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A conbi nati on of conpounds, which can be used in the
treatnment of respiratory di seases, especially chronic

wobavneass ve pul nonary di sease (COPD) and ast hpeI/SEa806/000971

present invention relates to conbi nations of
pharmaceutically active substances for use in the
treatnent of respiratory di seases, especially chronic
obstructive pul nonary di sease (COPD) and asthnma. The
essential function of the fungs requires a fragile
structure with enornous exposure to the environment,
né eRfbAgeHom of £aEROUNds ¢ BBes | caal béerﬂqeﬁsm singl

cartE??ﬁ‘}’@éFls"f FpirpEIyofEseases y|esp LHrabreir act i ons
of °PFFASEY% PEHANRES ddReesfeEPF éggﬁég“ﬁ on,
i nfl uence the response to this exposure. Damage or
P bl Bk e BB AR, B bl dBa? sl a St B,
U@fr 'sle@stwet)menwf mespieary dxﬁeasela,asla::cﬂllysﬁmmmﬁmum‘ pulifichady

[ al th inportance. Respiratory diseases include

é@ ﬂ% ﬁﬁ“‘d’?@; Acute Respiratory Distress Syndrone
(ARDS) occupatlonal Iung dlsease I ung cancer,
iuberc 0Si S, . npconi 0si s, pneunoni a,

ki BH’F Reafeg fREde BTHCREh i copimays ggosure to

tﬁ&mﬂ)mlﬁ:ﬂld mal‘ﬁthhg'fﬁﬂluﬁﬂi@ Rgiciobes, AMBGEnsCARAERBInGend. BBst factors,
ra%ﬁﬁlrator dJseases is asthma. Asthma is general ly

REITAUCTATIORHY [ERHS CoRISPs ardespetiscompositive fuengayhe

Wpbiite & thideGRburs mﬁg@& ifdclisd B%eflﬁr%gbiﬂgr@rﬂ% Iota%&e range of
alrflow obstruction. It is characterised clinicall )ﬁ

%es%%e@fratﬂﬂé@gqnh@r regyrgﬁgfyechseaqe@) A augber of these disgases are
of Efe@c"ﬂ)hﬁllc‘iieﬁﬁﬁrnb&gméy RQpHRSy gﬁéﬂsesm rA%\xtE Em%eln ury, Acuyte

i‘'ncreasing in preval ence and severity mat ed
ReppiratorsDisegss Sridfoghed ARSI o patipbnad b thseaiss lunf eancer,

tﬁﬁﬁ:ﬂioﬁg £3 sﬁfpélglﬁ'%o%hrﬁ %n%grﬂgﬁlgl gh}%? C?i]{omcﬁpstmgc “Q:ITH

Therapy s ou1 ere e al'ne ntro
I@@mpmwﬁh&ew(CﬁabﬁmdanmmmI|fe is possible and at the
sane tinme provide basis for treating the underlying
i nfl anmati on.

Among the most common of the respiratory diseases is asthma. Asthma is generally

defined as an inflammatory disorder of the airways with clinical symptoms arising from
intermittent airflow obstruction. It is characterised clinically by paroxysms of wheezing,
dyspnea and cough. It is a chronic disabling disorder that appears to be increasing in
prevalence and severity. It is estimated that 15% of children and 5% of adults in the
population of developed countries suffer from asthma. Therapy should therefore be aimed
at controlling symptoms so that normal life is possible and at the same time provide basis

for treating the underlying inflammation.

COPD is a term which refers to a large group of lung diseases which can interfere with
normal breathing. Current clinical guidelines define COPD as a disease state characterized
by airflow limitation that is not fully reversible. The airflow limitation is usually both
progressive and associated with an abnormal inflammatory response of the lungs to

noxious particles and gases. The most important contributory source of such particles and
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COPD is a termwhich refers to a |large group of |ung
di seases which can interfere with normal breathing.

w@eorentisx| i ni cal gui deli nes define COPD as a PUBHEEXE6/000971

state characterized by airflowlimtation that is not
fully reversible. The airflow limtation is usually
bot h progressive and associ ated with an abnor nal

i nfl ammat ory response of the |lungs to noxious
particles and gases. The npst inportant contributory
source of such particles andgases, at least in the
western world, is tobacco snoke. COPD patients have a

vari of . s tons,. incl udi C ness. . of
R S R S L e iy
sgyipiping fre:luding senghy shontetyssdf breathj and exykssive prodixeion of sputum; such
cel lul ar conmpart nents, includi neutrophils, .

SR B iz SO SaUPRT e oL et oot Pugine
refRPhil sabcrGMREs, tan® BSithE1RY &1 ATHRY w B8 idpdRtaiittofiitidhs covered
bronchitis and enphysema., Chronic bronchitis is a

By S PSP PR PiS ARERTIPBYSSBE t he bronchi which causes

i ncreased production of mucous and ot her changes. The

atients' synptons are cough and expectoration of
qhienctibp Brailensrstepsieninflammation of da bropeh Fbick cquses digeated

i fhanen e
B e P e P

edbestaition efsputEmpRyererpropahiti certieashie motedieguedt daseronhi ch
Bl Tk il ARG ing SRS arkdo L BB

difabidity. ar eas of the |ungs becone enl arged. These

enl arged areas trap stale air and do not effectively
exchange it with fresh air. This results in difficult
Tempghgdelia o dhroahicrieng disessd wthich affecnahd 41veoli em/orabeyegédvfidei ng

del.i ver ed. t he bl ood. The pr.edom pant s tom i
oL B, P ety S8 S el B B ey i Become
chheded PRbdcicflaRg@its tidf eblle hif add® nbf EREtVERlex@hnge it with fresh
r,esgii ratory di seases include b2-agonjsts. These agi_ent S
%‘Tai—r STERHE it “15%‘?%{12“1% ‘E}ld)maé{d‘?slélﬁﬁlr”ésc‘fg}&te&?oxé{%r??@g §§ IV‘FFﬁﬂl/

BencbiRE e pRidEMAR LB R RIS At B PRY LRl RisNorfibs SASEMh.
by rel axi ng the bronchial snooth nuscles, reducing

ai rway obstruction, reducing lung hyperinflation and

'ﬁﬁﬁi‘b@@i@ lbéégts %Ek‘ariﬁ e %atﬁgnt Qfl%@ﬁrgtory diseases include B,—agonists. These

agents (also known as beta2 (B,) adrenoreceptor agonists) may be used to alleviate
symptoms of respiratory diseases by relaxing the bronchial smooth muscles, reducing

airway obstruction, reducing lung hyperinflation and decreasing shortness of breath.

Whilst treatment with a B, —agonist can yield important benefits, the efficacy of these
agents is often far from satisfactory. Hence there is a pressing medical need for new
therapies against respiratory diseases such as COPD and asthma, in particular for therapies

with disease modifying potential.

W001/98273 and WO03/051839 describe compounds having activity as pharmaceuticals,

in particular as modulators of chemokine receptor (especially MIP-1c chemokine



Whil st treatment with a b2-agoni st can yield inportant
benefits, the efficacy of these agents is often far
w0 e@mosas3 sfactory. Hence there is a pressing PEOSEAD6/000971
need for new therapi es agai nst respiratory di seases
such as COPD and asthma, in particular for therapies
w th di.sease nodifying potential. W01/98273 and
W03/ 051839 descri be conmpounds having activity as
pharmaceuticals, in particular as nodul ators of
chenoki ne receptor (especially MP-I
a. chenoki nereceptor), salts thereof and pharnmaceuti cal
rdcoptony|satsiteeresf and phartuhesiticapformewittions, anbtbeil prtantigdansd indreating
v%ﬁ?rﬁkﬁi‘é ;i seases. The MEP-la chenokine receptor CCR
chenokine receptor 1) is highly expressed in tissues
affected in different autoi mmune, inflamatory,
i . Li . s . ly
D e e L s
s tipwenasieeted/indiffeeaiautoinypree ipEpmmptary} prafifaiatbyey hypaiprodiferative
ARG R @Bk Ay 3B BRGNL QY. IRMEORE 8G6Hd otRIild 1““"‘1&%%{3
t he pat hogenesis of respiratory di seases such as D

disgase.derenvPlp MElgPME P cells (561 neutEnpbisAd mopoey g Hmegoniages)
cBiaH IR AHeGPinSecnRMi B tcgfiftory lights G@hlhscors bieprRAGEsHt ON
the function of CCRl for recruitnent_and activation in
PIQYFRY e PRAYTES XGRS RS BReRg1o0 o8 (ef{3iomsn REshEEh? g‘iPﬁ‘bd%Ptr?éh
10t fobdhiex pleTiradbitedvaitmint sidaktivati@r iapagtissaesef f ect may be
observed in the treatnment of respiratory diseases if a
receptor antagonist is used in conbination with a

CCR
SR80 bt LB EUELRGL S R B gRRSRtAS!

b8 lobdghve @ et hiyneitaif kdigifatdri dideasds i ECRINSdPIE fidebmigtlis used
preparation or via or separate_ preparations), or
B eI o208t ToR TS LR ok PReR Lt o al
15 PiRRAbsAhéed A adnlibidred BEGMEtbRly et MO sRigRPBEnaceutical
invention, there is provided a pharmaceutical product
PEPRIFHPTSAT Y13, O feparate RISPHAtmEnor spapntiglly prssparalely yig geparate
PhRER&Mbrekicdy. | S @ conpound of general fornula

Thus, according to the present invention, there is provided a pharmaceutical product
20  comprising, in combination,

(a) a first active ingredient which is a compound of general formula

X

\ HN™ R
(R1)m4©/\ O\
N

25 wherein
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woreaonpe418R represents the group G -C4 al kyl ;

whereinmis 0, 1 or 2; each R independently represents
hal ogen or cyano; 2 R represents a hydrogen atom or

represents hydrogen or hal ogen; or a pharmaceutically
acceptable salt thereof; and (b) a second active
ingredient which is a b -agonist. The pharnaceutica
product of the present invention nmay, for exanple, be
a pharmaceutical conposition conprising the first and
second active ingredients in adm xture. Alternatively,
the pharmaceutical product may, for exanple, be a kit
ngr|5éﬁg a preparation of the first active
and a preparation of the second active
| i@fdperaibhlly r@pdst@dtaldgyn orogator uct i ons for the
S|nmltaneous sequential or separate administration of

H%rﬁF@ﬁQF%P?%%%nﬁgnﬁrﬁ*?ﬁent in need thereof. In the

COgtBbsett e RRUPCEELakyISPeci fication, an al ky
substituent group or an alkyl noiety in a substituent
angr oup may be |inear or branched. The integer mis

F”ﬁﬁﬁ%@@h%h}h&&n&ﬂmﬁggh R i ndependent |y represents

hal ogen (e.g lorine, fluorine, brom ne or iodine)
omﬂﬂ@g@M@nwﬂhagngﬂdwbdeH@ﬁ@néf the invention, mis 1

’élﬁlgecgnc{ aecP{‘let %%Q&lélt @h@f?ls%%e Qg&ﬁs‘?m particularly a

The pharmaceutical product of the present invention may, for example, be a
pharmaceutical composition comprising the first and second active ingredients in
admixture. Alternatively, the pharmaceutical product may, for example, be a kit
comprising a preparation of the first active ingredient and a preparation of the second
active ingredient and, optionally, instructions for the simultaneous, sequential or separate

administration of the preparations to a patient in need thereof.

In the context of the present specification, an alkyl substituent group or an alkyl moiety in

a substituent group may be linear or branched.
The integer m is preferably 1 or 2.

Each R1 independently represents halogen (e.g. chlorine, fluorine, bromine or jodine) or

cyano.

. . . 1 :
In one embodiment of the invention, m is 1 and R™ represents a halogen atom, particularly

a chlorine atom.

In a further embodiment, m is 1 and R1 represents a halogen atom (e.g. chlorine) in the
4-position of the benzene ring relative to the carbon atom to which the CHj linking group

is attached.

aPCIT/4ER06/000971
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In a further enbodinent, mis 1 and R represents a
hal ogen atom (e.g. chlorine) in the 4-position of the

whenwzenasying rel ative to the carbon atomto W TRE20n&000971

CH2 |inking group is attached.2 2 R represents a
hydrogen atom or nethyl. In one enbodi ment of the
present invention, R represents nethyl. 3 R represents
the group C4-C4 al kyl (e.g. nethyl, ethyl, n-propyl,

i sopropyl, n-butyl, 3 isobsityl, tert-butyl).
Typically, Ris methyl or ethyl, particularly nmethyl.
4 R represents hydrogen or hal ogen (e.g. fluorine,
chlorine brom ne or iodine). In an 4 enbodi nent of

e present invention, R represents hydrogen or

1& pesenea hydegen anpou melyloh choembpdanept 9f t@rmesslaprafbﬂltwn,d‘{
eX|st|n in stereoisoneric forms. It wll be

TREaptE %8@ that the invention enconpasses the use of
all geonetric and opti cal |soners of the compounds of

| | [ udi. t
LMo B L hopreal g acemptes
BHRET, tertTutyN By alS,Etis ke rof e, paRticalhey mewylopt i cal

isomers are the (S)-enantioners (i.e. conpounds wth
the S configuration at the stereocentre with R2 and OH

’taehad hydrddeg oﬂﬁmg@ﬂi@%sﬂd&mé ChIBAeAbrbnine BE B 1Gn t O

the present 1 nvention be synt hesi sed using the
%WB@@HG%%QE§E¥6%HWmﬁﬁmﬁkﬁﬂ¥@99#§d§ﬁﬁlW%b@%@%lSBQ The
conmpounds of fornulas (I) may be used in the formof a
phar maceutically acceptable salt, preferably an acid
‘Bedompondsdfermyladh argsapablapéiexdsting mrsiegeisomgrihrfolso Hivdlkbe

mgr‘?tg&?thﬁ 'the invention encompasses the use of all geometric and optical isomers of
the compounds of formula (I) and mixtures thereof including racemates. The use of
tautomers and mixtures thereof also form an aspect of the present invention. Preferred
optical isomers are the (S)-enantiomers (i.e. compounds with the S configuration at the

stereocentre with R* and OH attached).

The compounds of formula (I) according to the present invention may be synthesised using

the procedures set out in WO01/98273 and WO03/051839.

The compounds of formulas (I) may be used in the form of a pharmaceutically acceptable
salt, preferably an acid addition salt such as a hydrochloride, hydrobromide, phosphate,
sulfphate, acetate, ascorbate, benzoate, fumarate, hemifumarate, furoate, succinate,
maleate, tartrate, citrate, oxalate, xinafoate, methanesulphonate or p-toluenesulphonate. A
pharmaceutically acceptable salt also includes internal salt (zwitterionic) forms. Any
reference to compounds of formula (I) or salts thereof also encompasses solvates of such

compounds and salts thereof (e.g. hydrates).

It will be appreciated that the compounds of formula (I) and salts thereof may exist as

zwitterions. Thus, whilst the compounds are drawn and referred to in the hydroxyl form,
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sul f phate, acetate, ascorbate, benzoate, fumarate,

hem fumarate, furoate, succinate, naleate, tartrate,
w@raorme4as3 oxal at e, xi naf oate, net hanesul phonatBCT/SE2006/000971

or p-t ol uenesul phonate. A pharnmaceutically acceptable

salt also includes internal salt (zwtterionic) forns.

Any reference to conpounds of fornula (I) or salts

t hereof al so enconpasses sol vates of such conpounds

and salts thereof (e.g. hydrates). It will be

appreci ated that the conpounds of formula (lI) and

salts thereof nay exist as zmﬁtterions Thus, whi | st

th
BT SO EH e K Chlertheds S b oemya
af{daté etx‘aﬁplesmilt}m)pra‘sm imvenfiog cqs\epsrbeﬁémdraul @mi z»\ﬁttdnomnfdrms {ud)

and %E cgnul rOs of the present invention covers both
V? PIRPTPRY i onic forms and ni xtures t her eof
in aII proportlons I n anot her enbodi nent of the

! é\gr?etér@o %gqrﬂo% t?lg bregelglte 1n\c/:ecr)1 101, ﬂxe%ox%}gou];g ofrPéjrlmellﬂa((b)is geIc'ected
fdm{ 2- [ ((2S) - 3- {[I-(4 chlorobenzyl)plperidin-4-y|]anino
l\%@c[ggégﬁr ﬁ)é( 4- chlorobenzyl)plpeor? n-4 ﬁXrlnno} 2—%;/(9 oxyz%ylggﬁﬁgrlopyl)oxy]-

4hb&5m&h&ﬂﬁﬁxﬁmﬂﬁfzs) 3-{[1-(4- chlorobenzyl)plperldln 4
an no - hydr oxy-2- net hyl propyl) K
N—éi @p_@){g é‘n{}ﬂ Al}-(a)é{é?t&ﬁ;fy&élperl n— -yl]ammo} -2-hydroxy-2-

HMﬂl{yﬁro(Bpi) P4g c{r&&g@ly@acgahuc{e“' chl or obenzyl ) pi peri di n-4
? rOXypropyI)ox 4- hydr oxyphenyl

M%@lﬂqud@ZS)fQ_ 5—(@-}11({;@@@1)p1per1 1n—4-y1]am1no} -2-hydroxypropyDoxy]-

[ chl orobenzyl) pi peridin-4-yl] amno
41&%%Eb%ég L%?%%@f )oxy] - 4- hydroxyphenyl}
Not oo (RS, { [bf4-tidrebe@ryDpiperidin-fi-(y{]2mino}-2-hydroxypropyloxy]-

chl orob nzyl)plperldln 4-yl]am no} - 2- hydr ox
4;‘}1-‘13’50{‘#5‘%’?’(;%%?1’8%%? 6xY] - 4- hydr oxyphenyl }

NP POR 2 [(R.863-{ [Di(4-ehlgpbinpapaatidic-adyl lymiack 2pyduplye2-sal t
t her eof

I th di t. of th t
e B TR RSO A B P Bl & (1) 15 a salt of N

or a pharmaceutically acceptable salt thereof.

In another embodiment of the present invention, the compound of formula (I) is a salt of N-
{2-[((28)-3-{[1-(4-chlorobenzyl)piperidin-4-yljamino }-2-hydroxy-2-methylpropyl)oxy]-4-
hydroxyphenyl }acetamide, for example hydrochloride, hydrobromide, phosphate,
sulfphate, acetate, ascorbate, benzoate, fumarate, hemifumarate, furoate, succinate,
maleate, tartrate, citrate, oxalate, xinafoate, methanesulphonate or p-toluenesulphonate salt.
Salts with particularly good properties (e.g. favourable crystallinity and other physio
properties suitable for e.g. being formulated in a dry powder formulation for pulmonary
administration) are the benzoate, fumarate, or hemifumarate salts of N-{2-{((25)-3-{[1-(4-
chlorobenzyl)piperidin-4-yljamino }-2-hydroxy-2-methylpropyl)oxy]-4-

hydroxyphenyl}acetamide, including any forms of the salts referred to in the Examples.
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whyaroxghenyl }acet am de,

{2-1((2 )-3-{ [I-(4-chlorobenzyl)pi peridin-4-yl]amno
}- 2- hydr oxy- 2- net hyl propyl ) oxy] - 4-

hydr obr om de, phosphate, sul fphate, acetate,

ascor bate, benzoate, fumarate, hem fumarate, furoate,

succinate, nmaleate, tartrate, citrate, oxalate,

xi naf oat e, met hanesul phonate or p-tol uenesul phonate

salt. Salts with particularly good properties (e.g.

favourable crystallinity and other physio properties

suitable for e.g. being fornmulated in a dry powder

1h 8 bRl oﬁt&rmmam@g&nrﬁ%gﬁﬁ SHeSA ) Ok edr A

enzoat e, uwwa e umar at e sal

cll\jzs{aﬂm[e ()(02@')1@531;1@ [sle-g( @t leagi3DBroghyaiing.|ay }gaqgé@% ghystalld,ney ht]least

7%?] %gsta}ll dxe ‘or theaot)%é% calstafhnxl EI'IY&QIYII’I# a.ﬁ]oe est11n¥ gé l?ye?vog\r/erng é’ a

X{mmMﬁhh@n&Wamhmqgsln an enbodi nent of the invention

the conpound of formula (1) or salt thereof has

crystalline properties and is e.g. at |east 50%

16 amﬁﬁea E:Ihi)dﬂiﬂnen&&f dleeia&hucﬁlo% Gonijsoluad b fﬂlﬁhulaé'(l) ok Q@Sherch@io

E"é‘% | ine or at |east 80%cr?§sta (i/stalllnlty
68& 142384 °b30% BrRPeén P B Pe: 3% a‘i}’%oqffl? Tty SR y

techni ques. I n another enbodi nent of the invention,

t he conpound of fornula or salt thereof is from

I5ghgyid b ggted/baiwhen ot gy P%g% fiffragton pegisgge epmpgseb@ugdesson,

2@5 tﬂqua‘@lﬁ roYé;o@ is cbrﬁﬁtenﬂ \thl?’tﬁ@ﬁhl@d%tég %ﬁﬁa&o@@g gé’l‘{@ﬁf &apter

X- ray po fraction pea S are expr essed
@é&raéélsffrmﬁl))n (li 9{?841ﬁarsg€? the Bhited States Phaymaenpsip §p@m1tlcw XiRay

lﬁl?t?ac&lFH h??em?tr@srt 8412 W%TP%B%B}%?W‘W%&%E;Q' 25fiNa S;iogfmﬂé‘ MD:

X-ray di ractlon see t United Stateés
Phigd fatco PeirmacCpaial @nm{emmn HWORZOBIRMBPY. act i on, GCener al
Test <941>. United St at es Phart nacopeia, 25th ed.
Rockville, MD United States Pharnmacopei al Conventi on;
12 @0 2mRiHen? EEY) mvehmnatme easﬁqmihdrﬁﬁbmia (Dhea hemifambia®Ralt of

AFHERTRI Blop ooy Brhl Yy o RS-

ARdypherdyl wamﬁmy wRich&dhibits pr1esiythg @XYWing characteristic X-ray
4- hydr oxyphenyl } acet am de which exhibits at |east the

Ifoéi’IdFrdi}ﬁfﬁ*’@m&H ;| @Fﬁs@tlpéegf@eﬁa “powder diffraction
peaks (expressed in degrees 2qQ) :

(1) 6.2,10.7 and 12.5, or

(2) 6.2,10.7 and 18.8, or

(3) 6.2,10.7 and 18.0, or

4) 6.2,10.7,12.5, 18.0 and 18.8, or

(%) 6.2,10.7,12.5, 18.0, 18.8, 19.7 and 19.8.

In another embodiment of the invention, the compound of formula (I) is a furoate salt of
N-{2-[((25)-3-{[1-(4-chlorobenzyl)piperidin-4-ylJamino }-2-hydroxy-2-methylpropyl)oxy]-
4-hydroxyphenyl }acetamide which exhibits at least the following characteristic X-ray

powder diffraction peaks (expressed in degrees 26):

for exanpl e hydrochl peT/8E2006/000971
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(1) 6.2, 10.7 and 12.5, or (2) 6.2, 10.7 and 18.8, or
(3) 6.2, 10.7 and 18.0, or (4) 6.2, 10.7, 12.5, 18.0

wa@pa7e8t18 or (5) 6.2, 10.7, 12.5, 18.0, 18. 8, PABSE20061e)0971

19.8. In anot her enbodi nent of the invention, the
conpound of forrmula (1) is a furoate salt of N-{2-[((2
)-3-{[1-(4-chl orobenzyl ) pi peridin-4-yl] am no

} - 2- hydr oxy- 2- met hyl pr opyl ) oxy] -

4- hydr oxyphenyl }acet am de shi ch exhibits at |east the
foll ow ng characteristic X-ray pomder di ffraction
peaks (expressed in degrees 2qg) :(1) 6.3, 11.0 and

6,3, 10.7 and 12.7, or (3) 6.3, 11.0,
(f?6§ ”qgmgéié or (4) 6.3, 10.7, 11.0, 12.7, 13.9,

2462, Writhnd32.9,0ror 5 (5) 6.3, 10.7, 11.0, 12.7, 15.9,
7, and 25.5, or (6) 6.3, 10.7, 110

(%’263 ”](glémlesf %5 9, 17.7, 19.1, 19.7, 19.9., 21.6

@nd.326.511.0,n2antthHes.2 embiod, oent of the invention, the
onpo far 1), . f ate salt of N-{2-

@kgg’#Pglgéﬁpg(Eﬁ%ﬁ?gﬂéﬁeﬁaapfg'géFldln 4-yl] amino

&> 831007, 0KY-12:-7Me 9) k. Rr1BRY 1D XY ], 19.7) .9, 21.6 and 25.5.

4- hydr oxyphenyl }acet ani de whi ch exhibits at |east the

foll ow ng characteristic X-ray powder diffraction

19 aﬁéﬂfa ERYRIR88dnd iRvel6S, 86 §012;g>)md of (dohnuf: (iﬁqs afliroRte 30CLE
7, 10.4, 11.0 and 13.4, or )

2
M@Z K(ZSZt%“Sl 24fslozpbarﬁal>p1@n¢m-4dfllaw}é “hydrox2- émeth:(mrqmyléml-
Az%d%xylﬁkn}(l Eiletgmae widdh Sehibid athast]tge fglloﬁﬁg éhara&érlszw Xlrléy 6,

powder diffraction peaks (expressed in degrees 20):

(1) 6.7,11.0 and 13.4, or

(2) 6.7,104, 11.0 and 13.4, or

(3) 6.7,104, 124, 13.4 and 13.7, or

4) 6.7,10.4, 13.4 and 20.9, or

(5) 6.7,10.4, 11.0, 12.4, 13.4, 13.7, 15.6, 16.0 and 17.6, or

(6) 6.7,104, 11.0, 12.4, 134, 13.7, 15.6, 16.0, 16.1, 17.6, 18.0, 18.6, 18.9, 20.1, 20.9 and
23.4.

In another embodiment of the invention, the compound of formula (I) is a benzoate salt of
N-{2-[((25)-3-{[1-(4-chlorobenzyl)piperidin-4-yl]amino }-2-hydroxy-2-methylpropyl)oxy]-
4-hydroxyphenyl }acetamide which exhibits at least the following characteristic X-ray

powder diffraction peaks (expressed in degrees 26):

(1) 6.1,10.7 and 19.3, or

@) 6.1,12.2 and 14.1, or

(3) 6.1,10.7,12.2, 14.1, 18.1 and 19.3, or

4) 6.1,10.7,12.2, 14.1, 15.7, 18.1 and 19.3, or
(5) 6.1,10.7,12.2, 14.1, 15.1 and 19.3, or
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wo poodsptiBer enbodi nent of the invention,

(6) 6.7, 10.4, 11.0, 12.4, 13.4, 13.7, 15.6, 16.0,
16.1, 17.6, 18.0, 18.6, 18.9, 20.1, 20.9 and 23.4. 20

of formula (1) is a benzoate salt of N-{2-[((25)-3-
{[!-(4-chl orobenzyl) pi peridin-4-yl] am no

}-2- hydr oxy- 2- net hyl propyl ) oxy] -

4- hydr oxyphenyl }acet ani de whi ch exhibits at |east the
foll owi ng characteristic Xoray powder diffraction
peaks (expressed in degrees 2q): 25 (1) 6.1, 10.7 and
19.3, or (2) 6.1, 12.2 and 14.1, or (3) 6.1, 10.7,

Gl g At i &2 107, 122

or’'so (5) 6.1, 10.7, 12.2,

(1A 61, 1015122,4Ad, 1A, 35.7,018(16)9.5 212 add®4H6, 12.2, 14.1,
15.1, 15.7, 18.1 and 19.3, or (7) 6.1, 10.7, 12.2,
14.1, 15.1, 15.7, 18.1, 19.3, 21.2 and 24.6. In
Iaandtiee smieaiedt ofehtin@htidn) e con@iohd dlormiuhadT) doripatvae salf of
formula (1) is a ben Qat e. sal
Nl R ) sipRpeteat S incoulidio) Bt rat Mo propabb
4 h}%rdiylﬂiéﬁm%céiarﬁﬂé W &Mt Y0¥ the following characteristic X-ray

ydr oxyphe acet anmi de which exhibits at |east the
HOMdeMr?Fé‘O%PF&%%I FRIgSSEskip desyeep é‘i) powder diffraction
peaks (expressed in degrees 2qg) : (1) 6.5, 9.3 and
10.5, or (2) 6.5, 9.3, 17.6 and 17.8, or (3) 6.5, 9.3,
b 65,9221 QRdor12. 4, or (4) 6.5, 9.3, 10.5, 12.0, 12.4,

%86%;9i%7%mn&§léorl7-6 and 17.8, or (5) 6.5, 13.0 and

3) '6.25’, 9.39,r10.5,12.0 and 12.4, or

@) 6.5,9.3,10.5,12.0, 12.4, 13.0, 13.6, 15.5, 17.6 and 17.8, or

(5) 6.5,13.0 and 20.2, or

(6) 6.5,9.3,10.5,12.0, 12.4, 13.0, 13.6, 15.5, 17.6, 17.8 and 19.2, or

() 65,9.3,10.5,12.0, 12.4, 13.0, 13.6, 15.5, 17.6, 17.8, 19.2, 20.2, 22.8 and 26.0, or

8) 6.5,9.3,10.5,12.0, 12.4, 13.0, 13.6, 15.5, 17.6, 17.8, 19.2, 20.2, 22.8, 24.2, 26.0 and
30.7.

In an embodiment of the invention, the compound of formula (I) is the furoate or benzoate
salt of N-{5-Chloro-2-[((25)-3-{[1-(4-chlorobenzyl)piperidin-4-ylJamino }-2-hydroxy-2-
methylpropyloxyl-4-hydroxyphenyl}acetamide.

The second active ingredient in the combination of the present invention is a B, -agonist.
The B, -agonist of the present invention may be any compound or substance capable of
stimulating the B, -receptor and acting as a bronchodilator. Examples of 3, -agonists that
may be used in the present invention include bambuterol, bitolterol, carbuterol, indacaterol,
clenbuterol, fenoterol, formoterol, hexoprenaline, ibuterol, pirbuterol, procaterol,
reproterol, salmeterol, sulphonterol, terbutaline, tolubuterol, TA 2005 (chemically
identified as 2(1H)-Quinolone, 8-hydroxy-5-[1-hydroxy-2-[[2-(4-methoxy-phenyl)-1-
methylethyl]-aminoJethyl]-monohydrochloride, [R-(R*,R*)] also identified by Chemical

t he CPCPSER006/000971



10

15

20

25

30

(6) 6.5, 9.3, 10.5, 12.0, 12.4, 13.0, 13.6, 15.5,

17.6, 17.8 and 19.2, or (7) 6.5, 9.3, 10.5, 12.0,
wdad2e04/02418 0, 13.6, 15.5, 17.6, 17.8, 19.2, 20.PCT/2086/000971

and 26.0, or (8) 6.5, 9.3, 10.5, 12.0, 12.4, 13.0,

13.6, 15.5, 17.6, 17.8, 19.2, 20.2, 22.8, 24.2, 26.0

and 30.7. In an enbodi nent of the invention, the

compound of formula (1) is the furoate or benzoate
salt of N-{5-Chloro-2-[((2§)-3-{

[1-(4-chl orobenzyl) pi peri di n-4-yl]am no}-2-hydroxy- 2-
nmet hyl propyl ) oxy] -4-hy droxyphenyl }acetam de. The

ApFas o e RourD Sl - Ay e RO Plkgble &0

L OER-PIBS ek159798 rﬂ&ﬁn@ﬁihdr@dénmvwbyg sapEUdRPL-[Bubst ance
capabl e of stlnulatln t he -receptor and acting as

(fernpylag¥Roprd oy 11f8¥3@FenYE%dWﬁqoé¥?ﬂl¥*}aﬁl?o)hﬁi%l‘f?‘@f Wihat nmay be
bf%éeqlg u'ltﬂnatnf]@e ad ﬁﬁ&@s@& inl WBeDEI /2933, BEdBieu AR ®Fi04tives e.g.

ter car but er ol , |ndacaterol cl enbutero
34 6 E@RI-2-hydsoxyet [ hisdroxyhay grogyratethpidphenyigihiul ypino)-

hcgi gﬁigﬁ{t be 1S6R ﬁlrnge% as dis%BEéaHﬁwB 200§/%!3f53ta§}r1 thhne

ero terbutal i ne, tol ubuterol
re(:qitr&rzg@nﬂtd sych addmsq dijcrgeddn m 1@@310@1%@11@?{@ 2005/025555 and

| - xy-phenyl ) -1 neth
‘H%%It"ﬁ ity rsﬁ“[ﬁ 3 T %?Xsr?é H{o‘h%aé‘)&’ (RO 2 "R R "]
al so |dent|f|ed by ChenlcaIAbstract Service Registry
Nunber 88-11- and di scl osed i.n Pat e
UG Fepegiah oneele o 9 A e £ TEehy b Hon LS. Db
witB hétwal tideSersistsor ndoré téhar{ Iﬁhoﬁl{s( BRmpRs pBleng acting Bz -agonists

fornyl am no drox yl]-2-hydroxyethyl }am no)ri
“@k@??ﬁ%??”bﬁ%@??“ é%’ ﬂ1fonan1de as discl osed i nVO
2002/ 76933, benzenesul f onam de derivatives e.g.

3-(4-{[6- 2R) - 2- hyd -2-[4-hyd
Ixth§ quéq[apypq(téq(mgp?m}tépﬁcﬁ]@;tgﬁy unless[ otherw1se£ sc‘)[e)lgcgd anyr er%rrlc%)% aEZE-t h

g%agv ;rkﬁﬁéé}apt%ﬂh)s NERZENG A0 A3 MlafRaPSe Hin%a Hosasd B\

88167, aryl aniline receptor agonists such as
apdmirg endding enagtieebry NDLPGERhaadtigdudingo@nRee SEapHeHE

pg%g)he/ %gg‘g%ﬁ_&% 14/e¥ @f [3 Snists 91}@ aﬂﬁ a&cﬁfbﬁ%alg 'sr%ﬁl aOfe galﬂs Gf WO

n on spect, -agonl st of
hlydmﬁﬂktncamdj wdabﬂommgacdcxuilphgn@md, p]g}@]phogg acig, rr@tha@s%@omc

aci%, cetlc ac1d, fumaric acid, succinic acid, lactic acid, citric acid, tartaric acid, 1-
hydroxy-2-naphthalenecarboxylic acid, maleic acid, and pharmaceutically acceptable
esters (e.g. C;-Cg alkyl esters). The B, -agonists (including salts and derivatives thereof)

may also be in the form of a solvate, e.g. a hydrate.

In an embodiment of the present invention, the B, -agonist is formoterol. The chemical
name for formoterol is N-[2-hydroxy-5-[(1)-1-hydroxy-2-[[(1)-2-(4-methoxyphenyl)-1-
methylethyl]amino]ethyl]phenyl]-formamide. The preparation of formoterol is described,
for example, in WO 92/05147. As will be clear from the above, the term formoterol is
intended to include all pharmaceutically acceptable salts thereof. In one aspect of this
embodiment, the B, -agonist is formoterol fumarate, for example formoterol fumarate

dihydrate.
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with activity that persists for nore than 12 hours.
Exanpl es of |long acting b -agonists include

wo eoomo24asdl , banbuterol and sal neterol. |n thePCDIE2®8EE/000971

of the present specification, unless otherw se stated,
any reference to a b2 - agonist includes active salts,
sol vates or derivatives that nay be forned from said
b2 - agoni st and any enanti onmers and m xtures thereof,
i ncluding racemates. Exanpjes of possible salts or
derivatives of b2 -agonists are acid addition salts
such as the salts of hydrochloric acid, hydrobromc
acid, sul phuric acid, phosphoric acid,

met hanesul phoni ¢ acid, acetic acid, fumaric acid,

/SEPhds€d BVt wlllﬁﬁé dnﬁerét&bcﬂhat Qietlﬁdeﬁtloﬂ%h&mpﬁﬁésttﬁé Us€ of all
acid, 1- f%droxy - napht hal enecar boxylic acid, maleic

opiigalyisomagtof SermiofeEy) and ki jherpet ingfding iacemstes Bhu gor gxample,
thelerBEroR derdl cBShBhSEs N-Elﬁld}?)%yﬁfﬁi%”l oty fﬁ 1yglbng sal t s

and derivatives t hereof be In orm of
ncdioyyphenyDel lgethﬁethxlhmmoéeﬂlyﬂnheam@mmdn@htz tyfirogr8-[(15)- 1~

hpﬁrgfﬁ’flf[ lisiy.en In%ﬁwxy]p Zl% R: %netkﬁ?%ﬂ'gri] %nbﬁth&ﬁﬁh@}l]e{or(%namg

enlca narne
aNMFEBM?de%WmQMF#$ﬁww@hydnomyﬁa [[(])-2-(4-nmet hoxyphen
yl) -1 nmethyl ethyl] am no]ethyl]phenyl]-fornmam de. The
preparation of fornoterol is described, for exanple,
In mﬂﬂh@fzmbalmé’nt ofe m‘ekelnt 1b®nmbreale Bf agomist Reéndakuevad, Ad Wil be
c Tom the a otvg oteI 1% T tetg Itn{:l uge 2l 1
ﬁﬁérnaceu &4t 8%?8%?@'§'$§%I?¥}?%ﬂﬂmnnpﬁm8ﬁ@y
aaepelde sait thbllabis inelrtiaglforeninple} @achieror M@edd Fid ihdScaterol
fg §% fumarate, for exanple fornoterol fumarate

@@? e. As enphasi sed above, it wll be understood
that the invention enconpasses the use of all optica
i somers of forpoterol and mi xtures thereof includin

The eompotndof forpiyle (P 6F 2 Rhermaspusicallysecepiablersalicr madvate threof (first
a)@tﬁ)% AR 6 find B, [ Ason¥AE QUM 2etitelihdredient) op LR¥NT #vdokibd may

bﬁé‘ifﬁéiﬁ‘-ﬂﬁﬁ aipyltynepushypsenyantiallyyr jeaaraiby]te trény fepphmmydijeaso By
sgﬂugﬁral iNs [lx%ﬁ\gYﬁE ﬁlé Xc't?" [n%geﬁ%ﬁtg QX g&r&ﬁi}ét%reg 'iL Ln(y olrder one

-(4-net
lmm'edlﬁw efitchy ylie]om n’fjiee stﬂgﬂa]/qdh@dwi@d-eﬂffmtnﬁmm @imimstered
sggaé{ew’ Eut%jhef? y(ﬁﬁmgtgr%@ m t] %Eu?rfer éleCAIéJ genglglly ad’rmmstg%d ?ess than

4 hours apart, more conveniently less than two hours apart, more conveniently less than 30

minutes apart and most conveniently less than 10 minutes apart.

The active ingredients of the present invention may be administered by oral or parenteral
(e.g. intravenous, subcutaneous, intramuscular or intraarticular) administration using
conventional systemic dosage forms, such as tablets, capsules, pills, powders, aqueous or
oily solutions or suspensions, emulsions and sterile injectable aqueous or oily solutions or
suspensions. The active ingredients may also be administered topically (to the lung and/or
airways) in the form of solutions, suspensions, aerosols and dry powder formulations.
These dosage forms will usually include one or more pharmaceutically acceptable

ingredients which may be selected, for example, from adjuvants, carriers, binders,
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In a further enbodi ment of the present invention, the
b2 -agonist is indacaterol. As will be clear fromthe

wabwie418he termindacaterol is intended to i nPCTIRE20084/000971

pharmaceutically acceptable salts thereof, including
for exanple, indacaterol maleate and indacatero
hydr ochl ori de. The conpound of fornula (lI) or a
pharmaceutically acceptable salt or solvate thereof
(first active ingredient) nd b2-agoni st (second
active ingredient) of the present invention may be
adm ni stered simul taneously, sequentially or

llibrf%%rtsa{ilﬁle%s s{%blilgn?%eg ?Sbﬁﬁgr?ltg%%éﬁts n?lﬁéfz/ﬁl%a r esd}]lécr? ity- ar e

raginitmg bes, adfaciants,progeroatives, flaxonengs ambobl adnest 19&8 wiltter t he

ot her. The i L1 have the desire
R T e T S S A
MR AIRfedichR s Rpadge bR h ahhber aftwdtsts.st ert ed Iess than 4
hours apart, nore conveniently | ess than two hours
apart, nore conveniently | ess than 30 m nutes apart
1A BAk MBS HimE:R ¥ BB bRRnt MivdnB&Stht RANe hBredibmslire sdndiisieted vikhe
active ingredients of the present invention nmay be
SeRAFAIRSTRFECA Prepaionyr  parenteral (e.g. intravenous,
subcut aneous, intranuscular or intraarticular)
adn1n|strat|on usi ng conventional systenic dosage
Tfmeme insane pspecss thesipsentgnvepPIIvdss a kit ‘FqH!PﬂSIBM\EFéP%a“OH ofa
Q4GRS eSOk gcfnaemrm FrortHERS eﬁa acameélﬁjlae&ﬁtable
steril e inecta aqueous or ol | [ utions or
@111 Qpeoﬁ;mdmsvrepmh@onatf isecend aetjvecidgrediens wivaly lsalﬁseagb@lst and
o%ﬁgﬂa %l%gtglr ?c%s Ql#e%ﬂnlht\ﬁne(o‘]? S eqrq&tllal%li] QePQHQ/ a81§1 nﬁb:g ﬁ%}éﬂhel n
e rmo i'ons, suspensions, ~aer 3sol
mepadiéons tor patibain weadthertbfiese dosage for n Wl I usual |y
i ncl ude one or nore pharnaceutically acceptable
i ngredi ents which nmay be selected, for exanple, from
1A ddihed BrhSodinat the SotiSe inBietigfts May biudimbavkirad vida dingdnt s,
stabilising agents, buffering a ,.. emul si fying
phgmetical capngRfien, LhegefPmsy %@re%‘éﬁ‘fegﬂonsfmeawgﬂ%
PHaSmSduve l:dhﬁ)%sm&{ AYRPHEIhS) GSadBiiehure,Ql fRE ARV inghidie \{/ﬂlchblﬁ
under st ood by those ski led in the art, the nost

PP of ferreléd} o pharBRoetsll peserigte gt ot aRd a sgcond active
ihBOEER WERA & B SagSB RIS e ThvéntioH HBSProRhiesh PO Sor the

preparation of a pharmaceutical composition which comprises mixing the first active

ingredient with the second active ingredient.

The pharmaceutical compositions of the present invention may be prepared by mixing the
first active ingredient and the second active ingredient with a pharmaceutically acceptable
adjuvant, diluent or carrier. Therefore, in a further aspect of the present invention there is
provided a process for the preparation of a pharmaceutical composition, which comprises
mixing a compound of formula (I) or pharmaceutically acceptable salt thereof, with a f,—

agonist and a pharmaceutically acceptable adjuvant, diluent or carrier.
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In one enbodi nent of the present invention the active
ingredients are adm nistered via separate

w@baroraeut i cal preparations. Therefore, in onRPCHSE2906/000971

the present invention provides a kit conprising a
preparation of a first active ingredient which is a
conpound of formula (1) or a pharmaceutically
acceptable salt thereof, and a preparation of a second
active ingredient which isl3a b2 -agonist, and
optionally instructions for the sinultaneous,
sequential or separate adm nistration of the
er

e T A R Ty S P S
agqogdapcesitadheeprqshrd inversion ilk wdry depapsitieg uppothe partaiae hdive,
il tl?: MEIAE 'b? G/h{cfi' [hte Iagt{ve R Ig? \éiegfe 3 to%e administered and

arnaceut’l cal conposition conp adm st ur a
tiej qosditiGuodr idiserdérngbegtthedit whi ch i s conpound of for nul a
(1) or pharmaceutically acceptable salt thereof, and a
second active ingredient which is b -agonist. The
Ipviesepect of thegrdsénd mvaltisn tip firsti Sée@ld&alﬁm&(&ﬁr&eﬁtome tHilﬂ) active

aration of a harnace tical tion ich
BB e PR 7 rech adsinio oS PR GhstioBrip i ofct s
bR Qe disiakeGnHaled kigtlit@Rbusly] Ruiifialy g culaeGal
conpositions of the present invention nay be prepared
by mixing the first active ingredient and the second

TESubivt 18 SHeBiElR0E, MM abldu@ oP B LARE Gldtelie At L¥d ACAERERRIE
adjuvant, diluent or carrier. Therefore, in a further

ugi deses unkgss explicithy deGias dif9ie®Mt i on there i s provided a
process for the preparation of a pharmaceutica

conposi tion, which conprises mxing a conmpound of
W@mmm@m@ﬁﬁﬁﬁV@ﬂmphémm@eémﬁbﬁ@¢ﬁvt@twépmeﬁmmﬁsam@mdof
RSP Wl Bt 49N E LSRRI g
thﬁndaes)f frod Otlivgtto 10060 pd) Orlatp 6Q00i Hg, @D ®El000 1g 8dho JtHgy@1 to

SDRBE T b T L Y0 25 DR B S 1B BT
p@ci o200 L grte thoarnt 5 ermolrgy Ekp 5000a.giomke 10%0 wghm:tb 50(1nﬁag 10 to
r e

N R RN G e

g, 20 to 100 ug, 20 to 50 pg, 50 to 5000 pg, 50 to 1000 pg, 50 to 500 pg, 50 to 200 g,
50 to 100 pg, 100 to 5000 pg, 100 to 1000 Kg or 100 to 500 pg.

When administered via inhalation the dose of the second active ingredient (B,-agonist),
may conveniently be administered by inhalation at a dose generally in the range of from
0.1 to 100 pg, 0.1 to 50 ug, 0.1 to 40 ug, 0.1 to 30 pg, 0.1 to 20 pug, 0.1 to 10 Hg, 5to 100
bg, 5 to 50 pg, 5to 40 pg, 5to 30 Mg, 5 to 20 pg, 5 to 10 pg, 10 to 100 pg, 10 to 50 pg, 10
to 40 ug, 10 to 30 lg, or 10 to 20 Kg. In an embodiment of the present invention, the dose
of the third active ingredient is in the range 1 to 30 Lg.

The doses of the first and second active ingredients will generally be administered from 1

to 4 times a day, conveniently once or twice a day, and most conveniently once a day.
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In one aspect of the present invention, the first,
second (and when present, the third) active

wo pregilent s of the present invention are eachPCT/SE2006/000971

adm ni stered by inhalation. In this aspect, the active
i ngredients are inhal ed sinmultaneously, sequentially
or separately. Throughout the specification, the
anmount of the active ingredients used relate to

i nhal ed unit doses unless explicitly defined
differently. When adm nistered via inhalation the dose
of the first active ingredient (conpound of fornula
(1) or a pharnmaceutically acceptable salt or solvate
thereof), will generally be in the range of fromO.1
Ingne embbiaEA, they prefenfintanti&O@Qvidey 2 pRartadentichD¥GduntgromPrisingt o
500 . 0.1.to0 200 mg, 0.1 to 200 v e®.1 ta 100 ng,
g Sty a g SR pefeeren gt e CE eI s T B o S0
pHasmabeutically Qétepiable Sltti@rebf) @ndksecdnd betivb thgfddientlkhid¢hds HB00

.. 10 to 1000 ny, 10 to 500 e 10 tag 200 . ng, 10 to
%g‘dﬁrfﬁ‘,’e“‘ilbeaflba% n‘g}’i‘éﬁeg‘% l%f@“%’@?ﬁ% fﬂ’d?ha%d aﬁ@“f%%ﬁ’“ng , 20
to 500 ng, 20 to 200 ng, 20 to 100 ng, 20 to 50 ngy, 50
to 5000 n%, 50 to 1000 g%h_50 to 500 ng, 50 to 200 ny,
Big 2¢tiye ingerdiegts aegonepien@omipgterefoen ipkplatign (- sriprisellyrothet o
1R nRr ailSE 1R BE RS SiREns bidpdnBb@ Akds6R of &g pslare of
the second active ingredient (b2-agonist), nmay
fewmlatinne Admipisyationdpdy %’P by mpaetionyrafly, puintanagsHy-Jhe actids e
19%9&51@4 zlré’ &fgrabg%d{%éag@b@;dmﬁrﬁﬁéi&g eithef Boet? o Mdivifuall ,tffbm
B9 g, 0.1 to 40 ng, 0.1 to 30 ry, 0.1 to 20 ng, 0.1
1 &y pOvdeyinhen presp@iredmyetedd toye Bbalergor agebdisa) ny, 5 to 30
mg, 5 to 20 ng, 5 to 10 nyg, 10 to 100 ng, 10 to 50 ny,
10 to 40 ng, 10 to 30 ng, or 10 to 20 ng. In an
‘Brelactilic irpnddienfs ntaly e psed seadmixtny eith b@or ntokeephaimesutially he

s RET P eblst G BB Rt e

Métbde (g fermadnbolydiste) addrtcan] wimaitetofghesel to 4 tines a
day, conveniently once or twi ce a day, and npbst
conveniently once a day.ln one enbodi nent, the present
MBRA Hbse thnRleAtviRESmay HeRigui hPsRkibtedhe RfiRAHG dients, dispersed in
conmprising, in conbination, a first active inqre i ent
uhitelfe prepellant aRdhiner vrthoyt sadiianal exsipierss sugh as ethanol, a

RIS £ HbHEAL, b aBCGRRNAPh RatiRids bR 8 Rible AR IASRGRR
active ingredient which is a b2-
hydrocarbon, chlorofluorocarbon and hydrofluoroalkane (e.g. heptafluoroalkane)

propellants, or mixtures of any such propellants. Preferred propellants are P134a and P227,
each of which may be used alone or in combination with other propellants and/or

surfactant and/or other excipients. Nebulised aqueous suspensions or, preferably, solutions
may also be employed, with or without a suitable pH and/or tonicity adjustment, either as a

unit-dose or multi-dose formulations.

Dry powder inhalers may be used to administer the active ingredients, alone or in
combination with a pharmaceutically acceptable carrier, in the later case either as a finely
divided powder or as an ordered mixture. The dry powder inhaler may be single dose or

multi-dose and may utilise a dry powder or a powder-containing capsule.
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agoni st, wherein each active ingredient is formnul ated
for inhaled adm nistration. The active ingredients are

w@orwwenilent | y adm ni stered via inhal ati on (e. gpCT/SE2006/000971

topically to the lung and/or airways) in the form of

sol utions, suspensions, aerosols or dry powder

formul ati ons. Adm ni stration nmay be by inhal ation
orally or intranasally. The active ingredients are
preferably adapted to be atlm ni stered, either together
or individually, froma dry powder inhaler,
pressuri sed netered dose inhaler, or a nebuliser. The
active ingredients my be used in adm xture with one
or nore pharmaceutically acceptable additives,

When faactivegngredignts ase adapteskiibp hdmsinigtered, githes ilgetheli dr individsaliy,
> j ' . . naohvd . .
SRS bR i) AERARDE  efoed e TR AR Rb Sy, win

@ ewthot 8 syitalle bE ouedity aljetinant eigiteeas atsinglealosel or @nultidose device.
i ngredients, dispersed in a suitable propellant and
with or without additional excipients such as ethanol,

Meterad d@e inhad¢rspebalisetdndideepoivderdithaRnddvicexdrel@ell kidvnand a
stg?i iﬁ%%%.a ent..%witable propel | ants include

VY StAPBERIcHT P %or ocar bon and hydr of | uor oal kane
(e.g. heptafluoroal kane) propellants, or m xtures of
ny such propellants. Preferred propellants are Pl 34a

B erphodimentof the REGSCREARVERORe)e $oEPaud T Brgia dger j n

ﬁﬁmbéﬁﬂ&zﬂlg Becspthtle QlthIREcoPMAPE damitister@ 419 and the bet RfiNe

and/ or other excipients. bul i sed aqueous suspensi ons
iggredigni@radmipiysjed hydnhglatiohs nay al so be enpl oyed, with
or without a suitable pH and/or tonicity adjustnent,
either as a unit-dose or nulti-dose fornulations. Dry

Bewepsent infipefusthermyovisies yphatnacentiagd pradiietkétror pheemanstiticele

PSR R BB Bhich Ty AL bty B o

tb¢rafyer as a finely divided powder or as an ordered

m xture. The dry powder inhaler may be single dose or
mul ti-dose and may utilise a dry powder or a

Tewessnt meditien furthe peaviissithe uddloe 0 piaheacatichpeoductgitiesti ent s
re ad ed to.be adm nistered, either together or

PG Fmpogtacginog i hSBreofoft) HuatH o he f or m

BddicAmee Bt ke REnBAILE @ Wi pifdtisHP 8iBG kD fh pafticOR ditonRdbstMichiva

pulmonary disease or asthma.

The present invention still further provides a method of treating a respiratory disease which
comprises simultaneously, sequentially or separately administering:

(a) a (therapeutically effective) dose of a first active ingredient which is a compound of
formula (I) or a pharmaceutically acceptable salt thereof; and

(b) a (therapeutically effective) dose of a second active ingredient which is a B, -agonist.;

to a patient in need thereof.

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
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or without a suitable pH or tonicity adjustnent,
either as a single dose or nultidose device. Metered

waeloma/0241Bal er, nebul i ser and dry powder i nhal ePCTIeEA00€E00971

are well known and a variety of such devices are
avai l able. In an enbodi nent of the present invention,
the conpound of fornmula (1) or pharnaceutically
acceptable salt thereof may be adm nistered orally and
the other active ingredientds) adm ni stered by

i nhal ati on. The present invention further provides a
phar maceuti cal product, kit or pharnaceutica

, 1 1 0 :

SR oA ROk kAR ki, BRI S8t pe
phtteulpreslemdnt forthedretinent df persdrs whp hoxe |suf&sedtalpeevme ep)éodaof

har maceut i ca P ceut
cp are ot eryise é’ﬁnsédéEeg rogbe b mtcreaieé sk oﬁvtgeh (Eogg fom or d{Sﬂ%iel' in question.

fmmnn‘ afitkl,tff ﬁe\tafopﬁg ﬁﬁﬁitlamaﬁdltfoﬂror tibeder p@@ialte fiklud thése

res ato S rticul chroni c._obstructive
b o B SGhabdh i Brorohr Y SRhe R noRren g oY
@hétic ltesfingr dr B Eenid @/bedRRica@laeiubR it toldeRflhing he@ondition or
respiratory di sease which conprises sinultaneously,
&géntially or separately admnistering: (a) a
(therapeutically effective) dose of a first active
i ngredient which is a conpound of fornmula (1) or a
Brabirpeenicatuedugt. kit erepmaesiionohthe prepat myf optignady copprige a
tﬁﬁ&‘ﬂﬁ@fﬁ&%&ﬁ‘ Lvhi)éh ﬂflrti %&Ns Yr%}edgzﬁtsxg a besténcé @Lﬁﬁﬂg fét C&Ee' 1}{ ﬂle

ingredient which is a b2 -agonist.; to a patient

treatagnt ¢ sgspigatory ﬂlﬁﬁaﬁqﬁéiweremonmmhqdenephé :f,l@mresent mventlon
ifl r '

BBE bk Qg REL TGO SR B0 DO oo

inyratiguthdt degsyot ifidiele tagiugscotticheeraid esidn amtive ingredlent.

and"t herapeutical ly" should be construed accordingly.

Prophyl axis is expected to be particularly relevant to

THeerdsere aiveneing willf nopaieSatter wdderstoad/ ey sidfeherte the @olpvingi ous

ﬁ’lsode of, or are otherw se considered to be at
EEESEPHSSsk of, the condition or disorder in

questi on.

'H NMR spectra were recorded on a Varian Unity Inova 400 or a Varian Mercury VX 300
and data are quoted in the form of delta values, given in parts per million (ppm) relative to

tetramethylsilane (TMS) as an internal standard.

The central solvent peak of chloroform—d (8y 7.27 ppm), acetone-ds (8y 2.05 ppm), or
DMSO-ds (g 2.50 ppm) were used as internal standard.

Low resolution mass spectra and accurate mass determination were recorded on an Agilent

MSD 1100 LC-MS system equipped with APCI /ESI ionisation chambers.
All solvents and commercial reagents were laboratory grade and used as received.

The following abbreviations are used:
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Persons at risk of developing a particular condition
or disorder generally include those having a famly

have been identified by genetic testing or screening
to be particularly susceptible to devel oping the
condition or disorder. The pharnaceutical product, kit
or conposition of the present may optionally conprise
a third active ingredient yphich third active
ingredient is a substance suitable for use in the
treatnment of respiratory di seases. However, in one
e ment of. t esent invention there is a
pggagéed a pﬂQFEﬁggh?P%%I product, kit or conposition
agMr di ng t oMdigetpyisrmiidd; nventi on that does not
i nclude a glucocorticosteroid as an active ingredient.
THepr esent 1SHORAIMS¥Swi || now be further under st ood
byrpaef er ence wdrRofoh®@tié &id;owi ng il lustrative exanpl es.
1H NMWR spectra were recorded on a Varian Unity Inova
400 or a Varian Mercury VX 300 and data are quoted in
Pl%ﬁtloﬁroﬁb@flllq'@eoﬁr Xﬂh#@%ts given in parts per mllion
hyl sil ane (TM5) as an
internal standard. The central solvent peak of
farm d (< 7.27 ppnm), acetone-d6 (dH 2.05 ppn,
E%££@£%é§A6F 2.50 ppn) were used as internal standard.
NL{GW((ZS%éfe{[um cirhom’a@aylmiul@z;idila4-aﬂdniaeh%rhﬂdrexm$s

oL AR S R 1 5,

chanbers. sol vents and conmmerci al reagents were
| abor at ory grade and used as received. {The follomﬁng
abbrevi ati ons are used: DMSO di net hyl s fOX|de

N-di et hyl f or mam de; THF tetoa ydrof an®TFA
trifIuoroad@Ltfiii:i(::]/
N

To a stirred solution of crude N-{2-[((25)-3-{[1-(4-chlorobenzyl)piperidin-4-ylJamino }-2-

hydroxy-2-methylpropyl)oxy]-4-hydroxyphenyl }acetamide (24.0 g, 36.5 mmol; obtained
by extraction at pH 9 from the corresponding salt with trifluoroacetic acid as described in
Example 1 of WO 03/051839) in methanol (240 ml), a solution of fumaric acid (2.13 g,
18.3 mmol) in methanol (55 ml) was added over a period of 15 minutes. It was observed
that a precipitate began to form when about two thirds of the fumaric acid solution had
been added. When all the fumaric acid solution had been added, the stirring was stopped
and the reaction mixture was left overnight at ambient temperature (20°C) in a closed
flask. The precipitate was isolated on a filter funnel, washed with methanol (3 x 50 ml)
and dried in vacuo at 60°C overnight to give the titled salt as an off-white solid (14.0 g,
73%).

or t hosSeCTBER006/000971
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WO 200npairexy- 2-

Prepration of CCRI receptor antagonists Exanple 1 (a)
-{2-1((2S)-3-{[I-(4-chl or obenzyl) pi peri di n-4-yl ] am no}

met hyl propyl ) oxy] - 4- hydr oxyphenyl } acet am de

hem -fumarate (2:1 salt) To a stirred solution of
crude N-{2-[((2

)-3-{[I|-(4-chl orobenzyl) pi peri di n-4-yl ] am no}- 2-

hydr oxy- 2- met hyl pr opyl ) oxyig- 4- hydr oxyphenyl } acet am de
(24.0 g, 36.5 nmol; obtained by extraction at pH 9
fromthe corresponding salt with trifluoroacetic acid

lﬁwﬁﬁ%b%&%&ﬁ%@@%? Pt 42 %ﬁ%é?%v S8 qgLgane

Hmmi))7 Jindes mmaj 2H) 56050, m»amza(ddedz 6z 11D, &I [dad =0f.6,

nm_nut es, ved that reci pi
208 B darraeBuco kAP gt B Pl darla s B
18Rh 8k Lo hatbbens atskeh, 1Mhem2ad, |30 w0 Lme (ot 2H); 161 -
sol ution had been added, the stirring was stopped and

184 ém 28R4 7on! -3 & @Hé 1286 B8t overni ght at anbi ent

tenperature (200C) in a closed flask. The precipitate

was isolated on a filter funnel, washed w th nmethanol
APCI-MS50v/2A6R [MEd] dri ed in vacuo at 60C overnight to
give the titled salt as an off-white solid (14.0 g,
73% .1H NVR (399.99 MHz, dnso) d 8.91 (s, IH), 7.48
Thelstoighi@metty, bas¢o, acig, F&:1(whs cenf@gmgl IWAMRH) | 7. 31 (d, =
8.4Hz, 2H), 6.50 (s, IH), 6.42 (d, / 2.5 Hz, IH), 6.31
(dd, / =8.6, 2.5 Hz, IH, 3.79 (s, strongly coupled
TABhayistiaarpte 24H)exhiBitslat least theZH)owiI% cB8aqtetisti¢ XzayljpwlerHz ,

LH), 2 - 2.7
dth%ctlg%)’ﬁgP?) @6ak_s %ei(gngése% db%f_?)s gé)l(thg inarg?riétl%ro? Qﬂgézﬁss%?ent
whth4ie Unitéd Statef Hhanﬂitd)opelalgeﬂéfal(cﬁapt@ o XARCHiffMBtion (SPGB P- see

SRS B By R AR T GO Eh el P TR

W&@@Stakhﬁhafrﬁ&dop&h N§theh aHoRBIRY, MSY: URitof Sty Fheedpeial
diffraction XRPD?) peaks (expressed in degrees 2q)
Qonyrations PYI22088-28¥%:or bei ng consi st ent

(2) 6.2,10.7 and 12.5, or

(3) 6.2,10.7 and 18.8, or

(4) 6.2,10.7 and 18.0, or

(3) 6.2,10.7,12.5, 18.0 and 18.8, or

6) 6.2,10.7,12.5, 18.0, 18.8, 19.7 and 19.8.

Example 1(b)
Preparation of N-{2-[((2S)-3-{[1-(4-chlorobenzyl)piperidin-4-ylJamino}-2-hydroxy-2-

Amethylpropyl)oxy]-4-hydroxyphenyl}acetamide benzoate (1:1 salt), Form A

(a) Hot solutions of N-{2-[((25)-3-{[1-(4-chlorobenzyl)piperidin-4-yl}amino }-2-hydroxy-
2-methylpropyl)oxy]-4-hydroxyphenyl }acetamide (which may be prepared by processes
described in WO 03/051839; 462 mg, 1.0 mmol) in ethyl acetate (10 ml) and benzoic acid

PCT/SE2006/000971
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with the United States Pharmacopei a general chapter on
X-ray diffraction (USP941) - see the United States

webharonaaspei a Convention. X-Ray Diffraction, GeCESEI006/000971

Test <941>. United States Pharnmacopeia, 25th ed.
Rockville, MD United States Pharnmacopei al Conventi on;
2002: 2088-2089): (2) 6.2, 10.7 and 12.5, or (3) 6.2,
10.7 and 18.8, or (4) 6.2, 10.7 and 18.0, or (5) 6.2,
10.7, 12.5, 18.0 and 18.8,19r (6) 6.2, 10.7, 12.5,
18.0, 18.8, 19.7 and 19.8. Exanple I Q) Preparation of
i\h{2 [((25)-3- {[I-(4-ch|orobenzy|)piperidin-4-y|]an1n
nﬁ% I'»f)qﬁx%(l n%fhy aceta e (10 ml) we The resulting mixture was left to
I'propy oxy ydroxyp acet am de benzoate
c(om} dbws &d qn)bwnt:tgmmtu(ee(ymﬁbm agbjsm \{1:@ né& vdifite precipitate was formed

\P{‘ l‘%a\‘ht[lrél(d?tg) Aéerga}ldugg at %Hq'b%ntq brr?p%rza re) gve%?gh &{E Bremp%atg c"):})tameg

\ﬂasmasﬂe;i ith etpyll ap@aty |3 41wyl mekdriph enybioac ei°Grvetaightub giedthe

5 oiPa e P 65 ! BBGRER) TR brdudrapretpiacsns

and benzoic acid(244 ng, 2.0 nmol) in ethyl acetate

b MR Rl S ERarl B8 DS O el 2ol b

M}, atn), 785 Whist @n,PTIRCT. 6 L mp@rwa&n foremed 1 \wnt 1AV 52 (d, /=26
turbldlty After standin anbi ent te erature
Ho AP OghIad A S5 Do HS TR B o BoHED, Vet s iy 1ED,

£idy] e ebadaes £ 3. X uE0 il 2. 0AQd JJ'IQ! £f7,1 '1H) \QGDQUQ \sz(m691%

over ni ﬁt to give the titled sal as an off-

%@?17000((5106th 885, T'He Is¥I(m, éHhtlép fed®r aces of

ethyl acetate. 1H NWR (399.99 MHz, acetone-rfg) d 8.77
(s, IH, 8.07 - 8.04 (m 2H), 7.83 (d, = 8.7 Hz, IH,
KPGQEMS: iz B8R MR+ H), 7.46 - 7.41 (m 2H), 7.36 - 7.31
(m 4H), 6.52 (d, = 2.6 Hz, IH), 6.40 (dd, = 8.7, 2.6
Hz, IH, 3.97 (d, J 9.3 Hz, IH), 3.89 (d, / = 9.3 Hz,
Thd)stoicBiodBtry, base 2d-cid, 3f RO whdconfinb@bI NMR. | H), 2.94 (d, =

12.2 Hz, IH), 2.91 - 2.77 (m 3H),

Further quantities of the titled salt were prepared by the following method:

(b) Hot solutions of N-{2-[((25)-3-{[1-(4-chlorobenzyl)piperidin-4-yl]amino }-2-
hydroxy-2-methylpropyl)oxy]-4-hydroxyphenyl }acetamide (4.0 g, 8.65 mmol) in
ethyl acetate (75 ml) and benzoic acid (1.16 g, 9.5 mmol) in ethyl acetate (75 ml)
were mixed. When the resulting mixture had cooled down to ambient temperature
(20°C) it was seeded with a particle of the titled salt obtained in (a) above and was
left overnight in a closed flask. The precipitate obtained was washed with ethyl
acetate (3 x 50 ml) and dried in vacuo at 60°C overnight to give the titled salt as an
off-white solid (4.41 g, 87%). The salt contained traces of ethyl acetate.

The benzoate Form A salt exhibits at least the following characteristic X-ray powder
diffraction (XRPD) peaks (expressed in degrees 20) (the margin of error being consistent
with the United States Pharmacopeia general chapter on X-ray diffraction (USP941) - see
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2.09 - 2.00 (m 4H), 1.98 (s, 3H), 1.72 - 1.59 (m
2H), 1.30 (s, 3H) APCI-MS: mfz 462 [ M+] The

wGa@rohiehet ry, base to acid, of 1:1 was confiPCESEIY6/000971

NVMR. Further quantities of the titled salt were
prepared by the follow ng nethod: (b) Hot sol utions of
N-{2-[((2S)-3-{[]-(4-chl orobenzyl) pi peri di n-4-yl]am no
}-2-

hydr oxy- 2- met hyl pr opyl ) oxydo- 4- hydr oxyphenyl } acet am de
(4.0 g, 8.65 mol) in ethyl acetate (75 m) and
benzoic acid (1.16 g, 9.5 mpl) in ethyl acetate (75

m) o were moxed. \Wen the r b ' | ed
R e S S i B T
UnitpBStheChipradcopdie 25th td. Roclsdle; MDb UaitadeSthtds Rhgramncopbialy €

nd was, | ef night in a closed flask. The
P@Bf‘%’?@@b%gg%@%ed was washed with ethyl acetate (3
x 50 m) and dried in vacuo at 600C overnight to give

the titled salt as an off-white solid (4.41 g, 87%.
(Pnelshand §43%.9F ned traces of ethyl acetate. The

DeBIopXfL Mo salt exhibits at least the follow ng
characteristic X-raé govvder di ffraction (XRPD) peaks
Repr Bl &2l 1d8draeed® 2P (the margin of error being

®PBS! RiRM 2 Wl hystheg Litidl @8, st at s Phar macopei a gener al
chapter on X-ray diffraction (USP941) - seethe United

(5t atfle®. Pha.HAdolddi aad EHAwaEnt i on. X-Ray Diffraction,

r t14 941> it ft.es Pharmacopei a, 25th
(@‘S@Rgigk\];??,llé.’i % 1%?1{11? elgg%tg ates Phar macopei al
(QoAvehrd, dh2, 12005.12088-1208B)3, 2{.2pnd24%, 10. 7 and 19. 3,
or (2) 6.1, 12.2 and 14.1, or (3) 6.1, 10.7, 12.2,
14.1, 18.1 and 19.3, or (4) 6.1, 10.7, 12.2, 14.1,

PrbpafatichSof N-2-H (29 B-{31-(dechl¢robenGyllpipetdin/4-yllaning }-2-Rydioxy-2-
I%%h Pl%n gl)q]iisyalé -bytﬁ‘rgy_(y%;’zglg?}hg’e’tanjﬁgé zénz%azté a’:l s]ilﬁ:),:k'orn]i % L,

(a) The benzoate salt prepared by the method of Example 1(b) (Form A, 10 to 15 mg) was
placed in a Differential Scanning Calorimetry pan (with a lid crimped) and using a heating
rate of 5 K.min-1, heated until a temperature of 155°C was reached. Once the salt had
melted (an onset melting temperature of 146.5°C was recorded under the conditions used),
the melted sample was cooled down at a rate of 5 K.min-1 to ambient temperature (20°C).
Then the same pan was heated again at a heating rate of 5 K.min-1 until a temperature of
151°C was reached and the scan recorded an isotherm at 148°C over a 10 minute period.
The pan was then cooled rapidly to ambient temperature resulting in the formation of
crystals which were subsequently confirmed by X-ray powder diffraction (XRPD) to be a
new physical form of N-{2-[((25)-3-{[1-(4-chlorobenzyl)piperidin-4-ylJamino}-2-
hydroxy-2-methylpropyl)oxy]-4-hydroxyphenyl }acetamide benzoate (Form B). Some

amorphous benzoate salt may be formed as a by-product of the process.

(b) The Form B salt described in (a) above was also prepared by dissolving, in a vial,

20%w of a sample of the benzoate salt prepared by the method of Example 1(b) (Form A)
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(8 6.1, 10.7, 12.2, 14.1, 15.1, 15.7, 18.1, 19. 3,
21.2 and 24.6. Preparation of

WO §@7f0t4188) - 3-{[ | - (4- chl or obenzyl ) pi peri di n- 4- p¢T/80800€(00971

- 2- hydr oxy- 2-

met hyl propyl ) oxy] - 4- hydr oxyphenyl } acet am de benzoate

(1:1 salt), FormB (a) The benzoate salt prepared by

the nethod of Exanple I (b) (FormA, 10 to 15 ng) was

placed in a Differential Sglanning Cal orinetry pan

(wth a lid crinped) and using a heating rate of 5

K.mn-1, heated until a tenperature of 155C was

in @ sdveetkuciOmorethanel (320 meg/mBcktipdlt(ed) pambomnpepanae>2¢ mg/ml),
c

1§0 Fggg{o?glﬁirﬁ%{%ﬁ) ég’%c@toﬁ %/fng Qﬁéi@?néénlgﬁﬁck%@ dicate the

€ was coo down at
eatxmmchsoblblhy of e splt the@e whinte nThetVé’f’flrWé*‘r thensealed @G@l@)

siﬁb%ﬁkldn%s %&H@geﬁ@&l NRshibte a:h@s’faﬁ&qw(:%sn% N\Rahén guﬂhﬁg £nd

mn-1 until ate&})erature of C was reached
témlé?f‘tt‘ﬂé wereanpintaiped foradpenod of ageatet favatter #8iskting a sanple

(A8 MhtkR] BRA&QDwas R 2 fResie@Bby KRB, RRODR6hfirARd #HhtYhekddhad been
anbj ent tenperature resulting in the formati on of
©Opypetediaasioaton e P S (HEGFent Iy confirned by X-ray
powder diffraction (XRPD) to be a new physical form of
N-{2-[((2S)-3-{[1-(4-chl orobenzyl) pi peri di n-4-yl]am no
&> Zhe byt ® Wtc@scﬂﬁé&lﬁ (ap B0y {’v)s(b)lsyb]preﬁalh&’ By dixsylving benzoate salt
rhenyl } acet am de benzoat For m B anor

UMDY Bei o0 PR BB g GEtma 7 By BRI L prrvph acid

@148 %93585mrrfob)m Hdie- é)Fdi)ﬁIml Bos ﬂl'l)tm desed- b&%ﬁmﬂ Nask @) giddOn@lish
was al so prepare i ssol vin inavial, 20%v of a
SOHET- eTlxsffEflmasrs@th%W adefayangf g“ﬁé’? 882 BptetbRd a0 G getil e

(émgpha% cobibd dc(\AFnQB 1) »%.) Ivdﬂe@pzﬁ h\«%? Eeewqﬂth%maawﬁm the

et hanol (>20 - propanol " (>20

FrgrrA ;ﬁ% Th%‘bﬁ@bfﬁh whs aQIBW@l tﬁg?qlrﬂgwrbq’lovzix ot agﬁ)@n( tgmpprature
{-m%l) TVhl eﬁﬁe #lelsﬁ %@%ta 11[&; zﬁ’lﬁ ﬁféiﬁﬁhﬁre \%? Ee%agd%céa %na@@ tV‘)lfF@(g

t he sa I'n these vents. e via
¢rhmls ofetlzl lﬁndn@rsdlt t Agpink mspenm@ whiclwasnddore grelaied byl sugtion,

ur usi ng t Stl Lr
SRl LIRS AP PP Rt % B R Ela0 hl e
fitkdsilt (ds chagiameaibly XIRPIN hcdpatel piak salid@BPlges40s). Theesalvadnerinedl
obt ai ned was dried and tested by XRPD. XRPD confirned

#3753 OFCHEPRA"Yad been conpl ete transformation of Form A
to Form B.

1H NMR (299.95 MHz, DMSO-d6) 6 8.87 (s, 1H), 7.96 - 7.91 (m, 2H), 7.59 - 7.52 (m,
1H), 7.49 - 7.47 (m, 1H), 7.46 - 7.42 (m, 2H), 7.36 (d, J = 8.6 Hz, 2H), 7.29 (d, J = 8.6 Hz,
2H), 6.39 (d, /= 2.5 Hz, 1H), 6.29 (dd, J = 8.5,2.5 Hz, 1H), 3.78 —3.72 (m, 2H), 3.41 (s,
2H), 2.79 - 2.66 (m, 4H), 1.98 (s, 3H), 1.97 - 1.88 (m, 2H), 1.85 - 1.76 (m, 2H), 1.41 - 1.25
(m, 2H), 1.19 (s, 3H)

APCI-MS: m/z 462 [MH+]

The stoichiometry, base to acid, of 1:1 was confirmed by NMR.
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(c) The Form B salt described in (a) above was al so
prepared by dissolving benzoate salt prepared by the

woredohoziied Exanple | (b) (Form A) (22.Qg, 37. 7nPCI/3ERANE000971

benzoic acid (0.46 g, 3.8 mmol) in hot 2-propanol (190
m) in a round-bottonmed flask to give a reddish
solution. The flask was rotated using a Rotavapor
device on a waterbath at 400C until the solution had
cool ed down to 40 C, wherempon it was seeded with sone
crystals of the FormB salt. The waterbath was al | owed
to cool down slowy to anbient tenperature overni ght
0o N R s SO DAl LRI B B0
diferhdtion EKHFD lpeqis éarxpxpssbameiegxtﬁs@ﬂ) (the mregin ofeestor lsedrlgammtdny

i B SRR Bbotchind g ARG ob Xy aelidn BBl &

tReeSnie @ Bhie§ PRREmAYpekRPé)verdion. &K -Rayl mlfﬁmcﬁdm Sereira TEst 894 >g ,

849 Th salt co C ropanol . 1H NWVR
l(nzt St S nag g&@)eg gkoglt(\gl% ?@3 %TH_BZdSQ es arma?olﬁ (m
@oﬁ%ntﬂn,@@)zrzogx bekof:m IH), 7.49 - 7.47 (m IH), 7.46 -
7.42 (m 2H), 7.36 (d, = 8.6 Hz, 2H), 7.29 (d, 8.6
Hz, 2H), 6.39 (d, / = 2.5 Hz, IH), 6.29 (dd, / 8.5,
(2)%5"5‘3add"]9)15§ 78 - 3.72 (m 2H), 3.41 (s, 2H), 2.79 -
4H), 1.98 (s, 3H), 1.97 - 1.88 (m 2H), 1.85
@)ﬁSﬂﬁGﬂﬁmH$782r41- 1.25 (m 2H), 1.19 (s, 3H
] The stoichionetry, base to
g’i?g:é\%fm?’{léo\%g@%:ﬁl rmed by NMR The benzoate Form B
@nl6t5, BXHPHI 126D, 424,18 8s13.4, Aa5f1dI0lapdd hY ot har act eri sti ¢
ray ffraction (XRPD) peaks (expressed in
eS?éleagp%ﬂ?bz’t e margin of error being consistent with
©Gheé.sUns tled, B;iz4d, IBitathedbpdi7a, Hehmddp.2odrapt er on

B 5ratobs FURRIT T Borgi B ko kPl

@ests, 9403, 12AMi2.ed39 3.€95. B’hamnax:&)pmaz,o 2251 $) 2ed, 26.0 and
Rockw Ile, MD: United States Pharnacopei al Conventi on;
206972088- 2089) :

Example 1(c)
Preparation of N-{2-[((2S)-3-{[1-(4-chlorobenzy]l)piperidin-4-yllamino}-2-hydroxy-2-
methylpropyl)oxyl-4-hydroxyphenyl}acetamide furoate (1:1 salt), Form A

(2) To a stirred solution of N-{2-[((25)-3-{[1-(4-chlorobenzyl)piperidin-4-yl]amino }-2-
hydroxy-2-methylpropyl)oxy]-4-hydroxyphenyl }acetamide (which may be prepared by
processes described in WO 03/051839; 46 mg, 0.1 mmol) and furoic acid (23 mg, 0.2
mmol) in methanol (0.2 ml) contained in a vial, diethylether (5 ml) was added and the vial
was closed. The resulting mixture was stirred for 3 days and a precipitate that formed was
isolated, washed with diethylether and dried in vacuo to give an off-white solid (38 mg).
The solid contained the titled salt as a crystalline material together with some amorphous

salt. The titled salt contained trace amounts of diethylether.
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(1) 6.5, 9.3 and 10.5, or (2) 6.5, 9.3, 17.6 and 17.8,
or (3) 6.5, 9.3, 10.5,12.0 and 12.4, or (4) 6.5, 9.3,

waoo3/024183 0, 12.4, 13.0, 13.6, 15.5, 17.6 and BCT/8E2006/000971

(5) 6.5, 13.0 and 20.2, or (6) 6.5, 9.3, 10.5, 12.0,
12.4, 13.0, 13.6, 15.5, 17.6, 17.8 and 19.2, or (7)
6.5, 9.3, 10.5, 12.0, 12.4, 13.0, 13.6, 15.5, 17.6,
17.8, 19.2, 20.2, 22.8 and 26.0, or (8) 6.5, 9.3,

10.5, 12.0, 12.4, 13.0, 133, 15.5, 17.6, 17.8, 19.2,
20.2, 22.8, 24.2, 26.0 and 30.7. Exanple I(c)
Preparati on of

13){\&1&5% ﬁifgﬁ%@“ﬁ Hidsoldy §8boE0RANZYE ) PiPes T fii 4 4l }agkn
Hletﬂﬁ),'v BT Gpy+ } &3iz] 2H), hiRidoky phélryI)ac et coidden, flE.defddd,

J(—]'i.% %Ei-kzzh‘l), £ (8 5P Prre 38 1ol PO 8 M), 9f, 978 (s, 2m),
3)433s, {3H); 1 98- (41l -0 12060 251), R4 p &1l din3Hd); 3.7 aurbdel, ~25), 1.99 (s,

r -2- e 0 0 -4- hydr oxyphenyl } acet am de
3g%ﬁﬁ%ﬁﬁﬁ§§mbéﬁ%bgLéﬁé%&%gﬁbrb%géséﬁ described in WO
03/051839 46 ng, 0.1 mmol) and furoic acid (23 ng,

% n. nethanol (0.2 m) contained in a via
‘ngﬁﬁ§mé ﬁ@ﬂM%§Jn1) was added and the vial was closed
The resulting mxture was stirred for 3 days and a

recipitate that fornmed was isol ated, washed with
&ekYirBetHe Pasg ipdcidr pfdel Vas coufmed ‘?YONI&Fve an off-white
solid (38 ng). The solid contained the titled salt as
a crystalline material together with sonme anorphous
Fygther quapkitiestof the &dledsalt were preparediedthe follewingmethed:s of
di et hyl et her.1H NVR (299. 946 MHz, OMSO-d6) d 8.92 (s,
IH, 7.75 - 7.73 (m IH, 7.46 (d, / = 8.6 Hz, IH,
(). 39 apalytioh oENL 24((3$2-3-{PHj4-chior@8ngylpip¢ridin-4kyWankijaq }-2kj)droxy-

EodfypgBptalGgloplmefiterdiife s0 e Sumdp o braghids
rhipBqntathed & o Gal, fitdeljc, acid .(623mg,D,5524Mql) RasABdeflds a doligd. ThE ixtre
vl(ag?sl’lakgri 118nét111 a so%u'tigl:ll' Wgsnc}bta%'é%.’ Tlge' SZ)I(I)lti(-)n \gzis%ﬁut&cqn Wiﬂll e':_t?ﬁl ag'éta%eg

(6ml), seeded with a particle of the titled salt obtained in (a) above and was left overnight
in the closed vial. The precipitate obtained was washed with ethyl acetate and dried in
vacuo at 60°C overnight to give the titled salt as an off-white solid (200 mg, 70%). The

titled salt contained trace amounts of ethyl acetate.

1H NMR (299.946 MHz, DMSO-dg) 8 8.94 (s, 1H), 7.73 - 7.71 (m, 1H), 7.47(d,J=8.6

Hz, 1H), 7.37 (d, J = 8.4 Hz, 2H), 7.30 (d, J = 8.4 Hz, 2H), 6.94 - 6.91 (m, 1H), 6.52 (dd,
J=3.3, 1.8 Hz, 1H), 6.40 (d, / = 2.2 Hz, 1H), 6.30 (dd, J = 8.6, 2.2 Hz, 1H), 3.78 (s, 2H),
3.43 (s, 2H),2.97 (d, /= 11.9 Hz, 1H), 2.87 - 2.61 (m, 4H), 1.98 (s, 3H), 1.96 - 1.85 (m,
4H), 1.53 - 1.38 (m, 2H), 1.23 (s, 3H)

APCI-MS: m/z 462 [MH+]

The stoichiometry, base to acid, of 1:1 was confirmed by NMR.
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3H), 1.96 - 1.83 (m 4H), 1.51 - 1.34 (m 2H), 1.22
(s, 3H APC -Ms: nVz 462 [ MH] The stoichionetry, base

wa 0002483 of 1:1 was confirmed by NVR Furt herPCT/SE2006/000971

quantities of the titled salt were prepared by the
follow ng nmethod: (b) To a solution of
N-{2-[((25)-3-{[1-(4-chl orobenzyl) pi peri din-4-yl]am no
} - 2- hydr oxy-

2- et hyl pr opyl ) oxy] - 4- hydraxyphenyl } acet am de (230 ng,
0.5 muol) in nmethanol (0.5 nml) contained in a vial
furoic acid (62 ng, 0.55 mmvpl) was added as a solid.
The m xture was shaken until a solution was obt ai ned.
The solution was diluted with ethyl acetate (6m),
Themeawd Fotrh A salt p)ambﬁt's a;tllasulne fohevitg ¢hamdtes ik X-ap p@i/daed in

vern in th
aeloniy Gferd Do R S e oS0 o ey SRR el o
watﬁ @ledmneaismes FriaghiRogitia Bhkral @u@tea bigKtray Gffgttid (me4u) -tsleed
alt as an_off-white solldtxg aﬁet

i f e PR P PR B DR Qs ot S R
(ﬁ/Lg&QSt%é@Pmaco%@jtﬂ@ R@cl&ilﬁ‘lM()SUmlte}d)S,tatez Pﬂﬁ‘macoz)eﬂll ( m

7.47 (d = 8.6 Hz, IH), 7.37 (d, / = 8.4 Hz,
Cmentwp 34922988 ?089>8 4 Hz, 2H)., 6.94 - 6.91 (m IH)
652(dd/—33,18Hz,IH) 6.40 (d, / = 2.2 Hz,
IH), 6.30 (dd, / =8.6, 2.2 Hz, |H), 3.78 (s, 2H),
(B. 43 11 ang .7, ¢ 97 ( /| =11.9 Hz, IH), 2.87 - 2.61

an 1.96 - 1.85 (m 4H), 1.53 -
(%ngééll?% éH?gJ{ 23 (s 3H) G [MHH] The
(3t 6BCHIMRT and 15Wasgre to acid, of 1:1 was confirned by
(4\)I(I;/F€F 1%e7 fl%qagelfd)?g%édslglt exhibits at |east the

OW Nng ‘characte I'C X—ra powder diffraction
HXeBn). mea&gzaem ¢53ad.1) wmgrze,é,saqu) (the margin of

Brinecbobtaioms st on i 195 @ S A B o
(USP941) - see the United States Pharnacopeia
Conventi on. Diffraction, General Test <941>

Hywar@wnsxfé{—@s[«%%ﬂh&%ﬁ%?rabenzémﬂpeéwhn-ﬁas%wﬂ Ehydupyy-2-
b5 pl &y RE-hFiieLyPRER Bt dmide furoate (1:1 salt), Form B

(a) Form B was prepared by dissolving, in a vial, 20%w of a sample of the furoate salt
prepared by the method of Example 1(b) (Form A) in a solvent such as ethanol (16 mg/ml)
or 2-butanol (8 mg/ml). The figures in brackets indicate the estimated solubility of the salt
in these solvents. The vial was then sealed and the suspension was homogenised at
ambient temperature (20°C) using a magnet. Stirring and temperature were maintained for
a period of at least 7 days after which time a sample of the material obtained was dried and
tested by XRPD. XRPD confirmed that there had been complete transformation of Form
A to Form B.

Further quantities of the titled salt were prepared by the following method:
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Convention; 2002:2088-2089): (1) 6.3, 11.0 and 12.7,

or (2) 6.3, 10.7 and 12.7, or (3) 6.3, 11.0, 12.7 and
waz9/02483 (4) 6.3, 10.7, 11.0, 12.7, 13.9, 14.PCHSER006/000971

15.9, or (5) 6.3, 10.7, 11.0, 12.7, 15.9, 17.7, 19.1,

19.7 and 25.5, or (6) 6.3, 10.7, 11.0, 12.7, 13.9,

14.2, 15.9, 17.7, 19.1, 19.7, 19.9, 21.6 and 25.5.

Preparati on of

-{2-1((29)-3-{[!|-(4-chl orghenzyl ) pi peridi n-4-yl ] am no}

- 2- hydr oxy- 2-

nethylpropyl)oxy]-4-hydroxypheny|}acetanide furoate

| t B F B
R R EE (E G LT SVt 8 R S
mE@YThroPy [ RRALLRY dBkybiikay INRER-e Off r@(em@lnﬁmb (P2-blER 0.5

in a solvent such as et hanol él m ) or 2-butano

andgureisAid (12-51Rg O fgapelin 2iuigpgl Gom "Yeff‘dfl’é‘s(% @disppded with
scRlchyTRLREFSA BTl hiXeuRfwak B2 aS@lik a LiBsc RBSR aRBleENt S-

The vial was then seal ed and the suspension was
temppragerpsedtyat Thapisicipiitte ehizined vas washed ROIDEputerl ary dgied in

viRIRRbeC g{;ghr 0%i2 tg@mﬂr gmfﬁ mﬁﬁersﬁh&mn{étsm &%{Am[e@f a

period o ays after tine a sa
tredaeofiPeliueanplal  obt ai ned was dried and tested by XRPD
XRPD confirnmed that there had been conplete
transformation of Form A to Form B. Further quantities
Th idénkiey anil stoiebiomatyt, bave teeacidly effiairvedle dopfitoe by INW ng
met hod: (b) Sol utions of
V-{2-[((29)-3-{[I-(4-chl orobenzyl) pi peri di n-4~yl]am n
Th)s} fuﬁral‘lb)lﬂdmoﬂ lyalQexhibits atﬁea(sjt the following clharacteristic X(—jray powder
t Xy] - 4- hydr. ox n acet am de
6‘%@?’% P‘%‘?E%E/ %UFS&?% ?g@ay %1 %4 Eﬁr@ Fla?fcbeéﬂé FRPSFeY. 5
W'ffH the Unkdd SYAYEY Phainhhcepellbeind bhapfr &n Xrdy di@ia&ioRi(BsSith4 BNdee

seeded with sone crystals of Form B. The m xture was
the Mnitedstptes Eharogpconeidengveption. XaRay Affiagtion. SawpbFat thé>f or
URitdieY es PhDBndeb55d, Bhth 8d. RoQRIRI MBIUNRS SWRS bﬁ‘&nﬁ\@o%«l:lal

2-butanol and dried in vacuo at 60C overnight to give
Comventiong 2008:28%8-308%s an of f-white solid. The salt
cont ai ned

(1) 6.7,11.0 and 13.4, or

(2) 6.7,104, 11.0 and 13.4, or

(3) 6.7,10.4,12.4, 13.4 and 13.7, or

4) 6.7,10.4, 13.4 and 20.9, or

(5) 6.7,10.4,11.0, 12.4, 13.4, 13.7, 15.6, 16.0 and 17.6, or

(6) 6.7,10.4,11.0, 12.4, 13.4, 13.7, 15.6, 16.0, 16.1, 17.6, 18.0, 18.6, 18.9, 20.1, 20.9 and
234.

Example 2
N-{5-Chloro-2-[((2S)-3-{[1-(4-chlorobenzyl)piperidin-4-ylJamino}-2-hydroxy-2-
methylpropyl)oxy]-4-hydroxyphenyl} propaneamide di-trifluoroacetate.
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traces of 2-butanol. The identity and stoichionetry,
base to acid, of 1:1 were confirmed by NVR The

wo coomeeasForm B salt exhibits at | east the fol POEEY06/000971

characteristic X-ray powder diffraction (XRPD) peaks
(expressed in degrees 2q) (the margin of error being
consistent with the United States Pharnmacopei a genera
chapter on X-ray diffraction (USP941) - see the United
St at es Pharmacopei a Convendgi on. X-Ray Diffraction
General Test <941>. United States Pharnmacopeia, 25th
ed. Rockville, MD: United States Pharnacopei al
Convention; 2002:2088-2089): (1) 6.7, 91.0 and 13. 4,
or (2) 6.7, 10.4, 11.0 and 13. 4 or 67, 10.4,
12. 4, 13.4 and 13 7, or (ngﬁ 13.4 and 20. 9,

or (5) 6.7¢ 11, . ' 7, 15.6, 16.0
and 17.6, or 6 7 1 4 11 0,
15.6, 16.0, 1 18.0, 18.6, 38

13.4, 13.7,
Il 2 0 . 1 2 0 . 9
and 23. 4. Exanple 2
-{5-Chloro-2.[((29)-3-{[I-(4- chlorobenzyl)plperldln 4-
yl ] am no} - 2- hydroxy 2- net hyl propyl ) oxy]
propaneam de di-trifluoroacetate. (i)
QQ%XEXgMW¢ nw b hmf%@@%ﬁ propanani de To an
ToG@ 1&@6&1&&0&1&&&1& 20y devfcy-2-ritytebi axjlind HITE{ch@ oy 204 hlhfoB ahdCl

(600 ) and trjethyl am.ne
OO e e pRseese G Bl BAr eIy RF Dt 1] pos aged
&@ﬁzlﬁdﬂﬁ@oﬂﬁ&% &@t at Zi6ler @nipbiaffe f0ESh. ITBE fea@ion &ﬁbqleﬂdhed
tenperature for . .The reaction was_ quenched

WIEGHes e orey e g AR ariatie abe TSSO E ) ( »
ﬁﬁ)aﬁk%ﬁ thHe que%swﬁﬁgél W(ﬂ@ ﬁﬁjus(ea with 26ncBitdated FITS tddhaf the

aqueous phase was adjusted with concentrated HOJ to 5
exiyapted with dichloromethane (3 x 25 mL). The organic phase was dried over anhydrous

sodium sulphate, filtered and removed in vacuo, providing the subtitled compound as a
brown solid (555 mg, 83%).

1y Nvr (300 MHz, CDCl;- dg) 8 7.04 (b), 6.83 (d, J = 8.4, 1H), 6.58 (d, J = 2.8, 1H),
6.43 (dd, J, = 8.4, J; = 2.8, 1H), 3.77 (s, 3H), 2.49 (q, J = 7.6, 2H), 1.29 (t, J = 7.5, 3H);
APCI-MS: m/z 196 [MH"].

(i) N~(5-Chloro-2-hydroxy-4-methoxyphenyl)propanamide

To an ice-cooled solution of N-(2-hydroxy-4-methoxyphenyl)propanamide (500 mg, 2.6
mmol) and dimethylformamide hydrogen chloride (1 eq) in DMF (5 mL), MCPBA (70%,
1 eq) was added in small portions. The reaction was stirred for an additional 5 minutes,
afterwhich it was quenched with 1M NaHCO; (aq) (50 mL). The aquous phase was
washed with ethyl acetate (50 mL). The organic phase was washed with water (3 x 25 mL),
dried and removed in vacuo, providing the subtitled compound as a purple solid (408 mg,
71%).

1y nvr (300 MHz, acetone-dg) 6 9.68 (b, 1H), 9.12 (b, 1H), 7.37 (s, 1H), 6.62 (s, 1H),
3.83 (s, 3H), 2.49 (q, J = 7.7, 2H), 1.18 (t, J =7.5, 3H); APCI-MS: m/z 229 [M"].
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extracted wth dichloronethane (3 x 25 nlL). The
organi ¢ phase was dried over anhydrous sodi um

wadoplaties filtered and renoved in vacuo, provPdi/SERIDIE0971

subtitled conmpound as a brown solid (555 ng, 83%. 1H
NVR (300 MHz, CDCl 3- d6) d 7.04 Qa), 6.83 (d, J = 8.4,
IH, 6.58 (d, J = 2.8, IH), 6.43 (dd, J1 = 8.4, J2 =
2.8, IH, 3.77 (s, 3H), 2.49 (q, J =7.6, 2H), 1.29
(t, J =7.5 3H); APCI-Ms27m z 196 [ MH]. (i)

N- ( 5- Chl or 0- 2- hydr oxy- 4- net hoxyphenyl ) pr opanam de To
an ice-cool ed sol ution of

(@) N2 BAREPX e o FYEL- [1036Y RGOS Lk B LARAAMY Hohdrf Jmﬁ%ami%g 6

mroT ) ana dr metnyrrorimant ae nydr ogemn cni orl

A WSD@WOI( & Na(5)ChlavcPBadro o4 4methosphenybsropadaieide {202 mga(l’ $8
n%?ol)h &%SZ—m?tFﬁO){l %Eh/ thVWnlggﬂegéeﬁgsa onaieﬁp ?‘ﬁ/laﬁiat lonal 5

uenc
cérhopate((3.Q eqlih DM@ ndl() mmsmphl wmmMpmmfmefdr An. The mixdnyé

acetate e washed with
R FeepRa b vl oy Mo e PO Lk T R el
vk Iv.dﬂhﬂ@teft (e Buht)] driea dncﬁ@ﬂiﬁ@dﬁ;dva%ﬁo, propudinglie saBiltied
408 /321“ 1H NMR (300 , acetone-J 6) d 9.68
cBPoUpHRS an T s g0 M08 5 11) . 6 62 (5, 1)
13 I&ﬁR((@Oo MH], c1)2:1349 848 (s, Iy 7.80 b, 188 b.61 &, 19, £.14 (ol 1HY, 338

(N!_%f@ émS&, %/I%ﬂﬁ@grﬁﬁ@ zg79{(m( &H), D0 (q. J=7.6, 2H), 1.47 (s, 3H), 1.25

Q, Jrre/tshyhpmcmﬁm&lzbmﬁqu} phenyl ) propanani de A
suspensit on of

N-(5 ChI or o- 2- hydr oxy- 4- net hoxyphenyl)propanam de (202

elh regy))oxyi-4 Qatrmderdediflaoroacmam t enperature

ool 2 a{sga%gbg@;g ERRLARFIRIE ke gae ™)

chbﬂh@theﬂ&btym Wﬂl&'e}me(llﬂomra'ﬁ@ yﬂn)e;thody}pﬁdlyapldpahaﬂidv €iceg in
N A e NN
réfhedfr (. Thdfbactidn Bttufdowaslpollred &eﬁiMfEGA BEBCX4oMhMn (Band
El,lut .5 g 2%8111L). The column was first washed with methanol (3 x 10 mL) and
subsequently with a mixture of ammonia/methanol (1/20, 3 x 10 mL). The basic layers
were pooled and the solvent removed in vacuo, providing N-{5-chloro-2-[((25)-3-{[1-(4-
chlorobenzyl)piperidin-4-yljamino }-2-hydroxypropyl)oxy]-4-methoxypheny! }
propaneamide as a light brown oil (100 mg, 86%), which was redissolved in
dichlormethane (4 mL). The solution was cooled to 0 °C and 1M BBrj3 in dichloromethane
(1 mL) added dropwise. The reaction was stirred for 18h, afterwhich it was quenched with
methanol. The solvent was removed in vacuo and the residue purified by reverse phase
prep. HPLC, using acetonitrile and water containing 0.1% TFA in gradient as mobile
phase. Pooled fractions were freeze-dried to give the titled product as an amorphous white
solid (38 mg, 39%).

Iy NMR (300 MHz, acetone-ds) & 8.66 (broad), 8.09 (3, 1H), 7.60 (d, J =8.4, 4H), 7.47 (d,
J =8.4,4H), 6.78 (s, 1H), 4.41 (s, 2H), 4.10-3.93 (m, 2H), 3.70-3.65 (m, 4H), 3.44-2.39
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(m IH), 3.85 (s, 3H), 2.94 (m IH, 2.79 (m IH)),
2.42 (q, /| = 7.6, 2H), 1.47 (s, 3H), 1.25 (t, / = 7.5,

WEko7/0nRgY - V5. mz 299 [ MH] . (iv) N {5-Chl orpecRSEX0(&Z000971

)-3-{[|-(4-chl orobenzyl) pi peridin-4-yl 1am no} - 2- hydr ox
y-2- et hyl propyl ) oxyl-4- hydr oxyphenyl } propaneam de
di-trifluoroacetate To a sol ution of

| - (4-chl orobenzyl) - pi peridin-4-yl amne (50 ng, 0.2
mol ) and N-(5- 28

chl or o- 4- met hoxy- 2- {[ (25) - et hyl oxi r an- 2-yl ] met hoxy} ph
enyl ) propanam de (1 eq) in acetonitrile (5 nL),

[ &Rl 18+e e [
iy 19 S0 DR 308 (e 0oy MO 2P = e BN
$00vBY. over a MEGA BE- SCX colum (Bond Elut(r), 5 g,
20 mL). The colum was first washed with nethanol (3 x

10 nmL) and subsequently with a m xture of
Exanipli3a/ met hanol (1/20, 3 x 10 nlL). The basic |ayers

Tt R D T

BEhAPRPENEY -3l @k pleyiAcathrhias iReifudrdaydaexy pr opyl ) oxy
] - 4- met hoxyphenyl } propaneami de as a |ight brown oi

(100 ng, 86%, which was redissolved in_dichlornethane
(4 mL). The solution was cooled to 0 0OGjand IMBBr3 in
di chl oronet hane (1 nl) added dro MAsem g, reaction
was stlrred for 18h aftermﬁpa maa quenched with

met hanol . (= ent &cuo and the
resi due purlfl r verse phase pr
acetonitrile and r'er~cont ai ni ng 0.

HPLC, usi ng
¥ TFA i n gradi ent
as nobi |l e phase. Pooled fractions wereufreeze-dried to
give the titled product as an anorphous white solid
(38 ng, 39% . 1H NMR (300 MHz, acetone-”) d 8.66
iylﬂfh@ﬁéjf)ml}ggoﬁ % l§1§t des!cf"Bed fdr- e@egn;(léjl blitvﬁheém 2412%10)(; 447 (d, [/
8 (s, IH, 10-3.93 (m
Izmoxyenl?r@lgil%re?(w with{pcelig mmziegge m) IH), 3.20 (m
2H), 2.52-2.37 (m 6H), 1.38 (s, 3H), 1.10 (t, J=I.5,
?FD; APCl -MS: mz 510 [ MH]. Exanple 3
H NMR (300 MHz, acetone-dg) 6 8.77 (s, 1H), 8.06 (s, 1H), 7.61 (d, J = 8.2 Hz, 2H),

7.47 (4, J = 8.6 Hz, 2H), 6.79 (s, TH), 4.43 (s, 2H), 4.08 (d, J = 9.9 Hz, 1H), 3.94 (d, J =
9.9 Hz, 1H), 3.79-3.61 (m, 3H), 3.68 (d, J = 12.5 Hz, 1H), 3.42 (d, J = 12.7 Hz, 1H), 3.32-
3.13 (m, 2H), 2.63-2.48 (m, 2H), 2.49-2.29 (m, 2H), 2.08 (s, 3H), 1.38 (s, 3H); APCI-MS:
m/z 496 [MH"]. |

Example 4
N-{5-Chloro-2-[((25)-3-{[1-(4-chlorobenzyl)piperidin-4-yl]Jamino}-2-

hydroxypropyl)oxy]-4-hydroxyphenyl}acetamide di-trifluoroacetate.
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i V-{5-Chloro-2-[((2S)-3-{[I-(4-chl orobenzyl) pi peri di n-
4-yl ] am no} - 2- hydr oxy- 2-

woredonpt4sdpyl ) oxy] - 4- hydr oxyphenyl } acet anmi de PCT/SE2006/000971

di-trifluoroacetate. Synthesis anal ogous to that
descri bed for exanple 2 but wherein 2-hydroxy-4-

nmet hoxyaniline. HOJ is reacted with acetic anhydride
(1.1 eqg). 1H NWR (300 WMHz, acetone-d6) d 8.77 (s, IH),
8.06 (s, IH, 7.61 (d, / =8.2 Hz, 2H), 7.47 (d, J =
8.6 Hz, 2H), 6.79 (s, IH), 4.43 (s, 2H), 4.08 (d, J
=9.9 Hz, IH), 3.94 (d, J = 9.9 Hz, IH), 3.79-3.61 (m
3H), 3.68 (d, / = 12.5 Hz, IH), 3.42 ( = 12.7 Hz,
IH), 3.32- 3.13 (m 2H), 2.63-2.48 (m:ﬁQﬂ 2.49-2.29
(m 2H), 2.08 (s, 3H, 1. 3§Hés H3FD KPCISNS: ™z 496

[ MH+] . Exaﬂikilil\v/
i V-{5-Chl oro- 25)(::]/I-(4 chlo
4-yl]am no}-2

hydr oxypropyl ) oxy] - 4- hydr oxyphenyl } acg an1de

di-trifluoroacetate. Synthesis analogous to that

descri bed for exanple 3 but wherein

Sixnthesis@hdlegons @-tiay desonbpd for exmeipl®bppivaangih Va6 ehlars Ty diosy-4-
( 1H NWR

nﬁe%ﬂpﬁgny‘?%{ae%g?dg r%é'e' )eac?édy\ﬁ%%y 1—) lgg’ 341131%8%_31(1 21 (s, IH),

7.59 (d, J =9.0 Hz, 2H), 7.47 (d, J = 9.0 Hz, 2H

16.74 (s, 1H), 4.41-4.35 (m 3H), 4.13- 4 01 (m 2H),

5 D@@R@O@MI(Imcem-ds)@ 8164 (froad, ®H), 8.22 (§F3HR 749 (, = 92H)z, 2H),

7%)7(%&JU§‘05§£"&H),%7Q% 1, 43035 65 Gk, M3 L8238 %) YL 40 ()

SHE.3- 1@!@10’&6 25324269, 28, 2[31 (oA 6y (3D ZARQIVIaN/ L Blion- 4-
[Mﬁﬁ m no}-2- hydroxyl propyl ) oxy] - 4- hydr oxyphenyl }

propaneam dedi -trifl uoroacetate. Synthesis anal ogous
to that described for exanple 2 but wherein

% 5 5- éhl or o- 2- hydr oxy- 4- et hoxyphenyl )acetanide is

d wth S-(+)-glycidyl nosylate (1 eq) 1H NWMR
Ag {%;%hﬂ(}ﬂg& [(dgwg{ﬁi (ﬁ-%l(ll%oia%z?ﬁplﬁmmq)yl]algln%ﬁ}( broad)
roa

hydroxylpropyl)oxyj 4-hydroxyphenyl} propaneamide di-trifluoroacetate.

Ho, H HN
cl NH \/"</o
\Q\/U
cl
OH

Synthesis analogous to that described for example 2 but wherein N-(5-chloro-2-hydroxy-4-

pund

zyl ) pi peri di n-

methoxyphenyl)acetamide is reacted with S-(+)-glycidyl nosylate (1 eq)

1H NMR (300 MHz, DMSO-ds) 8 10.05 (broad), 9.78 (broad), 9.79 (broad), 9.00 (broad),
8.88 (broad), 7.79 (m, 1H), 7.62-7.50 (m, 4H), 6.63 (s, 1H), 5.98 (broad), 4.29 (m, 2H),
4.16 (m, 1H), 3.95-3.88 (m, 2H), 341-2.97 (m, 7H), 2.35-2.22 (m, 4H), 1.82-1.75 (m, 2H),
1.07 (m, 3H); APCI-MS: m/z 496 [MH"].
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8.88 (broad), 7.79 (m IH, 7.62-7.50 (m 4H), 6.63
(s, IH, 5.98 (broad), 4.29 (m 2H), 4.16 (m I|H),

WR203031188 (m 2H), 341-2.97 (m 7H), 2.35-2.2PCT/8§2006/000971

4H), 1.82-1.75 (m 2H), 1.07 (m 3H); APCI-M5: nmfz 496
[ M#] . Human CCR bi ndi ng assay Menbranes HEK293 cel | s,
from ECACC, stably expressing reconbi nant human CCR
(HEK- CCRI') were used to prepare cell nenbranes
containing CCRI. The nenbrgnes were stored at -700C.
The concentration of menbranes of each batch was
adjusted to 10% specific binding of 33 pM[1251]
M P-1a. Binding assay 100 nL of HEK-CCRI nenbranes
diluted in assay buffer pH 7.4 (137 nM Nad ( Merck,
Hl‘:ﬂntanl‘(kzcmlﬁﬁdhﬂg)ssaﬁ 7 mM d ucose (Sigma, Cat No G5400),
ﬁ n1\/| Ka (Sigma, Cat No P-9333), 0.36 nM NaH2PO4 x
"®R8rck, Cat No 1.06346), 10 nM HEPES (Si gnma, Cat
HEKZBQ&T@ )fronfEd&@(C \Wlavly elggbsaing fb@o&ﬁb@ﬂ&ma@@cﬂq}ﬁmﬂ
with the addition of 17500 units/L Bacitracin (Sig
VeI USRS fell paymebrapgtieontaingied £ - s memgbragag @ve%tom af
Foobl e cmcaﬁtl&@oﬁ%mmn%gm bl lvadoaqfugte&étlo%% MHB
I\I4550 2 i of conpound in assay buffer, cont al ni ng

@%ﬁ%é‘a to give final conpound
concentratl ons of IxI0O "55-1xI0 9-5M 12 m cold human
reconbi nant MP-la (270-LD 050, R&D Systenms, Oxford,
B.’JK)inga!sSJaynM final concentration in assay buffer

12y FT_? ﬁﬁl@ tC%%l \Me%ra:hg %HWER’S%%%@?@ ghl‘yqle(‘ijﬁmegﬁ rél a\/Ierck

W t'hout conp
CGapNo it 0640€]\I$B)11M Gmcnde (Sigma \CabNd 840002t 7hmNIGRG! m@ﬁh WwasNo

e nFRRED L0 Met, AN R W e b e

NasiE33y 5)bui % €w/vi Gelaurfel(mgﬂna CatNeGL62a))ivain thendtifien vwal7b® of

“\Rﬁﬁﬂg%‘]’f&‘im ( G0s aélg g6¢ZSine ﬁ‘#@ g)teagl{)‘g%ﬂeosf t}\llc\:/l 9t6 welll flgter

plate (0.45 pm opaque M1111pore cat no MHVB N4550). 12 pL of compound in assay

buffer, containing 10% DMSO, was added to give final compound concentrations of
1x10%3-1x10°3 M. 12 pl cold human recombinant MIP-1a (270-LD-050, R&D Systems,
Oxford, UK), 10 nM final concentration in assay buffer supplemented with 10% DMSO,
was included in certain wells (without compound) as non-specific binding control (NSB).
12 ul assay buffer with 10% DMSO was added to certain wells (without compound) to
detect maximal binding (BO).

12 uL {**I] MIP-10, diluted in assay buffer to a final concentration in the wells of 33 pM,
was added to all wells. The plates with lid were then incubated for 1.5 hrs at room
temperature. After incubation the wells were emptied by vacuum filtration (MultiScreen
Resist Vacuum Manifold system, Millipore) and washed once with 200 |1 assay buffer.
After the wash, all wells received an addition of 50 pL of scintillation fluid (OptiPhase
“Supermix”, Wallac Oy, Turko, Finland). Bound [1251] MIP-1a was measured using a
Wallac Trilux 1450 MicroBeta counter. Window settings: Low 5-High 1020, 1-minute

counting/well.
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tenperature. After incubation the wells were enptied

by vacuum filtration (Miultiscreen Resist Vacuum
wokwOpied system M lipore) and washed once WeTISRD06/000971

m assay buffer. After the wash, all wells received an

addition of 50 nL of scintillation fluid (Opti Phase

"Superm x", Wallac Oy, Turko, Finland). Bound [125I]

M P-1oc was nmeasured using a Wallac Trilux 1450

M croBeta counter. W ndowsgettings: Low 5-H gh 1020,

1-m nute counting/well.Cal cul ati on of percent

di spl acenent and |1 C50 The foll ow ng equati on was used

to cal cul ate percent displacenent. Percent

di spl acenment 1- ((cpmtest - cpm NSB) / (cpm BO cpm
ChigBondI Qe entGPIdcafiént andl@page cpmin duplicate wells

W th nmenbranes and conpound and [1251] MPlct cpm NSB
The fallosyingrauatomWan uied & cishipts pipeohdisRldeMeies and M P- | et
P&t iRt thenbVL Ir- ((épln?tgit\?m_‘é?rﬁ%ﬁﬁw &b B0 Hell 98By GRER: BO =

average cpmin we menbranes and assay buffer
i &st [:%3&[1%@ Mnfn dhpiBaté WBIIvIMeBibREENHEY condfdEnd R #FP5T] MIP-
concentrati on of ‘conpound produci ng 50% di spl acement
1¢fmB0) was derived using the Excel -based program XLfit

version 2.0.9) to fit data to a 4-paraq%ter | ogi stics
_éEnN FFregs comin the gpovifteepranesind pIRrkG) aad [T LIPS of{gep-
spefRObM@bhsepmOf | ess than 20 nMC L AIMS 1. A

phar maceuti cal product conprising, in conbination, (a)
B8 = a’vcrr%e Al WQIsVABMRALERALs MhGLY HusfeBn@ PPRIUIR oQfnaximum
general formula wherein mis 0, 1 or 2; each R
bingig®pendent | y represents hal ogen or cyano;

The molar concentration of compound producing 50% displacement (ICsp) was derived
using the Excel-based program XLfit (version 2.0.9) to fit data to a 4-parameter logistics

function.

All compounds of the Examples 1 to 5 had ICs values of less than 20 nM.
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2 Rrepresents a hydrogen atomor nethyl; 3 R
represents the group C1-C4 al kyl; and 4 R represents

salt thereof; and (b) a second active ingredient which
is a b2-agonist. 2. A conposition according to claim
1, wherein Ris halogen. 4 3. A conposition according
toclaiml1 or claim?2, wherein Ris hydrogen or
chlorine. 4 4. A product ggcording to claim1 or claim
2, wherein Ris hydrogen. 3 5. A conposition according
to any preceding claim wherein Ris nethyl or

ethyl.6. A conposition according to any preceding
claim wherein the first active ingredient is selected

from CLAIMS

N-{2-[((2S)-3-{[1-(4-chl orobenzyl) pi peri di n-4-yl]am no
L} -&phﬁﬂd’c&ﬁ&al&)rmt%%ilnﬁﬁsﬂﬁyih)zﬁl?bﬂlatioﬂ,- hydr oxyphenyl

acet am de; N-{5-Chl oro-2- 2

@.a rst pqtive ngf?ﬁFétr‘}E}B“é‘d%%/?O}fl?P‘%é‘roif &R i o) - 2- hydr ox

y-2- net hyl propyl ) oxy] - 4- hydr oxyphenyl } acet am de;

N-{5-Chloro-2-[((2

)-3-{[ 1- (4-chl orobenzyl ) pi peri din-4-y1l] ani no

}-2-hydr oxypropyl ) oxy] - 4-hydroxyphenyl} atet am de,

OH )

wherein

misO, 1 or2;

each R1 independently represents halogen or cyano;

R2 represents a hydrogen atom or methyl;

R3 represents the group C;-Cy alkyl;
and

R4 represents hydrogen or halogen;
or a pharmaceutically acceptable salt thereof; and

(b) a second active ingredient which is a B, —agonist.

2. A composition according to claim 1, wherein R1 is halogen.

3. A composit?on according to claim 1 or claim 2, wherein R4 is hydrogen or chlorine.
4. A product according to claim 1 or claim 2, wherein R4 is hydrogen.

5. A composition according to any preceding claim, wherein R3 is methyl or ethyl.

or a pharnaceutically acPepsEddD&00971
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N-{5-Chloro-2-[((2
)-3-{[1-(4-chl orobenzyl ) pi peri di n-4-yl]am no

w0 2@7kgdsdxypr opyl ) oxy] - 4- hydroxyphenyl } propRCEsEE00&)00971
or N-{5-Chloro-2-[((2 )-3
-{[1- (4-chl or obenzyl ) pi peri di n-4-yl]am no
}-2-hydroxy-2- nethyl propyl)oxy] -4-hydroxyphenyl}
propaneam de, or a pharmaceutically acceptable salt
thereof. 7. A product accggding to any preceding
claim wherein the first active ingredient is a salt
sel ect ed fromthe benzoate, fuorate or hem -fumarate

alt 2-1((2 )-3-{[) - (4- : , o oo
%f%}%ﬁa F3fb‘§‘%@@3wfﬁieﬁm§ ??%Wﬁsrfl.néhwmw}lﬂ%ﬂw P
sdlda@yh),ﬁ;xy] 4- hydr oxyphenyl }acet arri de. 8. A product

precedi ng claim whi ch the second

NIRTReR At G TSP aH et SRaTmO > ot 2 BB OB oR -

449;‘,&@,%33@;;5&53%&9 toclaiml1l, in which the third
active mgredl ent is for rmterol 10. A product

NAsEhap-Ad(19D- 3c<|[h(%h@mhemmp@ﬁhrtﬁ@l]%@@n%jhsaieqxwe

miegg%g,g%&%]_A ﬁy&&[yﬂ%hﬁﬁa‘&kta&}dgar ate dihydrate. 11. A
produ accor to any preceding claim which is in

Ny Sf@m@ﬂﬁ@%’é‘r{él*ﬁﬂocrhlmml)glpfrrmn il l4ngind Jrh by detxyrrppyD2xy 1A
4&&&}%&@%3&{%{5&9 to any preceding claimfor use in

e of a product according to any
Nl eddao-Ag((B9) & il -(4-dhlardtenaypipéralot-4+y Banaifio Ja2- hyeidixgpropytibxy]-

eat ment . of a respiratory disease. 14. Use
4h¥&r°%ygﬁengf}pmp eamldo’1(§ wherein the respiratory di sease

N-HS-Chitoro-04 [ @20 3s [ T-(edhilarebe iyl piperating4-gii] asias)e2-hylitoxy s €
cor di ﬁ vvherel the respiratory disease

ﬁ“ y}'g'gydr%y%f‘ %BIOB?HC?IPI ating a respiratory

oﬂi lﬂﬁﬁ;&ec_autwmy@bceﬂﬁﬁlhﬂﬂi tee@d¥pr i ses si mul taneously,
sequentially or separately adm nistering:

7. A product according to any preceding claim, wherein the first active ingredient is a salt
selected from the benzoate, fuorate or hemi-fumarate salt of N-{2-[((25)-3-{[1-(4-
chlorobenzyl)piperidin-4-ylJamino }-2-hydroxy-2-methylpropyl)oxy]-4-
hydroxyphenyl }acetamide.

8. A product according to any preceding claim, in which the second active ingredient is

formoterol or indacaterol.
9. A product according to claim 11, in which the third active ingredient is formoterol.

10. A product according to claim 9, in which the second active ingredient is formoterol

fumarate dihydrate.

11. A product according to any preceding claim, which is in a form suitable for

administration by inhalation.
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(a) a (therapeutically effective) dose of a first
active ingredient which is a conpound of formula (I)
wa@sgoodet41sed in any one of claims 1 to 7, or a PCT/SE2006/000971
pharmaceutically acceptable salt thereof; and (b) a
(therapeutically effective) dose of a second active
i ngredient which is a b2-agonist. 17. A kit conprising
a preparation of a first active ingredient which is a
conpound of fornula (1) agsdefined in any one of
claims 1 to 7, or a pharmaceutically acceptable salt
thereof, and a preparation of a second active
i ngredi ent ich is a _b2-agonist.and optionally
17, Ao SR B e Gt REB6 S DSitient | al or
separate adm nistration of the preparations to a
JlJati ent in need thereof. 18. A kit according to claim
13 Pse Qfiaardug apqording tp agy Iﬁ%"?@%"li‘lﬁ’g b maufaryredbp ect ed
mbdi@Ment for the treatment of a respiratory disease. _ o _
N-{2-1((25)-3-{[!|-(4-chl orobenzyl) pi peridin-4-yl]am no
}- 2- hydr oxy- 2- net hyl propyl ) oxy] - 4- hydr oxyphenyl
141{’. {@[gﬁ%c%gﬁlgg ltooér}% g%?{/}ie%ﬁgéelggg%%% c{ls;éﬁe ésn%hﬁoglc obstructive
pjimonakydiseasey - 2- et hyl rropyl ) oxy]
- 4- hydr oxyphenyl }acet am de; N-{5-Chl oro- 2-
[((2S)-3-{[1-(4-chl orobenzyl) pi peridin-4-yl]amno
13. - e hysrdingytp cloiny 13) wherdin thé 1dspidatax diséneniy hfthma.
acetam de, N-{5-Chloro-2-[((2
)-3-{[ 1~(4-chl orobenzyl ) pi peri di n-4-yl]am no
14. - 2 mhthdd obtyeptingpytespidatyry disdasé) ywhichxyeHoe nythyris@y sipansanilye,

or . e
SoEqRElpT §7PRTL AAPIETCIBE L [ | - (4- chl or obenzyl ) pi peri di n- 4
(a Wil (in3iahdualails eiReavE) Myse 2f a filt MV dihaBYIén: GXd is a compound of
- 4- hydr oxyphenyl } propaneam de, or a pharmaceutically
fogpgla i afleEneddn pviopepledpims b9 7, o agbprmgeeugically Agrertdplesaki m
thiréo®hndCl @i m 18, wherein the second active ingredient
is fornmoterol. 20. A kit according to claim19, )
(WMo Phetapentiprly sEectivel dasetof ¢ eecprdgeidiingrediqns whiel iy Beragpnist.

17. A kit comprising a preparation of a first active ingredient which is a compound of
formula (I) as defined in any one of claims 1 to 7, or a pharmaceutically acceptable salt
thereof, and a preparation of a second active ingredient which is a 5, —agonist and
optionally instructions for the simultaneous, sequential or separate administration of the

preparations to a patient in need thereof.

18. A kit according to claim 17, wherein the first active ingredient is selected from
N-{2-[((25)-3-{[1-(4-chlorobenzyl)piperidin-4-yljamino } -2-hydroxy-2-methylpropyl)oxy]-
4-hydroxyphenyl}acetamide;
N-{5-Chloro-2-[((2S5)-3-{[1-(4-chlorobenzy])piperidin-4-ylJamino }-2-hydroxy-2-
methylpropyl)oxy]-4-hydroxyphenyl }acetamide;
N-{5-Chloro-2-[((25)-3-{[1-(4-chlorobenzyl)piperidin-4-yl]amino }-2-hydroxypropyl)oxy]-
4-hydroxyphenyl }acetamide,
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fumarate di hydrate. 21. A pharnmaceutical conposition
conprising, in admxture, a first active ingredi ent

wabiock24183 a conpound of formula (1) as defi nedPCTISER0Y6/000971

one of clainms 1 to 7, or a pharmaceutically acceptable
salt or solvate thereof, and a second active

i ngredient which is a b2-agonist. 22. A conposition
according to claim21, wherein the first active
ingredient is selected fraga N-{2-[((2

S)-3-{[I|-(4-chl orobenzyl) pi peridin-4-yl]am no}-2-hydro
xy- 2- met hyl propyl ) oxy] - 4- hydr oxyphenyl }acetam de;

I\}_-\tﬂ{— _%—hﬁg(?@%&&g%a—@ér%ieuyll)bl et IIZ;]-|4—C})’ grgl?lcl;]}Z%( L}cp o:@&%{)y )Ion]?'

4n@d1by3}§frqnyﬂr<)pawhndé ch%dg ny?zenm }aget arr: ;Jle ina
- or 0- chl orobenz i peridin-

s ctisprol SOy bt sppbpu - a0mpar ok ypHeR

n@ﬂ@tpwpyﬂ&gy] M#cﬁo;@ﬁxe@l 19 prophdebdiad,- 3-{ [ | - (4- chl orobenzyl)

riperidin- am no{ E ﬁydr oxypr opyl ) oxy] -

opa ﬂgﬁamswﬁﬁbrmeptablﬁ AN PraRoN
N-{5 Chloro-2-[((25)-3-{[ -(4 chI or obenzyl ) pi peri din-4
am no} - 2- hydr oxy- 2-

19re"t yﬁcﬁ?féwg k9 @%W]U A daierl8xwiiskramipe secongragipveriessgdicdiels or a
shgfppceutical ly acceptable salt thereof.23. A
conmposition according to claim2 1 or claim22, in
which the third active i ngred| ent is fornoterol. 24. A

hird
A{'ﬁ?%cgfd%n togcci g'vﬁ%}; nthe §e§o q}actf\fe né,red%en{ P%nngtergi Hr

orno
fumarate dlhydrate

21. A pharmaceutical composition comprising, in admixture, a first active ingredient
which is a compound of formula (I) as defined in any one of claims 1 to 7, or a
pharmaceutically acceptable salt or solvate thereof, and a second active ingredient which is

a 3, —agonist.

22. A composition according to claim 21, wherein the first active ingredient is selected
from

N-{2-[((25)-3-{[1-(4-chlorobenzyD)piperidin-4-yl]amino }-2-hydroxy-2-methylpropyl)oxy]-
4-hydroxyphenyl }acetamide;
N-{5-Chloro-2-[((25)-3-{[1-(4-chlorobenzyl)piperidin-4-yl]Jamino }-2-hydroxy-2-
methylpropyl)oxy]-4-hydroxyphenyl }acetamide;
N-{5-Chloro-2-[((2S)-3-{[1-(4-chlorobenzyl)piperidin-4-yljamino }-2-hydroxypropyl)oxy]-
4-hydroxyphenyl } acetamide,
N-{5-Chloro-2-[((25)-3-{[1-(4-chlorobenzyl)piperidin-4-yljamino }-2-hydroxypropyl)oxyl-
4-hydroxyphenyl} propaneamide, or
N-{5-Chloro-2-[((25)-3-{[1-(4-chlorobenzyl)piperidin-4-ylJamino }-2-hydroxy-2-
methylpropyl)oxy]-4-hydroxyphenyl} propaneamide,

or a pharmaceutically acceptable salt thereof.
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23. A composition according to claim 21 or claim 22, in which the third active ingredient is

formoterol.

24. A composition according to claim 23, in which the third active ingredient is formoterol

fumarate dihydrate.



