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NEW SALT \I\ The present invention relates to a salt
of a piperidine derivative, pharmaceutical conposition
woanmi7ainsiesg it and its use in therapy. Chenoki RET/SE2006/000922
Receptor 1 (CCRI) is highly expressed in tissues
affected in different autoi nmune, inflanmatory,
proliferative, hyper prolifetative and i mmunol ogically
nedi at ed di seases, e.g. asthmm, chronic obstructive
pul monary di sease, nultiple sclerosis and rheunatoid
arthritis. Therefore, in?h@%;' -nmedi at ed events
wth the salt of the inv og‘gﬁrer.cgqﬂby cel |
activation and mgration, is expected to be effective
in the treatnent of such conditions. In the
Theprsericpyanéion telpstorrassdtafiaqaperidinenddrivativn pharintacégical
i mpor.tant t.hat .the .active_conpound is in a formin
Coﬁﬁg%ﬁ°9fmgﬁﬂuﬁéugﬁﬁééﬁFEh?pvggandled and processed in
order to obtain a commrercially-viable manufacturing
process. In this connection, the chemcal stability
Chamokine®R qobytst £ 6CCR1 )b highly exfredsbinabicé  feon b Bidieade
important factors. The active conpound, and
aoFRRYN R ipdHsmatent ardlifegtive, hyperquolifsratinp abd enmfindlegingly

o SEEASIY 5 B BH5 OSSR %80! bl strss
an®@MeshBesie hemitea THe RS R ChBIviSid €6R( -%naﬁatEJ‘&F(ﬁngsg\ﬁﬂln ich};a)salt of the

conposi tion, density, hygroscopicity and s
invehtiohe. g by icelé agapouat migratidre isaxpested fo ehdfeatité Methe treatment
compound is to be incorporated into a fornulation for
of HAFORAOS g ni stration, e.g., via a dry powder
i nhal er such as the Turbuhaler(r) device, it is
desirable if the active conpound can be readily

In theGRONIERAGe bPPHrRbebudicATOERIaMbdsNit GOaT) oﬁbﬁﬁ%ﬁ{tﬂ@ §dthve€s

and conprising a high fine crystalline particle

comipeittd; is in ¢ form n avhicheit cambe convehiently hdvelleaicinid \peo@esed du beler to

btgarticles %@ye. mass medi.an aerodynam c di aneter of
OPFECTHAR Y R nERUAENERS Procaise Ho ghis pepnepténn, the chemical
stabHBRAR EmO bh PRl habifity bfle IGER éoﬁ{p%uﬁél grelillljngglstant factors. The
active compound, and formulations containing it, must be capable of being effectively
stored over appreciable periods of time, without exhibiting any significant change in the
physico-chemical characteristics (e.g. chemical composition, density, hygroscopicity and

solubility) of the active compound.

Furthermore, if the active compound is to be incorporated into a formulation for pulmonary
administration, e.g., via a dry powder inhaler such as the Turbuhaler® device, it is
desirable if the active compound can be readily micronised to yield a powder with good
flow properties and comprising a high fine crystalline particle fraction (i.e. a fraction in
which the active compound particles have a mass median aerodynamic diameter of less
than 10 pm (micrometer)). Such a fraction is capable of being carried deep into the lungs

leading to faster and increased absorption of the active compound.
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| eading to faster and increased absorption of the
active conpound. I nternational Patent Application
weoéui7ioasdss on No. WD 03/ 051839 general |y di scl oBEE/SE2006/000922

certain piperidinyl derivatives that have activity as

CCR antagoni sts and, in particular, the conmpound 4-(
{(2"9)-3-[ 2- (acetylan1no) 5- %ydroxyphenoxy] 2- hydr oxy-

2- et hyl propyl } amoni o) - | - (4- chl or obenzyl ) pi peri di ne

and pharnaceutically acceptable salts or solvates

IniGrRG i B A BRI h R Pl et Nos @@9@5‘? %3%59? s duclhses certain
pipefidiny llﬁéﬁ\%ﬁv%gt?aﬁ‘ﬁ}a@g%tﬁ’ﬂ% ('J@%P has nﬂrilrﬂgflar the

make it suit use’in ry p

cofnpourpl - RSK-3-[ Bk tyilahina)- smdrob;yplkmxﬂam?mwzﬂ ngly
been found possible to Brepare a salt of the conpound
me&h}(lppggl)}argmomo) 1-(4- chloro enzyl)piperidine and pharmaceutically acceptable

sal PR AR I 2 BEC R sy el o e

apHIRQtoR aé Gﬁflﬁﬁk%ﬂé&?dte IIORGId ‘tfeﬁl%"%}rl%ﬁrlb& if %H%Q‘lﬁtgr, Qbes not

eing formulated in a dry powder ation
mqka litrenitalyly fardise im & tryapaveder fohmlaionfot pulmoadry administration.
({(25)-3-[2-(acety|anino)-5-hydroxyphenoxy]-2-hydrox

R AR e TR S 4o

[2-(40¢8Mrhian)-5hhefokypienBk P24 TpkdpyRy f
( ?MZI ) g(agfél;{éa?nlvno?&()kﬁ@droxyphenofﬁrﬁ%ﬁﬁjy%r(%x

chlprcg)e Hmrxglp;d Hexmigi gng)mpb)/swo -chemical properties which is capable of
4- hI di ft f dt
bex&xglfg TE g%z Xrg)_]f {\RF;‘%lrr;? : n?atl%n?rreplurllﬂﬁone?r; a{ir%melsrt;a%on ©as
chl or obenzyl ) pi peri di n-4-yl ] am no} - 2- hydr oxy- 2- net hyl p
ropyl ) oxy] - 4- hydroxyphenyl }acet am de heni -funarat e,

The sirectinerdf 4f((28)-3t [2-@edty Tamind) S-hytiteatpheRod-2ohyRE sy L Zes

sol vates (including hydrates) of the hem -funmarate
meglyilpropHosmmenio) t1Hd-théorobénzmhipipeadisa fis shownpeliver abl y
anhydrous, and preferably in non-solvated form In an
enbodi nent of the invention, the hem - funarate salt or
sol vate thereof has crystalllne propertles and is
preferably at |east 50%crystalline, nore ef erably

at | east 60%crystalline, stilHo pr er afy ﬂy at
| east 70@6cﬁyjfftitji/ﬁii:fpwtvnggip bly.at | east 80%

Thus, in accordance with the present invention, there is provided the hemi-fumarate salt of
4-({(25)-3-[2-(acetylamino)-5-hydroxyphenoxy]-2-hydroxy-2-methylpropyl} ammonio)-1-
(4-chlorobenzyl)piperidine (hereinafter referred to as N-{2-[((2S)-3-{[1-(4-
chlorobenzyl)piperidin-4-yl]aminé }-2-hydroxy-2-methylpropyl)oxy]-4-
hydroxyphenyl}acetamide hemi-fumarate, “the hemi-fumarate salt™).
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crystalline. Crystallinity can be estinmated by

conventional X-ray diffractonetry techniques. In
wanoei7esesgnbodi ment of the invention, the hem PEUSELEML/E00922

salt or solvate thereof is from50% 60% 70% 80% or

90% to 95% 96% 97% 98% 99% or 100% crystalli ne.

The hemi-fumarate salt exhibfts at |east the foll ow ng

characteristic X-ray powder diffraction (XRPD) peaks

(expressed in degrees 2Q (the margin of error being

' ith th i 1 h ' I
TR Bho Wb Bt A e Pl RE BB RuEAe el
HoHedb€ theRRali TBEARES #11GO PIERRBIAnhyirR®Y afdl bt Mmon-solvated

General Test <941>. United States Pharnmacopel a; 25#%

fored. Rockville, MD: United States Pharnmacopeia
Conventi on; 2002:2088-2089): (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,

In %&en%\ﬁg%%eét ofitgg %Nexicgmg theit%h'g—fgrﬂngra%gsait or.%hlé/gtse)thgréozf has crystalline

prdpRfties hHARRER DA} it 10BY 508 cBYLARKE thd2Y pRIQENS 8ERast 60%
conprising the following steps: (i) formng a reaction

crysiaking; sfilbmoragpretecabilngf, legst 20 %reayitalling 41l mbstpréfegblyMt least 80%

2-1((2,.9),-3-.{[1- . . :
erypfllish GoNERET P st fopasitingpL 5y diBagioneet h
ta%hﬁgggyl)oxy]-4- hydr oxyphenyl }acetam de with funmaric
acid 1n the presence of a suitable solvent ormxture
of solvents (e.g. an organic solvent such as a pol ar
sol vent, exanples of which include nethanol, ethanol,

In anqihes sarberimens gphe paveationdbehemieluardate sily pr sabwateatheleof is from

ol SR B0 AT ESKPL 533l YLt (58057 e

hydr oxy- 2- met hyl propyl ) oxy] - 4- hydr oxyphenyl } acet am de
hem -fumarate, and 5 (iii) separating the precipitate
The hemi-finearate aalt exhibits attleasethe following characteristic X-ray powder

diffraction (XRPD) peaks (expressed in degrees 26) (the margin of error being consistent
with the United States Pharmacopeia general chapter on X-ray diffraction (USP941) - see
the United States Pharmacopeia Convention. X-Ray Diffraction, General Test <941>,
United States Pharmacopeia, 25th ed. Rockville, MD: United States Pharmacopeial
Convention; 2002:2088-2089):

(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

(5) 6.2,10.7,12.5, 18.0, 18.8, 19.7 and 19.8.

The hemi-fumarate salt may be prepared by a process comprising the following steps:
(i) forming a reaction mixture by contacting, preferably with stirring, N-{2-[((2S)-3-{[1-
(4-chlorobenzyl)piperidin-4-ylJamino} -2-hydroxy-2-methylpropyl)oxy]-4-

hydroxyphenyl}acetamide with fumaric acid in the presence of a suitable solvent or
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The conpounds of the invention are useful as
nmodul ators of CCRI or M P-1a chenoki ne receptor
waaebinoisess[ N-{2-[ ((2S) - 3- PCT/SE2006/000922
{[!1-(4-chl or oben2yl) pi peri di n-4-yl ] am no}- 2- hydr oxy- 2-
met hyl propyl ) oxy] - 4- hydr oxyphenyl } acet am de
ditrifluoroacetate has an 150 of below 50 o nMin the
Human CCRl bi ndi ng assay described in the Exanple
section herein] and may be adm nistered to a nmanmal
i nel.udi n. for_the t.reatpment .of autoj ne, .
 BFr RaPRs 6 81 amr et 8 ARG e el lih) IVERE prapeptes of which
dinS RIS ASetBAHA], IPIHAO hGebsAb], YsopRanble beiis 88 Rfhy] Scetate),
Exanpl es of these conditions are: 1. resplrato?y :
(ii)t olateiningrbptecipttic wE Ne{ 5 HEED S - {{fl - (@ hvhlaoberay3pipertdindi-yigmino} -2-
ast hma, _incJuding _braonchial, allergic, intrinsic,

d
ekzwrpﬁsé-?cr{lethﬁé{w@v@@xy]rfbb}f@azcmheew mﬁm@é@ hemhBmipgptacgd
i e PSR e R HatBh MBS o i iy

hyper - responsi veness), and dust-i nduced asthma, both
intermttent and persistent and of all Q severities,
Thapempeunds of teseentibn aicruseful hymedulpspaiSCR EneHP-1a chemokine

e LN e Y I -

- nophid s _
oSO B SO oy o
nM iunie Hothah @GR Ie6inding @89 Slesdiibee irs 18 Fxhinpld séction herein] and may

pneunmoni tis; lung fibrosis, including cryptogenic
be adrpmgtsrad e pemimal,iiscludigs opay firdhe wmeasmenti of iapfoimmune,

. Jneunoni as,..fibrosi.s conplicating 5 anti-neopl asti .
intBREHRY BRUTCSHI G By RPEERH ALY SHSrASen F76 (DB LR 9Ly gnediated
disé3ds aspergi | | osis and other fungal infections;
conplications of lung transplantation; vasculitic and
t hronbotic disorders of the |ung vascul ature, and
pul nonary hypertension; antitussive activity including
applgs pethesefondiiophate: cough associated with
i nfl ammat or.y and secretory copditions of, the aiyways, ..
L BT Rb Setael YoR € uitsst SE e gis Ry B Retuding
bronbhiBl, bllSrgR) sk &) Rk@indic! Sepdidd-mdhodl #icN8didal inkhuling aspirin
caseosa, hypertrophic rhinitis, rhinitis purulenta,
and NSAIDiisdwied)casthameg chionic ardnverthrate asivhe $é@ag. lamdsthma and airways

vasonotar rhinitis; nmbranqus rhinitis includin
hy;@;—a@ﬁggggyeness), and d?lst-%uced asthma, both intermittent and pers?stent and of all

severities, and other causes of airway hyper-responsiveness; chronic obstructive pulmonary

Ex

disease (COPD), such as irreversible COPD; bronchitis, including infectious and
eosinophilic bronchitis; emphysema; bronchiectasis; cystic fibrosis; sarcoidosis; farmer’s
lung and related diseases; hypersensitivity pneumonitis; lung fibrosis, including
cryptogenic fibrosing alveolitis, idiopathic interstitial pneumonias, fibrosis complicating
anti-neoplastic therapy and chronic infection, including tuberculosis and aspergillosis and
other fungal infections; complications of lung transplantation; vasculitic and thrombotic
disorders of the lung vasculature, and pulmonary hypertension; antitussive activity
including treatment of chronic cough associated with inflammatory and secretory
conditions of the airways, and iatrogenic cough; acute, allergic, atropic thinitis and chronic

thinitis including rhinitis caseosa, hypertrophic rhinitis, rhinitis purulenta, rhinitis sicca and
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fibrinous and pseudonmenbranous rhinitis and
scrofoul ous rhinitis; perennial and seasona

woOabd7ansieg) rhinitis including rhinitis nervosaCTisE06/000922
fever); nasal polyposis; acute viral infection
i ncluding the comon cold, and infection due to
respiratory syncytial virus,?influenza, coronavirus
(i ncludi ng SARS) and adenovirus; 2. bone and joints:
arthritides associated with or including

rhlgi%% grhoe?gctrag{el 'sg’ ﬁaga tvggcz A d hrr r%lrgtz% élgq%itltlgr lﬁgl.i,? ng{nﬁiﬁggaﬁgii“% croupous,
fibBREM dlp séﬂl‘érﬂemﬁfoﬁ Hﬁﬁﬁl&i lahd ‘sc?ofo%ﬁgls r&%tﬁag&eﬂﬁﬁ A8 SKasonal

pai n; rheunat0|d arthritis and Still's dise

(aleegiombguaid meludmgnhinitaretvuse fladyhfees);imasd palypgsis; acute viral
ankyl osi ng spondylitis, psoriatic arthritis, reactive
infegtoR QIR NE FRP CORURIT € 1 rnd arfgefiansdieda Feshiraiont sypcytial virus,

“ﬁﬁgﬁﬁo% 'ﬂﬁké gh%q%gg%ﬁggfﬁg Cébgﬁrggaiﬁgerculosis

2.1 B§ﬂd&i’1’ciﬁ&nf§%ﬁt§nt1d@s RS RANHHIPONBSludH %\éfb@al%ﬁls/&%&ﬁhmm
and chronic crystal -i nduced synovitis |nclud|ng urate

bothguimary ahd sasmncﬂwy op iosypawiple, depesittlilop dgipdais eerva:laﬂand lumbar
bursal  and_synoyi

sodiip i 1o bechaHa e bt hSBaaBio gAY a3 & et y
ser&%@?’lggs 1 yle%@?gath%é{ Jgdﬁéﬁ%ﬁﬁéprﬁcfe%g%g o{‘dﬁgc arthritis,

reaCtive@tiritiand uﬁ&!ﬂi@ﬁﬂh&@d&ﬁondaﬂﬂropmﬁyf deptie Bﬁhﬁﬁ%d other infection-
connective tissue disease; inflammtory nyopathi es

relgtpd ﬁ@hﬂm@@wﬁ@mwﬂ@gﬁd@m syclaagl tysrgges indleling Potts’ disease and
ol |arhe nmat,i uven arthriti.s.includin
PRt ¥ S fibRe i ikt S EAL i el Be Vit e D v gout,
d [
P A B8 S 5, v
syrowtl irdlangnayioanBelwet’s disetsel pitnary ahdlksaymaglarysSjagieasisihdrome;

Chur g- Strauss _syndrone, polyarteritis nodosa,
sysmr@ﬁ é%lé@élsé‘nﬁ @w@dtsélnememla avisiemicdepns erythematosun siisedd

viral ..infecti nsiti cti ons,
conffby b ¢ h@5E St R BATR0 I stof Aar, Titammatory
mﬂ b ol A RRBRRIE 1 Sty BELOITR
myggd Igamcl i al” Hi bgr ni an1 Fe%/&?rpo %ngchl di seésg ca; juvenile
art]utntwgnclndlmg ediopathicahfipramatonemdaitides bf dhstevarjoint distribution and

gthl s; and Reiter's disease;
assoCiated syndromes, and rheumatic fever and its Systemic complications; vasculitides

including giant cell arteritis, Takayasu’s arteritis, Churg-Strauss syndrome, polyarteritis
nodosa, microscopic polyarteritis, and vasculitides associated with viral infection,
hypersensitivity reactions, cryoglobulins, and paraproteins; low back pain; Familial
Mediterranean fever, Muckle-Wells syndrome, and Familial Hibernian Fever, Kikuchi
disease; drug-induced arthalgias, tendonititides, and myopathies; and Reiter’s disease;

3. pain and connective tissue remodelling of musculoskeletal disorders due to injury [for
example sports injury] or disease: arthitides (for example rheumatoid arthritis,
osteoarthritis, gout or crystal arthropathy), other joint disease (such as intervertebral disc
degeneration or temporomandibular joint degeneration), bone remodelling disease (such as

osteoporosis, Paget's disease or osteonecrosis), polychondritits, scleroderma, mixed
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3. pain and connective tissue renodelling of

muscul oskel etal disorders due to injury [for exanple
wepatidsdenj ury] or di sease: arthitides (for exaapiSE2006/000922

rheumatoid arthritis, osteoarthritis, gout or crystal -

arthropathy), other joint disease (such as

intervertebral disc degenera@ion or tenporonmandi bul ar

j oi nt degeneration), bone renodelling disease (such as

ost eoporosi s, Paget's di sease or osteonecrosis),

| | er oder ma,, .m xedconnectj.ve tissue
cofLXSCARAE Ushlchy sBEFPEBEME SEoERPE g Gidie
pefiSdtafitig)s periodontitis); 4. skin: psoriasis, atopic
dermatitis, contact dermatitis or other eczenatous
4. dekinnpwosiesss, atopic detmyitsl-coypet deymetitbensithér\ectgmatous dermatoses,
alcti ons;  phyto- and photodermatitis; seborrhoeic _
amﬁj g? ARG PS hyResseRsitivity seapdonsephyter srdohotadermatitis) sehashoeic

i n : roRhi .oder angr enosum
T T G A T
gaR@ei3LA0kitn s8Pbid SdisEYiy Riptis Byt cAfosubl HehEB{du]; pemphigoid,

angi oedema, vasculitides, erythemas, cutaneod%
epidemiaipphbuliass, uritasipemigioclema; escutitides paythemnsas, batnkes s,

SMﬁgﬁis ndr one, Veqer-Chrisfian syndrone, erythema
SOFRARBI{aS, HEPeCAATPAIR e Paigp faldapwse Pivee saivgdrome, Weber-Christian

. S cul st cut. s |y 5 ‘

R R R e L B e O
pamthiagitispedtaeeshsdyBpliciaiss nomaleligiond skinx@dcdHadd ofife By dpPiREe

bul I ous Penphi gus; uveitis and vernal conjunctivitis;
lestons;edrag-indyced digerders dncleding fined wigtereptionsydiulldisBemphigus; uveitis

renni al _and.vernal allergic conjunctivitis; iritis;
an@ﬁ?ﬁ%f@?“%ﬁ%wﬂ%sterior uveitis; choroiditis;
5. agjeR itis AQBADRE Ak MBc1R8ink BE | unctivitis;
5 S e BRG0PSR oo
1ritsy angetibresnid postphivhaleitist clsaroiglitise outddshbhe; d8f&eetdti98or
. Jncluding viral , fungal, and bacterial; 6. .
nilsmamatenyitiwsdqrnaffeqting dhe regps phthakmitiginegiding sympathetic

' J.14:S.:..Q hagi t.i i ncl ydi ng refl ux;.
op BB ek by BERTR I s VB SbE 8 bRl
6. dp@edifestif Ml thict: &1dsoitlk Uehi9itid] Seoabhnf; Bé’éobflé%?tis, including reflux;
proctitis, pruritis ani; coeliac disease, Ir (v abl ’
eospnpdilicsypsido-onteritis mesfooptdsis pCathetd disease, colitis including ulcerative

colitis, proctitis, pruritis ani; coeliac disease, irritable bowel syndrome, and food-related
allergies which may have effects remote from the gut (for example migraine, rhinitis or
eczema);

7. abdominal: hepatitis, including autoimmune, alcoholic and viral; fibrosis and cirrhosis
of the liver; cholecystitis; pancreatitis, both acute and chronic;

8. genitourinary: nephritis including interstitial and glomerulonephritis; nephrotic
syndrome; cystitis including acute and chronic (interstitial) cystitis and Hunner’s ulcer;
acute and chronic urethritis, prostatitis, epididymitis, oophoritis and salpingitis; vulvo-
vaginitis; Peyronie’s disease; erectile dysfunction (both male and female);

9. allograft rejection: acute and chronic following, for example, transplantation of
kidney, heart, liver, lung, bone marrow, skin or cornea or following blood transfusion; or

chronic graft versus host disease;
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al l ergi es which may have effects renote fromthe gut

(for exanple mgraine, rhinitis or eczema); 7.
wahodomis@s: hepatitis, including autoi mune, aPCcoisB2a106/000922

and viral; fibrosis and cirrhosis of the liver;

chol ecystitis; pancreatitis, both acute and chronic;

8. genitourinary: nephritis dncluding interstitial and

gl onerul onephritis; nephrotic syndrone; cystitis

i ncluding acute and chronic (interstitial) cystitis

a H er's,ul.cer: a e and chrqnic, urethriti )
10, P Rist AitEinast sfrephl e *Bafink ARpGelifebig i sncaver;
RisY At icke P & eﬁgt)ﬁ?g ds! &
mn%%&%ﬁﬁbtioﬁﬂ(%%?ﬁﬁﬁé§e and Pghane ; %& al Sgré§¥d
athei@peerosio and agictiktiq nempdraloatieeitit;ahl axthanis griak; Rx@Maldhronic pain
transpl antation of kidney, heart, liver, lung, bone
(aciigy InERRIItEIHE AT PRTsigignta @hchier plotenBal ergpeppberdl aricimsinelyding visceral
.or, chronic. gr.aft _.versus host. di.sease; 10. CNS:. :
vail hepdichgy MigiRe g BT dsTEin. HEMERT Bl RA g bone pain,
paih BELHE R CahBedid NG Bva B8R, neindPsints patd brdPdiRes in luding
sclerosis and ot her denyelinating syndrormes; cerebra
diab¢tive pos-dlegretisj ad Y -vsmsceted hewopithivppiearosarcoalositj @htral and
myast heni a gravis; acute and chronic pain (acute,
Perrrﬁyh@@# REVPBHTY S ¢raprlicatian of mpienart infpctions oy atoigymune
mggsrsggoher al origin) including visceral pain, headache,
P mgraine, trigemnal neuralgia, atypical facial pain,
11.] 6th8t adnRRAE afkPhllergid Aisorddrd Sichdidg PAEhGANS %rthfkﬁﬁi_itis, Graves’
_turnor invasion, neuropathic pain syndromes including
disefisabdddigon’ pdistastaligwtasamelhimsg, idioyathsshoimsbagtopaenic purpura,

neu hi.es;. neu ar goi dosi s; central and periphera
St R p g o T R

0 el t i i y irrT() : i
12 e R SRR AR R on) b i MECIoBARoERHAR, Aftlaine
acqulrad @8mufé defasency Adadrsne' (SIS &asesy, Seabeiegrdied, lahd Us,

I di opat hi ¢ t hronmbocyt opaeni ¢ purpura, eosinophilic

parpngoplastic syndrgrpes; sysigie s orrpthematdspsi degybmpiopous leprosy; type I
. syndrone; .12. ot her disorders with an inflammtory or
P ABR BT S Fonent ; i ncl udi ng

13. cardiovascular: atherosclerosis, affecting the coronary and peripheral circulation;

pericarditis; myocarditis , inflammatory and auto-immune cardiomyopathies including
myocardial sarcoid; ischaemic reperfusion injuries; endocarditis, valvulitis, and aortitis
including infective (for example syphilitic); vasculitides; disorders of the proximal and
peripheral veins including phlebitis and thrombosis, including deep vein thrombosis and
complications of varicose veins;

14. oncology: treatment of common cancers including prostate, breast, lung (e.g. non-
small cell lung cancer (NSCLC), ovarian, pancreatic, bowel and colon, stomach, skin and
brain tumors, and squamous sarcoma, and malignancies affecting the bone marrow
(including the leukaemias) and lymphoproliferative systems, such as Hodgkin’s and non-
Hodgkin’s lymphoma; including the prevention and treatment of metastatic disease and
tumour recurrences, and paraneoplastic syndromes; and,

15. gastrointestinal tract: Coeliac disease, proctitis, eosinopilic gastro-enteritis,

mastocytosis, Crohn’s disease, ulcerative colitis, microscopic colitis, indeterminant colitis,
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acqui red i mmune deficiency syndrome (AIDS), |eprosy,
Sezary syndrone, and paraneopl asti c syndrones;
weysi7@sas | upus, erythenmat osus; | epromat osous PEPISBZNE/000922
type | diabetes, nephrotic syndrone; 13. -
cardi ovascul ar: atherosclerosis, affecting the
coronary and peri pheral C|rdﬁlat|on pericarditis;
myocarditis , inflamatory and auto-i mmune
cardionyopathies including myocardi al sarcoid;
r urles endocarditis
il BT Riso R B B Rl Hheieiie T PO dipgpen, food-
relf%@ mérgles& mlmﬂ vk GXfectY Ahbdth ﬁbhﬁtﬁé %0 rﬁl% s}%é% hihfi§ an
proxi mal and peripheral veins |nc gp ti's an
eczehraonbosi s, incl udi ng deep vein thronb03|s and
conplications of varicose veins; 14. oncol ogy:
treatment of conmmon cancers includi ng prostate,

Thﬁ%iarlﬁrﬁsengan ’Stgé’?p rgvﬁ ﬁa{:Z [g@@.é_{:[ggg ﬁ%&q‘fp&gﬁl §E%L -4~

yl]é‘rﬂﬂao?fﬁhiﬁrbmfxﬁethﬁﬁﬁp§gbb@’]nluﬁycﬁéiﬁﬁgﬁylé Qd%gimlde hemi- Eumarate or

mal i gnanci es af f ect theé "bone marrow (i ncluding t

a sblvatedearecfspr aeedn thamghopr ol i ferati ve systens, such as
Hodgki n' s and non- Hodgkin's | ynphoma; including the
prevention and treatnent of netastatic di sease and

a

In § R B AR BB A AR ST Y OSPS  20F
chlpfobeﬁz';u)pggerﬁﬁsmy@]amhnd} Eﬁﬁdrbﬁy—@%ﬁhylbk@yl)ﬁﬂﬂtﬂcyt osis,

Crohn's disease, ulcerative colitis, mcroscopic
hy@r@mthegyl} acrﬁq@tnép hemafimareteior psolveteitherbdBintfimmhnufacture of a

g @%f irri $ abl e bowel syndrone, non-inflammatory
lne}%W?ﬁ F U3 ARErRt ed aIIergles whi ch have effects

renote fromthe gut, e.g., mgraine, rhinitis and

eczema. Thus, the present "i nvention provi des
In th¥-chteki( c(fZEé pl&?:sér{t spdcfficatiberthd ey thepipye hisdiiclddes "prophylaxis”

| ] am no} - dr oxy- 2- met hyl propyl ) oxy] - 4- hydr oxypheny
un%y%@ﬁalm ﬂ@cﬁ%ﬁﬂdlﬁﬁmﬁ & @e pntgary ﬂ)hatt@ms Neeepruticrandse

L R e

Prophylaxis is expected to be particularly relevant to the treatment of persons who have
suffered a previous episode of, or are otherwise considered to be at increased risk of, the
disease or condition in question. Persons at risk of developing a particular disease or
condition generally include those having a family history of the disease or condition, or
those who have been identified by genetic testing or screening to be particularly

susceptible to developing the disease or condition.

The invention also provides a method of treating an inflammatory disease in a patient
suffering from, or at risk of, said disease, which comprises administering to the patient a
therapeutically effective amount of N-{2-[((2S)-3-{[1-(4-chlorobenzyl)piperidin-4-
yl]amino}-2-hydroxy-2-methylpropyl)oxy]-4-hydroxyphenyl}acetamide hemi-fumarate or

a solvate thereof.
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chl orobenzyl ) pi peri di n-4-yl ] am no} - 2- hydr oxy- 2- met hyl p
ropyl ) oxy] - 4- hydroxyphenyl }acet am de hem -funarate or

wea 0inusdee t hereof in the manufacture of a nedPCaSBII06/000922
for use in therapy. In the context of the present
specification, the term"therapy" also includes
"prophyl axi s" unl ess there ale speC|f|c i ndications to
the contrary. The terms "therapeutic" and
therapeutically should be construed accordingly.

T RERRF e R PR ERRER o' ot S GRA Bl SRR A °

reveﬁabae Gﬁstﬁfctw@ﬁm%yes RIS, M £ Batfed %@&{ng%n@ $&t Ak of, said
i ncreased risk of, the disease or condition in

dlsqaseswhmh coﬁipnsasmslnaﬂusﬂenng( toothe geteit apharapeatipelyt dffeotivs amount of
i sease or condition ?enerally i ncl ude those havin

NPl il Greplogp bepmeip ke dhasontin tigrxy ot mefwsopylors}
f
18RIy P el S Blis RS Gevel opi g

t he di sease or condi t| on. The invention al so provides
a method of treating an inflammtory di sease in a
Fopthe iabme~mamﬁcmeii tigerépentiv uses the dosagkadhinissaediwil, of asese, vary

h t
Wn\lﬁwé éﬁ?’? o eisﬁtrg‘gcg?é gllgqst%%r 1|§n J om%if aendgcgé Ich%cr;rdel‘le mdicated but will

WPW%%@&%?@%&} o R R

- 4- hydr oxyphenyl } acet ani de heni -fumarate or a solvate
thereof. The invention still further provides a method
The hemi-Euraralg salh onsalvady thertiof aenseding faythe anveation siapbe used on its

owft Bt e B e hin SR B o B e B fgtition in
wh?éﬂlrfh@ hehRFinGat gaﬁ ?Pso@@a&é fieteof (atclﬁ% ﬂ)%‘?é{ﬁérﬁ)alls L association with a

fective anmount

phark{ra{:éht{céﬂﬁ Sjceﬁ’fa{) [eladfvdranth Hiduieplb enzatig i Quaw et ohaHprisbd damdsifor the
0} - 2- hydr oxy- nethg Fropyl)oxy - 4- hydr oxyphenyl }
sel%@paﬁfi @éeméaﬁonfoﬁ fitahiephgrmacegtiral dprantlations afe, deseribeg e, for

abqyv nt i oned, t eutic.uses !
o G ERBEEe T eaeor SEDS ke Sp i e s Apfon,
Chggﬁanﬁhggﬁh@mggghe treatnent desired and the disorder
i ndi cated but wil
Depending on the mode of administration, the pharmaceutical composition may comprise
from 0.05 to 99 %w (per cent by weight), more preferably from 0.05 to 80 %w, still more
preferably from 0.10 to 70 %w, and even more preferably from 0.10 to 50 %w, of active

ingredient, all percentages by weight being based on total composition.

The present invention also provides a pharmaceutical composition comprising N-{2-[((2S)-
3-{[1-(4-chlorobenzyl)piperidin-4-ylJamino } -2-hydroxy-2-methylpropyl)oxy]-4-
hydroxyphenyl}acetamide hemi-fumarate or a solvate thereof in association with a

pharmaceutically acceptable adjuvant, diluent or carrier.

The invention further provides a process for the preparation of a pharmaceutical

composition of the invention which comprises mixing N-{2-[((25)-3-{[1-(4-
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typically be in the range from0.001 ng/kg to 30

nmg/ kg. The hem -funmarate salt or sol vate thereof
weacoewrodsasy to the i nvention may be used on itsPOWMSEmN6/000922

will generally be admnistered in the formof a

phar maceuti cal conmposition in which the hem -fumarate

salt or solvate thereof (actiOeingredient) is in

association with a pharnmaceutically acceptable

adj uvant, diluent or carrier. Conventional procedures

for the sel.ectjon and ratiLon .of, suit.abl.e
chlgbbepa Dpferidin-A-o D phtios - B oty 2 i BYpTBb R4t or
| n . M - |
BRI FIATR G gl e 0 e ot o Fpaangofemy
accBpfabledidnyanin dilinat oockerieaf adm ni stration, the

phar maceuti cal conposition nmay conprise from0.05 to
99 %w (per cent by weight), nore preferably from 0. 05

g B ctiicR dompolPiofs By bF P 5 RtetBuid rindiip pto the
lunksREAREhRRAYs) A the F6IE Y. 2R Tealls, ¥RIhEHs, ARHAGIRASIRG td@Roroalkane

fotal conposition. The present invention al so provides
(HBA pieaosvbcandt dry abwdemfposulaiians, foo eparnplenfprivulafidnd in(tRShaler

R NN
of {aﬁl@{so %@%Q%&@g@,ﬁpﬁvf&%@% g?%{ﬂéés pﬁ{;ﬁ?}; nﬁﬁrgntgfal Qﬁhﬁgﬂs\ﬁ%{ign in the

ereé I'n’a ceutica

foracsreplugibheondipengivhs; diblyebdutMleotPddnhidistrafitie or By esdtdion

further provides a process for the preparation of a
adiphyésinatior it the Z0rneoigyppesiiones; of transdeimallsht | on whi ch

conpri ses m xi ng

N-{2-[((2S)-3-{[!|-(4-chl orobenzyl) pi peridi n-4-yl]am no
In %]n' %ﬁﬁycgﬁlgﬂ%ydf %?@ﬁkfgﬁ’don[ MY PHdratk salt of the inveqtion is administered

ydr oxyphenyl } acet am de hem -funarate or a solvate

by idhelaciof. Iniat fortherpdbodiiaait] the Atrhi fiata e tsald betha dhvendod is

diluent or carrier. The pharnmaceutical conpositions )
admpipistesed Byl meansefer & povgeiciahalyr. (The dnhales mayeesksingle or & gulti

t he l,un nd/ or _air in,.the form e.g., of creans,
aolgfnytto e REY 8 a R Mk PP e ( o

aerosols and dry powder fornulations, for exanple,

formul ations in the inhaler
When administered via inhalation the dose of the compound (i.e. hemi-fumarate salt) of the

invention may generally be in the range of from 0.1 pg to 10000 pg, 0.1 to 5000 ug, 0.1 to
1000 pg, 0.1 to 500 pg, 0.1 to 200 pg, 0.1 to 200 pg, 0.1 to 100 pg, 0.1 to 50 pg, 5 pg to
5000 pg, 5 to 1000 pg, 5 to 500 ug, 510 200 pg, 5 to 100 pg, 5 to 50 pg, 10 to 5000 pg, 10
to 1000 pg, 10 to 500 pg, 10 to 200 pg, 10 to 100 pg, 10 to 50 pg, 20 to 5000 g, 20 to
1000 pg, 20 to 500 pg, 20 to 200 pg, 20 to 100 pg, 20 to 50 pg, 50 to 5000 ug, 50 to 1000
pg, 50 to 500 pg, 50 to 200 pg, 50 to 100 pg, 100 to 5000 pg, 100 to 1000 pg or 100 to
500 pg.

Dry powder formulations and pressurized HFA aerosols of the compounds of the invention
may be administered by oral or nasal inhalation. For inbalation, the compound is desirably
finely divided. The finely divided compound preferably has a mass median diameter of

less than 10 um, and may be suspended in a propellant mixture with the assistance of a
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devi ce known as the Turbuhaler(r); or systemcally,
e.g. by oral admnistration in the formof tablets,
woapwwisss syrups, powders or granules; or by PCT/SE2006/000922

parenteral admnistration in the formof solutions or
suspensi ons; or by subcutaneous admi nistration; or by
rectal administration in thel¥orm of suppositories; or
transdermally. In an enbodi ment of the invention, the

hem -funmarate salt of the invention is admni stered by

disiggl{gélxtg%ﬂ. ﬁﬁs a tﬁv@ﬁ% ac1 ot sgl&,l e[resrgin &%rdéxggqp:f&%éf unar g I:)ﬁe salt, a

ph&pﬁoﬁﬁﬂ%a&ﬁ@ﬁé&lﬁnd@_ Eg)effﬂfb@lln@tred BRY ol xPhiRE |s€rf&"carrﬁ or other

nul ti dose inhal er, may be a breath actuated
phgrmmdartlca}mmcmptabWthspeEsdm ni stered via inhal ation the

dose of the conpound (i.e. hem -funmarate salt) of the

i nvention may generally be in the range of fromO0.1 ng

S B P S B v
suistahcé, Fobekafiple, @ M&hot %15&8Q>I§7@cch§r189 21088 ATBbhoP otr@n@tﬁé} polyol.
rrg,5t020 ng, 5 to 10 50 g, 10 to 5

Sur@ole ¢gTieTs amwarsg for t@ampleslaaosﬁg slhibOsd, mfﬁﬁ@sengxplemmplactltol
mafigol %%hﬂés% BETTS: %‘8@1 i, 23 e 1hBErgvebotte Smsly FeeB0
001518 i 1 co’ét@edt ﬁgaggjstai?e. 1’81665&8%/51‘%618?%6«; org%g%g?o

disp@¥edinto E)iryl getamie baﬁsﬂfemﬂaalﬁ tOMSinHpCthe Aesed dodest thidtive
aerosol s of the conpounds of the invention nay be

cogpeyék st ered by oral or nasal inhalation. For
i nhal ati on, the conpound is desirably finely divided.
The finely divided conpound preferably has a nass

AnlBRE BissHIRYRS Bprefest ﬁl%sﬁn'éﬁzadlvﬁgd g%d%ﬂtor%ﬁelg?Whlch break up

suspended in a prope ['lant “m xt ur th the assistance

dunfig thdiisipéatioamprocedueh This sph&Bnizad pbatiénymacbafingd 1$1€d the drug
thereaof, (for exanple, oleic acid), a bile salt,

TeSBYSE PH 6|ninﬁrléose alﬁlaéquﬁﬂr exupIpdhstd@owa asdhe Tubrbalerl edeinch a
coB A5} B4 S5 RS vy B B B PR RGN S e
theJ; dgirfl?{: }élrg%dYén@ BitIC SRR a @hrrieP Sutstinea it @8livetddNo Bhe patient.

For oral administration the compound of the invention may be admixed with an adjuvant or
a carrier, for example, lactose, saccharose, sorbitol, mannitol; a starch, for example, potato
starch, corn starch or amylopectin; a cellulose derivative; a binder, for example, gelatine or
polyvinylpyrrolidone; and/or a lubricant, for example, magnesium stearate, calcium
stearate, polyethylene glycol, a wax, paraffin, and the like, and then compressed into
tablets. If coated tablets are required, the cores, prepared as described above, may be
coated with a concentrated sugar solution which may contain, for example, gum arabic,
gelatine, talcum and titanium dioxide. Alternatively, the tablet may be coated with a

suitable polymer dissolved in a readily volatile organic solvent.

For the preparation of soft gelatine capsules, the compound of the invention may be

admixed with, for example, a vegetable oil or polyethylene glycol. Hard gelatine capsules
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substance, for exanple, a nono-, di- or

pol ysacchari de, a sugar al cohol, or another polyol.
weubirabs@s carri ers are sugars, for exanple, | aeCOSE2006/000922

gl ucose, raffnose, nelezitose, lactitol, maltitol

trehal ose, sucrose, mannitol; and starch

Alternatively the finely divi%ed conpound may be

coated by anot her substance. The powder ni xture may

also be di spensed into hard gel ati ne capsul es, each

SRR SR o 0R DR ABb R TR s

taHl’éIWﬁ[so'H@;hi& SREH RHABIng a8 ) tHEL LA of ﬁ'l% 1nvent1 n may be
i nhal ation procedure. This spheronized powder %

filled idte Haidrgetatinkeapkuleg. r eservoir of a mul ti dose i nhal er,
for exanple, that known as the Turbuhaler(r) in which
a dosing unit neters the desired dose which is then

Ll(#d?@?teggrag%gngﬂ)? E{ﬁta#)ﬁrg 1?11Wn[ta§} b% 13 The ﬁé&ﬁguﬁéﬁg aéuspiegsmns for
exéiﬁ;blb VRhefbnk QohithiRinathe e&hpmﬁﬂrof%@bv@&tmnn ﬂ)%tHaPathE‘mﬁ@ Sugar and
corrpound of the inventionh may be adm xed wit

a ngigifune efetharol,avaer, gl}@m;ol fuyd propyland g],ycd)la@mmaally such liquid

sacchar ose, sorblﬁ manni tol; a starch, for exanple,
Pr??&’ia&f”és WY FOHaIn ol onbe AR, Slavawmeissats; yaccharpg andiops e
cal%g VI ng\églglt}lgsoeb%s gtﬁfeckeﬁlf?%?%@ﬁ‘? {) r| < ﬁ%ﬂtpg.% ctzl;n‘g(o thOﬁe skllled n
annagne3|un1stearate cal cium stearate, polyethylene

glycol, a wax, paraffin, and the |like, and then

corrpr essed into tablets. If coated tablets are

|red e .cor repar.ed as descri bed. above,

og §OBhAF o AR B B RE B R R e e i Rl
coﬁgm@s%seéfbtﬂ@%&m@tﬂmb Eéndi@lsat | ne, tal cum and

titani um di oxide. Alternatively, t tablet may be

coated with a suitable pol yner dlssolved inareadily

vol ati |l e organic solvent For the preparation of soft
Thg &V&fitl%tb@ %119|fé§ ergrplates &mhmatm thwepxew@meurnmcqmgound of the

et abl e .oi |

BB GE0S PiantebyiebConii Py B sEmiEEh FouPuShes ommoupdor e

1n\&hﬁ&ﬂis%nﬁlfusﬂéfh@ OABRAHAY oF §écﬁ19nt‘?élkj’@rras tah:%mbmed pre aratlon with
above-nenti oned excipients for tablets. Al so lF

anctberi therapehticagant axtagents, fof the hreatoenp ofiort @xfmdrh (af the condlttons

llse(rijventlon may be

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

illustrative examples.

General Methods

'H NMR spectra were recorded at 298K on a Varian Unity Inova 400 MHz (software :
VNMR 6.1C and VNMRIJ 1.1D; probe: Nalorac Smm DG400-5AT) or a Varian Mercury-
VX 300 MHz (software: VNMR 6.1C; probe: Varian 5Smm AutoSW PFG) instrument. The
central peaks of acetone-dj or dimethylsulphoxide (DMSO)-dg were used as internal

references.
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filled into hard gel atine capsules. Liquid

preparations for oral application nmay be in the form
woRoeynsges or suspensi ons, for exanpl e, sol uti BA%/SE2006/000922

contai ning the conpound of the invention, the bal ance

bei ng sugar and a m xture of ethanol, water, glycero

and propyl ene glycol. Optiondlly such liquid

preparati ons nmay contain colouring agents, flavouring

agents, saccharine and/or carboxynet hyl cell ul ose as a

t hi ckeni ng_ agent or_ ot Xci pients known to those
Th"sE]HIOWé‘Eg V’gthaatwawﬁ%i @B@Mﬁ@aﬁﬁlsi he invention nmay
2dmi ni . . LT _
M Suege T CA B Tod G UHRER A UECT BlebiEe
LCGaddintdn@ns. TAEildodY €00 ée@ids, il @ippEd HvethflIVidesttor & WIDE sutbmpler

conbi nation therapi es wherein a conpound of the

i nvention or ALBhkinarspuumpiapdidegassgrosi ti on or

formul ation c risi,ng a ft iLpvention is
LCoM P st er ed @ﬂlﬁe’&ﬁﬂbﬁmﬁgﬁgﬂﬁﬁéﬁﬂa é"R%/S@PH%S a
ERGREDI ned Prepglili of Wi 800! Biftol AEERARI 1 0SB B:

agents, for the treatnment of one or nore of 't

condi tions | iskeraitrie0pPESBAt i nvention w Il now be

further explained by reference to the follow ng .
Condifiges r at i ve k&aflpV s> mbmmaie|S MoSkoBsn sradiwR rap dsierd

wer e recorded_at 39@%%@ a Varian Unity Inova 400 VHz

(software : VRNR'S: d™NMRJ LI D; probe: Nal orac

Smm DGA00- 5ATMS‘?gosfiti\3€adlétéH@ioh/Féa%HIaYy voftagdBQcivHz

(software: VNWR 6. 1C, probe:” Vari an 5mn Aut oSW PFGQ)

i nstrument. The central peaks of acetone-” or

di met hyl sul phoxi de (DVMBSO)-J were used as internal

nces. The foll owi ng nmethod was used for LC/ MS

| Pr%@lﬁﬁﬁﬁNg-\@t-[g{i?;—?g{rff-%-zchﬁ%ﬂe%%l)[]‘i})ggdﬁgﬁly?]%miﬁg}qk-ﬁl?fagoxy-Z-

methylpropyl)oxy]-4-hydroxyphenyl}acetamide hemi-fumarate (2:1 salt)

To a stirred solution of crude N—{2—[((2.S)-3-{[1-(4-ch10robenzyl)pipéridin—4—yl]amino}—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%).

g NMR (399.99 MHz, DMSO-dg) 8 8.91 (s, 1H), 7.48 (d, J=8.6 Hz, 1H), 7.38 (d, J =
8.5 Hz, 2H), 7.31 (d, J= 8.4 Hz, 2H), 6.50 (s, 1H), 6.42 (d,/=2.5 Hz, 1H), 6.31 (dd, /=
8.6,2.5 Hz, 1H), 3.79 (s, strongly coupled AB-system, 2H), 3.44 (s, 2H), 2.88 (d,J=12.2
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LC instrunent: Agilent 1100 series, equipped wth

UV- det ect or VWD, autosanpler ALS, binary punp and
wdegaaasss LC- col um: Chronolith Speed ROD, RP- ECTRE2006/000922

4.6 x 50 mMm El uant: Solvent A water + 0.1%

trifluoroacetic acid (TFA); Solvent B: acetonitrile +

0.1% TFA Conditions LC flow®.5 m/ninute; 5 to 95% B

in gradient; run time 3.6 mnutes; W 220 nm ME:

positive detection; capillary voltage 3 kV Exanple 1

P ti f
i Y291 527 19 710 26 3B d Sofp dFed B 2 157 Ghi2ED: 191
—1@3-@,'2}13! P%Y=2-35 (m, 2H), 1.23 (s, 3H) _

net hyl propyl ) oxy] - 4- hydr oxyphenyl } acet ani de

hem -fumarate (2:1 salt) To a stirred solution of

de iV-{2- 2.S -3-{[I
APﬁhgﬁé%&éﬂ pi peri{EJIi n- 4-yl ] am no} - 2-

hydr oxy- 2- met hyl pr opyl ) oxy] - 4- hydr oxyphenyl } acet am de
(24.0 g, 36.5 nmol; obtained by extraction at pH 9

Thé k1@TBhidiLetHQ baRD@Bbid] HD: § &Hak chhfithddyf MK oaceti ¢ acid
as described in Exanple 1 of WO 03/051839) in nethanol
(240 M), a solution of fumaric acid (2.13 g, 18.3
nmo in nmethanol (55 m) was added over a period of
Ex utes. It was observed that a precipitate began

. %%mt hirds of the fumaric acid
Xiégygjtg?dg]ﬁ a r eeﬁ%ﬁcfyekg.g When all the fumaric acid

sol uti on had been added, the stirring was stopped and
the reaction m xture was |left overnight at anbient
(20C) in a closed flask. The precipitate

was_ i sol at.ed on iter. funnel,, washed.wth t hanol
x5 o PRl BRPEh iAot e PiaRens. B hitaile: pigpaed
ac&)'rd‘iﬁ%_khﬁaﬁdaﬂl R tak f\wﬂ_&?or%ﬁa%fe‘%b&ﬁzﬁ%t‘ A, £dA MinBamentals of
% . 1H NMR (399.99 , OMSOG-d6) d 8.91 (s, IH), 7.48
CryshllograpBy5Okford Ukjverstty Pess 1 992 )Fenkins & Snyder, eds., Introduction to
X-Ray Powder Diffractometry, John Wiley & Sons, New York (1996); Bunn, ed.,
Chemical Crystallography, Clarendon Press, London (1948); and Klug & Alexander eds.,

X-ray Diffraction Procedures, John Wiley & Sons, New York (1974)).

An X-ray powder diffraction pattern of the hemi-fumarate salt described in Example 1

above (in anhydrous form) was obtained as described below:

A Bragg-Brentano parafocusing powder X-ray diffractometer using monochromatic CuKo.
radiation (45 kV and 40 mA) was used for the analyses. The primary optics contained
soller slits and an automatic divergence slit. Flat samples were prepared on zero
background plates that were rotated during the meausurements. The secondary optics
contained soller slits, an automatic anti scatter slit, a receiving slit and a monochromator.
The diffracted signal was detected with a proportional xenon-filled detector. Diffraction
patterns were collected between 2° < 20 (theta) < 40° in a continous scan mode with a step
size of 0.016° 26 at a rate of 4° 26 per minute. Raw data were stored electronically.

Evaluation was performed on raw or smoothed diffraction patterns.
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8.5 Hz, 2H), 7.31 (d, J =8.4 Hz, 2H), 6.50 (s, IH),
6.42 (d, J =2.5 Hz, | 6 1(dd J =8.6, 2.5 Hz,
wOo®07/035668 (s, strongl upl edAB- system 2H), PGT#SSEZ((OS/QOO%Z

y coupl
2H), 2.88 (d, J = 12.2Hz IH, 2.82 - 2.72 (m 3H),
2.64 - 2.55 (m IH, 2.02 (s, _3H)5 2.00 - 1.92 (m
2H), 1.91 - 1.83 (m 2H), 1. - 1.3 (m 2H, 1.23
(s, 3H) APCI-MsS: nmlz 462 [ MH] The stoichionmetry, base
to acid, of 2:1 was confirnmed by NVR Exanple 2 X-Ray
Powder Diffraction Anal yses General Procedures X-ray
powder diffraction (XRPD) anal yses may be perforned on
A Pa%ﬁﬁlti%l RIRRITRY VIS @reiamaét&nahaﬁq@ﬂ&twﬁtm&s%@d for the
for "exanpl'e G acovazzo et ah, eds., Fundanentals of
ab@reyratiatidned naphyrements oAcpeldmn\skrlemy tli%rae’s&n(sﬂ:@&ﬂ)nstrumental
Jenkins & Snyder, eds., Introduction to X-Ray Powder

pangprefernfar graomidst Xgghdiffipstatneter sp that dﬁﬁwt%rdata( egggiyable to the
Bunn I Crystal | ography, C arendon Press,
tﬁé’ﬁe&brﬁt%gf&ggo e%% Klug & Al exander eds., X-ray
Diffraction Procedures, John Wley & Sons, New York
(1974)). An X-ray powder diffraction pattern of the
Thhessult obtainad eresshbwndeFigqurdbed i n Exanpl e 1 above (in
anhydrous form was obtai ned as descri bed bel ow A
Br agg- Brent ano par af ocusi ng powder X-ray
' ctoneter using nonochromatic CuKa radiation (45
E—Xg'@%g 40 mA) was used for the anal yses. The prinmary
Diffpiten€ial Seitining€dlosithétey BSC) s and an autonatic
di vergence slit. Flat sanples were prepared on zero
background plates that were rotated during the

Usiig Yo rﬁﬁﬁs@?%&e@e‘%ﬁlﬁﬁn@{ffﬁeﬁ segiip FREIEaR; B gt (1996),
Difftiehti@ aﬁm f;r&[f,‘%l rin -EFQBéi{hﬁ ftﬁ?ﬁ%l?ﬁ%é%ﬂ:r}@é off80f a test

etecte prop rt oral® xenon Bt 60t or
saiplefid famtéa@mgpahpmm& ey ievesdighted ueitlg ke WWOMBdwdated Temperature
2Q(theta) < 40 in a continous,scan node with a step
Differential Scanning Calorimeter (MTDSC) in “heat only” mode with a ramp rate of 5°C
per minute. Approximately 2 to 5 mg of test sample was placed in aluminium cups with

lids (no crimping) under a nitrogen atmosphere.

It is well known that the DSC onset and peak temperatures may vary due to the purity of

the sample and instrumental parameters, especially the temperature scan rate. A person

skilled in the art can set up instrumental parameters for a differential scanning calorimeter -

so that data comparable to the data presented here can be collected.

The melting temperature for a typical sample of the hemi-fumarate salt described in

Example 1 above was found to be 189°C = 2°C (onset).

Human CCR1 binding assay

Membranes
HEK?293 cells, from ECACC, stably expressing recombinant human CCR1 (HEK-CCR1)

were used to prepare cell membranes containing CCR1. The membranes were stored at
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size of 0.016 2Qat a rate of 4 2Qper mnute. Raw data
were stored electronically. Evaluation was perforned
wonoaas@s snoot hed diffracti on patterns. A PanaCYSEzmb/000922

X pert PRO MPD g-q diffractonmeter in reflection node

was used for the above-nentioned neasurenents. A

person skilled in the art calf set up instrunental
paraneters for a powder X-ray diffractoneter so that
diffraction data conparabl e to the data present ed can

4 S T D R

binds fﬁolctw ds, for exanple those described in
lJUll—k:lﬁ’ne W et a (1996) Differential Scanning
Calorinetry, Springer, Berlin, the calorinetric

response of a test sanple to increasing tenperature
Binging p#sa¥st i gat ed usi ng a Q O0O Mbdul at ed Tenper at ur e

10Qh P EiRct R e TP eSS B (D7 ¥ fac vk
Caﬁﬂ@ NOC40RY, 81 AmKI Gﬁlcgser@léi‘ﬁa @@Nombf ZVWMM?@gMA Cat No

alum niumcups with lids (no crinping) under a
P—%BB) @g%mM NmHﬂ?(e;r)eHz(D (Mesckpebd N&h @664 6)h &0 niMi @THPHS (Sigma, Cat
t enperatures may var g{ﬁdue to the purit

NO&#3%7|% %hﬁrﬂwéV)ﬁf‘datm%Sm ebiNO G264 b tvathsthe é@fb&@m af 17500
unf P BEMRERASIES ¥G8RoE055) Qo EHIANoRA Wl of ol fier

can-se aneters 7or a erentt a

plasc@u3 g o@@dlLWMiIﬁf)&é c&tqldmw@lmmasmao ima@f @nigduhf e assay

data presented here can be coll ected. mel t'ing
buffetrrp@rtanmgel 0PoPMSQ@ y\mscfallde@ tongivefindl compohmheonicemteatinne of

SobI03EN R bl 5ol iER FeserPrr R g ol B R systems,
Oxllﬁéz% CRY AN firk] &E{%ﬁﬁ?ﬁé@ﬁ%&?&lﬁé&ﬁﬁﬁl@fﬂ@&ed with 10% DMSO,

reco n ant hunman
was included in certain wells (without compound) as non-specific bmdmg control (NSB).

12 pl assay buffer with 10% DMSO was added to certain wells (without compound) to
detect maximal binding (BO0).

12 pL ["°I] MIP-1a, diluted in assay buffer to a final concentration in the wells of 33 M,
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 pl assay buffer.
After the wash, all wells received an addition of 50 pL of scintillation fluid (OptiPhase
“Supermix”, Wallac Oy, Turko, Finland). Bound [*°I] MIP-1o. was measured using a
Wallac Trilux 1450 MicroBeta counter. Window settings: Low 5-High 1020, 1-minute

counting/well.

Calculation of percent displacement and ICs
The following equation was used to calculate percent displacement.

Percent displacement = 1- ((cpm test — cpm NSB) / (cpm BO0- cpm NSB)) where:
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were used to prepare cell nenbranes containing CCR .

The nenbranes were stored at-700C. The concentration
wohowmmrksanes of each batch was adj usted to 109€T/SE2006/000922

specific binding of 33 pM[1251] MP-1 a. Binding

assay 100 nL of HEK-CCRI nenbranes diluted in assay

buffer pH 7.4 ( 137 mM Nad tMerck, Cat No 1.06404),

5.7 mM G ucose (Slgrra Cat No Gb400), 2.7 nmM KO

(Si gma, Cat No P-9333), 0.36 mM NaH2PO4 x H20O ( Mer ck,

), vE:.36346). 10 HEPES. ( Si Cat ., No H33
(PR G ARl Wil e el Poass 3ag Sotgpoind o [ MIP-
1(1 gitlon of 17500 units/L Bacitracin (Sigm, Cat No
B1025) were added to each well of the 96 well filter

N 24t 5 RIS B RRFS SRV D RRls o

Spé@ﬁ&@g&gg}%@ngl ve final conpound concentrations of 1x1
9-5M 12 nl col d human reconbi nant

Y LR R Ry 0y 9 . Pfpsin

bink@f) DMSO, was included in certain wells (wthout
conpound) as non-specific binding control (NSB) 12 m

| s
SRR UL St R DR R B B
using tHelRbde]-bdde@prdgram Xifityy@siohn.(a®sa it Eb)ffaft@ B 41-1§hrﬁnétbﬂ@hlstlcs
concentration in the wells of 33 pM was added to all

fungpp.s. The plates with |id were then incubated for 1.5
hrs at roomtenperature. After incubation the wells
were enptied by vacuumfiltration (MiltiScreen Resi st
Vacuum Mani fold system M Ilipore) and washed once
with 200 ml 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 [1251] MP- | a was neasured using a Wall ac
Trilux 1450 M croBeta counter. Wndow settings: Low
5-H gh 1020, 1-m nute counting/well.
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Cal cul ation of percent displacenent and | C50 The
follow ng equation was used to cal cul ate percent
wdizeplasesent . Percent di splacenment = 1- (( cpnPCESE2006/000922
cpm NSB) / (cpm BO- cpm NSB)) where:cpmtest = average
cpmin duplicate wells wi th nenbranes and conpound and
[1251] M Pl a cpm NSB averabge cpmin the wells with
menbranes and MP- |la and [1251] MP- la (non specific
bi ndi ng) cpm BO= average cpmin wells w th nenbranes
and assay buffer and [125I P |a (maxi mum bi ndi ng).
The nol ar concentration o %M%gund produci ng 50%
di spl acenent (1 C50) was derived using the Excel -based
program XLft (version 2.0.9) to fit data to a

1. 4Apamgronheé being dV-§2-{€2S) it @erhl@hberivBl)fiperdinerplamitio} -2-
o
hydpay P ety oserploxg b BuiorpRienyY pyosHpise bami femyp oo jvate

-2-
theﬁ‘ilog'r oxy- 2- met hyl propyl ) oxy] - 4- hydr oxyphenyl } acet am de
hem -fumarate or a solvate thereof. 2. A conpound
according to claim1 which is anhydrous. 3. A conpound
2. adcamgtiongd ticcocdiag he Saishil chhidxkiabhydgoet | east the
foll ow ng characteristic X-ray powder diffraction
peaks (expressed in degrees 2Q : (1) 6.2, 10.7 and

3, %gx %Jmpg)ﬁmﬁl %co c.ligg tdllgmgn Q%i@?e@épi@raé %e%ltltge_; ﬁczllo};&?n% %l?a%jcteristic
X-faydowter diffrdctio.pediGs @xpréshe@in ddfprebsa@dyt 19.8. 4. A

conpound according to claim3 having an X-ray powder
diffraction pattern

(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

(5) 6.2,10.7,12.5, 18.0, 18.8, 19.7 and 19.8.

4. A compound according to claim 3 having an X-ray powder diffraction pattern

substantially the same as that shown in Figure 1.

5. A pharmaceutical composition comprising a compound according to any one of claims

1 to 4 in association with a pharmaceutically acceptable adjuvant, diluent or carrier.

6. A compound according to any one of claims 1 to 4 or a pharmaceutical composition

according to claim 5 in combination with a dry powder inhaler.

7. A compound according to any one of claims 1 to 4 for use in therapy.
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substantially the sane as that shown in Figure 1. 5. A
phar maceuti cal conposition conprising a conpound
weacewridsasg t o any one of clains 1 to 4 in assoOBCASEDIN6/000922
with a pharmaceutically acceptabl e adjuvant, dil uent
or carrier. 6. A conpound according to any one of
clains 1 to 4 or a pharnacedtical conposition
according to claim5 in conmbination with a dry powder
inhaler. 7. A conpound according to any one of clains
1.40 for [ I .Of
5. 280t tfadiBE b RRELT B Ghe iRy (o filT Rk rctuce ofa
meiRMMEAGHHNS tRbtnfeniBHhGAIE Mk orlddBditioePinRIith fodiMTBR of
di seases or conditions in which nodul ati on of
chenidmimrkiecaptorelc €UERT) abtifiGCRIbenafotidlvi ty is beneficial. 5
9. Use of a conpound according to any one of clains 1
to 4 in the manufacture of a medi canent for use in
t ' [ St ' r j
0. LEPHDDAARN o BRI G A8, SUTREA b AR E A ot
mefichmehtTor R tRefind chroiic absRLtiCePBRionhBY diskae.i N
treating asthma. 10 11. A nethod of treating an
ai rways disease in a patient suffering from or at
risk of, said .disegse, which ¢ ri ges adm ni sterin
10 3¢ AR Sommroaine S5CRTABEAR BY PREAGIRE fd ATy foBf of 2
meaﬁgﬁewre&qmw%pésmm one of clains 1 to 4 or a
p " co

arnmaceuti ca osition according to claim5. 15

11. A method of treating an airways disease in a patient suffering from, or at risk of, said
disease, which comprises administering to the patient a therapeutically effective amount of
a compound according to any one of claims 1 to 4 or a pharmaceutical composition

according to claim 5.



