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NEW SALT 1 The present invention relates to a salt of
wo R0Pd1BEs! di ne derivative, pharmaceutical conmpegidehid/ 000920
containing it and its use in therapy. Chenokine
Receptor 1 (CCRI) is highly expressed in tissues
affected in different autoimmune, inflanmatory,
proliferative, hyper proliﬂerative and i mmunol ogi cal | y
nedi at ed di seases, e.g. asthmm, chronic obstructive
pul monary di sease, nultiple sclerosis and rheunatoid
arthritis. Therefore, iRhibidi CCR -nedi ated events
wth the salt of the in@g‘jr}tpi%iﬁl?ﬁ .g. by cell
activation and mgration, is expected to be effective .
in the treatnment of such conditions. In the )
The presaut snyentian wotatqsta esalt ef e psridiogostivativicopleprmipeeutisal
inFortant.that t@ active conpound is in a formin
COmRQSItioR coptagnge ffan gﬁygﬁpéﬁFﬁgyhandled and processed in
order to obtain a commrercially-viable manufacturing
process. In this connection, the chemcal stability
Cherabiéiné Receploy 9i (CAUR 19 igbighlytexpadssddnia taates wifectedrpodiffdreat e
inmportant factors. The active conpound, and )
autoingpwag, flammeaterynpralifiraidy e, hyponpselifpative pabinemppolpgigily

eff.ectively stored over reci able peri,ods of ti .
meaGeiiseseEoele o By e ERIT L BN o RER JBSe uloEscterosi
and PEYShOR £ ek C the@RRE A6HBIH I ECR1 Lifedhte® BRAICHIh the salt of the

conposition, density, hygroscopicity and sol ubility)

invetiont, bg. Byctdlvativampoamidnigiatidanh srexpeasd {of betdifectied nvtbe treatment
conpound is to be incorporated into a fornulation for

of sushchHBPES- adni 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 thBnehancaesot shah@detltidal FOMMAAtOMs! 1 iiedribhanaiRhORAIVEl €S
and conprising a high fine crystalline particle .

compaouaeitis tra formen whidbriacan acanvempitishbandéedeemdiprecesisdpo ordgr to
particl es. have mass. nedi an aero am c di ameter  of .

obte o RgER g VY RRHBEES PIOccudh BR° Foaee i tashemical

PP i) P8 S0 SER BN ey a0k T
active@uRRUR, hid &irmatdtionatodPabiintit, ARt be adpabl dPbbingeafetidvely
No. WO 03/051839 general ly discloses certain '
stored over appreciable periods of time, without exhibiting any significant change i 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 Turbubaler® 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 acrodynamic diameter of less
than 10 um (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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pi peridinyl derivatives that have activity as CCR

wo 206W@Aaseei sts and, in particular, the conpoun(iLCT/SE2006/000920
4- ({(25)-3-[ 2- (acetylan1no) 5- hydroxyphenoxy] hydr ox
y-2- nenyl propyl } ammoni o) -
| - (4-chl orobenzyl ) pi peri di ne and pharmaceutically
acceptabl e salts or solvatés thereof. The only salt of
this compound specifically disclosed in the
appl i cation is the ditrifluoroacetate salt, which

Interﬁ%%@xgbfago AN %tl LE)%& elge\d\g%?@ﬁ%ﬁg%egﬁalﬁ%gwcloses certain

pipe &ihﬂ}‘%ﬁ'ﬁ%ﬂ%@ AR inghd Qcttl‘vﬁ? as btmaa?lt Wiststini! ir?‘giaﬁgdﬂarbﬁg n

ound possible to prepare a salt of the compound

comptkm@{l @AFI253-3-[2- (acetylammo) 5~hydroxyphenoxy] -2-hydroxy-2-
[ 2- (aceryl am no) ~5-h roxy%? henoxy] - 2- hydr oxy- 2-

memw@éwﬂ}wampb} (4-chk040be@ﬁyl lﬁmlzwf)dgiﬂ}@émﬁ%uﬁéﬂh’a?\%ﬁﬁable

salts B Sel A P02 CRANAD SR HORE GRSl LA GE ARER Bine

apphl@étﬁdﬂl@ HeYdiRHMIoRbREta R daRNwhit A Be il fabthptiotis A cibrdcter, does not
{(25)-3-[ 2- (acet yl am no) - 5- hydr oxyr henoxy] - 2- hydr oxy- 2

make it wetdbld for opyinjadmpoivdr form@ition farpobeozyy adpinieriidinne
is shown below Thus, in accordance with the present
invention, there is provided the benzoate salt of 4-

It haéﬁ&&?@ﬁéikgig( & M{Ho@@fei& ? ﬁaw&%ﬂ%@%%‘n%goﬂm LR5YS)-3-

[2- (a@&\}kfﬁ l(f&zké c)rgk eh@lxy]@ {6 8-Dahdteyiptopl B ametbnic)- B&-
| -

chlox@hbmmbbmzshny &amg |gdb¢h physjdo-ehermeil propeyttas ovbjctpis wepabid pf

beln%gcg%lg}%i? 2; 4 h E#%?F‘H@@ﬁ?’%gﬁe ré%lda%g 4 aQB‘Pv;?gs

(i ncl udi ng hydr at es) of the benzoate salt. However,
the benzoate salt is preferably anhydrous, and
The ginetiee abiy {(2F)-3ID-(seiyahid)-SdiydrdxypheoaiPodydrx-20f
the invention, the benzoate salt or sol vate thereof
methﬁaﬁgomﬂmrapmphé (problreehaneypineridise ssbeer bloy: at | east
50% crystalline, nore preferably at | east 60%
crystalline, still nore preferably at |east 70%
crystalline and nost preferably at Ieast 0%
crystalline. Crystallinity can be estl
conventional X-ray diffract oh*@; rFtt echn ques 3 In

anot her e ’uﬂ@ of t benzoate salt
| ')

or solvate t f fr m50%

Thus, in accordance with the present invention, there is provided the benzoate 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-yljamino}-2-hydroxy-2-methylpropyl)oxyl-4-
hydroxyphenyl}acetamide benzoate, “the benzoate salt™).

The invention also provides solvates (including hydrates) of the benzoate salt. However,

the benzoate salt is preferably anhydrous, and preferably in non-solvated form.
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60% 70% 80%or 90%to 95% 96% 97% 98% 99% or
100% crystalline. Wthout being bound to any

weoaondrioasdear t heory, the benzoate salt is bel i eret/SEz0@00920
pol ynor phi ¢ and two forns have been isol ated and
characterised to date. :golynnrph (hereinafter
referred to as Form A) exhl its at |least the foll ow ng
characteristic X-ray powder diffraction (XRPD) peaks
(expressed in degrees 2Q (the margin of error being
consistent with the United States Pharnmacopeia genera
chapter on X-ray diffraction (USP941) - see the United

In antAb&EmERI RS BREtBnCHRRALd adIsal PorBalvata thémaf:lhascmystallme
General Test <941>. United States Pharnacopei a,

properlies Rt lsvirefemplyMbleash$ Q%6 drstalies nrme prritaplich feast 60%
Conventj on;

08 6.1, .10, 9
crys@}hn@@tﬂbmgre Hygf%gab @q@???g‘% clr§sg€%1 1n% alid Moy pfgfne@%r st3east 80%
-thg d&fradibmb
crys%ém; C%gst%lhﬁﬁg %gl.)%?stlgrgat y %nirent?fgxag}( r&% 2’ra14. 11’:ry
techﬂ uds.and 19.3, or (6) 6. 1 10.7, 12.2, 14.1, 15.1,
.7, 18.1 and 19.3, or (7) 6.1, 10.7, 12.2, 14.1,
151 15.7, 18.1, 19.3, 21.2 and 24.6. Form A may be

repared substanti.ally. fr of_ o 0
A S R L S SR
0 (I Oo 0o 1
oo A AT TR TR o e
yl']am no} - 2- hydr oxy- 2- met hyl pr opyl ) oxy] - 4- hydr oxypheny
| }acet am de _di ssolved in a su bl e sol vent . .or ture
Witlhfut being detad (Oeang PABPUGH GBS té% Rete Sl ﬁrhiéle‘ée‘%

sol vent xa B9 gatbl hanol
pd}ﬁ“‘ﬁ?%&h@)% ?%Bﬁ?l V%Plonlg(g%"]g ghgglgaﬁga&j;% acet at e) ,
wth (ii) a heated solution of benzoic acid dissol ved
in a suitable solvent or mxture of solvents (e.qg.

On@@ﬁﬁb@hiﬂéﬁ@ﬁfteﬁﬁﬁmdse as PainaA) sohibidnat lea@yﬁw}fp}é@m@g
charvz\a@;efllgtlé }r&?rlaéfj ggwﬁtdeaf{]actlon (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 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) 6.1,10.7 and 19.3, or

(2) 6.1,122and 14.1, o

(3) 6.1,10.7,122, 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

(6) 6.1,10.7,12.2,14.1,15.1,15.7,18.1 and 19.3, or

() 6.1,10.7,12.2,14.1,15.1, 15.7, 18.1, 19.3, 21.2 and 24.6.

Form A may be prepared substantially free of other physical forms by a process

comprising the following steps:
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et hanol , n-propanol, isopropanol, acetone and et hyl

acetate), to obtain a mxture, (iii) allowi ng the
waini7imsseb 0 cool to anbient tenperature (e.g. PODSE2006/000920

yield a precipitate of Form A of

N-{2-[((25)-3-{[I-(4- chlorobenzyl)plperldln 4-yl]lam no

}-2-hydroxy-2- nethylpro

ryl)oxy] - 4~hydr oxyphenyl } acet am de benzoate, and (iv)

.separating the precipitate fromthe m xture. The other

o SN AR (el psseg o an Gosan Appsti
?,rnfaﬁﬁxﬂf}tz- m&%ﬁ@@hetﬁﬂ%&@y()@xpy%w@xypheﬁgg amﬂ@ﬁlssolved ina

he margin of error being consistent with the United
Stigdbds st neccuipsira ofsoleantd (ech appganmo}yeﬁbgpch as a polar solvent,

di ff t USP9 he United Sta
IS DR R ———

nlted St at es Phar macopei a, 25th ed.
g@ﬁamﬁééfmr - United States Pharnmacopei al Conventi on;

(ii) ?a%a‘eeaggﬁ’ugﬁ 89benzbik)achi Eissobved iBAGubIGsoloent bR iniBus, of solvents
.3, 17.6 and 17.8, or (3) 6.5, 9.3, 10.5,12.0 and
IQgAan amgalQuL)so]@e@ sugh g&a n@axssohleglt,@xamplea of _wi;m@ 1nqlgdq3methanol
15.5, 17. 17.8

@t}gmob ngaroaegx 1soP§ijmo iéeggnelaél%(?thyi gc%gteﬁg)z gbtgi 17&@3

(iu)]a;l g' r?él]tg é{ﬁ t%%e %rcog)g’ao6a§nf%a7ntger§gierg:tgre5(2 (%120@;2) td gle‘ﬂd a prec1p1tate

28 Form Y of B){Zﬁ[(@S)—Q 8i- (4—6h15r0bbﬁz3ﬂ)p1ﬁﬁ1dm -438laind)32-Bydroxy-2-
15.5, 17. 7.8, 19.2, 20.2, 22.8, 24.2, 26.0 and
Soethylﬁmﬁ)BX}ﬂa‘}th‘éf opyRjsaylgacciamide Rpgoais ¢ r ee of

t her .physi ca roIIed heati ng of Form A
(W)égp%fé%&?f‘sé’a“ﬂm a?%ggﬁgan%ﬁg& or by a slurry technique
conprising dissolving, for exanple, 20%v of a sanple
of Form A in a suitable solvent (e.g. an organic
Thesgthstgpolyserph (Aseiaafied raferrsd Itwaﬁqnmﬁ)amjﬂls@ abfeagirthe following
i ncl ude_net hanol , _et hanol pano

chagesterishe -1y PPwides dillsiedipe (XRER) 28 %P(%lfﬁsa%ﬁfi? & drlgreen, |%9) e

marSngjnS 5Fe r}‘rsolr eing COHSIS’CIGSt%ITh 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) 6.5,9.3 and 10.5, or

(2) 6.5,9.3,17.6and 17.8, or

(3) 6.5,9.3,10.5,12.0 and 12.4, or

4) 65,9.3,10.5,12.0,12.4,13.0,13.6, 15.5,17.6 and 17.8, or

(5) 6.5,13.0and 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, 13.6, 15.5, 17.6, 17.8, 19.2, 20.2, 22.8, 24.2, 26.0 and
30.7.



tenperature (e.g. 20C) for at |east 7 days, or by
di ssol ving Form A and benzoic acid in a suitable
weabwransesbe. g. heated i sopropanol) to form a nPETSEZ06/000920

allowing the mxture to cool to anmbient tenperature

and periodically seeding the m xture with crystals of

Form B. Wiere reference is frade in this specification

to either Form A or Form B being substantially free of

ot her physical forns (or substantially_ pure), thi ;
FormyBanay gmatepmeéfsebsmtgaﬁ&frep eﬁgﬂlegnbzaswymg EY 901&%156%‘6?“% of

91,.9 93,1 ; \ Wi 0T i 0
Four s T it s el 0Py o PRen Aeiiont (P lsng Ut e, for
exar%plb,elmw prahepk dfothel incr ystablel sobreapleig al atganisrsolvent such

as apglzgngqu@ﬁ?ggng %_otf-l?agj& e'rrllél% L gnei%:qtﬂb gﬁ]ago gg-&:%n(}pgggl, ?stopropanol
s and %{;é\efcgr% bR Lsud5&isthn A8 h@%géﬁﬁﬁg $hefusS&aion @ advbiend A

I'ne receptor activi
termppedMufeXe o ea%:s)fgeat{l{aast 7 daxhboby Bissdying Fiopar adbepzgicjagidin a
i.no} - 2- hydr gqxy- 2-.nmet hyl | ) oxyl.-4- hydr ox n: e
suigtd e B 0, v S e s, Y B gt Ef oot v
amblidht tdAshFIRMLnOPRt oficNE REVIAS IRy mSUER with drhakls 88 Fomh Bed
in the Exanpl e section herein] and may be adm ni stered
to a mammal, including man, for the treatnent of
aut oi nmune, inflammatory, proliferative and
0 WhitéREeRR istRidmtih vias SheeERaasen @&Nelther Form A or Form B being

I mmunol ogi cal | y- medi at ed di seases. Exanpl es of these
substamiily ifiea ©f ather physies firma orspbstantially et thircmeaps that preferably

di seases of the airways including: h ' udi
ot 1O PR ISR ek G0c) 00 P11 25 S Fle Do 10 o e
exerch.se-in - | ced (including aspirin and
be%%i ﬁltlpﬁe l?gelg)gggﬁﬁ%%a%%hi C or inverterate asthma
(e.g. late asthma and ai rways hyper-responsiveness),
and dust-induced asthma, both intermttent and
15 Tabjret bélswamoviderdfugtheradrystaléngzaphiq daja omHermes Aand Bxfdbabezoate
ai rway ,hyCEJer- responsi veness; chronic obstructive
salt g5 dpfsiatngd 8t [OeRSEMPEdHS- such as irreversibl e COPD
bronchitis, including inf epgbh@ys and eosinophilic
-brorchtt+s—enphysene,—bronchrectasrs; | CystiT
fibrosis; sarcoidosis; farFems A Form B

|11

Crystal System Monoclinic Orthorhombic

Dimensions and angle of

elementary cell

a (A) 10.82 =+ 0.02 10.293 + 0.002
b (A) 10.064 = 0.012 10.733 = 0.002
c (A) 14.65 =+ 0.03 27.447 +0.008
o (9) 90.00 90.00
B (° 97.86 £ 0.06 90.00
v (°) 90.00 90.00

The compounds of the invention are useful as modulators of CCR1 or MIP-1o chemokine

20  receptor activity [N-{2-[((25)-3- {[1-(4-chlorobenzyl)piperidin-4-ylJamino}-2-hydroxy-2-
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lung and rel ated di seases; hypersensitivity

wo BieHaRgi tis; lung fibrosis, including crypt eggE06/000920
fibrosing alveolitis, idiopathic interstitia
pneunoni as, fibrosis conplicating anti-neoplastic
t herapy and chronic infection, including tubercul osis
and aspergillosis and other® fungal infections;
conplications of lung transplantation; vasculitic and
thronbotic disorders of the |ung vascul ature, and

mett e BB SRS g A BB AR fb i Y oh ESY B Blow 50

oM Ihrﬂﬁé ATHRL COR BHERE G5RY idh mﬁgﬂ dds @it tHe Fexaah¥Eaetion
and i1 atrogeni c cough; acute, allergic, atropic

hereilbid triag bandmatistemi ¢o a mammmsmchmlingjnarg fotthaitteatment of
caseosa, hypertrophlc rhinitis, rhinitis purulenta,
autoinHPwie, inflasitaeiarya APLTRATYS ¥ PTREalNETAENE discassy an
onmt.or A mbranous rhinitis including
lmg?(go%%a@ H?E%?%dndé%gsegﬁd pseudonenbranous rhinitis and
scrofoul ous rhinitis; perennial and seasona
(allergic) rhinitis including rhinitis nervosa (hay
Exmﬁﬁheojﬂwma@mﬂﬁ@m$wmosis acute viral infection
i ncluding t

omon col d, i nfecti o
Loy eéeéplr%f%r%ﬁ%ﬁ?aw% s OF srarans ondH Aoy cuding

bronglll ?rlfgggs (ST, o a?) %dgﬁ?ﬁké Hﬁluccﬁ Sg%nﬁdﬁfé‘a GRS aspirin

and NSM—‘D&ﬁMHed} asHHOS cheaid friaséserath atthmar(e.griae @thina and airways
secondary to, for exanple, congenital hip dysplasia;
hypaseespionsiveneny), msﬂrdmwnslp@m@srhma, ot%amﬁnméwnbmd@%ﬁatewe@d of all
umatoid arthriti s and

sevel i R AL B S AP ORI B PcF T g Deiructive pulmonary
§ a e
dise e L O Ll fechcda
eosisepbilicchrandtitid; enphpuethap bivachientasis dystic bmbtwsarcoidosis; farmer’s
art hopat hi es and bone disorders such as_tubercul gsi s,
lungjand |r@laiedghse@%eﬁ,shypeﬂsg@%@étyawm@ﬁ6@t h@gﬂbms@mé‘f u%%n e
on C Gr ed i

cryefgints HATRE P E U HES SRR oo Sptrife, HRLAR diffiBating
ant1~ﬁ@$ﬁé§ﬁ@tﬁé}§ﬂy Rl dhediiad ﬁﬁ'eét@ﬁdﬁx’aludﬁigr t§Bdre@B8ls YA %e?ﬂlosw and

'ammat i oni; Behcet's di sease; primary and secondary
otheSﬁmgahnfatmm dompiatioys oEiohg tmnstp@xma;w&, arsduliticratdettirombotic

scl eroderma; system c | upus er)éahemat osus, . m xed
disodsrrfdhs e vpecaipnrg @éiagimoaw H%W@Peﬁ‘ﬁtiﬁéislé’& activity

mchfd‘rf'%g %%tt'n\égt tfcﬁf‘o%?c &) %ﬁ i%malt&{ \!vﬁﬁr ﬂﬁf&%%ﬁt%ga?ﬁtsgérg%ry

ermat onyo
condi@éﬂé'ﬁ"tﬁé Arv A8 Uit ih@SgenidMRizh] &ute allergic, atropic rhinitis and chronic

thinitis including rhinitis caseosa, hypertrophic rhinitis, rhinitis purulenta, rhinitis sicca and

rhinitis medicamentosa, and vasomotor rhinitis; membranous rhinitis including croupous,
fibrinous and pseudomembranous rhinitis and scrofoulous rhinitis; perennial and seasonal
(allergic) rhinitis including rhinitis nervosa (hay fever); nasal polyposis; acute viral
infection including the common cold, and infection due to respiratory syncytial virus,
influenza, coronavirus (including SARS) and adenovirus;

2. bone and joints: arthritides associated with or including osteoarthritis/osteoarthrosis,
both primary and secondary to, for example, congenital hip dysplasia; cervical and lumbar

spondylitis, and low back and neck pain; thenmatoid arthritis and Still’s disease;
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arthritis including idiopathic inflammtory

arthritides of whatever joint distribution and
wagsomisdeed syndronmes, and rheumatic fever andPCTSE2006/000920

system c conplications; vasculitides including giant

ceil arteritis, Takayasu's arteritis, Churg-Strauss

syndrone, polyarteritis nodosa, microscopic

polyarteritis, and vasculitides associated with vira

i nfection, hypersensitivity reactions, cryogl obulins,

and parapraoteins; Jow back pain; Familiah..: .. .
serorr\?@a??fje&ippaﬂiéa?f%%fﬂ?s iRk %ﬂ%@%é@%@% pygpjetic arthritis,
reacti Urtrrftls abll ﬁ&i@feﬁ:ﬂtiﬁ%& Spondfthidp My NepB@B@hritis and other infection-

drug-lnguce arthal gias, tendonititides, and )
relaté Sfidpaites; andndnReisdeletssudh s asercubosisp aichidmgiPotts” disease and

connective tissue renodelling of rruscul_oskgll et al

Ponati’s syisperhsate andichjamiq cysial-MaResdshaod s eliding Wi 1eoy}

di sease: arthi,tides (faor examl ] ' it
caleiy RGaARPPT Seregvr e DR SRR e AP bleSel and
synoy Pl MMARRHE BeRUEH dBRadeNbRidBy dridideéindehSSiogren’s syndrome;

egeneration or tenporomandi bul ar joint degeneration),
systdifieacleensipdeld|linnitpddic beaemng; systemaslupst epfomatisys, mixed

Paget's di sease or osteonecrosis),. polychondritifs,:
conngeile e ARCISH %@dﬂ)@éﬁ?ﬁ%‘&ﬁ@é%é@‘é{gt USSHRFaTE; intlefimatory

spondyl gar.t hr.o | €S f .al. di ' . A 1
L e L e e
arthGEMRRdiGaaRAhd BAMMnAtde krtReRGIRE odateter jualt dbethutiandnd

del ayed-t'ype hypersensitivity reactions; phyto- and
assopiattdoxyediuates t sl thenshasicrinvesiand die syrigriticicompdiertipng; Yaseulitides
. _herpetiforms,. Iichen p|]anus,. |ichen, sclerosus et o
inclyging PRl Y5y Tke s ERBL TSR Al SRR g e Lyt

| Upus_ e ' | 08 viral infection,
rodb TV IR, R AR OB B0 oo
hypei@&ittvily 8@siong leyfidpiibatins, atid parapteseiny $owbpdk paimsiamilial

al opeci & areata, mnal e-pattern bal dness, Sweet's ) )
MeditendnemmefevareackienV et syadrosym ardRemilia} Hiheawan Fever, Kikuchi

~multifornme; cellulitis, both infective.and s A .
s gt BRI PSR T oy OB YA R gter' disease
3. "o IR cg)gﬁg%vg ke GBNE&NANGE AL 0sKISH] &8brders|das k@RFury [for
é)rug-l nduce isorders 1 ncluding fixed drug eruptions;
exalplel Pofts Egmpbwseasu\aeuhmdes god exerapiathenomjaid etthitis, i s;

5. eyes: blepharitis; conjunctivitis, i cIudLn% )

ostepertlemits, ghutangryseat ehronpihE) grher josnfjdisass (Sheh &5 intervertebral disc

degeneration or temporomandibular joint degeneration), bone remodelling disease (such as’

osteoporosis, Paget's disease or osteonecrosis), polychondritits, scleroderma, mixed
connective tissue disorder, spondyloarthropathies or periodontal disease (such as
periodontitis);

4. skin: psoriasis, atopic dermatitis, contact dermatitis or other eczematous dermatoses,
and delayed-type hypersensitivity reactions; phyto- and photodermatitis; seborrhoeic
dermatitis, dermatitis herpetiformis, lichen planus, lichen sclerosus et atrophica, pyoderma
gangrenosum, skin sarcoid, discoid‘lupus erythematosus, pemphigus, pemphigoid,
epidermolysis bullosa, urticaria, angioedema, vasculitides, erythemas, cutaneous
eosinophilias, alopecia areata, male-pattern baldness, Sweet’s syndrome, Weber-Christian

syndrome, erythema multiforme; cellulitis, both infective and non-infective;
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Siritis; anterior and posterior uveitis; choroiditis;
aut oi nmune; degenerative or inflammatory disorders ’
wahkbewissg the retina; ophthalmtis including PCT/SE2006/000920
synpat hetic ophthal mitis; sarcoidosis; infections
including viral , fungal, and bacterial; 6.
gastrointestinal tract: glé%3|t|s gingivitis,
periodontitis; oesophagitis, including reflux;
SOSInOphI|IF gastro-enteritis, mastocytosis, Crohn's
I sease, colitis including, ulceratiy
pammub@ﬁ,ptliase%Hzmplﬁqr%asaﬁ?n'ﬂglfé?{f‘&éﬁ %agggrce)ana%ltﬂétdg?ﬂlam
_ 5 ]
S e e P
aﬂdg&ﬁ&Qbﬁﬁmcﬁﬁhyltls or eczena) 7. abdom nal :
hepatiti1s, including autoi nmune, alcohollc
5. Eidst b}sp]sararsdcmjmdwmssmorudmgeperw& ang H@P@cﬁﬁ@qgl? F%DJ“nc““"“S
pancreatitis, both acute
it emeﬂ@mndrwﬁﬁnoﬁlémﬁ’ ehSroffar aUleRg pfne PPy g
ner u r t
L U e
op hﬁiﬁﬁmk&mﬂo@sml ﬁﬁéoﬂoﬁ@uicmdmgdwmﬂlg fimigel, andbivtdrtal;s,
prostatitis, epididymtis, oophoritis and sal
6. \dgad;t?mntestgmhtracptsgb%w , GHIgEYitS, @P%@%Jémse?%eﬁhaﬁ&g Dl reftux;
sf.uncti on both and fe
cosiniplibh BEFOSRLTHS. THIORHPONICORor RN ey Sl 1R plerative
colili ﬁ)?oc’c? tﬁ,?é(rﬁhh? Qmofzoe%gc KiseeYirritABRMowel kwtfltomd, g ;fodnlem@ted
I'n or cornea or follow ng bl ood transfusjon;
alleRiesCkiiOR hiryOfaat effves susothfem thie gee exampleqnigraine, rhinitis or
Al zhei mer' s di sease and other dementing disorders
mzmn?tudlng CJD and nvCJD anyloidosis mul tiple
7. ;%Hgmr Olﬂs?h S‘]& g@; ot h u[l]Lﬁlte' Q]tgol’f‘éﬁbdd’nﬂ%ﬁl e84l cirrhosis

errpora arterltls

of ffY dNERYI G B R %cr@&ﬁk%cﬁl@gmﬁé"ﬁmﬂﬂﬁoma n 25 (acute,
?§rh1tte3@& lpperS|stent whet her of Lentraf or

&@g&tgflﬁ;%@# trﬁphgtr%mal;}lﬂmw?ters@tml akglomendqnephps ageiyatic

a
synideringg; cugtdis b@@i@d1pg Bejte ﬁgc;f‘ f;prgxi%lp 21 l%/tfag)ﬁ%ggﬁ ag Iﬂé[mgj% Quicer;
ac LD I nvaS| g%rltﬁn er%rsglﬁﬁ% @gﬁl Cfﬂ@ﬁl@ aso?ﬂﬁﬁﬁ?ﬁld! AimEiifSulvo-

ocl at ed
vadifaHs; ,%?MHI% JisBRY! asaile didesiton (bethtmalt aadifbmale);

9. allograft rejection: acute and chronic following, for example, t;ansplantation of

-

kidney, heart, liver, lung, bone marrow, skin or cornea or following blood transfusion; or
chronic graft versus host disease;

10. CNS: Alzheimer’s disease and other dementing disorders including CJD and nvCJID;
amyloidosis; multiple sclerosis and other demyelinating syndromes; cerebral
atherosclerosis and vasculitis; temporal arteritis; myasthenia gravis; acute and chronic pain
(acute, intermittent or persistent, whether of central or peripheral origin) including visceral
pain, headache, migraine, trigeminal neuralgia, atypical facial pain, joint and bone pain,
pain arising from cancer and tumor invasion, neuropathic pain syndromes including
diabetic, post-herpetic, and HIV-associated neuropathies; neurosarcoidosis; central and
peripheral nervous system complications of malignant, infectious or autoimmune

processes;
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peri pheral nervous system conplications of malignant,

i nfectious or autoi mune 30 processes; 20 11. other
wauvar/imssine and al |l ergi c di sorders includi ng PCT/SE2006/000920

Hashinmoto's thyroiditis, Graves' disease, Addison's

di sease, diabetes nellitus, idiopathic

t hr onbocyt opaeni ¢ pur pur a, %osinophilic fasciitis,

hyper -1 gE syndrone, antiphospholipid syndrome; 12.

ot her disorders with an inflammatory or immnol ogi ca

conmponent; i ncl ydj,ng. s,.acquited i. ; b Ci v ’
11. siharERamomeeyd allapiesist ggg:ﬂi,&@ﬁg?néﬂgfo gt Graves
. _par ) i.C..SY: °F i kiipmBocytopaenic ura,
aise A 8 e L R b 1 "ch et oo,
cosiGHIE Otk Giitiy BEFeRBE siiBiromeyratiphaspboiipd syndrome;

at’herosclerosis, affecting the co on%ig and Be.lriﬁi}fghcgr al
12. witlrer disatdecynyitih en inflandnatPs or iPFERONEIGes COMPORePY RGPS

and aut o- i ne cardio i i '
s RS BRI SCBRFEDY o GO GO PRSP e g arme;
parq%ﬂe?@%ﬂc\%ﬁ?@mag?éfﬁéhﬁ& {upus, 3pEn@Rktbist Rprontdiordiun geprosy; type [

or exanple syphilitic); vasculitides;
dialibkGOhSHBESticOfyniitoeepr oxi mal and peripheral veins

i ncl udi ng phl ebitis-and_thronbosis, including de -
13. v diovdsewln 68ietosalsEPSo AT GRS AT Y § P%B’élgmg Sifation;

14. oncol ogy:. treat 1 S k Mtludin
e o B ite PTG g AT R RO R} by B s Mbuding
myG@REET o QIR ChaerRitathdfhsiopaniatiegiendocabiitis lvabmiitis, ahdmortitis

S ormcsh, skin and brain tunors, and squapous_ sar cona,
incRthgrafecgvea(ic: esmald sphilitg); vaecubioes; diserdsy ¢ the PogiRy and

t he 1 eukaen as) and .l roliferative :
perizberbgis AOBAMEUr Y BUGRRosty R S YRt and

revent i(gn andset‘;eggt ment of netastatic di sease and
conpifatiPas UG refices,” and par aneopl asti ¢ syndrones; and,

14.003&1%?@&52&&%‘&@ Sobdd@dn daha@s inchntihd prosties bass, lung (e.g. non-
proctitis, eosinopilic gastro-enteritis, nastoc%ao i%ﬁ d

smél edlhluag dasen@ES CLCE evatiny parsseatici Bowghjapd 6§]€8p5it ach, Sxin an
colitis, indeterm nant col,ti.s, irrit )

bragh SR Rnd SO SHCHIRA T BES ¢ eﬁilﬁ%ﬁ%\ﬁmﬁg{%affy"w

(ingllug{nEgQEea Ieulza%%ﬂgsﬁ a4 %anhoproliferative systems, such as Hodgkin’s and non-

Hodgkin’s lymphomaj; including the prevention and treatment of metastatic disease and

tumour recurrences, and baraneoplastic syndromes; and,

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

mastocytosis, Crohn’s disease, ulcerative colitis, microscopic colitis, indeterminant colitis,

irritable bowel disorder, irritable bowel syndromue, non-inflammatory diarrhea, food-

related allergies which have effects remote from the gut, e.g., migraine, rhinitis and

eczema.

Thus, the present invention provides N-{2-[((25)-3-{[1 -(4-chlorobenzyl)piperidin-4-
yl]amino}-Z-hydroxy-Z-methylpropyl)oxy] -4-hydroxyphenyl}acetamide benzoate or a

solvate thereof for use in therapy.
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al l ergi es which have effects renote fromthe gut,
e.g., mgraine, rhinitis and eczema. 5 Thus, the
wonreE@s66s nvent i on provi des PCT/SE2006/000920
-{2-[((2<S)-3-{[I-(4-chl orobenzyl) pi peri di n- 4-
yl ] am no} - 2- hydr oxy- 2- met hyl pr opyl ) oxy] - 4- hydr oxypheny
1}acetanm de benzoate or a vate thereof for use in
therapy.In a further aspect, the present invention
provi des the use of JV-{2-[((25)-3-{[]-(4-
hl. ar. ) LLRerb ol ns 4- vl L and pok .2 ds matiayl p
e e e e G g
chlofoBeNAN RifdrRieofylamitd)-hpdtukpatmstaylpfopgoryf-4anment f or
use in therapy. In the context of the present
hydrepgdiehyls atetamide bergzopisrona spiyatedpsreobingbe magpigefats of
"prophyl axi s" unl ess there are specific indications to
medpﬁ@egbﬁé{r P34 theffRY -t er ms "t her apeuti ¢ and

"t herapeutically" should be construed accordingly.

Prophyl axis is expected to be particularly relevant to
In tHeR@niekest tHe ptesaft spaifiarionthe tdiav ehesaifyf’ etsedncugrsépiapbiglaxis”

epi sode of, or are otherw se considered to be at
unlessiberssespacifiskindicationg o Hesongaryorlhederanst thsraneptic” and

" uestign, .Pe ns at rjsk aof developing a particular

theg’ipg‘été% Y ofhia g‘i@? ?qn(%%ueéfe%g?@ﬂquy‘i ncl ude t hose having a
famly history of the disease or condition, or those
who have been identified by genetic testing or

Proph§tagénis egpdetedae bp antticalatlsrélyvan s thpttichtnaent of prascis spionive
the di sease or condition. The i nv,gnt(iiongal SO ?r O‘Xi .dl?sf h
sufferede PROYEOUSTEPISOEa P RE R P AVISFRBHEFGA I Qe dRerrgieg sk of, the
. patient.sufferin r r i . i di
R M R S

i KCakhte 8lok€RAViNEa BBIUNRis®Ey of the disease or condition, or
Con‘ih@-&% %&[?é("%%’? 3-{[| - (4- chi or obéwnzw %i peri di n- 4-
thosy Mtartiane pedh tiypainftedybyzemetihigbtprpsciesny-id by pationgnrieny

| }acet am de benzoate or a ]g(sl.vate t hereof. The
suscentylate devedamng the grserrsor 5PRYIORs a method of treating

an ai rways di sease, e.g. a

The invention also provides a method of treating an inflammatory disease in a patient
suffering from, or at rjsk of, said disease, which comprises administering to the patient a
therapeutically effective amount of N-{2-[((25)-3- {[1-(4-chlorobenzyl)piperidin-4-
ylJamino}-2-hydroxy-2-methylpropyl)oxy]-4-hydroxyphenyl} acetamide benzoate or a

solvate thereof.

The invention still further provides a method of treating an airways disease, e.g. a

reversible obstructive airways 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-[((25)-3-{[1-(4-chlorobenzyl)piperidin-4-ylJamino} -2-hydroxy-2-methylpropyl)oxy]-

4-hydroxyphenyl}acetamide benzoate or a solvate thereof.
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reversi bl e obstructive airways di sease, in a patient
suffering from or at risk of, said disease, which
woanpriises adm nistering to the patient a PCT/SE2006/000920
t herapeutically effective anmount of
I V-{2-1((25)-3-{[|-(4-chl orobenzyl ) pi peridin-4-yl]amn
0} - 2- hydr oxy- 2- met hyl r r opylloxy] -
4- hydr oxyphenyl } acet anmi de benzoate or a solvate
t her eof . T/ SE2006/ 000920 11 For the above-nenti oned
t herapeutic uses the dosage adm nj L kak
For tbo b6 ol AN FRTHES HOE o et A ey il offgurse, vary

m ni atl on,

i eat nen eSid | i e aRbREr Mdicatedybut may
N S T

. in THAE SatooEahi/kgio Sbingdtg t her eof according
typl{%%?’%emi nvgn ion may be used on its own but wll
generally be administered in the formof a

phar maceuti cal conposition. i i ; SIGOR but
The benzogtosaier ﬁwa@&”ﬁfﬁﬁfvﬁlﬁgﬁaﬁ% .%2%‘%‘ %ing in off of s own bu
..assoclall on i 1 biG@hYeuBicgleRhipbki@on in which the
Wluﬁﬂﬁf@%ﬁ’? aa wﬁ%%f:&g{r)ﬁgg@?ggp Conveent i Qnaf@gr ocedures
ben%%g: Lher sehvartthasoRacinriegpadant) oninofsseidtioaly it 2 pharmaceutically

rmaceutical fornul ati ons are described.i far ..
acc@ptabiphdiuvdnRhiivenica ParTesa §0nvenﬁ@n%d¥%“r?éafeé1f°%8% 563%“&98%‘1
Desi gns”

i . Aul t on oY B Ry YA n 1986le,
pemspisnansiene oo SUER L SHOR, o x88e.
wpLRRAr TR O | QIR R Ik AR FoRy: Daigisl, . Er Aubdh, Chutchi
Phggnqggl@tfcgtgr fggén%&%{;]ewei ght), nore preferably from 0. 05
Livh%st%ﬁe,%ggg,sti Il nore preferably fromO0.10 to 70 %,

d

and even nore preferably fromO0.10 to 50 %v, of active-
ingredient, all percentages by wei ght being based on

total coppositian. Th ' N oRAPDi IR AV prise
Dt SRS BRI RSEP e onph g By o
o A o A @E0BARSY Lk profenshly Shnas & 81 birvossill more
- r’retthyl propyl ) oxy]=4- hydroxyphenyl } acet am de .
preR@EP @R 0110 &0 Sobimtandteher wofe trafeahinEpar 4. Bhiag( v of active
pharmaceutical |y acceptahl e adj,uvant. dilu or
ingoalant.el pereratagsd BYive theipg h%%ﬂjdﬂP?}%ah% OSS‘%C ess for
t he preparation of a pharmaceuti cal
The present invention also provides a pharmaceutical composition comprising N-{2-[((25)-
3-{[1-(4~chlorob enzyl)piperidin-4-yljamino } —2-hydroxy—Z—me‘fhylpmpyl)OXY]‘4‘
hydroxyphenyl}acetamide benzoate 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-
chlorobenzyl)piperidin-4-y1] amino}-2-hydroxy-2-methylpropyl)oxy]-4-
hydroxyphenyl}acetamide benzoate or a solvate thereof with a pharmaceutically

acceptable adjuvant, diluent or carrier.

The pharmaceutical compositions may be administered topically (e.g. to the skin or to the

lung and/or airways) in the form, e.g., of creams, solutions, suspensions, heptafluoroalkane
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conposition of the invention which conprises m Xxing
i V-{2-[((25)-3-{[]-(4-

wohbwroesenzyl ) pi peri di n-4-yl ] am no}- 2- hydr oxy- BEmSERP6/p00920
ropyl ) oxy] - 4- hydroxyphenyl } acet am de benzoate or a
sol vate thereof with a pharnmaceutically acceptable
adj uvant, diluent or carrie¥2 The pharnaceuti cal
conpositions may be adnministered topically (e.g. to

the skin or to the lung and/or airmays) in the form
of creans,

(HFA@ p@rggqlﬁjgpcbgmpgwgﬂ_%@m I gplassi‘urs xglﬁxa X (f’;mula\};\gns in the inhaler
dev18%¥ﬂx%\gr? L Q0% lEilhe@( %??%sﬁeﬁn chl‘in“él Abl, QR atimidifieation hatterform

Khown “as (r)> “or systenically,
of taBidls, cQﬁ/su(Hs adyrasbb o adrs at gr@ﬂules’] 01r bg pﬁmntﬁrajfadmab'&'fé&tﬁ@n in the
capsul es, syrups, powders or granul es; {
fornpaf exttemalor sudﬂpf:mﬂl@tsr @ltb&bwbpwatlws ﬁé@fﬁlﬁﬂ’a@B FygREtaby

suspenS|o sub utane stration; or by
adm,a@g;ag}onda g¥1I1H?IqSII cﬁletsh%r gequaﬁguppom tories; or
t ransder nal I y . I'n an enbodi nent of the invention, the

benzoate salt of the invention is adm nistered by
In ah RAMoaLm0 of the isvehtion, hies bambadisateof the umnb@mté@éﬂén@@ﬁd by
of the invention is admnistered. b

inhgdativhe in & filriiee prbqdiment Hisl @Z‘Pﬁéﬁl Saéfeg/fé %FW&‘P%%‘P agmﬁﬂ?t?’ied by
d hal
sty ot 9 T B L0 Tl oo o

e dose of

okachidd & oQﬁ&ﬁggﬂa;salt) of the invention nmay
ma%g%ér%%qﬁ]y be |nr?r11)e range of fromO0.1 ng to 10000 ny,

0.1 to 5000 ng, 0.1 to 1000 nm, 01t0500rrg, 0.1to
200

Wheg adrg?réﬁg)@é ﬁ%lomgz?lg@nltbg 80#9&9@318 2 é%ﬁdgyg ! n%oa%%%) ofthe
inv rg}q%d%%gg)e%lgfg p Y 2% Z%gg cglf%réfg 0; 0[9%?‘[0"@00@%%%@ 119 @@()OTEg, 0.1to

oo@&g 9 1563%03% oaQotzoo ;hgo@l Y202 0g,t001 EDII)(h[m 0210tot5c§) ;@(5 ng to
to 50 ng, 50 to 5000 ng, 50 to 0
5000004 5neg 1060 pEos ﬁ)Ofﬂ)Or@ 550200 Hg,ofbtonﬁJO 155 Stte S8 s> HYyto 8 ke

}tﬂ%@g&(‘)?@ @nﬂg ﬁQﬂlggu 1:939 %gaaggﬁ)e OO 218 #Q&gn,%oostg’%)og He 20 to
10@{?%@ Pl gﬁ {b%t 'ﬂ-.CFi (‘Rﬁu B 1580350 tSS0D086E, 59 to 1000

| ati on, the conpound
wel 50 R8sHonabky to zoo ug, 50 to 100 ug, 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 naéal inhalation. For inhalation, the compound is desirably
finely divided. The finely divided compound preferably has a mass median diameter of
less than 10 pm, and may be suspended in a propellant mixture with the assistance of a
dispersant, such as a Cy-Cpp fatty acid or salt thereof, (for example, oleic acid), a bile salt, a
phospholipid, an alkyl saccharide, a perfluorinated or polyethoxylated surfactant, or other

pharmaceutically acceptable dispersant.

One possibility is to mix the finely divided compound of the invention with a carrier

substance, for example, a mono-, di- or polysaccharide, a sugar alcohol, or another polyol.
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finely divided. The finely divided conpound preferably
has a nmass nedi an di aneter of |ess than 10 nm and nay
woeowgpended in a propellant m xture w th t hePCT/SE2006/000920
assi stance of a dispersant, such as a Cs-C Ofatty
acid or salt thereof, (for exanple, oleic acid), a
bile salt, a phospholipid,lén al kyl saccharide, a
perfluorinated or pol yet hoxyl ated surfactant, or other
pharmaceutically acceptabl e di spersant. One
. possibility is to mx the finel i Vi 0 iol
SuitBfrecaricss A9 R RO R R P glhefich RS EPRRA e Hhotio,
maltfiAN@shalble; siRfosBh¥ERGE AR IsBech. ATiGaTven! helivkly divided
andt her po?on.SU|tabIe carriers are sugars, for
com}]ﬁ)@d‘@h@ bd @ateddy, angther odstancaf Thapweder mikays mey also be
actitol, maltitol, trehal ose,. s%gLOﬁer H@gni%ﬁh' and
dispensed b haydgslaiing papspips.aaeh FoRiaiPednt PRV CONpEURG 2HEY
be coated by anot her substance. The powder m xture nay
COH%ﬂQﬁa'be di spensed into hard gel ati ne capsul es, each
containing the desired dose of the active conpound.

Anot her possibility is to process the finely divided
Anofrengessitiilityds syirecess thetfinely divister papdeuinfongphefes which break up
Jinhalation procedure, .This spheronized r
during {hedahaiaics R e RT DR Lo vger e Pt et Y e
far a8 eselilRt t et didvhiahe Throuhhie SMaivetkich a
reseryOR S nfb%bﬁ?ste 1Hn%fleeljr’(£bq}@g%ﬁ lg’s{l?lr ed dose which is then
dosih@ 18k abtddy tHehRsipal dosatwhidl it kheinhinbalsd/by thepatientaBliibvbis system
ihgredient, with or without a carrier subst(?ncqe], IS
the abtilve wearediettowith er pathp e carmmssubstaicead AehTLe¢ 1 thp RaghE
conpound of the invention nmay be adm xed with an
adjuvant or a carrier, for exanple, |actose,
i . dBPHetiRtention lafehdrdigdd wxiaaPh@uvant or
For %%?g{i‘%{ngfcgapgﬁ?ﬁegdgﬁrﬂkg{lar ch eér eélr%y?opgct in; a cellul ose
a cafl@f] foakkatgple Aattbsed eacchdrose, sorhitpl, exangiedlat staeshpfor example, potato
pol yvi nyl pyrrol i done; and/or a,Iubric%nt for exagPIeIf
starchy gniesstandh ot smylapecting a celiulpsesdesiaptirce a Hﬁeyg?h%agw » §o1aUNE OF

l.Lygol , wax, .paraffin nd .t | :
ol epipusalishiringf ivisior, MY tabipic, b pr A s, calcinm
' $helRes bhdeen abeptessadeyt
Stea%agaéﬂggfeggl%{éte%%y’m%%%tg]%g%%gmgugar sol uti gn \Mgi csh rrzg
e

table@NTBidatedtalle®xenmptyeiredy the mrasbprepagd kadessabed shayanman

titani um di oxi de. AlternativeLy, t he ta?let H%X be bi
coatedavitiya g@ncanizgated sugar solution which 'may contain, for exampie, gum araoic,

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
may contain granules of the compound using either the above-mentioned excipients for
tablets. Also liquid or semisolid formulations of the compound of the invention may be

filled into hard gelatine capsules.

Liquid preparations for oral application may be in the form of syrups or suspensions, for

example, solutions containing the compound of the invention, the balance being sugar and
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suitabl e polyner dissolved in a readily volatile
organi c solvent. For the preparation of soft gelatine
woapwwisse t he conpound of the invention nay beCasE2006600920
with, for exanple, a vegetable oil or polyethyl ene
gl ycol. Hard gel ati ne capsul es may contai n granul es of
t he conpound using either tide above- menti oned
exci pients for tablets. Also liquid or semsolid
formul ati ons of the conpound of the invention may be
filled into hard .gel afine L il i
o i R O SOr A SO T o el OBl such figud
prepgrfati@fg tﬂﬁ’i cc%tﬁﬁ%%ﬁ%ﬁﬁgﬁ ts, Flavo xR apetts, siotharinensd/or
contai ning the conpotnd of the i nvention, the bal ance . .
carbbgjrhghylbghilosnda thickénmgageht et dtheroixcipirntsknovy ipdbesgiskilled in
and propyl ene glycol. Optionally such liquid
art. preparati ons nay contain col ouring agents, flavouring
agents, saccharine and/or carboxynethyl cellul ose as a
t hi ckeni ng agent or other excipients known to thosesh
| i i oh By CAdIRESnBerédh@ donjrantisrowithrather
Thegb?%&ggmggggﬁﬁg?gﬁgd 9ﬁﬂconjunctLQn with %?her
comPommRusets fou stectrdatmenthod ther abavereondiédnst he above
conditions. The invention therefore further relates to
conbi nation therapi es wherein a conpound of the i t

i.nventian Il ' inSQSP@Sabie8 WHeFein a compound of the
Theanyeptipy eé%’%onpr%lgﬂ%g&gé gggﬁ%gund of a?he inventi onis
invex&bh bt 8 bBirafcaRalEdesYsition @f feragiteitni cahipyismg aangpound of the

conbi ned preparation with another ther ap%%;.l c, agent . or h
inveatjon issadnfiinisterérbeancementiymr sequesHalliper 3 @nyingd greparation wi

conditions listed. s The _present .i ' | n
anothgf thﬁ@@%%p%géph%f&%svsr@f ARty of R {?for?lﬁroemge Ot
n ti | lustrative exanples. FIG 1 shows an X-ray powder
st fraction pattern of iV-{2-[((25)-3-{[I-(4-

chl orobenzyl ) pi reri di n-4-yl ] am no} - 2- hydr oxy- 2- et hyl p

ropyl ) oxy] -4- 20 hydroxyphenyl} acetam de benzpate.
The(ﬂ%gg/eu% i&)vgr]ltion will noval be gr exp)fair}led by reterence to %he f%ﬂowmg

illustrative examples.

FIG. 1 shows an X-ray powder diffraction pattern of N- {2-[((28)-3-{[1-(4-
chlorobenzyl)piperidin-4-yl] amino}-2-hydroxy-2-methylpropyl)oxy]-4-
hydroxyphenyl}acetamide benzoate (Form A).

FIG. 2 shows an X-ray powder diffraction pattern of N-{2-[((25)-3- {[1-(4~
chlorobenzyl)piperidin—4-yl]amino}—2-hydroxy—z-methylpropyl)oxy]-4—
hydroxyphenyl} acetamide benzoate (Form B).

FIG. 3 shows the mass median aerodynamic diameter (MMAD) and geometric standard
deviation (GSD) of micronised N- {2-[((2S)-3-{[1-(4—chlorobenzyl)piperidin~4-yl]amino}-
2—hydroxy-2-meﬂ1ylpropyl)oxy]-4-hydroxypheny1} acetamide benzoate (Form B) and

Pulmicort® Turbuhaler® formulation, as described in the examples. Error bars are CI95 %.
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FIG 2 shows an X-ray powder diffraction pattern of
-{2-[((2.9)-3-{[I-(4- .
wohbwroesenzyl ) pi peri di n-4-yl ] am no}- 2- hydr oxy- BEmSERP6/p00920
ropyl ) oxy] - 4- hydroxyphenyl} acetam de benzoate (Form
B). 25 FIG 3 shows the mass nedi an aerodynam c
di aneter (MVAD) and geonet ri% standard devi ation (GSD)
of mcronised i V-{2-[((2S)-3-{][|
- (4-chl orobenzyl ) pi peri di n-4-yl ] ammo} -

} .
GRS A B S e ot

for - 0N: A Lhadddory Phee@yprgdydpxyE4+r or bars
chlolg¥eA B i BIAERF By D20t ?4 o the fine .
hydmglgﬁegy adetanide @enfdaRAFouh BYiapd Bringigert Turbuhaler ormulation, as
-{2-1((25)-3-{[I - (4- o/
describbd rothe wzarmples. gararder-ae (195%%: no) - 2- hydr oxy- 2- met hyl p
ropyl ) oxy] - 4- hydroxyphenyl } acet anmi de benzoate (Form
B) and Pul m cort Turbuhaler(r) formulation, as

described in the exanples. Error bars are Cl95 %

General Methods 1H NVRGeR&al VRetiedse recorded at 298K
on a Varian Unity Inova 200 MHz (software : VNMR 6. 1C

d VNVRJ 1.1D; be: Nal . y |

oS0 S B0 ST BRI i

VNg{;gEﬁ'c B;Aarwmn U NI st DEe0LS A Thve adémian difercury-
S O ace

one-d or dinet hyl sul phoxi de DI\/BE(%)G% Th
VXDV HS @b tasaré:IEMRab. 1 Cepmbenéatan St £8P Wil i) RETHBH" 0°

was used for LC/MS anal ysi.s: : P46
centratmeEoe] asolon gl SRt BHEIPERe (S Py Ta st oo Bternal
instrument: Agilent 1100 series, equipped with

refQIRNcg®t ect or VWD, aut osanpl er ALS3binary punp and
degasser

The following method was used for LC/MS analysis:

MS Instrument: Agilent 1100 series, equipped with APCI interface

LC instrument: Agilent 1100 series, equipped with UV-detector VWD, autosampler
ALS, binary pump and degasser

LC-column: Chromolith Speed ROD, RP-C18, & 4.6 x 50 mm

Eluant: Solvent A: water + 0.1% trifluoroacetic acid (TFA); Solvent B:
acetonitrile + 0.1% TFA

Conditions LC: flow 2.5 ml/minute; 5 to 95% B in gradient; run time 3.6

minutes; UV 220 nm

MS: positive detection; capillary voltage 3 kV

Example 1
Preparation of N-{2—[((2S)-3-{[1-(4-chlorobenzyl)piperidin—4—yl] amino}-2-hydroxy-2-
methylpropyl)oxy]-4-hydroxyphenyl}acetamide benzoate (1:1 salt), Form A

(a) Hot solutions of N- {2-[((285)-3- {[1-(4—chlorobenzyl)piperidin—4—y1]amino} -2-hydroxy-
2-methy1propy1)oxy]—4—hydroxypheny1} acetamide (which may be prepared by processes
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LC-colum: Chronolith Speed ROD, RP-C 18, 0 4.6 x 50

mm El uant: Solvent A water + 0.1%trifluoroacetic
weaehw/oi3des) ; Sol vent B: acetonitrile + 0.1% TFACT/SE2006/000920

Conditions LC flow 2.5 m/mnute; 5 to 95%B in

gradient; run tinme 3.6 mnutes; U 220 nm MS: positive

detection; capillary vol tag]é 3 kV Exanple 1

Preparation of iV-{2-[((2S) -3-{[| -(4-chlor

obenzyl ) pi per idin-4-yl]am no}-2-hydroxy~2-

t hyl - 4- :
oGRS o ok Gralon e g sl essaoncsoy s
; 462&@{2?3%1%1%1? & dcefate @0/l oREBEoIc cld(I4d inng, 2-Oinjradi in ethyl
acetale (THIbﬂmy)I Were }nyik?jcb )kjme résiitiog mgmwgpﬁ@p@hda‘ém(tg\ﬁm@ﬁm

may be prepare rocessesdescribed i.n -
tempsraty @DU5008 S S0 Sh ARG B P PTG oS (TBERd T Lty
01/ 98273, ; Y 1 . .
oS35m0 e TRl BB At i
ethﬁ AQdtt 13 %80 enihniBakiedlineaE:RS4tI60P O @ verinight tegiwathd téled salp as an
cool down to anbient tenperature (200C) in a closed
off-whiad solil (506 trez, BE%pi Fhe salecontanedidrasesiohpthvigetate.

turbidity. After standing at anbient tenperature
overni ght the precipitate obtai ned was washed with

1 RV K39@%t BiEE, {dtneld)) Bls)7788d 1HP,i £07 L B.04IRYCID] 7.60@, J=8.7

overni'ght to give the'titled salt as an off-white
Hz,3 ,ioldsi 508018, 185%9.46 Thetlgal, (2H)oRB4I-Tetl (om,adids d605‘2 d,J=26
et acetate. 1H NVR (399.99 WHz, acefone-2 8..77
H, (81, 6.4 (45 678.7, 26 Bl (éa, 3300, 783 Ha, 1, LR CAE 9.3'Hz, 1H),
I ) . -. 7.5 , CABG - A 5_ 7. -
3.48{ 29291 Bl Bl By 2.8 @075 15, T, 1905 217731
) 6 7 - . 30 .89 (d, J
202 Jogtap 45, R . 19 PR BGOSR ) Ty
2.94 (d, J = 12.2 Hz, IH, 2.91 - 2.77 (m 3H), 2.09 -

2.00 (m 4H), 1.98 (s, 3H), 1.72 - 1.59 (m 2H), 1.30
APCEMS3HYz APLIMIMS]: nfz 462 [ MH] The stoichionetry,

base to acid, of 1:1 was confirnmed by NWR

The stoichiometry, base to acid, of 1:1 was confirmed by NMR.
Further quantities of the titled salt were prepared by the following method:

(b) Hot solutions of N—{2—[((ZS)-3-{[1-(4—chlorobenzyl)piperidin—4-y1]amino}-Z—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.

Example 2
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Further quantities of the titled salt were prepared by
the follow ng nethod: (b) Hot solutions of

wOYeq7245d66 25) - 3-{[ | - (4- chl or obenzyl) PCT/SE2006/000920
ri peridin-4-yl]am no}-2-hydroxy-
2- et hyl propyl ) oxy] - 4- hydro7yphenyl}acetan1de (4.0 q,
8.65 mmol ) in ethyl acet at d7( 75 m ) and benzoic acid
(1.16 g, 9.5 nmol) in ethyl acetate (75 M) were
m xed. When the resulting m xture had cool ed down to

Preqaggn?’lggg tpg}ve &‘p ﬁ{%?) tLél ﬁ} &? Qﬁﬁ}?ﬁetngyg? W%gﬁ?lﬁ Q( abfin & -2-hydroxy-2-

above and

[§IHYagtypheny} sdetapidebensbate The spity FopmtBit e
metl‘(@?g(#;ﬁg)tg %s I{Aygsheghvmyt’q% ethyl acetate (3 x 50 nl) and
dried in vacuo at 60C overnight to give the titled

() Gonbarets Yol pEamst vdbn pichetiet kot (8 ot Blb 15 me) wes
placgﬁi g{;:?ag)gf&ggﬁcla? c&mﬁ@%@?gﬁ&a E%ﬂ L\!Vlth ﬁ‘ﬁd‘%@l‘nﬂkzd})&d using a heating

am n ydr oxy- 2-
rate 8??}&{41@-& Okl 2 deriyegiitopey S 85C Inas eteahédd Operiosalichad

Form B (a) The benzoate salt pyepared % d

meltehtﬁameﬂisiat)mehfrlg&mapgh@xﬂ c(ﬂj)46(5ﬁ@mqsgeqq;d§ Gu ﬁgﬁ)CORglg ns used),
placed in a Diff nti al °

e el SoE P BT e S B L e 00

Thep ég]c?%%e pag1 erg‘ﬁ g{un %’hé ﬁé@ﬁ?%ﬁt‘é 08 50 miR3 Qﬁtlll\aﬁemperature of

ad nmelted (an onset nelting
151b€ G r@icE@a@f th 46ar5e&riabar sctheuie dt LA8JErovehe 10 minute period.

condi tions used), the nelted sanple vva cooltgd domaonof

Theepanaas thén Galedwapidiy wrr&wt é@wpqr%iﬁ{f‘eﬁﬁa H?%m(
Then _t anme
crygipls va@%%e fuB%g}lefnt %fﬁ@a ]p%g cﬂ%ighglg gglﬁiéﬁ) tobea

nevﬁ?l?xjic!&?fo%ﬁla&é\rf? ﬁ{s(.@&)@b ?l_fl iSO hebaA) AR EnoseNamindp-2-

€ peri an was then cool ed rapi dl

hy @68} E—@ﬁetﬁ;&ﬁ?@p@b@]@-hﬁhoﬂ}mhwwl}a'cetahmd¢ benvatie éﬁorm B). Some
crystals h were subsequently on&f X-ray
ammphdl@rbmmz@cﬂﬁ salt may: be Seemeyl 28 8 EBTA0HE {B’ﬁyé‘?“’& f orm of
7V'{2 [((2.S)-3-{[|-(4-chlorobenzyl) pi peri di n-4-yl]ani
ial,
() B B 5wk CRFFSFO ) B P AR USHRY s  g
20D FAALG SO 1k BinzoBR@MBIt prepared by the method of Example l(b) (Form A)
in a solvent such as methanol (>20 mg/ml), ethanol (>20 mg/ml), n-propanol (>20 mg/ml),
isopropanol (8.5 mg/ml) or acetone (9.6 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.

(c) The Form B salt described in (a) above was also prepared by dissolving benzoate salt
prepared by the method of Example 1(b) (Form A) (22.0g, 37.7mmol) and benzoic acid
(0.46 g, 3.8 mmol) in hot 2-propanol (190 ml) in a round-bottomed flask to give a reddish

solution. The flask was rotated using a Rotavapor device on a waterbath at 40°C until the
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anor phous benzoate salt may be forned as a by-product
of the process. (b) The FormB salt described in (a)
wahovdivas al so prepared by dissolving, in a vPai/SER08M00920

of a sanple of the benzoate salt prepared by the

met hod of Exanple | (b) (FormA) in a solvent such as

nmet hanol (>20 ng/m), et handl (>20 nmg/ M), n-propanol

(>20 ng/m), isopropanol (8.5 nmg/m) or acetone (9.6

ng/mM). The figures in brackets indicate the estinmated

sol ubi | i f the.salt,in t j
sotufresonll Pumdo e Sk B E FaS RatiE Tk n <08 gl e
Fom?ﬁ’é%hﬁ.n trhb GAREEAR WaB all8R8 5o dbdi BEWA sIRAN € amSitht temperature

and tenperature were maintained for a period of at .
overhgaswhile theyisk fstas rotating4ndtthermistussapd seeded edsasiprallyywigh some

bt ai ned dried and tested hy XRPD. XRPD i rmed
crystabet 0 G918 Bt GGPIE BIFEIPGEE W RLPHEHAT GTPGFS PbPRCR

t o Farm B T r sal [ R 20 AbudROY¥Rre th
Was}%@sm gjgr%?raéég(rze)gﬂgl%d%y g?&% gi’%ﬁgﬁ‘éﬁa@ clag?? gogl t@ﬁr epa\réec? ed
i € coEthed wixkrp 41€ Bink(solid 13 g 4246Y0gThe salt containe
tlﬂe%%la.d{?@rnc)l) and bglenzoi ?:Tmafllod 0. 46 g,ms. 8 Mol ) in hot
tracéd-qigpapalol.( 190 m ) in a round-bottoned flask to give

a reddi sh solution. The flask was rotated using a

Rot avapor device on a waterbath at 400C unti |
1 ty AERS) tO7A996.. MILEIBONT.5Y - WES (m,
H%@@%@ggﬁsﬁlﬂggﬂm crys %I@gwg? 1?{ éagorm Be@gll%pg The (
1H)ALet batimial) & 4owed? (e, 2an!7. Tl s1 &6k, 218), a1i(énd = 8.6 Hz,

tenper at ure overni ght while the flask was_rqt %t' ng%lgqng4
2H)t<’]§1é9 h(ﬂ,xftmi-é Hrad 8 e8d8ddéecadoddl sy 1t h/Sorte/ cd"fy tars 1,
orm S | I, DI i r
20k PESFRCBasT b b SO LIS L ML e 125
(mﬁﬁ\)fnﬂ%%gp?flgrl ed in vacuo at 1000C for 20 hours to
gir've |

led salt (as confirmed by XRPD) as a pale
pink solid (18.5 g, 84% . The salt contained traces of
2-propanol. 1H NWVR (299.95 Mz DMSO- ) d 8.87 (s, IH)
APGI-M96v/z 462 BiHthh 2H), 7.59 - 7.52 (m |H), 7.49 - 7.47
(m IH 5 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, J = 2.5 Hz,
| Jiichi ( 4. wadtonkitthed By MR3. 72 (m 2H) 5
Theé@ﬂhl?ts“,%g%&ge50.]2‘7%‘:{’?’%.216‘2 (m4H . 1.98 (s, 3M), 1.97
- 1.8 (m 2H), 1.8 - 1.76 (m 2H), 1.41 - 1.25

Example 3
X-Ray Powder Diffraction Analyses

General Procedures

X-ray powder diffraction (XRPD) analyses may be performed on samples prepared
according to standard methods (see for example Giacovazzo et al., eds., Fundamentals of
Crystallography, Oxford University Press (1992); J enkins & Snyder, eds., Introduction to
X-Ray Powder Diffractometry, John Wiley & Sons, New York (1996); Bunn, ed.,
Chemical Crystallography, Clarendon Press, London (1948); and Kiug & Alexander eds.,
X-ray Diffraction Procedures, John Wiley & Sons, New York (1974)).
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(m 2H)5 1.19 (s, 3H APCI-Ms: nmfz 462 [ MH#] The

stoichionetry, base to acid, of 1:1 was confirnmed by
wolehb7Eisaspl e 3 X- Ray Powder Diffracti on Anal yse€T/SE2006/000920

General Procedures X-ray powder diffraction (XRPD)

anal yses may be performed on sanpl es prepared

according to standard net hdds (see for exanple

G acovazzo et ah, eds.5Fundanental s of

Crystal | ography, Oxford University Press (1992);

Jenki & Snyd d duci - :
ol AR R e e A AR Syl o B ot

and %Hﬁ‘&en(ﬁgai Xéﬁ})b%g‘f&rﬁb werd shiaink@gs agkyibedbaloendon Press,

ondo and 'Kl ug & Al exander eds., X-ray
D ffraction Procedures, John Wley & Sons, New York

(1974)). X-ray _ powder diffracti. atterns of the Fo
A BraggmicmsnopBatbsnying peedsihEy 41?1&16@5%?6%‘?“? %ﬂ’a"%‘% %d\?eC“KO‘
AR QS [ hish-asnd g sishipestikebatéined
B
sonf'sfi{sfagetaﬁ HBloRlati AivRe 1A SN FhBLhleSuiee prapired bo metp45
Vand 40 mA) was used for the analyses. The primary .
baclkephindsplaenthat wem refetedaturisp thesmegngurgmeats dmgispeondary optics

di vergence slit. Flat sanples.were pr.epat.ed on
contgines 516N sHISp PR QORI REAEC, ’é‘tIS‘&eq‘élﬂg Fatgaqidhaemél(;JC%romator'
Usur 1 i ARIRdREcER! Deffraction |
The JFRASHA SR Pas R REERRTBEOpoARINL RerbRTIRITR ok Dofractio
paitShb tveANEbIR o GBRRSA QMELON (theld) & 40°fifi zottETbUS Sepmahodrawith a step

detected with a &to ortional xenon-filled detector. it
sizeDIFDFO14E £0 eha e oledritd mesmenets) Rewtdiip WeteyRbsRd slectronically.

<2Q(theta) < 4Q in a contipnouys. ith a step
Evaljafign $fas @grég@le%@gtra\g Ong]QO@FH ﬁl%%gornnﬁr)‘hg%ﬁjt\ge. Raw dat a
were stored electronically. Evaluation was perforned
on raw or snoothed diffraction patterns. A Panal ytical
A PXaddgtidal RRQRVAZOMPD @-6 fiiffrattometee in feflectitl medd was wisddor the

was used for the above-nentioned, asurements. A
abopensotiondd measyremenish s mrﬁorbs&‘ﬁll%delpqﬁ%aﬁt AR $54 HR psiumental

parameters for a powder X-ray diffractometer so that diffraction data comparable to the

data presented can be collected.

The results obtained are shown in FIG. 1 and FIG. 2.

Example 4
Differential Scanning Calorimetry (DSC)

Using standard methods, for example those described in Hohne, G. W. H. et al (1996),
Differential Scanning Calorimetry, Springer, Berlin, the calorimetric response of a test
sample to increasing temperature was investigated using a Q1000 Modulated Temperature
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

1ids (no crimping) under a nitrogen atmosphere.
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paraneters for a powder X-ray diffractoneter so that
diffraction data conparable to the data presented can

wo0 2e07008deect ed. The results obtai ned are shownPCISEL@6/000920
1 and FIG 2. Exanple 4 Differential Scanning
Calorinetry (DSC) Using standard nethods, for exanple
t hose described in Hdhne, GOW H. et al (1996),
Differential Scanning Calorinetry, Springer, Berlin,
the calorinmetric response of a test sanple to

: . . ; _ & _
It s o AnarB et 0N GG 08 Pridy BT a1 e By (e o B Ghity of
the sigagxlpger %ﬁtg%@né%g Qarﬂe@erg%g ciR! tie teRmsdeatiidetsbarbrateantp person

nut e. roximately 2 to 5 ng of
skillb& § ths ARLE u¥ESuBhaciizati@l/culibratiomtc sgSIpvingtEnE PRdEICters

crinping) under a nitrogen atnosphere. 6 000920 20 |
for d differstialscanming palorimpier BsbabirizeompRIaE é%g’Féﬁ‘&é%I gspg{;ggere

may vary due to the purity of the sanple and
can g geltegHEnt al paraneters, especially the tenperature

scan rate. A person skilled in the art can use routine
optim zation/calibration to set up instrunental

TheRRIARB aTperdvae for aiybicel emiglabf te ankidiguscéiror A st was fynd to
that data conparable to the data presented here can be
be 146PC eX°€donseble el ting tenperature for a typical

sanpl e of the anhydrous Form A salt was found to be
146C 2C (onset). The nelting tenperature for a typical

fereBhY @Egm sdrslgoBthsahhydvass Faunl selowbe found to be

Thei@%égt%e%onseet ) . anpl e 5 Hygroscopicity

154Petered @asdton The wei ght change of a test sanple at
roomtenperature (250C) and at 80% rel ative

Example S

Hygroscopicity Determination

The weight change of a test sample at room temperature (25°C) and at 80% relative
humidity (RH) were investigated by recording adsoprtion-desoprtion isotherms using a
symmetric vapor-sorption analyser SGA-100 (VTI Corporation) using different methods,
the main features being: a single sorption/desorption cycle from 0 to 90% RH in 10% RH
steps with a dm/dt trigger value of 0.002%, (dm/dt = change in mass with time - when the
balance stability is within this value the next step is automatically started, however, if those
conditions are not achieved there is a default maximum time for each step of 6 hours).
Approximately 2 to 10 mg of the test sample was placed in a sample holder and exposed to

different relative humidities.

Test Sample Water Uptake (% w/w) at 80% RH
Anhydrous Form A <2

Anhydrous Form B <038
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humdity (RH) were investigated by recording
adsoprtion-desoprtion isothernms using a symmetric
woaporHsws pt i on anal yser SGA- 100 (VTI Cor por at POMBE2006/000920

using different nethods, the nmain features being: a

singl e sorption/desorption cycle fromO to 90% RH in

10% RH steps with a dnf dt t4li gger val ue of 0.002%

(dmfdt = change in mass with tine - when the bal ance

stability is within this value the next step is

automatically started, however, if those conditions
Example §i0t achi eved there is a default maxi mumtime for

i opERIeO ¥f Midrohised shlv 10 ng of the
Evaﬁ%g@nég%géa\%gggégﬁgg)gg I n a sanpl e hol der and exposed
to different relative humdities. Test Sanple Wter
Upt ake (% w w) at 80% RH Anhydrous Form A < 2
Metkgvhydr ous Form B < 0. 8Exanpl e 6 Eval uation of the

Thi&?q%?e% @gggﬁé{%ﬁ%ﬁ%ﬁ%& ‘ciﬁgveogo X .neg{eigﬁ.ﬁ%ge_g%?diﬁg MetdagghrSpation

in to give sone
FWye: I i depggdordahiydpiprdied yillesimf} -2-
ol TRS ARSI O 1GS) B Lelerodbapaiiapiprasdsile d
hy%dxﬁ:%ﬂlbmgmeptiyhl)dlxyE}ﬁg}s:d';cddyphamll}}apegamﬁch:d%mgoeltte salt, fom B (referre
roxy- 2- net hyl pro -4- hydrox n ac
to i zombEdE R 1 PG TN b S L Ot FTe e (e
hi.s exanpl.s: " S lation,
e BT A2 TR e PRk o ey on
Whi%%g{estean@enﬁw p.cort(r) Turbuhaler(r) formulation, io
ich was tested identically. FormB salt was
m cronised in order to obtain a particle size of |ess

than 5 mM Pulm cort(r) Turbuhal er(r cort®

Foreyip 6110 RETPRAE B0 P e ARG Rize i (5 oM. Puimico
LSO ol L O GORGHh P @i dBr €T InibsaaIcBl des Qtietle

Turb@la&y%rr ppﬁ@%ggéstgﬂé{%ﬁ%ed% ntcl) smal | is pellets. The
ForMhGEON b ERStOT afcrddiged Mardes didea) dwdea thap & spberopised ntasmall

spiral jet mll. Wthin the inner annular s%aﬁe of11 tVUth h
peljeat The trlicrohieateon of the B Bsals was ppEtp 193, SPEREL Ll Within the
inngrae{ntnlulgllr SI)Sac\éMolf ltherj)gtsrﬁill there is a spiral classification. Fine particles will pass
through this classification zone and out through a cyclone at the bottom of the mill. The

fraction captured in the exhaust filter of the mill was discarded.

For deaggregation of the powders (both for Pulmicort® Turbuhaler® formulation and the
Form B salt), the powders were scrape filled into a simple inhaler device comprising an L-

shaped cylindrical channel, comprising a vertical component and a horizontal component.

A Turbuhaler® mouthpiece was fastened to the end of the horizontal component to promote
deaggregation of the powder, and the powder to be tested was placed via the vertical
channel into the bend of the channel (i.e. the comer of the L-shapped channel). An airflow
pulse (see below) then activated the airflow through the vertical component of the channel,
entraining the powder located in the bend, and the air-particle mixture is thereafter moved
through the horizontal component of the cylinder and finally passed through the

Turbuhaler® mouthpiece.
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through this classification zone and out through a
cyclone at the bottomof the mll. The fraction
woapinimsmdei n t he exhaust filter of the m |l waBCT/SE2006/000920
di scarded. 20 For deaggregation of the powders (both
for Pulmcort(r) Turbuhale&%r) formul ati on and the
FormB salt), the powders re scrape filled into a
si npl e i nhal er device conprising an Lshaped
cylindrical channel, conprising a vertical conmponent
and a horizontal conponent. A Turbuhal er(r) nouthpiece
was fastened to the end of the horizontal conponent to
AftePleaPk the? BurdeiegeP egatihbeceofetahmspoweicransagdtinie Tedwder
to be tested was placed via the vertical chapnel into
AeradyearbisrRiriodle Birer @ vty mpactor FletcCH0RERt-Wt WheH the acrosol

- shapped .channel An.airfl ow _
cloug P GRREEL RGP T BUEC RE B nREe BECRHL THEPPS st
I T AVéTelosdsQe apteshal Rirfldnes,
up“%é%ggigﬁgegﬂg”g?%P%Q?ﬁggﬁgwﬁ$§?ﬁre issﬁhergafﬁgr an;d
folldwedaydduhthes Mol deraiyhahicodapidicetitn 2. 9.8 e 20yihethe paticles on a
finally passed through the 30 Turbuhal er rég et
partigtsryhpsiréele bagis- SrieflyaRatyvgen the URkr P%Cf 2“%)3 tfmpokgdnlet, a

th | t . i Cuore
thre?jgrr%.y i%g{mgﬁ%}czv \§e( ?ﬂ@}%?lﬁ??f éﬁ%%ﬁﬁ%aﬁ%g gv?(% P@ﬁ%@%%ﬁﬂ%g%%mm, a tube to
a vaSflm SR eh 8 - REHE8& sofdneivales (RipgoyBex) way pdsitioned

aerodynam c properties and fine particle fraction. The
betwiies tisetalye amishapreasegardtor in & ghing fashipnad shert airflw pulse is then
wi t hdrawal of dose t. optional airfl ows ol owed
ensBiaR ErrAHEILG By A O H LB RRHE b P I TEES b8, After
he RaTHd | RRY o o c1BA iSthe pre-
the %}rﬁ?oeflg%/%lr g%’?%éféénﬁeﬁglaggsﬁtv E ?%lg% Hégﬁg q%{aﬁe 3306 0I ?rpact er o P
sepdriofls.driwh Hi6 BreWeBS piaehBsiccmpateledonserdiinamic assessment.

pre-separator was positioned. In addition, a tube to a
vacuum source via a tiner-controlled sol enoid val ve

Tri B i.t] b t |
Eac AeseoUpa ARG WUl o7 IO DS e G 3Py A i
._pul s t ; i S
L L e
APS bsteird wak séthe 2aiséconds. SEhe delnet paremptsd ftoru dho/APS wiereiness

so that the aerosol cloud in the preseparator i Slpr a
mediat gerodymanisdizingter (MADE geﬁ@s@xc&taqd@fﬁ%ea fatiga _K@EP afw%
e s DD 2 O B o AR i i
density =1) called fine particle dose (FPD).

The two first doses (for each formulation) were released and measured gravimetrically.
The mean value of these gravimetric doses, denoted “metered doses” or loaded dose, were
used for normalisation of the (FPD), which gives a measure of the fine particle fraction
(FPF). The FPF can therefore be used for direct comparison between the two powder
formulations (for the instrument set up used). The Limit for fine particles was set to an
aerodynamic particle size of 7 pm. Seven and five doses were then analysed with the APS

for Pulmicort® Turbuhaler® formulation and for Form B salt, respectively.
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airflowat 60 | pm followed by sanpling into the APS
instrunent. The sanpling tinme in the APS software was
weebo7tesad® seconds. The result paraneters fronPCISEZB&000920
wer e mass nedi an aerodynam c di aneter (MVAD),
geonetric standard devi ation (GSD)5and a neasure of
the dose anmount (particle dunt i ng data converted to
mass data using particle density -1) called fine
particle dose (FPD). The two first doses (for each
formul ati on) were rel eased and neasured

Resué’l’avi nmetrically. The nean val ue of these gravinetric

doses, denoted "netered_ doses" ar | oad dose, re
The tpswids are shovsn Hal 30dazi Hie e papicle %Pﬁ)‘%‘%/eﬁ S‘%P %iv{%&é\gg metered
measyr.e of .t ! LG | H ferfabion.
dosecgﬁmﬁﬁ% FEP &} ‘Elg ﬁéh{&@%ig%%ab%é ?\?’é (E:It?e %%dg@n%gétiggg%eag ctween
the two powder formulations (for the instrunent set up
used). The Iimt for fine particles was set to _an

The asubdye phitedpaFiG 3 MbiAde a_odl GEDhrend ST ER %@F@Fﬁ.i NMAD and
S P SRS AL LB S, Lo BTGP e

respectiv | o PRWRr} fndipkldead.
betwerR a“felctﬂ'é) ‘g%‘%{‘%l?@ e r%:ga gg‘?gg%e%lé gx!v éé’%ﬁgﬁ%ﬁded Qi/ netered
or 1e496EreoWhlic8 Bs bahivdledt. i s the arithnmetic nean of two

nmeasurenents for each fornulation. The results are

plotted in FIG 3 (MVAD and GSD) and in FIG 4 (FPF).

MMAD and GSD results shaow v mal habi | -
For (h6rHOI, & EsRPRAGAREY NELPOaPes Tof PR s PRk Yo atributed o
the 6L tﬂ@tetﬁe Pgﬁdér"i@nf)tod'ﬂm | 8PS dnBIANRY PGpERRS SldwWever, it was

paranetefrs 1s very snmall and can nore or |ess be e
surphieBalydesedthats IFPa|ie pénerdtlyhiphee féiFarmeB Isalt gen for Pulmicort

vana{%lllt was obtained for FormB salt, t\'“-cth ey, beB
Turlathater b fravilations wWhich alse i reflected & s waapalizsd or the Form

optimsed regarding filling properties. However, it
saltyas sur prisingly noted that the FPF is generally

hi gher for Form B salt than for Pulmcort(r)

Tur buhal er(r) fornmulation, which also is reflected in

the normalized FPF for the Form B salt. 2006/ 000920 24



Table 2. Result data. Doses 1-7 are Pulmcort(r)
Turbuhaler(r) data. Dose 8-12 are Form B salt data The
woaanmalisesed Form B salt FPF val uea i s cal cul at edT/ag2006/000920
mean FPF Form B salt /nmean FPF Pul m cort(r)
Tur buhal er(r) fornmul ation. netered FPF (FPD/ Dose
FPD) ny MVMAD/ m GSD dose/ ng #et ered dose) 1 108 2.21
1.60 1.45 75 2 134 2.15 1.60 1.45 92 3 116 2.17 1.61
1.45 80 4 123 2.13 1.60 1.45 85 5 139 2.11 1.62 1.45
96 6 138 2.15 1.63 1.45 95 7 163 2.13 1.62 1.45 113 8
167 2.28 1.54 1.22 137 9 133 2.12 1.60 1.22 109 10 279
Tabge 0 1.61 1.22 229 11 157 2.10 1.60 1.22 129 12 175
.11 1.59 1.22 144 Mean Pulmcort(r) Turbuhal er(r)

Res&ﬁr . ds 153 PulRichr&IM@bulfakn” datanDbse 8+12 @re FopmiB salt
dat3 ol ic{géﬂﬁdsa P Balié! fs cARA1Aed B deun FPF Form B salt |
;@n EE0) SUFRERabRLE frnk@afbhat i on 18.1 0.03 0.01

metered FPF (FPD/

uln

/meqy

Dose FPD/ug  MMAD/um GSD dose/mg  metered dose)
1 108 2.21 1.60 1.45 75
2 134 2.15 1.60 1.45 92
3 116 2.17 1.61 1.45 80
4 123 2.13 1.60 1.45 85
5 139 2.11 1.62 1.45 96
6 © 138 2.15 1.63 1.45 95
7 163 2.13 1.62 1.45 113
8 167 2.28 1.54 1.22 137
9 133 2.12 1.60 1.22 109
10 279 2.20 1.61 1.22 229
11 157 2.10 1.60 1.22 129
12 175 2.11 1.59 1.22 144
Mean Pulmicort®
Turbuhaler® formulation 132 2.15 1.61 91
Mean Form B salt 182 2.16 1.59 149
Normalized Form B salt 164 %=
Stdev Pulmicort®
Turbuhaler® formulation 18.1 0.03 0.01 12.5
Stdev Form B salt 56.2 0.08 0.03 46.1
C195 Pulmicort®
Turbuhaler® formulation 13.4 0.03 0.01 9.3
CI95 Form B salt 49.3 0.07 0.02 40.4

From the results presented above it can be concluded that the Form B salt formulation
displayed a very similar particle size midpoint (MMAD) and particle size distribution
(GSD) as the established product formulation (Pulmicort® Turbuhaler® formulation). The
fraction of the powder that dispenses into fine particles (fine particle fraction), which is
crucial for successful drug delivery to the respiratory tract, was in a similar range for the
two different powders, although better for the Form B salt. It is therefore concluded, from
the data obtained in this study, that the salt B-formulation displays advantageous de-

aggregation properties.
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Stdev FormB salt 56.2 0.08 0.03 46.1 Cl 95
Pul mcort(r) Turbuhaler (r)fornulation 13.4 0.03 0.01
w0 28070186 Form B salt 49.3 0.07 0.02 40.4 Fr omPCISE2006/000920
results presented above it can be concluded that the
Form B salt formul ati on di ayed a very simlar
particle size mdpoint ( and particle size
di stribution (GSD) as the established product
formulation (Pul mcort (r) Turbuhaler (r)

faor th.0R) fraction of the powder that
Mm&%e particles (fine particle
Menhb@ales ON) , which is crucial for successful drug

delivery to the respiratory tract, was in a _sim|
HEK288gells, drom BEAGK stibhf esessing goptartinani NERaR Gﬁﬂde(ﬂFé? -CCR1)

for the Form s. t he

sal.t [ can
werq AP OB CEl Rt PR Biniigg CRE G FREIE werd BBied a
_100B- JepagseaaiobOiecific
70 §r fggéer |C§}§€r n%f%%g%f%%%ﬁ?ﬁ%&%ﬁ%ammr anes HEK293
bmd%Rclbfssi'Epp[rﬁSﬂmmst ably expressing reconbi nant human
K-CCRI) were used to prepare cell nenbranes
contai ning CCRI. The nmenbranes were stored at -700C.
‘;&e concentration of nmenbranes of each batch was
Bindige 38880 t 0 10% specific binding of 33 pM [125I]

RS Wil ihssf bidEtpBCRY Wes! (Merck,
10021&“ lﬂ}g@ .@Iggié‘gglbﬁﬁ?f elr pH 7. 2%{137 nv Naél Mer ck, (Mere

Cat Sat1.0610), (36741@15/) GlioTe (RityEh, G GSHE2.7 aad K (GaooCat No

2.7 MM K ma, _CatNo P-9
P-9380) Aok Noal Onl BEOGBG65 L2t DOrIEHERESD (gt yieme, Cat
3494,
No @?%ﬁﬁi Vet iR T AR SRS AR o
unltgﬁtBMra%%p ARIMAVRT A NRIBIEED 5 VebPdtdedM) dachfwdllne tREOGWELL filter
[ter pl a e (0.45 nm opaque M| lipore cat no MHVB

platdiBEDpm dp2qud MolliponpoonYMHVBaSER$). 12 pL of compound in assay
buffer, containing 10% DMSO, was added to give final compound concentrations of

1x1055-1x10°° 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 pl assay buffer with 10% DMSO was added to certain wells (without compound) to
detect maximal binding (B0).

12 pL [**°1] MIP-1a, diluted in assay buffer to a final concentration in the wells of 33 pM,
was added to all wells. The plates with 1id 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 buiffer.
After the wash, all wells received an addition of 50 pL of scintillation fluid (OptiPhase
“Supermix”, Wallac Oy, Turko, Finland). Bound [1251] MIP-1o was measured using a
Wallac Trilux 1450 MicroBeta counter. Window settings: Low 5-High 1020, 1-minute

counting/well.
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buffer, containing 10% DMSO, was added to give fina
conpound concentrations of IxI0O 5 -1xI0 9-5M 12 n
woabai/ohsasan reconbi nant M P-1a (270-LD- 050, R&BCT/SE2006/000920
Systens, Oxford, UK), 10 nMfinal concentration in
assay buffer suppl enented 2%%2 10% DVSO, was i ncl uded
in certain wells (w thout ound) as non-specific
bi ndi ng control (NSB). 12 ml assay buffer with 10%
DMSO was added to certain wells (w thout compound) to
Cal Q@S] of Port R dispieniiit aBONCsp 12 nL [1251] MP- | a,
diluted 1n assay buffer to a ?lnal concentration in
The félRowing bguatibn 33s pbdd toaalcathttepbrtant displanehést.  The pl ates
with [id were then incubated for 1.5 hrs at_room
Percertribenianenieat = Af ((epmitost oisam JHBY HEPRBY-Coib NSBahyhsreq
by vacuumfiltration (Miulti Screen Resist Vacuum s
cpmMesifavicthgs ysmeanyiulidate wellseyitlanimimaive dndneepovntdrand G511 MIP-
m assay buffer. After the wash, all wells received an
lo.cggddi tion of 50 mL of scintillation fluid (OptiPhase
"Superm x", Wallac Oy, Turko, Finland). Bou 9 [ 1251 ]
NSBV: Bverhge oyas imta suetle ovithsinembranygdd dad 1Pl ol and [!%475 OIP-1o (non-
M croBeta counter. Wndow settings: Low 5-H gh 1020,
speciiGpinding) ER¥int i ng/ wel | . Cal cul ation of percent
di spl acement and | C50 The fol |l owi ng equati gn was used
B0 % averagecypmainev@lsreinmenibsasiea sedressey bigreadd 1] MIP-1o (maximum
. displacenent = 1- ((cpmtest -cpm NSB) / (cpm BO cpm
‘ﬂnimé%) where: cpmtest = average cpmin duplicate wells
wi th nmenbranes and conpound and [1251] M Pl a cpm NSB
The avadprpgacensiatiph of ppnpgmdprogduckn displaseraeng (NyspL was dgrived

o b2 o BRG0P 20he s s

funcdief [1251] M P-1a (mexi mum binding). The nol ar
concentration of conpound produci ng 50% di spl acenment
(1C50) was derived using the Excel -based program XLfit
(version 2.0.9) to fit data to a 4-raraneter |ogistics
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function. CLAIMS 1. A conpound bei ng
i V-{2-[((25}-3-{[1-(4-chl orobenzyl ) pi peridin-4-yl]amn

WO R6/015666 PCT/SE2006/000920
hydr oxy- 2- met hyl pr opyl ) oxy] - 4- hydr oxyphenyl } acet am de
benzoate or a solvate there 2. A conmpound according

toclaiml which is anhydroug. 3. A conpound according
to claim2 which exhibits at |east the foll ow ng
characteristic X-ray powder diffraction peaks
(expressed in degrees 20Q cprAms6.1, 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, 15.7,
18.1 and 19..3, .or 6.1, 10.7, 12.2 .14.1, 15.1 and
1 13.095111381111% %ﬁm%—.’vl{,%é@ﬁ-éﬁ-.(é-,chmo@pznlhzme;rld;s—.ttwl]amanq}—2-

o gt Ottt St B o

conpound according to . claim3 having a X-ray powder
diffraction pattern substantially the sanme as that

2. shoemppwndiqgardnglto dhaimA whithoumthydomsr di ng to claim 2
whi ch exhibits at least the follow ng characteristic
X-ray powder diffraction peaks (expressed in degrees

: . ) 9 ) d. .
3. {Pgmpbidd fodding o Hfh 5 Bnidh e8hiphEhe Baf oot B BRfristic
X-18y Bowd&. BffratRodpeak? (kprek@edin dé%beés 24)5. 5, 17.6 and

17.8, or (5) 6.5, 13.0 and 20. or (6) 6.5, 9.3,
10.5, 12.0, 12.4, 13.0, 13.6, 15.5, 17.6, 17.8 and

nOr (7 .5, 9.3, 10.5, 12.0, 12.4, 13.0, 13.6,
M %gl’éoﬁaln(%l)g "/O.r8, 19.2, 20.2, 22.8 and 26.0, or (8)
() 66.5,129 #hd U r 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

(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
(6) 6.1,10.7,12.2,14.1,15.1, 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.

4. A substantially pure compound according to claim 3 having an X-ray powder

diffraction pattern substantially the same as that shown in Figure 1.

5. A compound according to claim 2 which exhibits at least the following characteristic

X-ray powder diffraction peaks (expressed in degrees 26):

(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) 65,9.3,105,12.0,12.4, 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
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30.7. 6. A substantially pure conpound according to
claim5 having an X-ray powder diffraction pattern
weubwstamssal | y the sane as that shown i n Fi gur BCR/SEZ006/600920
phar maceuti cal conposition conprising a conpound
according to any one of clai 1to 6 in association
Wi th a pharnmaceutically accggfable adj uvant, dil uent
or carrier. 8. A conpound according to any one of
clainms 1 to 6 or a pharnmaceutical conposition
(7) %?ﬁ,@f.ﬂ'l@% §90Ci Rl M3/0 118 9B KT 13 Wigld1 25205y sRAVEED, or
i nhal@r. 9. A’ conpounid accordi ng to ‘any one of clains
(8) %.5,0.5 103, 129e12.4, 13@®riapy 155017 .6iSE7. &1f192, 202p2URM4.2, 26.0 and
according to any one of clainms 1 to 6 in the
Mnf acture of a nedicanent for the treatnent of human
di seases or conditions in which nodul ati on of
chenoki ne receptor 1 (CCR) activity is beneficial.
6. 1A subdEBiiofly FueQUBRPYREH ACORTIAE RL1dith ﬁﬁyvigg &n Ktra§pdlvaer 1
to 6 in the manufacture of a nmedi canent for use in
difftacdat paitpre bubstantalbp ttersamt iay thap shovonarBigaieQease. 12.
Use of a conpound according to any one of clains 1 to
6 in the manufacture of a medi canent for use in
tfeati . 0 ' N, ai .
7. o Rkl ARE S on SRR 5 ol RRY pOR e B SRR of laims
1 toS@inthsSHcERRE Svith i hEdime esRichiBL Sccaptableiag e bt dillicdt bharrier.
patient a therapeutically effective anount of a
conmpound according to any one of clains 1 to 6 or a

armaceut i cal,. conposi tiop .accoy di to claim.7. "
8. pk compound according tg%ny one OP clatiist t0 'S a Sharmaceutlcal composition

according to claim 7 in combination with a dry powder inhaler.
9. A compound according to any one of claims 1 to 6 for use in therapy.

10. Use of a compound according to any one of claims 1 to 6 in the manufacture of a
medicament for the treatment of human diseases or conditions in which modulation of

chemokine receptor 1 (CCR1) activity is beneficial.

11. Use of a compound according to any one of claims 1 to 6 in the manufacture of a

medicament for use in treating chronic obstructive pulmonary disease.

12. Use of a compound according to any one of claims 1 to 6 in the manufacture of a

medicament for use in treating asthma.

13. 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 6 or a pharmaceutical composition

according to claim 7.



