temperature for 2 hours. The solid was
isolated by filtration to give 0.23g of the tartet compound as a white crystalline solid.
APCI-MS m/z: 620 [MH'].

20 'HNMR (400 MHz, CDCls) & 8.36 (1H, s), 7.99 (1H, m), 7.51 (1H, s), 7.07 (1H, dd), 6.18
(1H, s), 6.01-5.76 (2H, m), 4.45 (1H, bs), 4.12 (2H, s), 3.45 (3H, s), 3.45-3.40 (1H, m),
3.32 (1H, d), 2.80 (1H, d), 2.61 (1H, t), 2.49-2.19 (4H, m), 1.96-1.82 (2H, m), 1.76-1.66
(1H, m), 1.65-1.51 (1H, m), 1.41 (3H, s), 1.41-1.33 (1H, m), 1.28 (1H, bs), 1.12 (3H, s),
1.04 (3H, d).

25
Example 2
Inhibition of lipopolysaccharride (LPS)-induced TNFa production in human

peripheral blood mononuclear cells

30  Human isolated peripheral blood mononuclear cells (PBMCs) were pre-incubated with a
range of concentrations of the GR agonist (1R,2R,3aS,3bS,10aS,10bR,11S,12aS)-10b-
Fluoro-1-{[(fluoromethyl)sulfanyl]carbonyl } - 7-(6-fluoropyridin-3-yl)-11-hydroxy-
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2,10a,12a-trimethyl-1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-
tetradecahydrocyclopenta[5,6 Jnaphtho[1,2-f]indazol-1-yl methoxyacetate (Compound A),
alone or in the presence of a range of concentrations of a second compound with a distinct
pharmacological activity for 45 minutes at 37°C. The second compound was selected from
5 B, adrenoreceptor agonist, a dual 8, adrenoreceptor agonist/M3 receptor antagonist
(hereinafter referred to as a “MABA compound”), a muscarinic antagonist or a p38 kinase
inhibitor. After the pre-incubation period, the cells were then incubated with LPS
(5ng/mL) for 18 hours at 37°C to induce TNFa production. The total assay volume was
200 pL. At the end of the incubation period, 10 pL of the culture supernatant diluted 1:5
10  was analysed to quantify the TNFa released using AlphaLISA (PerkinElmer). The
fluorescence was detected on an EnVision Alphareader. Inhibition curves were fitted
using a 4-parameter logistic equation in a non-linear curve fitting routine and activity was
expressed as pIC50.
In this series of experiments, the test of Compound A alone gave a pIC50 for inhibition of

15  LPS-induced TNFa production from human PBMC of 9.6 0.1 (n=7 exp).

In the particular series of experiments described below, compound A was tested in

combination with each of the Compounds B to H described in the following table. In the

table the chemical structure of each of the exemplified compounds is depicted together
20  with the chemical name used in the present specification to denote the compound parent

structure.

25

30
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Compound | Chemical Structure and IUPAC name Mechanism

A R agonist
(IR 2R 3S.3bS,10aS.10bR,11S,12aS)-10b-Fluoro-1- | O 4€0MS

{[(fluoromethyl)sulfanyl]carbonyl }-7-(6-
fluoropyridin-3-yl)-11-hydroxy-2,10a,12a-trimethyl-
1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-
tetradecahydrocyclopenta[ 5,6 naphtho[ 1,2-f]indazol-1-

ylmethoxyacetate

B OH LABA

N-[2-(Diethylamino)ethyl]-N-(2- {[2-(4-hydroxy-2-
0x0-2,3-dihydro-1,3-benzothiazol-7-yl)ethyl]
amino } ethyl)-3-[2-(1-naphthyl)ethoxy]propanamide
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Compound | Chemical Structure and IUPAC name Mechanism

S

H
H(N N
~N
@ LAMA

0] =

C

((R)-3-(1-phenyl-cycloheptanecarbonyloxy))-1-
(pyridin-2-ylcarbamoylmethyl)-1-azonia-bicyclo
[2.2.2]octane

HN-" :
HO
AN
H o
OH

D 5-{(1R)-2-[(5,6-dicthyl-2,3-dihydro-1H-inden-2- LABA

yl)amino]-1-hydroxyethyl}-8-hydroxyquinolin-2(1H)-

onec
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Compound | Chemical Structure and IUPAC name Mechanism
N
AN @
N N
H 5 H
E p38

N-cyclopropyl-4-methyl-3-{3-[(1-{2-[2-
(methylamino)ethoxy]phenyl} cyclopropyl)amino]-2-
oxopyrazin-1(2H)-yl} benzamide

N-cyclopropyl-3-fluoro-4-methyl-5-[3-[[ 1-[2-[ 2-
(methylamino)ethoxy]phenyl]cyclopropyl]amino]-2-
oxo-1(2H)-pyrazinyl]-benzamide

.o
N
H e =
% o \
o . S
R “0 _
H oHL

G LAMA
(1R,2R,48,58,7S)-7-{[hydroxy(dithiophen-2-

yhacetylJoxy}-9,9-dimethyl-3-oxa-9-

azoniatricyclo[3.3.1.0%*nonane




72.4 Conpound F 0 9.2 9.6 79.0 NA = not available Table 6. Comound A in
conbi nation with Com ound G Corns ound Concentration plC50 pEC50 % Max
(ti M corwo=owdersocorn sound A inhibition Conpoun@CE&GB29111058898
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Compound | Chemical Structure and IUPAC name Mechanism

F 0™ s

S>:O

N
H

OH
H MABA

7-{(1R)-2-[(2-{2-fluoro-5-[(4-{[2-(1-methylethyl)-1,3-
thiazol-4-yl]carbonyl }-1-oxa-4,9-diazaspiro[5.5]
undec-9-yl)methyl]phenyl } ethyl)amino]-1-

hydroxyethyl}-4-hydroxy-1,3-benzothiazol-2(3H)-one

The pICso and maximal inhibition achieved for combinations of Compound A with each of

Compounds B to H are shown in Tables 1 to 7 below and in Figures 1 to 7 respectively.

5
In tables 2 and 4 to 7, the data represents the mean of two separate experiments using
PBMC from healthy blood donors (n=2). In table 3, the data represents the mean of three
separate experiments using PBMC from healthy blood donors (n=3). In table 1, the data
represents the mean of four separate experiments using PBMC from healthy blood donors
10 (n=4).
Table 1. Compound A in combination with Compound B
Compound Concentration |[pICS0 ECS0 % Max
(UM compound A [ compound A | inhibition
Compound B 1 9.7 9.4 84.4
Compound B 0.1 9.7 9.4 83.3
Compound B 10.01 9.6 9.5 83.0
Compound B 10.001 9.3 9.6 78.6
Compound B 10.0001 9.4 9.7 81.3
Compound B [0.00001 9.3 9.6 80.5
Compound B 10.000001 9.2 9.5 77.1




73.2 Conpound G 0.1 9.2 9.5 69.2 Conpound G 0.01 9.0 9.2 68.0 Conpound G
0.001 8.9 9.4 68.1 Conpound G 0.0001 9.0 9.3 71.1 Conpound G 0.00001 9.0

9.4 70. 1 worprumese 0. 000001 PCT/GB2011/051898
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Compound Concentration |plC50 PECS0 % Max

wM) compound A | compound A |inhibition
Compound B |0 9.2 9.6 79.0
Table 2. Compound A in combination with Compound C
Compound Concentration |plC50 PECS0 % Max

(UM compound A | compound A |inhibition
Compound C 1 9.2 9.5 75.2
Compound C 0.1 9.3 9.5 76.9
Compound C  10.01 9.2 9.5 75.9
Compound C  10.001 9.2 9.4 72.9
Compound C  ]0.0001 9.2 9.4 77.6
Compound C 0.00001 9.4 9.6 78.5
Compound C 0.000001 9.3 9.7 79.5
Compound C |0 9.2 9.6 79.0
Table 3. Compound A in combination with Compound D
Compound Concentration |plC50 ECS0 % Max

wM) compound A | compound A |inhibition
Compound D |1 9.6 9.4 80.4
Compound D 0.1 9.6 9.3 80.5
Compound D ]0.01 9.3 9.2 78.5
Compound D 10.001 9.4 9.5 79.1
Compound D ]0.0001 9.3 9.6 73.0
Compound D 0.00001 9.3 9.6 74.0
Compound D 0.000001 9.1 9.5 73.1
Compound D |0 9.2 9.6 79.0
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Table 7. Comound A in combination with Com ound H Corn sound Concentration
pl C50 pEGSO0 2042kaw050(ti M corn sound A corn sound A inhi lpcTiGB20Gospsand H 1
>13 9.5 92. 2 Conmpound H
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Table 4. Compound A in combination with Compound E

Compound Concentration |plCS50 PECS0 % Max
(uM) compound A | compound A |inhibition
Compound E 1 >13 9.1 93.6
Compound E 0.1 >13 9.1 90.4
Compound E  [0.01 >13 9.1 90.4
Compound E  10.001 9.1 9.4 70.5
Compound E  ]0.0001 9.2 9.7 69.6
Compound E  [0.00001 9.0 9.6 68.4
Compound E  [0.000001 8.9 9.5 68.6
Compound E |0 9.2 9.6 79.0
5
Table S. Compound A in combination with Compound F
Compound Concentration |plCS50 PECS0 % Max
(uM) compound A | compound A |inhibition

Compound F 1 >13 N/A 96.3
Compound F 0.1 >13 9.3 95.1
Compound F 0.01 >13 9.3 90.6
Compound F 0.001 9.3 9.6 74.7
Compound F 0.0001 9.3 9.8 72.3
Compound F 0.00001 9.4 9.7 71.7
Compound F 0.000001 9.1 9.6 72.4
Compound F 0 9.2 9.6 79.0

N/A = not available

Table 6. Compound A in combination with Compound G

Compound Concentration |pICS50 PECS0 % Max
(uM) compound A | compound A |inhibition

Compound G |1 9.1 9.3 73.2
Compound G 0.1 9.2 9.5 69.2
Compound G |0.01 9.0 9.2 68.0
Compound G 10.001 8.9 9.4 68.1
Compound G ]0.0001 9.0 9.3 71.1
Compound G ]0.00001 9.0 9.4 70.1
Compound G 10.000001 8.8 9.3 67.4
Compound G |0 9.2 9.6 79.0
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Table 7. Compound A in combination with Compound H

Compound Concentration |pICS50 PECS0 % Max
(UM compound A | compound A |inhibition
Compound H |1 >13 9.5 92.2
Compound H 0.1 10.4 9.5 85.4
Compound H [0.01 9.7 9.4 83.6
Compound H 10.001 9.5 9.5 82.2
Compound H ]0.0001 9.5 9.8 78.8
Compound H  [0.00001 9.3 9.6 76.8
Compound H  {0.000001 9.2 9.7 81.0
Compound H [0 9.2 9.6 79.0
5
10
15

20
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1. A pharnaceutical product conprising a first active ingredient which is
(1 R 2R 3wve3nBi8e0sd CaS , 1 (bR, 11 S, 1 2aS)- 1 b- Fl uCO/GERO11{051898

[ (fl uoromet hyl )sul fanyl] carbonyl} - 7-(6-fluoropyridin-3 -y1)- 11
-hydroxy-2,1 0Oa, 1 2a-trinmethyl- 51,2, 348 a,3b,4,5,7,1 0,1 Ca, 1 Oo, 1
1,12, 12a-tetradecahydrocycl openta[ 5, 6] naphtho [ 1,2- f]indazol- 1 -yl

nmet hoxyacetate or a pharnaceutically acceptable salt thereof; a second
active iqgag 'gnt selected froma 132 adrenoreceptor agonist, a dual 132
adr enor eceptor agoni st/ M3 receptor antagoni st, a nuscarinic antagonist, a

p38 kinase inhibitor, a neutrophil el astase i.nhibj.tor . pho odi est er ase
P4 | nii tor . ars PREBeRTSEPe B PRIE08 M R bR RS RRR

gl ucocor (1 RERBASSHSPL0AS, 188RINi1 S 122N PPlubAN B[ (TlubRen iyl FRIfenyl |carbonyl } -
pharmaceutically acceptabl e excipients. 2. A pharmaceutical product

accor di ng-tolearapyridin-ind)&] -hydmsy-deddaddaddmpihgl-i ngredient is a 132

o engr Sqp! 9 1890 8 04 . 4 SPRUTRGSHL G AEAEHE pagaRydano Lo ol aim

1 wherein e rve bre I en recépt or

agoni st/ ¥Bnd«ok piyd metivkf@emtSdr a prhrmAcduiiaslpaetpthisialkalpthechocia @ceat di ng to
claim1l wherein the second active 20ingredient is a muscarinic antagoni st.
5. A pharfaxengicdint plessciroredbradrangracepter agomist: aghal Bi renpscesa®dnd act i ve

i ngredie I ' e i.nhj bi o , 2 ' .. pr.oduct

accordin§%9%a@?aﬁ%?w%aﬁﬁ%ﬁ“?§’4%“%%?8F%§§%P€§§P?3$%§%§%#@%#?’#htion by

i nhal at i @Butropb dlisyasp nitlsitor] Mpladsphodiestdrada I & hifimlr MRAEKD loahsephltbiset

according to claim1 or claim6. WD 2012/ 046050PCT/ GB2011/ 051898 50
10  ‘or a non-steroidal glucocorticoid receptor agonist; and optionally one or more

pharmaceutically acceptable excipients.

2. A pharmaceutical product according to claim 1 wherein the second active
ingredient is a 3, adrenoreceptor agonist.

15
3. A pharmaceutical product according to claim 1 wherein the second active

ingredient is a dual B, adrenoreceptor agonist/M; receptor antagonist.

4. A pharmaceutical product according to claim 1 wherein the second active

20  ingredient is a muscarinic antagonist.

5. A pharmaceutical product according to claim 1 wherein the second active

ingredient is a p38 kinase inhibitor.

25 6. A pharmaceutical product according to claim 1 which is in a form suitable for

administration by inhalation.

7. A dry powder inhaler containing a pharmaceutical product according to claim
1 or claim 6.

30



8. A dry powder inhaler according to claim7 which is a nmultiple unit dose
dry powder inhaler. 9. A pharmaceutical product conprising a preparation
of a firswoaetZ/o46058i ngredi ent which is (1R 2R, 3aS, 3bS, 10a%/GK2bR/151898

1S, 12aS) - 10b- Fl uor o- 1- {[(fluoronethyl)sulfanyl]carbonyl}
-7-(6-fluoropyridin-3 -y1)- 1 1 -hydro 2, 1 0a,1

2atrimethyl-1, 2, 3, 3a, 3b,4,5,7, 10, 10a, 10b, 1 1,12, 12a-

t et radecahydr ocycl opent a[ 5, 6] napht ho[ | 2 f]|ndazol 1-y1 et hoxyacetate or

a pharmageutical ly, r f cond
active |§bred|entAiggﬁﬁg%%ggﬁ??%h§gﬁqgéﬁp@?@ﬂ%?@%@bgg?&gﬁggﬁgﬁd0§:%& 132
adr enor egepider inagioni st/ MB recept or antagoni st, a mnuscarini c antagoni st, a
p38 ki nase inhibitor, a neutrophil elastase inhibitor, a phosphodi esterase
PDE4 inhibitor, an I KK2 kinase inhibitor or a non-steroidal glucocorticoid
receptor gagoni st, _A"?ﬂrﬁiagelhf@gl &6&&@%@1&?8&@ Q@?e fa&‘hoﬁ'o%!k‘&&%@t%@ Seque”t' al
or separate admnistration to a patient inn 3 thereof 15 .

phar nﬁcedmgrcébntpmbdlmst(ladd?ohﬁ 3P, 1@aScliOaRmM 18, 1 2a8 e it @h-FAluohe 1 pr epar at i ons of
the first d seco i ngr.e ts are. e a . for it.able for
nini i st AR BB eGonst o e B il St T3t o ng 1 o
any one @fimbingl-PReceding sal @, 1, 1f0¢gr11q52e12an treating chronic obstructive
pul nonary di séase, asthma, rhinitis, enphysema or bronchitis. 12.Use of

first andetedeemadmeyslopenitaigoduipbhol] 2M@plﬁlwh@efhoxs¢cem ¢nee ingredient is

bS
CoH oy oty e BRble o Bort hudy prlpfida ol fRpR G jpdroqibn

- hydroxy slectdd Bdm 4B 2adetdréd®Btdavbonidt, a dual 3d1%n§11%c S a Bmsﬂ/l\/gyréce r 1 O, 1
1,12 1 2a- tetradgcahydraggclo%enta[S g%nap thoéJp 1g - |ndg§BI 1l-yl

met hox y agetagorision nalsgmanmmat,aﬂ 38 leinese pulabite, & atutrqphé re@@fase whibitohe

2 anor oatpiPOA8&GSH FOE i Pt B ERPLEERRLTOr BPFReBiprefil 2t agoni st, a

P38 ki nagudobiibbitl @Eccpeor AgsHisORALLcirttha prcpatibMADiIféimuRarRbes Riadhesdt er ase
PDE4 inhibitor, an | KK2 kinase inhibitor 51 or a non-steroidal

gl ucocor (OF sAaERte adBiisiatiag hd Batient 1 reRd thesenif act ure of a nedi cament for the
trea nt of a respiratory disease. 13. A nmethod of treating a respiratory
di sease which conprises sinultaneously, 5sequentially or separately

admi ni stdoing to %pbdrhﬁﬁéuticﬁll preéutt hbwrdiag to claia) 9.avlhidieihapepicparalibns of
effectlve d se o rst active ingredient_ bein R.2R 3aS§,3bS, |1 GaS, 1
R, 11 Zisut Sfc L getiyg ingredients prereaeh woar@ﬁ@tSH%lbff% fRrradmyipEaiiondyy | )
'7'(6'f|98{@RM%!d'” 3 -yl)- 11 -hydroxy-2, 1
12atrinethyl-l,2,3,3a,3b,4,5,7,10,10a,10b,1 1, 12 12a- 1
Otetradecahydrocyclopenta[5,6]naphtho[1,2-f]indazol-l-yl nmet hoxyacet ate or
a

20 11. A pharmaceutical product according to any one of the preceding claims for
use in treating chronic obstructive pulmonary disease, asthma, rhinitis, emphysema or

bronchitis.

12. Use of first and second active ingredients, wherein the first active ingredient is
25 (IR,2R,3aS,3bS,10aS,10bR,118S,12aS)-10b-Fluoro-1-{[(fluoromethyl)sulfanyl]carbonyl}-
7-(6-fluoropyridin-3-yl)-11-hydroxy-2,10a,12a-trimethyl-
1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-tetradecahydrocyclopenta[ 5,6 Jnaphtho[ 1,2-
flindazol-1-yl methoxyacetate or a pharmaceutically acceptable salt thereof, and the
second active ingredient is a 3, adrenoreceptor agonist, a dual B, adrenoreceptor
30  agonist/M3 receptor antagonist, a muscarinic antagonist, a p38 kinase inhibitor, a

neutrophil elastase inhibitor, a phosphodiesterase PDE4 inhibitor, an IKK2 kinase inhibitor



pharmaceutically acceptable salt thereof; and (b) a therapeutically
effective dose of a second active ingredient selected froma 132

adr enor eceptorz/@geni st, a dual 132 adrenoreceptor agoni PCTNB20HOSPEI8r

ant agoni st, a nuscarini c antagoni st, a p38 kinase inhibitor, a neutrophi
el astase inhibitor, a 15 phosphodi estespse PDE4 inhibitor, an |IKK2 kinase
i nhibitor or a non-steroidal glucocorticoid receptor agonist. 14. A kit
conpri si ng a preparation of a first active ingredient which is (1

R 2R 3 a% §t6T i al%o’co&ic%ﬁﬁ{p%o_r%gé%@%@ TTh?: rrg?lufacHl% 8ra éfegii;kl:_al_sn_entlf?r

[(fluoroneth )su car uor opyri di n-

- hydr oxy iz trdatfent of2 raspitatorgthydse. 1 , 2, 3 , 3a, 3b, 4, 5 , 7, 10,10a, 1 o, 1
1,12, 12a-tetradecahydrocyclopenta[5 , 6] naphtho [ 1 ,2- f]indazol -1-y1l
nmet hoxyacetate or a pharnaceutically acceptable salt thereof, and a

preparatijgn of aAsrﬂé:tR&fioiat%a'tMg a%%%‘hﬁ%‘rﬁ&{seé:s@ I\xﬁﬁéhe&)nflgﬂrfégﬁ ﬁmjaﬁgneous E)I,[ or

adr enor ecept or agoni st, a renor ecept or oni st/ rece
antaanl$emxmndu5@ampmawbanmagmnﬁs@;oap@®8HM1ma§ehaﬁmmhlbltor a neutrophi

el ast ase .i.nhj bltor osphodi est e e PDE4 inhibitor, an | KK2 ki nase
bt o e hica PR B A AR Rt B or Catom st and

I nstruct e fROPRBAS,388 TULS 2O USS, 1 SEPUGBLERbroOl- Separ at e adni ni stration of
the preparations to aipatlent i'n need t her eof )

{[(fluoromethyl)sulfanyl]carbonyl }-7-(6-fluoropyridin-3-yl)-11-hydroxy-2,10a,12a

trimethyl-1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-

10  tetradecahydrocyclopenta[5,6]naphtho[1,2-f]indazol-1-yl methoxyacetate or a

pharmaceutically acceptable salt thereof; and

(b) a therapeutically effective dose of a second active ingredient selected from a 3,

adrenoreceptor agonist, a dual 3, adrenoreceptor agonist/Ms receptor antagonist, a

muscarinic antagonist, a p38 kinase inhibitor, a neutrophil elastase inhibitor, a

15  phosphodiesterase PDE4 inhibitor, an IKK2 kinase inhibitor or a non-steroidal

glucocorticoid receptor agonist.

14. A kit comprising a preparation of a first active ingredient which is
(1R,2R,3aS,3bS,10aS,10bR,11S,12aS)-10b-Fluoro-1-{[(fluoromethyl)sulfanyl]|carbonyl } -
20  7-(6-fluoropyridin-3-yl)-11-hydroxy-2,10a,12a-trimethyl-
1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-tetradecahydrocyclopenta[ 5,6 Jnaphtho[ 1,2-
flindazol-1-yl methoxyacetate or a pharmaceutically acceptable salt thereof, and a
preparation of a second active ingredient selected from a 3, adrenoreceptor agonist, a dual
B2 adrenoreceptor agonist/M; receptor antagonist, a muscarinic antagonist, a p38 kinase
25  inhibitor, a neutrophil elastase inhibitor, a phosphodiesterase PDE4 inhibitor, an IKK2
kinase inhibitor or a non-steroidal glucocorticoid receptor agonist, and instructions for the
simultaneous, sequential or separate administration of the preparations to a patient in need

thereof.



