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A conbi nati on of conpounds, which can be used i n the
treatnment of respiratory di seases, especially chronic
we@bmuopast ve pul nonary di sease (COPD) and ast hpemr/SH1966/000970
present invention relates to conbi nations of
pharmaceutically active substances for use in the
treatnent of respiratory dilsorders, especially chronic
obstructive pul nonary di sease (COPD) and ast hna.
BACKOREND ooFo T |d5mp NVEBT Wil I henebs efdbi adn fkymct i on of
t hEFAt8A "s ofetrApisataryf dbgiabes Stesped 141 ey WiHrBn £NOr Nous
e PUTUF e eo P }Renany idiserren (COPD)NehdidiselmanOl | Ut ant s,
m crobes, allergens, and carci nogens. Host factors,
resultin interactions of lifestyle choices and

fro tic
The preseat FTE’eg%?Ppr&QfetSif% rompinatiqnsaf henmacewispdnadive substinses for

8 nfection tg, the lLu can give
e F RO Sen CIROR0 ULRGH QB MR DR R s
diseasy SCORDY anid 4s@tsy.r at ory di seases). A nunber of these

di seases are of great public health inportance.

Respiratory di seases include Acute Lung Injury, Acute
Respiratory Distress Syndrome (ARDS), occupati onal

i ncer, tuberculosis, fibrosis,
BAM@E&@W@&% a, enphysema, Chronic
Qbstructive Pul nonary D sease (COPD) and ast hma. Anong
the npst common respiratory di seases is asthma. Asthna

The ¢sgeryiah Binglion offh¢ lungtireguirese fradilesstmetuor witld bsandes exglosure to

' | linical mpt,oms_ari sing from
the ohAfuhdnt M ucthy BRI B ro B USRS on Eeeblan et st Bgtor.
resultthg fromahteyactiynylidesyHeBhaiteswnd@zhdil cops NAER idfltbnce the
cough, . It is a_chronic disabling disorder that appears
respqnge %’eth}sr?ép%%&fi- Famage pr iestion éethadenss egmgive yise fora wale range of
disea€&td i Y I : 5%0.0f ukts in the
ol et oy hadh Gl PSR, A RhntBP Y e il are
of greg @pblis/hastb ihportanes. despieattuy disersd imtludeoidutol i dBhjury, Acute

sQ.1 hat I life is ssible and at the
Respgé@ ﬁgﬁgss&,}@g{o&b& > P‘{ﬁupflfllcgigf ﬁlﬁé disgase, lung cancer,
tuberculosis, fibrosis, pneumoconiosis, pneumonia, emphysema, Chronic Obstructive

Pulmonary Disease (COPD) and asthma.

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

underlying inflammation.

COPD is a term which refers to a large group of ung diseases which can interfere with
normal breathing. Current clinical guidelines define COPD as a disease state characterized

by airflow limitation that is not fully reversible. The airflow limitation is usually both



10

15

20

25

30

underlying inflammation. COPD is a termwhich refers
to a large group of lung di seases which can interfere
waowdon/onasal breat hing. Current clinical gui deP@CTEB2006/000970

define COPD as a di sease state characterized by
airflowlimtation that is not fully reversible. The
airflow linitation is usud | y bot hprogressive and
associated with an abnormal inflamuatory response of
the lungs to noxious particles and gases. The nost
I portant contribu f]

progres RR e Ror L it th o it S TrBRe i B

noxio@dP€ele KA DR TROMDstiRBrtant\cahirditorpfousyeaiisattsparticles and
i ncl udi ng cough, shortness of breath, and excessive

gases,mat bedstaih itlnwesters e ldinds tebasho syelk dr@PRAbaEents kayma variety of

dysf | ' f .
T T I —
symptégéllg%ise ﬁgfg'nhcfjgﬁblngf? 4 of AMPBRBE cARMFhPRIMERY ShAEAIRY

are onchitis and enphysema. Chronic
neutrdphilfGhacrohaizss, and epithekidl@nils. bhe tnfol mosribp@tandéonditeons covered

bronchi whi ch causes_increased production of nucous

by CQRIQ arst dheonie heprnglitls andh@npjyse®Bht s' synpt ons are cough

and expectoration of sputum Chronic bronchitis can

l.ead to.. e nt . r i ¢ .
oo oD PSR, TIPS s
produdiibd bemtitousragd bthienchaapek. The paticnist yymifopk peermagh snd

hroni c_ | di i.ch aff '
cxpecEal @Ak G PIBSEREGHER 1 T8 O AL eTer o

respitat &d H f YL otdiesTehSbRashi Odifidug: brdd and

pu%é@%%g én %rggggﬁ%ﬁgsglgﬁlarged areas’ffap stapgﬁ%ir

disabdityl do not effectively exchange it with fresh air.
This results in difficult breathing and may result in
i nsufficient oxygen being delivered to the blood. The

EmplBfs669 1§ 11ébnis Wil didbasd winiah bfedistheialeok apdiysteendssof the
shortness of breath. Therapeutijc Fgents used .i.n .t he
§ O

smallestdaenelhThe funedsfss it elpsyoity and fhaetors bpsegeas of the lungs become
enlar%ésd.J gggsgretniaq‘?éit a%ag's"cgg 'rstag HME QLIS h R Rp SRS chat o &t WAL MEsh

corticosterol ucocorticolds) are potent
air. Taitresulisfin diffiailobrygathmgntd mayresuditin inveffrcienk axygenbeingdebyared

of : . :
to the blood. The predominant symptom in patients with emphysema is shortness of breath.

Therapeutic agents used in the treatment of respiratory diseases include
glucocorticosteroids. Glucocorticosteroids (also known as corticosteroids or
glucocorticoids) are potent anti-inflammatory agents. Whilst their exact mechanism of
action is not clear, the end result of glucocorticosteroid treatment is a decrease in the
number, activity and movement of inflammatory cells into the bronchial submucosa,
leading to decreased airway responsiveness. Glucoorticosteroids may also cause reduced

shedding of bronchial epithelial lining, vascular permeability, and mucus secretion.

Whilst gluocorticosteroid treatment can yield important benefits, the efficacy of these

agents is often far from satisfactory, particularly in COPD. Moreover, whilst the use of
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action is not clear, the end result of
gl ucocorticosteroid treatnent is a decrease in the
waoeoobee418act i vity and novenent of i nflammat or yPCBEBEX06/000970

into the bronchial subnucosa, |eading to decreased

ai rway responsiveness. d ucoorticosteroids may al so

cause reduced sheddi ng of Yr onchi al epithelial |ining,

vascul ar perneability, and rmucus secretion. Wil st

gl uocorticosteroid treatnment can yield inportant

. ' ¥ f ' f r
sterof %) bl ifipBid SR R (AR RIGETe I BRkEd Blow
dosesib iniSilnidd e UeRIrRhSd fldedsitpay uhdzsidatil®sitih effeqpetibt way be

effects, it is desirable to be able to use steroids in

assocfated widseegulapadminisiiatien.tResenstidios davealsmpighlighted thy pgyblem of
undesi rabl e .side effects that e _associ at.ed w.th
the aqaRUE O TR PP o LB el PR il lsSases
For eiﬂérﬂ}]glla,' SO kRN Wik SRS hi RGeS Btind td bOhssithled Mot
resi stance anongst patients suffering fromrespiratory

term thhsled sesicoffavidethenpy chut theghupetityefsimpiespansabtiveerssthokers and
have been found to he i qﬁen itive to short t

non-Sgksts GEDER6T Oihegsdued et iEh 4g5y inhsiad coRirogterid Kl arglinspn et al.
o SRR SRR SRS AleEgl

againg{iespitaftsp disedse@Buch R@ERD 205604, 218 BarBlBuljir fokleeepidsivatle
is a pressing nedical need for new therapi es against

diseaseempilifiangpyicnfideases such as COPD and asthma, in
particular for therapies with disease nodifying

i a 73 apnd W03/ Q5183 [ .
woR BTt WLl Yae ARGty T HRAD o Bragmaceutials
in paRRuiat G¢nBAuIARrIEXHKeRAbRINE rétkpteh RRPCINS NMETeQ cBémokine

(especially MP- | a chenokine receptor), salts

recertidrrselts thenedf pidephanoecsutiond forfationatand fheir poientiehesenn treating
. potential use in treating various diseases. The MP-la
Vm“@ﬁ W&k he receptor CCR (chenokine receptor 1) is
hi ghly expressed in tissues affected in different
aut oi nmune, inflammatory, proliferative,

The MPd pyshempkiae sacenier A& 1 (Framakinsgieesmton) ipkiehly sypressed in
. di .. . G i . i .

o] TR O P By i

and iagwinotgivalls needthtedbdiseiptsss. nrthmaphd gkohic obstructive pulmonary

disease. Moreover, inflammatory cells (e.g. neutrophils and monocytes/macrophages)

contribute to the pathogenesis of respiratory diseases such as COPD by secretion of
proteolytic enzymes, oxidants and pharmacologic mediators. These cells are dependent on

the function of CCR1 for recruitment and activation in lung tissues.

Surprisingly, it has now been found that an unexpectedly beneficial therapeutic effect may
be observed in the treatment of respiratory diseases if a CCR1 receptor antagonist is used
in combination with a glucocorticosteroid. For example, the combination according to the
invention is considered to be particularly effective in reducing inflammatory cell influx
into the lung. The beneficial effect may be observed when the two active substances are

administered simultaneously (either in a single pharmaceutical preparation or via or
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contribute to the pathogenesis of respiratory di seases
such as COPD by secretion of proteolytic enzynes,

woziodant182 and phar macol ogi ¢ nedi ators. These cBCT/SEAD&000970

dependent on the function of CCR for recruitnent and
activation in lung tissues. Surprisingly, it has now
been found that an unexpeé‘t edly beneficial therapeutic
ef fect nmay be observed in the treatnment of respiratory
di seases if a CCR receptor antagonist is used.in
separatopisDaTAioNSh onpedyertialiy s separeiplyoad Bpaiale PhegRacektsa)l e,

‘e artaggnsconbi nati on according to the invention is
PIePAeHAE dered to be particularly effective in reducing
inflammatory cell influx into the lung. The benefici al

effect may be observed when the two active substances
Thus,%%@or@iﬂg‘tcpﬂﬁ g)?ersgﬁ i2ldRubh aR&e ¥Shrbviaed b PRArnlaBerdicl fodkt

phar maceuti cal preparation or via orsSeparate
compfisiggdf abmbinstion, or sequentially or separately via

separ ate pharmaceutical preparation Thys, according
(a) a figst pofvepparedipnt WHEbIHE RIPOUAG PESTIET F‘Wiuﬁﬁed a

phar maceuti cal product conprising, in conbination, (a)

a first active ingredient which is a conpound of

general formula wherein mis 0, 1 or 2; each R

i ndependently represents hal ogen or cyano; @ R

represents a hydrogen atomor nmethyl; 3 R rgpresents

the group Cl-C4 alkyl; and R represents hydr or

hal ogen 3 aceytically acceptabl ejsalt
t he(@Sﬁ;
N 0
R
OH @

wherein
mis0,1or2;
each R1 independently represents halogen or cyano;
R2 represents a hydrogen atom or methyl;
R3 represents the group C;-Cy alkyl;
and
R4 represents hydrogen or halogen;
or a pharmaceutically acceptable salt thereof; and

(b) a second active ingredient which is a glucocorticosteroid.

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

administration of the preparations to a patient in need thereof.
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(b) a second active ingredient which is a
gl ucocorticosteroid. The pharmaceutical product of the
w@e@sontist nventi on may, for exanple, be a PCT/SE2006/000970

phar maceuti cal conposition conprising the first and

second active ingredients in adm xture. Alternatively,

t he pharnaceuti cal produc§ may, for exanple, be a kit

conprising a preparation of the first active

i ngredi ent and a preparation of the second active

i ngredient and, optionally, instructions for the

si mul t aneous, sequential or separate adm nistration of
Tn thelcdfteRf GBS Blebdd Spdcificatipg ahalidyl substitent grbwy ecdn. dlkyl nfvdety in

context of the present specification, an alKkyl
asubﬁmmgﬁgﬂmemwwdﬁdmpmbﬁbﬁﬁwgﬁkyl moi ety in a substituent

group may be |inear or branched. The integer mis

preferably 1 or 2. Each R i ndependently represents
The i8R ISR gbgﬁhppgpglne fluorine, bromne or iodine)

or- cyan In one enbodi nent of the invention, mis 1

and R represents a halogen at om part|cularly a

chl.ori ne aton1 In a further enbadi nent. is. 1 and.R
Each Ro gRAspeHIca 4 RaF GBS H* HEGhic(t CHOCHIIBI e Pryicg E rotind) or
Cymuﬁ position of the benzene ring relative to the carbon

atomto which the CH2 linking group is attached. 2 2 R

represents a hydrogen atom or methyl. In one

enbodi nent of the present invantion, presents .
In ongremhgdimert ofhe Byenitosn, iHe 1gne r@ammltSaa gep gtagn, particularly
ethyl, n-propyl, isopropyl, n-butyl, isobutyl,
yl). Typically, Ris methyl or ethyl,
particularly nmethyl. 4 R represents hydrogen or

hal ogen (e.g. fluorine, chlorine, brom ne or iodine).
In a fimhaembodiment, m is 1 and R represents a halogen atom (e.g. chlorine) in the

a chlqr e ha¥%t

4-position of the benzene ring relative to the carbon atom to which the CHy linking group
is attached.

) . . 2
R2 represents a hydrogen atom or methyl. In one embodiment of the present invention, R

represents methyl.

R3 represents the group C1-Cy alkyl (e.g. methyl, ethyl, n-propyl, isopropyl, n-butyl,
isobutyl, tert-butyl). Typically, R3 is methyl or ethyl, particularly methyl.

R4 represents hydrogen or halogen (e.g. fluorine, chlorine, bromine or iodine). In an

. . 4 .
embodiment of the present invention, R " represents hydrogen or chlorine.

The compound of formula (I) are capable of existing in stereoisomeric forms. It will be
understood that the invention encompasses the use of all geometric and optical isomers of
the compounds of formula (I) and mixtures thereof including racemates. The use of

tautomers and mixtures thereof also form an aspect of the present invention. Preferred
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4 enbodi nent of the present invention, R represents
hydr ogen or chlorine. The conpound of fornmula (1) are

we apabtasnf existing in stereoisoneric forns. PCT/BEI0D6/000970
be understood that the invention enconpasses the use
of all geonetric and optical isoners of the conpounds
of formula (1) and m xt ur & thereof includi ng
racemates. The use of tautonmers and m xtures thereof
al so forman aspect of the present invention.

. Preferredoptical . r (Y [ I

optice s O F ot LSRR Fe Tofipb ity EPRLLAIRA Il

stereo¥érdt? vith RhghdBirRitlaiedagd) . The conpounds of formula (1)
according to the present invention may be synt hesi sed
usi ng the procedures set out in WO01/98273 and

e clCBSH S ) COMEBANS o Lo 56 L), AP0 i
the prhékgiﬁf‘egfsi:t dik %W%Z%’gz@@ AEW@EIEH8Bon salt such as a

rochlori obrom de, phosphate, sulfphate,
acetate, ascorbate, benzoate, fumarate, hem funarate,

furoate, succinate, naleate, tartrate, citrat.e,
The cosnpinds of farmuasdDananka yhash BLGF HTBHek abharmaceutically acceptable

or pt.al uenesul ph 2 C ' 3
slt 0B bHERORH R R i e AR LR P Mo ERERAERE,
phosphat, §fpBA@NER ) 25T Beigzoele, fudiafath chefdifuntirats dhidate,
thereof also enconpasses solvates of such conpounds
succigate) nxdtara tatratsf citatshoxsddte, xinagoade, nipjlehngswphonatetor @i | | be

appreci ated that the conpo s of .formul.a . n
tolueigalpEStafe Aeptar s USRS I P oeaG ettt o
. . n t i
v PRI Arg oL PLERAN i rsor o
encorigaskdstselvias iof udharompoilinds and polestendbdvich naltsf (efgohyrrates)( | )

and the exanpl es of the present invention covers both
hydroxyl and zwitterionic fornms and m xtures thereof

i | o} 4 . ful. | TRO R:%fﬁlla ist as
1w B Bt P Bl 1 WSemp K TR ATPAR AR R P o
zwitte@drecTiag, fhidénthe compounds are drawn and referred to in the hydroxyl form,
they may exist also in internal salt (zwitterionic) form. The representation of formula (I)
and the examples of the present invention covers both hydroxyl and zwitterionic forms and

mixtures thereof in all proportions.

In another embodiment of the present invention, the compound of formula (I) is selected
from

N-{2-[((2S)-3-{[ 1-(4-chlorobenzyl)piperidin-4-yl]amino} -2-hydroxy-2-methylpropyl)oxy]-
4-hydroxyphenyl}acetamide, V
N-{5-Chloro-2-[((2S)-3- {[1-(4-chlorobenzyl)piperidin-4-ylJamino}-2-hydroxy-2-
methylpropyl)oxy]-4-hydroxyphenyl}acetamide,

© N-{5-Chloro-2-[((25)-3-{[1-(4-chlorobenzyl)piperidin-4-ylJamino}-2-hydroxypropyl)oxy]-

4-hydroxyphenyl}acetamide,
N-{5-Chloro-2-[((2S)-3-{[1-(4-chlorobenzyl)piperidin-4-ylJamino}-2-hydroxypropyl)oxy]-
4-hydroxyphenyl} propaneamide, or
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N-{2-[((25)-3-{[!I-(4-chl orobenzyl) pi peridi n-4-yl]am no
}-2- hydr oxy- 2- net hyl propyl ) oxy] - 4- hydr oxyphenyl }
W@e®yarilse, PCT/SE2006/000970

-{5-Chloro-2-[((25)-3-{[!-(4-chl orobenzyl) pi peri di n-4-

yl ] am no} - 2- hydr oxy- 2- mnet hyl propyl ) oxy]

- 4- hydr oxyphenyl } acetanide, N-{5-Chloro-2-[((2 S) -3-

{[ 1- (4-chl orobenzyl ) pi peri di n-4-yl ] am no}

- 2- hydr oxypr opyl )oxy] 4- hydr oxyphenyl } acetam de, N

N-{5-] or? }o@@ﬁﬁ n@ll)gfpﬁngmﬁ ?/l] ammoé—Z—hydrony—

methy@-ob I 4 yt)ﬁ 1 pmi},aﬁaaﬂﬁ@(yphenyl } propaneani de,
oro-

ora phpmaa(cmttchlljo AGsigpia kﬁl S)ab |tlpﬁe¢qfd| n- 4- yI ] ami no}

- 2- hydr oxy-2- net hyl propyl ) oxy] - 4- hydr oxyphenyl }
propaneam de, or a pharmaceutically acceptable salt

Tn anbfl& &iffodirh&ht %? ﬁfegﬁéseﬁmﬂ‘«?g‘hﬁﬁ Nhe eﬂc)mﬁ(lﬂﬁldﬂff e&@itla (T f 2 isa sal&l_of N-

invention, the compound of fornmula (1) is a salt of
{2- [(%}9 Eg{gﬂ? Eﬁgl{ofb&niyg)pwtnﬁrm‘bﬂ]m}nbwmmwmeyhﬂlﬂmpyll)om -4-
- r oX nme 0 0X ro
hycryBkeR e, O SHETR Ry RHTdh FYEo PR BICHIGE,
sulfpﬁag E%{?tt elsﬁg'rl’fl)a’cep{)1 al, Say ai%%%a?atte ﬁﬁglﬁﬁ@é CarolE nﬁl%?l‘h@te

er ni furmra e urda succrnat e,

maleht8) rtﬁﬂ't@feecmﬁtet btlfte, OXabak QnetKérfé&ﬂﬁl&hﬁte or p—toluenesulphonate salt.
net hanesul phonat e orp-tol uenesul phonate salt. Salts

Saltsmthtpapﬁutarbwoad Ipyor@dﬁﬁﬂ (pgofpmuralég cystaljinity aud gfhebplaysio
St |
pronfity suehin i Doy A i S BORAEH PSP PAL MRy

BRI BT o Y DR ORI RS

chlor@béxﬂyk)lblpmddh Mpyl]mmmd} -0-hdyox}y rmethy Drdpyiosxly4-2- et hyI pr
é})f/ -4- hydrox phenyl }acet am de, including an
hydr epwh@ly acetRRRidg DI GPEEr TS & the sl sefesgerhip) Tmdne Brpnples.
enbodi nent of the invention, the conmpound of fornula
(I') or salt thereof has crystalline properties and is

Tn anfenbodfthent 6Pk iRHi6AMNES drhpdad ofform@RS{) 6PYit thereof has
crystalline, at least 70%crystalline or at |east 80%

crysteliine pmlpbntlne and:)sysg at lepstiS0% apstalbee, eblenst0¥dcrystalline, at least
c onv? a.l
70% crysta lme or at least 80% crystalline. Crystallinity can be estimated by conventional

X-ray diffractometry techniques.

In another embodiment of the invention, the compound of formula (I) or salt thereof is

from 50%, 60%, 70%, 80% or 90% to 95%, 96%, 97%, 98%, 99% or 100% crystalline.

It should be noted that where X-ray powder diffraction peaks are expressed herein (in
degrees 20), the margin of error is 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).
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X-ray diffractonetry techniques. |In another enbodi nent
of the invention, the conpound of fornmula (1) or salt
wao bereofisi s from 50% 60% 70% 80% or 90% t 0 PGESEDGEH00970
97% 98% 99% or 100%crystalline. It should be noted
that where X-ray powder diffraction peaks are
expressed herein (in degr@es 2Q, the margin of error
is consistent with the United States Pharnacopei a
general chapter on X-ray diffraction (USP941) - see
ni ted. State o
ot % by B EBAROG s TRRHANIT Ry eyt altof
N- —MIQE')IBH glcAlorah Py iper e M Wil Jalrtno MPhyddok §-2 enélh Doxy]-
2 mag[ggel al Congye%??on ZByO]Z 20&%8 2}689)?I n anﬁpﬁ@w Y
—hydm@phmyé}mcet@mldervdncln@émbltsm’ﬁ leatthe EdlepdnsehasrotisHent-ky
s .a hemfumarate salt of N-{2-[((25)-3
POWd@I{‘ilfiﬁa(cﬂo%H?ach &%Fﬁ?ﬁd)lﬁldﬁ%ﬁﬁ%&?? 4-yl ] ani no}
- 2- hydr oxy- 2- net hyl propyl ) oxy] -
4- hydr oxyphenyl }acet am de whi ch exhibits at |east the
(1) 6fRhbgwinag2shar acteristic X-ray powder diffraction
peaks (expressed in degrees 2Q : (1) 6.2, 10.7 and
2) 6@1978@611@?)016 2, 10.7 and 18.8, or (3) 6.2, 10.7 and

, 6.2, 10.7, 12.5, 18.0 and 18.8, or (5)
3) 6}&821871 E 5. 18.0, 18.8, 19.7 and 19.8. In anot her

4) 6e11’qgeh qr@gtlga(ﬁaﬁ(hpggrb\fenu on, the conpound of fornula
i$ afuroate salt of N—{2 [((25) 3

(5) 62 [11) 7, 42.6N180,08e8729.7apd g818i di n- 4-yl ] ami no}

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

4- hydr oxyphenyl }acet am de which exhibits at |east the
In an&t?xlsi&mzmn&ﬁ%? Bh Cthé(c&ﬁ oﬁg"@%nﬁ'laf (H ﬁ%tﬁlﬂﬁte salt of

peaks (expresse egr ees .
N- {2{@23’) 3 Q[l (Qéhl&oBenzszpfpeﬁmd-étLﬂ] ﬁnmo} Z@ﬂro&y&-mtmytp,ropyl)oxy]-
. 15.9, or
—hydroxyphenyl} acetamide which exhibits at least the following characteristic X-ray

powder diffraction peaks (expressed in degrees 20):

(1) 6.3,11.0and 12.7, or

(2) 6.3,10.7 and 12.7, or

(3) 6.3,11.0,12.7 and 15.9, or

4) 6.3,10.7,11.0,12.7,13.9, 14.2 and 15.9, or

(5) 6.3,10.7,11.0,12.7,15.9,17.7, 19.1, 19.7 and 25.5, or

(6) 6.3,10.7,11.0,12.7,13.9, 14.2,15.9,17.7,19.1, 19.7, 19.9, 21.6 and 25.5.

In another embodiment of the invention, the compound of formula (I) is a furoate salt of
N-{2-[((285)-3-{[1-(4-chlorobenzyl)piperidin-4-ylJamino}-2-hydroxy-2-methylpropyl)oxy]-
4-hydroxyphenyl}acetamide which exhibits at least the following characteristic X-ray
powder diffraction peaks (expressed in degrees 26):

(1) 6.7,11.0 and 13.4, or
(2) 6.7,104,11.0 and 13.4, or
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) powdeediBfraction peaksdedpressed inglegrees?OX 4) 6.1, 10. 7, 12. 2,

(4) 6.3, 10.7, 11.0, 12.7, 13.9, 14.2 and 15.9, or (5)

6.3, 10.7, 11.0, 12.7, 15.9, 17.7, 19.1, 19.7 and
wQ@2003/02482 (6) 6.3, 10.7, 11.0, 12.7, 13.9, 14.PCT/382006/000970

17.7, 19.1, 19.7, 19.9, 21.6 and 25.5. In another

enbodi ment of t he i nvention, the conmpound of fornula

(I') is a furoate salt of |9\/ {2-1((29)-3-{[

- (4-chl or obenzyl ) pi peri

di n-4-yl]am no} - 2- hydr oxy- 2- met hyl propyl ) oxy] -
3) 6 -Wgﬁép@ef%d} c/et §m de which exhibits at | east the

hatacteristic X-ray powder diffraction

4 61@6@6& (?%Bﬁ&é@gdorl n degrees 2Q : (1) 6.7, 11.0 and
13.4," or (2) 6.7, 10.4, 11.0 and 13.4, or(3) 6.7,
(5) 600184, 1ROA2.4334, 2hd, 156, 16.00md(14)6,6T 7. 10. 4, 13.4 and

o i Ployisg 118 st Bacre A s oth s o we

3.7, 15.6, 16.0, 16.1, 17.6, 18.0, 18.6, 18.9, 20.1,
0.9 and 23.4. |In another enbodi nent of the invention,
the conpound of forrmula (1) is a benzoate salt of

N-{ 2- 25 3 - (4-chl b I dj n- 4-
In angth {g_ LG ) i}@[méqnb\g@ﬁor ?cggé]ﬂzu}/ld)o% Ifoere}lﬁllla eI)n1s a b%n%oate saft of

N-{2 i%?%%?ﬁy@h%g roi)egn%?f)gi?}rgﬁﬁ talilmﬁ&( %—%&S&#?{Zé%g@lgﬁr(gﬂ%oxy]-

4-h cﬁ’@ﬂ?ﬁ { R558dwhidh dgUbReS 1é)a@ the f§llowif &hard&er?stlandray
Y . ,eoy?}(%%) 6.1, 12.2 and 14.1, or (3)g6 1,

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,

1) 6P1b:7 4 163,38- 1 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

(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.

In another embodiment of the invention, the compound of formula'(I) is a benzoate salt of
N-{2-[((2S5)-3-{[ 1-(4-chlorobenzyl)piperidin-4-yl]amino}-2-hydroxy-2-methylpropyl)oxy]-
4-hydroxyphenyl}acetamide which exhibits at least the following characteristic X-ray
powder diffraction peaks (expressed in degrees 20):

(1) 6.5,9.3 and 10.5, or

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

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

4 6.5,9.3,10.5,12.0,12.4,13.0, 13.6, 15.5, 17.6 and 17.8, or

(5) 6.5,13.0 and 20.2, or

(6) 6.5,9.3,10.5,12.0,12.4,13.0, 13.6, 15.5,17.6, 17.8 and 19.2, or
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(7) 6.1, 10.7, 12.2, 14.1, 15.1, 15.7, 18.1, 19.3,
21.2 and 24.6. I n another enbodi nent of the invention,
wo b@7oprmgpund of formula (1) is a benzoate sal PCDSEIN06/000970
{2-[((25)-3 - {[1-(4-chlorobenzyl)piperidin-4-yl]
am no }-2-hydroxy-2-net hyl propyl ) oxy] -
4-hydroxypheny|}acetan1del&hich exhibits at |east the
foll owi ng characteristic X-ray powder diffraction
pgaks (expressed in degrees 2QQ : (1) 6.5, 9.3 and
v 10, 5 <0 18,
M 630315424130 B PR 1 192, 3021 s dyaed o
®) 61539 9 1015’3 16.0, 1@4513 071366 asg, 1768.7.8190520.8, B,.8,18.1) 26:0cind
.2, (6) 6.5, 9 3, 10.5, 12.0, 12.4, 13.0, 13.86,
3a5_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,

Ina ﬁgrﬁlgp%&o?d.iéﬁe ? 1n%r% ntfom, the cémpéthddof férmia (134 the fi#batb or

urt enbodi rent of the invention,
benzobfe@ale GfWOMlehIOfOJ-Q(’(ﬁSI)I-Zﬂ {[H8- dhk)rbﬂimzf/loplpamhnéfyllmm@}ai-e

sal t
hydrowiZ\mcftbyle_mpUD@X@]:1—@1'@9}3!@@1{13[1}acetiiné?lﬁ-or obenzyl ) pi peri di
n 4 yl]amno} 2-

r d
The sodhid S RERERIVE PhgrhaI i ot ek U LBICE' O 1o
gluco%ﬁ%%okl”ﬂ@@él‘u@@bokﬁco@teﬂil&l 606 pidse $tventionl may e any synthetic

gl ucocorticosteroid of the present inve
or natawlmmrmg ehicaportiensipreifl Kxelcinat eﬁ'@ogorﬁ%s%tromﬁat may be

used alé?(%ﬁgr{c% I\Xﬁ&lsﬁlg Qs ifRtAR) BR1uAL b&héé@ﬁl@@ ruife@sat (9.%s

I n accordance wt e present
proplbﬂwefﬁter)‘,) rmonm:thmde (bgdsdanatdester)) lmclqnmhﬁsene( @.gas bk

oo RIS SR g B [ B800)
etlpreziﬁc)l?(l 2IAPHiOBL QAL L rePhBoldne é@ 'g%@@ﬁ@hﬁ‘i@) fluﬂts@ﬂd@ doidasone,
g. etabonate), etip nol

ﬂmncﬂqonidoa@&mmdq, bu’rlx(am:q (agl @@ol{mnaée esgg) @é%ﬂl%@) prednisone,

tipredans MexSid'98s £OLIdERI8RPO 2002/12265, WO 2002/12266 and WO

2002/88167 e.g. 6a,,9a~difluoro-17a-[(2-furanylcarbonyl)oxy]-11B-hydroxy-1 6a-methyl-
3-oxo-androsta-1,4-diene-17[3-carbothioic acid S-fluoromethyl ester, 6a.,90-difluoro-1183-
hydroxy-16a-methyl-3-oxo0-170-propionyloxy-androsta-1,4-diene-1 7B-carbothioic acid S-
(2-oxo-tetrahydro-furan-3S-yl) ester and 6a,9a-difluoro-11 B-hydroxy-16o-methyl-17a-
[(4—methy1—1,3—thiazole-S-carbonyl)oxy]-3-oxo-androsta—1,4-diene-17[3-carbothioic acid S-
fluoromethyl ester, steroid esters such as those described in DE 4129535, steroids e.g.

GSK870086, GSK685698, GSK 799943 and those according to WO 2002/00679, WO
2005/041980, and the like.

In the context of the present specification, unless otherwise indicated any reference to a
glucocorticosteroid includes all active salts, solvates or derivatives that may be formed
from said glucocorticosteroid. Examples of possible salts or derivatives of

glucocorticosteroids include; sodium salts, sulphobenzoates, phosphates, isonicotinates,
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fl unoxoni de, rofl eponide, butixocort (e.g. as
propi onate ester), prednisolone, prednisone,
wao p@reeiase, steroid esters accordi ng t oWD 2002PARIBHP6/000970

WO 2002/ 12266 and WD 2002/ 88167 e.g. 6a,9a-difluoro-17

a-[ (2-furanyl carbonyl )oxy] -1 | b-hydroxy-16a-nethyl -

3- 0x0- andr ost a- | , 4- di ene- 1% b- car bot hi oi ¢ aci d

S-fluoronethyl ester, 6a,9a-difluoro-I11 b-

hydr oxy- 16a- net hyl - 3- oxo- 17

a- propi onyl r -1 .4 di - Y eTal M 4T}
acetaify, BroHRonale), QN B R Ml G blvafn GE R Ghfc
pharnfRefRaml hdcepnble lekteR-(BYACLEY alfkgl &tar®t GYtlcodottieosteroids and

[ (4-nethyl -1, 3-thi azol e-5-car bonyl ) oxy] - 3- oxo- andr ost a
active daltslenidesivetive? therecfimhay dswobaindes Wrsfof thegwbiatsp) o gdivdfates.

steroid esters such as those described in DE 4129535,
steroids e.g. GSK870086, GSK685698, GSK799943 and

In ons% ﬁgﬁﬁi@g UrFedenVidveRitel t}ﬁ@ glﬁgocomogtgﬁﬁd QLR8I RNThe

I'n tthe context o he present specification,
chemi¢al £85 ot bedesbrside 1sndi ITafbatylidenebisédxy) lehicl-dihydroxy-pregna-1,4-
~glucocorticosteroid includes all ac,%i e salts, .
dienesi;2@,dione). Brdasenide apd errepiationis desssibed MRpekrlimi ai d

e S N e S R

Preseff hvhilable fORARATIHS B BEdesPtias R at#Bated under the tradename
i soni coti nat es, acet ates, propionates, dihydrogen

‘Entopbidsphat es, pal mtates, pival ates, fumarates and
phar maceutically acceptable esters (e.g. Cl-C6 al kyl
esters). G ucocorticosteroids and active salts or

The B8 bF ¥@hpotRds 10 glfa (I18Ye 8RR tb BerhbiBirhRIR Ruldy@ufprising
solvates, e.g. hydrates. In one enbodi nent of the
effecRivseRniked inwenibimnon héthglluwoenicosterosis.cmdiio parsicular in
budesoni de. The chemni cal name for. budesani de.i
combimatipn With hugdpsoaidee Borspanaple, 7 vivoanigehy@ramFs r‘%f}??é@ fhatya
di ene- 3, 20-di ope) . Bud i ' ' '
comgRF o aepu P et ST goPy Rt b fth B Apt A wnere
eitheé é(%%@nem?a%rfej&b)as ndi68Ani 8630y aBbet ZunkldflZhmation] iSombination

, 768. Presently available formulations of
give bigdifsantiretctioreofinflvamatbry nelbinflukTheraduatigrdn cell influx for the

SR AV T AT YT T N AT SRS
This synergistic effect observed when combining the ingredients could be used, for
example, to lower the therapeutic dose of steroid, or at the same dose, achieve enhanced
efficacy on inflammation in comparison to the use of the steroid alone. The synergistic
effect can be particularly advantageous where lower doses of steroid are desirable, for

example in individuals that have acquired resistance to such steroids.

The pharmaceutical product of the present invention may further optionally comprise, as a
third active ingredient, a bronchodilator. A bronchodilator is a drug that relaxes and dilates
the bronchial passageways and improves the passage of air into the lungs. Examples of a
bronchodilator which can be used in the present invention include a 82— agonist or an

anticholinergic compound.
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effects when used in conbination wth

gl ucocorticosteroids, and in particular in conbination
wowdn/obusesoni de. For exanple, in vivo ani mal PCT/SE2006/000970

experinments indicate that a conbination of a

gl ucocorticosteriod and a conpound of fornmula (1), at

dose | evel s where either tbnponent al one does not

significantly affect lung inflammation, in conbination

give significant reduction of inflammtory cel

i nflux. The reducti M| [ > .
pa-aeBiib 4 MR B PR sl R ot By Feeg ol
sympt@HLbE e¥GirRbry AdeaRt bl Ra:lin® tHengsreliat Binsoth Hissles, reducing

synergistic effect observed when conbining the
airwayi obgtredicemteiuciog luhghwperinftition end dxcapgsing, shedngsg aebregtheThe

therapeutic dose of steroid, or at.the, sane do
P2 2202 s RERIFAHERERIOR FFRYREy A8 P KR P RCE AP abie of

i IgS ¢ f i | of fN&ponists that
s SAEES ebyhE i 24 BB Eyshteot Pon
may b¥kigddein iy\Besc0Beentivh istladobantateol bibitabl, eqrbiterol, indacaterol,
exanpl e in individuals that have acquired, resistance
clenbuterok fierteterpk Fsm@terolyrxopreaplinge BsrelaPiritegl Prosterene

resent invention furthe ' N | as
eorofo e B SRR ST PR AL s ooty

identiﬁé@ibcﬂﬁ)ﬁ;)@ti&loﬂe,s 8-AyfHoig- st atydiedyax f3-(antkihbdyapleayl)ie

bronchi al passageways and i nproves the passage of air

methylethyl]-tinénd] ethgld-moErbydsbedoride, ER-GROREN Ol idensifiegihy Fhemagpl

b od in.th ' tion.includ - '
Absiogst Sgry e RaER ARG o B nd Beditind & ParRERStasse
(= crﬂ%i)z%f);"(%skP@799,dfoﬁﬂa§k;iﬁ&ee&€r&5ﬁ@&%ng. st@)([emyhRe2ysed to

al I'évrai e synptons of respiratory diseases by rel axing
(formYylagi)CPEydraky phema]-B-hytsal ety ; amthodtiengl ey viaayl)-

obstructi on, yeduan%%lunB hg erlnflatlﬁp an, o
benzegesstfonaiidg as Hiseloprsss WO 29P24b%83, prrzepesuliy g lerpyativpie-g-

3-- B EaR D BT R R R ST R Py eny FHASL ARG,
hexylEog%ﬁQ@%ﬁQQizE@@l’fonaﬁﬁ%' Bsclexkd BZWRQ007/881%5 7 diglt aniliye be

the present invention include banmbuterol, )
receptdir bgbrigis shch asalisoloset ol WO HP366L pdand WOeHIH{02H$3, and indole

srepeRdy i peaEa P EBEE el sl ot cr o
sul phonterol, terbutaline, tolubuterol, TA 2005
(chem cally

In one aspect, the B, -agonist of the invention is a long acting [32 -agonist, i.e. a B, -agonist

with activity that persists for more than 12 hours. Examples of long acting B2 -agonists

include formoterol, bambuterol and salmeterol.

In the context of the present specification, unless otherwise stated, any reference to a
bronchodilator (including B, —agonists, long acting 3, —agonists and anticholinergic
compounds) includes active salts, solvates or derivatives that may be formed from said
bronchodilator and any enantiomers and mixtures thereof, including racemates. Examples
of possible salts or derivatives are acid addition salts such as the salts of hydrochloric acid,
hydrobromic acid, sulphuric acid, phosphoric acid, methanesulphonic acid, acetic acid,

fumaric acid, succinic acid, lactic acid, citric acid, tartaric acid, 1-hydroxy-2-
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identified as 2(1H)- Qui nol one,
8- hydroxy-5-[1| - hydroxy-2-[[ 2-(4-net hoxy- phenyl ) - net hy
WO eqonpe4182 am no] et hyl ] - nonohydr ochl ori de, [ R- (RT/&E0P6/000970
also identified by Chem cal Abstract Service Registry
Nurmber 137888-1 1-0 and disclosed in U S. Patent No
4.579. 854 (= CHF-4226), G¥KI 59797, fornanilide
derivatives e.g. 3-(4-{[6-({(2R)-2-] 3-
(fornyl am no) - 4- hydr oxyphenyl ] - 2- hydr oxyet hyl } am no) he
xyl]oxy}-butyl)- benze ] ' [ _
naphlesS P S PR anO Ry L Lot RS e
Cs alkyT sterd)l Fné bloABlodimidy dihensding sdlés-diy desixatinds (Heyadijouyy ated be in
yl ) phényl ] et hyl } am no) -
the folnerfh alxatk g \al Bydemtz.enesul f onani de as di scl osed in WO
2002/ 88167, aryl aniline receptor agonists such as
di scl osed in WD 2003/ 042164 andWD 2005/ 025555, and
Exam]"')fgg ok & HRLchy ér%/ig %o@%&ﬁd@ﬁcl@d@@b@&?ﬂnﬁ (WD a2 BRMiAS2921.
n one aspect, e -agoni st of the rnvention i's a
tiotropi®d e AC4d HOnids); @F@GPitH (c.B. 8. brambiz), teltpoodise, AP-LR7 (Arakis),
activity that persists for npre than 12 hours.
and qErachstiesdatvativasgs disciongsl IBS 2451090984 ncl ude
fornoterol, banbuterol and salneterol. In the context
of the present specification, unless otherw se stated,

In an BA¥odiffeRf SNAE ptele itMefiié) B Brafdbdidteels dekintt@erol. The chemical
b2-agoni sts, Pong acting b2-agonists and

namedort foorhotetal év [2-hydroppirdb)1- bmés[[(éb@f(f}én@hﬂ%hen_yl)-l -
oyl OHOO PP Nt T PR IO PG PRY i RsStibed
for e;gsa’tgﬂ%gee 91{ wo 9§/I.O§ ?'47.? g‘xsrvﬁﬁmiegfﬂo@%ﬁ@%cﬁé, @f tRRseHRbErol is

s or derivatives are acid addition salts such as

intendddao $@llide A pHaydaceatitalyiaccepeibtt sakty theodwf diviope aggiedt of this

sul phuric acid, phosphoric acid, nethanesul phonic
embodineht, the branghedilagpr i iormeterol Aunaatesior exapRle é(gi‘l?,tefPlafBﬂaﬁate
. cid, citric acid, tartaric acid,
dihy E-Itﬁydroxy-Z-naphthaIenecarboxylic acid, maleic acid,

and pharmaceutically acceptable esters (e.g. Cl- C

al kyl esters). The bronchodilator (including salts and
As eflplidsisad hvem, it il bothdarsigodiihgidhb évientiathenchmpasses thg use of all

sol vate, e.qg. ra

a h te. aml.e f an
opticaEaTesTE PF RO R PRSI S HEr I P GRS Thusgor giemple
the te?rrnof‘c;q‘rggtz:rol encompasses N—[2-hydroxy~5-[(1R)-1fhydroxy—2-[[(1R)-2-(4-

methoxyphenyl)-1-methylethylJamino]ethyl]phenyl]j-formamide, N- [2-hydroxy-5-[(1S)-1-
hydroxy-2-[[(15)-2~(4-methoxyphenyl)-1-methylethyl]amino] ethyl]phenyl]-formamide or

a mixture of such enantiomers, including a racemate.

In a further embodiment of the present invention, the bronchodilator is indacaterol. As will
be clear from the above, the term indacaterol is intended to include all pharmaceutically

acceptable salts thereof, including for example, indacaterol maleate and indacaterol

hydrochloride.

The compound of formula (I) or a pharmaceutically acceptable salt thereof (first active

ingredient), glucocorticosteroid (second active ingredient) and optionally bronchodilator
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tiotropium (e.g. as bromde), oxitropium(e.g. as
brom de), tolterodine, AD 237 (Arakis), and
waeeoonoz418di ne derivatives as disclosed in US PCT/SE2006/000970
2003/ 0055080. In an enbodi ment of the present
I nvention, the bronchodilator is fornoterol. The
chenical name for fornoteldl is
-[ 2- hydroxy-5-[ (I)-1-hydroxy-2-[[(I)-2-(4-nmet hoxypheny
' )-1methyl ethyl] am no]ethyl]phenyl]-formam de. The
. . preparatj.on, of .fornpterol .i i .
i PR SSD Sl SRRy SR LR Snft ey
sequert@itfof HAREAY B tréad rdsplr@Beledlsdadesi B3 seential it is meant that the
phaf maceutical |y acceptable salts thereof, In one
active asgreditntofiretadingnisteted dinrrpy oy der frae inmediatdy afigrdhe piier. They
... formoterol fumarate, for. exanple formterol fumarate..
sill eyeidecicatres et ripratie SRR GRS SeRApalely 1 hep ARt S in
this mbiRk il Grd SRHERY %ﬂm%lﬂgtgﬂgiaﬁ&%aﬁ Do 8p&f, nddik cORfchially
I'SOMers o ornoterol and m xtures thereof including

less tHaAGREBEHES apalt) wsoré osnvexRAPY Bss thhe 30 erinutéoapait aad ghost
enconpasses

convehiehiy legeithex 10 Buifiytes apart - hydr oxy-2-[[ (1 ?) - 2- (4-

met hoxyphenyl ) -1 - met hyl et hyl ]

am no] et hyl ] phenyl ] - f or mam de,

ctivei i oPtte 1 iAY&HieX Yray be administered b 1 renteral
The a%‘%ﬂ%@?‘% (0 4F ne(p%%)giylphenlyl ) _a!y_ r?élt _h)I/IIuZte 1;1eyl.]}faor§1 noé]pgt hyl
(e.g. ihipinenyis] sitontmaedueingrmasawla ouingragticslaodanaisiatimalsEe

i ncluding a racegat e. Iog a_ further rrbogi nent, of tréeus or
convasHiaRl RYS(6thiG ARFAEEHOTHH S NP BRI LS PRtIEt apafe

- A, i ' NidBuk BE8GAS R

OﬂyS@%“&%%gﬁggﬁﬁ%§&¥ﬁ%@%ﬁg&gﬁ?agﬁgsne%?ﬁf%@alIy acggptabﬁgor

suspefdibiiss THRaceef ingiedntdhmngalioibe @sinisteesd topitaldate thel lung and/or

mal eate and indacaterol hydrochloride. The c?g%o nd of
airwa@rimihieeform pf sptutionshasprstons.iagrosply 2a¢ daprories lagufations.

thereof (first agctive jngredjent ' oid
rhesd SE S 0l BRG G SR e BhSREA desiar©
ingreliRR GG tha B4 {ddiidadraGkinmBle] Reth Qdfuemt), dafridy)®irensent

Invention ray be adm ni stered sinultaneously, o
lubricatydiniens] $tybibising egants beffsringngents amylsi§ping aganisy viscosity-

di seases. By sequential it _is neant fhat the, active
roguling AEAT B SIS RO RS D BATOUHERRYA RLFAPL AREi BS

underis%%i}/%o%le ¥k1ﬁf:(t1 & thb Qﬁ, Ak kst ap-de:ﬁﬁate method of administering the

active ingredients is dependent on a number of factors.

In one embodiment of the present invention the active ingredients are administered via

separate pharmaceutical preparations.

Therefore, in one aspect, the present invention provides a kit comprising a preparation of a
first active ingredient which is a compound of formula (I) or a pharmaceutically acceptable
salt thereof, and a preparation of a second active ingredient which is a glucocorticosteroid,
and optionally instructions for the simultaneous, sequential or separate administration of
the preparations to a patient in need thereof. The kit may further optionally comprise a

preparation of a third active ingredient, which is a bronchodilator.
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still have the desired effect if they are adm nistered
separately, but when adm nistered in this manner they
w@e@7gener al |y adm nisterted | ess than 4 hour SPER&E2006/000970
nore conveniently |less than two hours apart, nore
conveniently |l ess than 30 m nutes apart and nost
conveniently | ess than 10 I#i nutes apart. The active
i ngredi ents of the present invention nmay be
adm ni stered by oral or parenteral (e.g. intravenous,
subcut aneous, intranuscular or intraarticular)
adm ni stration using conventional system c dosage
Tn andtRérBnboditidht @ dcAbd Rlfodi@Naky BSadrintsteed yiawdalpte
aqueous or oily solutions or suspensions, enulsions
pharnsaveutitabearhmositioneTheatlore, dpnressst owensionyfuslesr provades aor
suspensi ons. . The act.ive .ingredients may.al.so be o
pharmf e SRR PR OGP R &GS o G L A e gl 4 i
. _ . | _
Rl G s T i S ke
ingrediasd wikieh Gnegladocomicestpdoid. The phirnmaditicabaoogpbidioh enay further
~ingredients which may be selected, for eﬁanpl , from
optloa@fjmpamr@,e 2 ghird goive ingrrdientrehich issy brenghodilatgs. ITE% Rfegent
. tabjlising agent ffering. 1§yl s
inverfo o0 PR 3Pl e PR PPy RR] Vefibsiton
whiclP E&BFH 68 hliXias thef B E HEseddill wilhlthe S6absd adkve Mdrbdibiet and
under stood by those skilled in the art, the nost
optioapyr wish tlettkirdredtive dngsédienini ni st eri ng the active
ingredients is dependent on a nunber of factors. In
one enbodi nent of the present invention the active

The %}ﬁ%&&hﬁ&&l ﬁoﬁ'{)@shﬁgﬁio@ hRLRERA Ml éntRRRMyHeSrepared by mixing the

armaceutical preparations. Thereforé, i'n one aspect,
first 4dtiee gesdatt ahdihestéomd aptivvindedicat with apbaqracsitingllp acceptable
_ preparation of a first active ingredient which is a.
adjuseapindduer oppartien ard. apienallyy thy terdactiye mpredient) Therefore, ina
furthgrga(csgggé %F " rpz%:extét rﬁl@ee L5 t[herg ﬁd r%ﬁ&’gdeaP@{o?és's Pd} tﬁé gll%aac‘rgg%ggf a

Ich s ucoc I coster

phar@Réufbalcbpbdiidi, $ahidHdeaprREs fbenSh BdthpmE@f Sormula (I) or

sequential or separate adm nistration of the
pharpresicaly awoeptabde salighereefhwithra glecedontisesterofd, amhe- kit may

further optionally conprise a . . .
pharmaceutc]ically a%ceptng?e a&juvangpcﬁluent or carrier, and, optionally, a bronchodilator.

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

the condition or disorder to be treated.

In one embodiment of the present invention, the first, second (and when present, the third)
active ingredients of the present invention are each administered by inhalation. In this

aspect, the active ingredients are inhaled simultaneously, sequentially or separately.

Throughout the specification, the amount of the active ingredients used relate to unit doses

unless explicitly defined differently.
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preparation of a third active ingredient, which is a
bronchodi | ator. | n anot her enbodi nent the active

w0 piyreeitent s may be adm ni stered via a singl e PCT/SE2006/000970
pharmaceuti cal conposition. Therefore, the present
i nvention further provides a pharnmaceutica
conmposi tion conprising, iAPadm xture, a first active
i ngredi ent which is conpound of fornula (1) or
pharmaceutically acceptable salt thereof, and a second
active ingredient which is a glucocorticosteroid. The
phar maceuti cal conposition may further optionally

When G@RRIit8Rd ¥id RhAlsiGhé ¥esel of gHicefitisedttive Wpradierit §catpound of
bronchodi | ator. The present invention also provides a

fonnukar(b)oc&saaolfaunactehmqﬂv@wp@folmltéheraofmwmlrwe@aﬂy b@}n the range of
vom LRG0 A O R 0 0 £ 08 o
to 2003#3{%'0%‘@I 1oy, ?éf)q t B¢ g%l 4 %tcﬁfr‘dﬁo ,5ng1ies g n%‘tS to-gb@ ug, 510200

rrraceutl conp ns Of e prese I nventi on

ng, 5 1EN0QE:, Brepapgal (o 500 uagl( toe 00D gt l(htotﬁOOﬂlg, i@ tee2f}0eirg, 10
and the second active ingredient

Wt
to 100kl e 80 1izc ] 10,5088 sapttais) 108 gudhint 50°d+8a R 2 pe, 20 to

i on [ t

100 uigrdthioind 3o SR RO 1000, 503 P g 2POE SRR 00
ug, 100n¥80bo ?g tdehaohe 9691/001@650@ uerocess for the

preparation of a p arnaceutlcal conposi tion, which

conprises mxing a conpound of formula (1) or

pharmaceutical ]y accept t th
The Syt geBEOPErdit QP@P&W ?@‘b fthd 8@1%‘3‘?‘1“‘*115 AR
; r r t QﬁhadICRl réteptor

thorecf Y A oAt Braly ?éﬁuaﬁa’?é‘é?%ﬁé% YRR TRL e
antagbii S AP el Ieﬁarﬂlﬂs Be Oﬁed&ma iphaedacewidahppoduétenkit wherein the other

adm ni stered 1 n accordance with the present invention
activesngiedieat(y) are pémmisigedpombalaionar ti cul ar acti ve

i ngredi ent enpl oyed, the node by which the active

ingredient is to be adm nistered, and the condition or

Wherfd@hReked Pia BthaldiiBatRdiosé bf 188 Gecdhil @dh\fﬁﬁgre@i%nﬁ he
present invention, the first, second (and whe

(glucpuosti@isteroitipy evitl Iganana)llydwtm Ve I]an@ efframnOd microgiam ,ﬁp@gg ,1{)00
T TS
to 508 LEUS IRIRAUS Mo 56 ﬁg%&tloﬁg,no% 166PRE, 2085 ¥00 pg, 10 to 200 pg,
10 to 100 pg, 10 to 50 pg, 20 to 1000 pg, 20 to 500 pg, 20 to 200 pg, 20 to 100 pg, 20 to
50 pg, 50 to 1000 pg, 50 to 500 pg, 50 to 200 pg, 50 to 100 pg, 100 to 1000 pg, or 100 to
500 pg.

In one embodiment, the amount of the first active agent used is in the range 1 pg to 200 pg,

and that of the second agent in the range 1 pg to 200 ug.

The molar ratio of the second active ingredient to the first active ingredient in a dose may
typically be in the range of 1:10 to 10:1. Preferably the ratio is in the range 1:1to 10:1,
and preferably still, in the range 5:1 to 20:1.
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Thr oughout the specification, the anmount of the active
ingredients used relate to unit doses unl ess
wexpriziisly defined differently. Wien adm ni st eP€HSEA086/000970
i nhal ati on the dose of the first active ingredient
(conpound of fornmula (1) or a pharmaceutically
acceptabl e salt thereof), Will generally be in the
range of fromO0.1 ng to 10000 ng, 0.1 to 5000 ng, 0.1
to 1000 ng, 0.1 to 500 ng, 0.1 to 200 ng, 0.1 to 200

When%%%sggt 11.he tglr% Qagggn%gdl%%tt(?mﬁglb ato?) gﬁ?'tcglig%ﬁ)&lﬂ%e 5 to

admindéler@8 by %Qlala@mﬁ @b a6, geﬁ&alﬂyoln]tﬁ@&ng@ of ftBmt (1 &DIZO(I@ 0]10.‘0 50
to 200 ng, 10 to 100 ny, 10 to 50 ng 20 to 5000 ng
ng, 0.200 40 ng DO tnd0 pe.M.1 to H0Ke, Pl 102 1o 530000 ye, Do Y0012 6d0 40

Tl £ G T 1 A Ty
or 10 1% L Iﬁggg?{ﬁgdﬁ’ﬁen% 0EthE Brelifd 1ﬁ'(93nt18_1h ehd ddstlof ﬂfetthﬁ‘&actlve

I ngredi ent onmpound of fornula (I) or a
ingredib@risiacaetangall lty 36qgept abl e salt thereof) may al so be

adm nistered orally. Oral adm nistration of the CCR

recept or antagonist may for exanple be used in a

har nace e
mhe RRGTRRCHbL G PR Pl Bt B MR egpac
generBIyTbOhGhidistded framl e @hésanddyh &Iﬂz@ﬁlen@f ofiderseeaday, and

active ingredient (glucocorticosteroid), wll

most genvenightly ohes 4 deyt he range of from 0.1 ni crogram (ng)
to 1000 ng, 0.1 to 500 ng, 0.1 to 200 ng, 0.1 to 100
nmg, 0.1 to 50 ng, 0.1 to 5 ng, 5 to 1000 nyg, 5 to 500

In onggmbédlhf%ntz % Oﬂi(g 6H§11’1R’9ﬂt§)9 éﬁ‘&vlde@ atyg_hgilr?%dég%cal %(fd@i%&?%rlslgg,
in coﬂmbmaﬁ(ﬁh ta(ﬁrﬂifﬂ&ﬁvd&@,greﬂﬁbnt ohishas atrgomﬁ@mﬂ@f 2eouig(l) ot t o

100 20 to 50 50 to 1000 py,. 50 to0..500
pham@egmilﬁgccwbﬂf‘osa%%bﬂﬁ@f; ang{ppeeEnd S5 FRET e%?ﬂtf@gg% i a5 00
sSSP P TR S8 0 caboaior

whertii @2 &EARRE iBgENEnt i oiiElated Foi€inAal 6T aclrﬁm;?éﬁ@tmig The
nolar ratio of the second active ingredient to the

first active ingredient in a dose may

The active ingredients are conveniently administered via inhalation (e.g. topically to the
lung and/or airways) in the form of solutions, suspensions, aerosols or dry powder
formulations. Administration may be by inhalation orally or intranasally. The active
ingredients are preferably adapted to be administered, either together or individually, from

a dry powder inhaler, pressurised metered dose inhaler, or a nebuliser.

The active ingredients may be used in admixture with one or more pharmaceutically
acceptable additives, diluents or carriers. Examples of suitable diluents or carriers include

lactose (e.g. the monohydrate), dextran, mannitrol or glucose.

Metered dose inhaler devices may be used to administer the active ingredients, dispersed in
a suitable propellant and with or without additional excipients such as ethanol, a

surfactants, a lubricant, an anti-oxidant or a stabilising agent. Suitable propellants include
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typically be in the range of 1:10 to 10:1. Preferably
the ratio is in the range 1:1 to 10:1, and preferably
W@ 2007402418 t he range 5:1 to 20: 1. Wien present, PETIEE2006/000970

third active ingredient (bronchodilator), my

conveni ently be adm nistered by inhalation at a dose
generally in the range of ¥rom 0.1 to 100 ny, 0.1 to

50 ng, 0.1 to 40 ng, 0.1 to 30 nyg, 0.1 to 20 ng, O.1

to 10 ng, 5 to 100 ng, 5 to 50 ng, 5 to 40 ng, 5 to 30

L
propef e G AR RMred of hiiesuRh PFetllahts e Bfeirod propbitantioare PaB4d diel P227,

third active ingredient is in the range 1 to 30 ny.
each dhehidloseg behsedredorfei ardn cembinatianowigh phadpipRiaatsHIELE Nt
the third) actjve i dients will generall e :
surfaGiiRRA BT SbEcE P LARIS) N PR SHRUNS i iy olutions
may effgbct?e é?ﬁplé%@d?%itﬁ of! @Ythﬂffi’t' RSt tpﬂ% MR k@RityYadpite@ed, Sl¥r as a
n one ‘enbodi ment, the present invention provides a
unit-doBacrmakidddse &rmpiadust conprising, in conbination, a
first active ingredient which is a conpound of fornula
(1) or a pharmaceutically acceptable salt thereof, and

a seco actiwve ingredien ' -1 S: : -
Doy e R eR S, Pl At Mool Sirrians,lone ot n
combifibe Wit phehhaddutiGal 120 upl®Il dadli@! in W Rite@icBscasthbr as a finely

active ingredient is fornulated for inhaled ‘
dividedipdwdes tor at droerder® enisierd. Toe dngpaviies ithgles pay be single dose or

convenjently.adn nistered via Jjnhalation (e

mumf‘g)ﬁ? &t gy P%hsteﬁ’g‘lw Qﬂ‘ﬁgﬁtn%/acﬂpwgle?%@?migﬁ aﬁ%%egf or m of
sol utions, suspensions, aerosols or dry powder
fornmul ati ons. Adm ni stration may be by inhal ation

Wheg @l detiveingietiensnasadapied tdbe adminisiaed, pithedbgsthe caimlividually,

~ preferably adapted to be_admi nistered, either tog?ther h
via agebylisen theximay Py in the Sarmmo ke oy bvdAduseHs gpeension or solution, wit

pressur.i sed tered d ' o] i : :
oro T SR T AR A e YR B Tl Bovice

or nore pharmaceutically acceptable additives,

diluents or carriers. Exanples of suitable diluents or
Metetat ddse irhalenalebaléset amt dryg@opvdeninhaleredeavings Aypdvedt lggown and a

dextran, nnitrol, .Qr gl ucose.
variety of such devrlr&es are avalla‘tﬂe. g

ot
-

In an embodiment of the present invention, the compound of formula (I) or
pharmaceutically salt thereof may be administered orally and the other active ingredient(s)

administered by inhalation.

The present invention further provides a pharmaceutical product, kit or pharmaceutical
composition according to the invention for simultaneous, sequential or separate use in

therapy.

The present invention further provides the use of a pharmaceutical product, kit or

pharmaceutical composition according to the invention in the manufacture of a
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Met ered dose inhal er devices may be used to admi nister

the active ingredients, dispersed in a suitable
w@empek4iant and with or w thout additional excPEi/eER086/000970

such as ethanol, a surfactants, a |ubricant, an

anti-oxidant or a stabilising agent. Suitable

propel | ants i ncl udehydr ocd®bon, chl orof | uor ocarbon and

hydr of | uor oal kane (e.g. heptafl uoroal kane)

propel l ants, or m xtures of any such propellants.

. Preferr [ . : :
medicgjrEafor B {RRBRTL 6P L} Sp Rl it BihrhaR b R o Binutive
pulm@fagpﬁgéa@@bﬁasmﬂu_or surfactant and/or other excipients.

Nebul i sed aqueous suspensions or, preferably,

solutions may al so be enployed, with or without a
The bR DB S A T e B whi

H BB R@mitieriRet | ve
Complhggggir%g{éﬁlgdﬁltgg}é 132?%#‘2&%1&%5 %g%gébi %tat ion with a
(a) aphearapatislly effdctiye)aibsepf afitst acbreringedientnwvhibteis|aatospouad ef

either as a finely divided powder or as an ordered
formylp @) oF e Pharmecepiigalyasgentable palt Bereghyaide singl e dose or

| ti-do . i k] e

©) Biirap 3y ERRATE adtb bt Stoffg AP REn b s ;o
ghwogﬁgﬁagﬁg&gdeQmpgmﬁgﬂinis;ered, ei ther together or

i ndi vidually, via a nebuliser they may be in the form
(c) a @herapautiballyi Stedtien) dossuef asthirp entivedngisdicsiovhich én brapgheddator;

Wi.t hout uitable pH or tonicity adjustnent, either

toapagag1%p$é%¢;r se or multidose device. Metered dose
i nhal er, nebuliser and dry powder inhal er devices are
wel | known and a variety of such devices are

Tn theastitd b the plasemnpaifietiongthe tevfn "theeapy! ekse miclidey proplylaxis”
t he compound of formula (1) or pharnacqa%icall sglt

of . (1) .
unlesg there e SResjiGadisationsite thercoBtayal by tfg theePsie A

meactr.ve, iL,ngredi ent 1 Dyl K k }Q% bd he
o PRGOS R AN 08 it o
partidil@ftelevakith tHRlreRRMniBESES BhoRNP Osifdredf pRYRAS epidgle of,
to the invention for sinultaneous, sequential or . _
or ars efharvasecansidetied tq b@attaimrcased risk of, the condition or disorder in question.
Persons at risk of developing a particular condition or disorder generally include those
having a family history of the condition or disorder, or those who have been identified by

genetic testing or screening to be particularly susceptible to developing the condition or

disorder.

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

illustrative examples, wherein

FIG 1 shows the results of a cell influx experiment in LPS-challenged rats using a

combination of the present invention.
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The present invention further provides the use of a
phar maceuti cal product, kit or pharnmaceutica
W@ wposilsi on according to the invention in thePCT/SE2006/000970
manuf act ure of anedi canment for the treatnent of a
respiratory disease, in particular chronic obstructive
pul nonary di sease or asthdfl. The present invention
still further provides a nethod of treating a
respiratory di sease which conprises sinultaneously,
sequentially or separately admnistering: (a) a
(kmevﬁﬂgﬁﬁ utically effective) dose of a first active
IH NMREpESH8re Wtofdedios atv GREANMINAN6Ta 400 6l Var{ah)Mertugy VX 300
phar maceutically acceptable salt thereof; and (b) a .
and ddts heerqatadtin ¢l foym of dadiatvialusy, givereingrrts perasibiinp (@) (Rdative to
i ngr edi ent ich.is a,dlucoccorticosteroid; and
tetramstvlgisas (Wg@?s 2 ipteppaf %ﬂ’é‘fﬁr cally effective) dose of a
third active ingredient which is a bronchodilator; to
a patient in need thereof. In the context of the
The cPiteS esiverpesi bff chidroform—4 (B 1.2T ppihi), lhestenwyds (& 865 ppm), or
i ncl udes "prophyl axi s" unless there are specific
DMSOri(Zra2 58 ey weterised aninkeand) stapdardt ey s "t her apeut i ¢
and "t herapeutically" should be construed accordingly.
Prophyl axis is expected to be particularly relevant to
Low feB8luti&iL b iRpbctRf and QLS RS ndio dbraieinstitl wére tecardet @viaauszilent
epi sode of, "or are otherw se considered to be at
MSDi1i00 &5k systsin aghippedwith dREIVEShiopisatiosdhegdersi n
guestion. Persons at risk of developing a particul ar
condition or disorder generally include those having a
' ' i ido | ah beivdaose
R e R N S i
screening to be particularly susceptible to devel oping

the condition or disorder. The present invention wll
The fabewing abbrevistipns aselsest ood by reference to the

‘iﬁéloovvl ng i Id%gaﬁlgtg‘fﬁ\)/ﬁggxanpl es, wherein FIG 1 shows

results riflux experiment in
BIE- chal | engedinfetydforahmbied
THF tetrahydrofuran;
TFA trifluoroacetic acid;

X-Ray Powder Diffraction Analyses

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); Jenkins & 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:



conmbi nation of the present invention.General nethods
1H NWR spectra were recorded on a Varian Unity | nova
wWa®7o24182 Vari an Mercury VX 300 and data are qROL/SER0DEI000970

the formof delta values, given in parts per mllion
(ppm relative to tetrarrethyIsHane (TM5) as an

i nternal standard. s The Zentral solvent peak of
chloroform d (d 7.27 ppm), acetone-J 6 (d 2.05 ppm,

or DMSd 6 (d 2.50 ppnm) were used as internal

w r.esol ut.i ,
B L et T
rad1at131&§l KCarl (P & @sdd foPed anblikes ARGE phEﬁl’y omics sadthined

nbers. AU soOl vents and commerci al reagents were

soller dlabadationyongstadsvarpeios slitcl Bt spaple Wetr, propased en 0 ng
e S i o S
5 contanAﬁi SIO sﬁ1?§8§ L Bak dati ff?l%?ii' a@‘éé@ﬁ B¥iff afnﬂ%%dnﬁ)@hromator.

powder raction PD) anal yses ma
The d@@adﬂ‘:@irs}‘lgﬂaﬂﬁ/as @aeaaarwitna pmp@ammuxmndmmmgtepm shiffraetrog
nmet hods (see for exar%l e G.acovazzo et ah, ed

pauensman@mmdéaewee@rzyﬁ (s sty o e»%f)%tfrwuﬁ;ﬁ?a&lé?%qeﬂvth a step

s o35 BT3B AABE ol 5 P b o

Tuaf 26 Ime B P &Qmooﬁle@dﬁﬁ‘a@t&in ﬁisal | ogr aphy,
Evauacfblhrené%n Pr%ss, London (1948); and Klug & Al exander
10 eds., X-ray D ffraction Procedures, John Wley & Sons,

re e P, 0 R e B g 0

above-mentioned measurements. A person skilled in the art can set up instrumental

parameters for a powder X-ray diffractometer so that diffraction data comparable to the
data presented can be collected.

15

Prepration of MIP-1a. chemokine receptor antagonists

Example 1(a)
20 N—{Z-[((2S)-3-{[1—(4-chlorobenzyl)piperidin—4-yl]amino}-Z-hydroxy—Z-
methylpropyl)oxy]-4-hydroxyphenyl}acetamide hemi-fumarate (2:1 salt)

0

HO, ,CH, HN™ "CH
ci NH \/"</o
\Q\/U
OH

s To a stirred solution of crude N-{2-[((25)-3-{[1-(4-chlorobenzyl)piperidin-4-ylJamino}-2-
hydroxy-2-methylpropyl)oxy]—4-hydroxyphenyl} acetamide (24.0 g, 36.5 mmol; obtained
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above (in anhydrous fornm was obtained as descri bed
bel ow. OA Bragg-Brentano parafocusi ng powder X-ray
walrdof7aasomet er usi ng nonochromati ¢ CuKa radi apCDSEA04G000970
kV and 40 mA) was used for the anal yses. The prinmary
optics contained soller sljits and an automatic

di vergence slit. Flat sam@lzes were prepared on zero
background plates that were rotated during the
nmeausur enments. The secondary optics contai ned soller

I PR Hi fihdroaddtit 86i8iaY d8@ribed in
by exé%aitl%ﬁg%%@g mng%ﬁpgﬁ%{%ggl.ng%ﬁ%%g@fhﬁr acted 1si ghal was
Exam@Rt 166t WO 087031 839)in opshidriob(240 mipracoluftioh lof findicersid(2. 13 g,

Diffraction patterns were coIIechdﬁggtween %£< d
18.3 migob e matharol4dS mb) wagashed Q¥Ers REIQA oo &1fieh Thwas gpperve

size. 0.01 { ' . .
st el B0 e B s e b g Fpah
been el AWHA 2R AROfuRRec Abidf sohgioh BAd Pédntadded thestivanalvs stopded

X pert PRO MPD g-q diffractoneter in reflection node
and thwarsadlion chiktore wirclefiloyornight at dnalvient terapasaiienf@At() in4 closed

S0 kb b A B TSR g
and g& E:ng ‘?ﬁ%% ApodalReCHM A SRL theliftichREI HPdPoRIASRREBM (1330,

ected. Prepration of MP-la chenokine receptor
73%)ant agoni sts Exanpl e | (a)

I V-{2-1((2S)-3-{[|-(4-chl orobenzyl ) pi peridin-4-yl]amn
0} - 2- hydr oxy- 2-

I PHDRLER ) AR PO Pt o 1 o
Hz, 28)ude1 (d 744 Bz, 2H), 6.50 ﬁs, 1H), 6.42 (d,J=2.5 Hz, 1H), 6.31 (dd, J=8.6,
S)-3-{[I-(4-chl orobenzyl) pi peri di n-4-y|h&gm no}-2-
2.5 Hay iy Ry79 s, werohgly prn}ﬂydl ?Bxyqtgmr H ta&f&@_ W}%&Ef é—mflaé Hz,
24.0 3 :
1), 288 P G pBRa R 230y TR 237 B vPod B 2B A0, 1 8T
183 D P L B ) DY et (2,15 o 183

nmol ) in nethanol (55 nl) was added over a period of

15 mnutes. It was observed that a precipitate began
APCI-)S: ov/rre B Hdbout two thirds of the fumaric acid
sol ution had

The stoichiometry, base to acid, of 2:1 was confirmed by NMR.

The hemi-fumarate salt exhibits at least the 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) 6.2,10.7and 12.5, or
(2) 6.2,10.7 and 18.8, or
(3) 6.2,10.7 and 18.0, or
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been added. Wen all the fumaric acid solution had
been added, the stirring was stopped and the reaction
worRoorre4aswas | eft overni ght at anbi ent tenper ap@r/8E2006/000970

(200 in a closed flask. The precipitate was isol ated

on a filter funnel, washed with nethanol (3 x 50 ni)

and dried in vacuo at 6008 over ni ght to give the

titled salt as an off-white solid (14.0 g, 73%. 1HNWMR

(399.99 MHz, dnso) d 8.91 (s, IH), 7.48 (d, J = 8.6

, J.= 85 Hz, 2H), 7.31 (d, J 8.4 Hz,

“) 6'5%9'*’?.)255(3???%’[‘@65'?’%? 42°(d, 1 = 2.5 Hz, IH), 6.31 (dd,
(5) 6.4, 70.8.16.5,289, H&8, 1019 and3l9(® (s, strongly coupl ed

AB-system 2H), 3.44 (s, 2H), 2.88 (d, J = 12.2 Hz,

IH, 2.82 -2.72 (m 3H), 2.64 - 2.55 (m IH), 2.02 (s,

Si—l) .00 - 1.92 (m 2H), 1.91 - 1.83 (m 2H), 1.47 -
—E&E-EE“‘“. b} m 2H), 1.23 (s, 3H) APCI-MS: niz 462 [MH#] The

hit bf AOBL{(E5)-DapedLQustddnzA fpigeridinaty o dryxy-2-

Prepaﬁl%/%ﬁ%ﬁe[%xﬂ%ﬁrglrgtgﬂsalt ?gl}%?ts aty east }?ﬁg’ Y
methylptdpyoryg]-4hpdmsyphémytliacetnride berondter(1d salt),dtarinpA

(XRPD) peaks (expressed in degrees 2Q (the margi n of

error being consistent with the United States

¢ [ I sy eli fii ' g ~

B
2-metPPPMPI)bRy]-4-HydrasypBkiyfl f etaintids (Wiictemay bd prepaidd by processes
hited States Pharmacopeia, 25th ed. Rockville, M L |

described neW QR HOBS3 B2 rasdge marolosfileA epg#e (10 ml) and benzoic acid

2002: 2088- 2089) : 2, 10=7 .an :
(244 158, 50 FppIL§ 901 i ) WIS R, P Bl i s
cool db%mfto afbiedt tehipefin@s gZOb@-) & a BlosdédViald - R whik® précipitdiewas formed
18.0, 18.8, 19.7 and 19.8. Exanple Kb o .
without turbidity. After standing at ambient temperature overnight the precipitate obtained
was washed with ethyl acetate (3 x 10 ml) and dried in vacuo at 60°C overnight to give the

titled salt as an off-white solid (506 mg, 86%). The salt contained traces of ethyl acetate.
1H NMR (399.99 MHz, acetone-dg) 8 8.77 (s, 1H), 8.07 - 8.04 (m, 2H), 7.83 (d, J=8.7
Hz, 1H), 7.55 - 7.50 (m, 1H), 7.46 - 7.41 (m, 2H), 7.36 - 7.31 (m, 4H), 6.52 (d, /=2.6
Hz, 1H), 6.40 (dd, J=38.7, 2.6 Hz, 1H), 3.97 (d, /= 9.3 Hz, 1H), 3.89 (d, /= 9.3 Hz, 1H),
3.48 (s, 2H), 3.29 (d, /= 12.1 Hz, 1H), 2.94 (d, J=12.2 Hz, 1H), 2.91 - 2.77 (m, 3H),
2.09 - 2.00 (m, 4H), 1.98 (s, 3H), 1.72 - 1.59 (m, 2H), 1.30 (s, 3H)

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

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-[((25)-3- {[1-(4-chlorobenzyl)piperidin-4-yl]Jamino}-2-hydroxy-
2-methylpropyl)oxy]-4-hydroxyphenyl} acetamide (4.0 g, 8.65 mmol) in ethyl acetate (75



10

15

20

25

30

Preparation of
IV-{2-[((2S)-3-{[]-(4-chl orobenzyl ) pi peridin-4-yl]amn
W®@32002/08r oxy- 2- PCT/SE2006/000970
met hyl propyl ) oxy] - 4- hydr oxyphenyl } acet am de benzoate
(1:1 salt), FormA (a) Hoé sol utions of
-{2-1((25)-3-{[1-(4-chlor %enzyl ) pi peridi n-4-yl]am no}
- 2- hydr oxy-
2- et hyl pr opyl ) oxy] - 4- hydr oxyphenyl } acet am de (which
I /
) ar o RGBT BF, & me R e L S Lo M Ren e
resul’uﬁ? AzAQufe 1@l ddolcd4dwio ambidntiemipprature E207C) 1tavasisaetded (i a
were m xed. The resulting m xture was Ief ?(
parucl@@mettaledrmlt ehiained fp@ abareand yoe)ef} avesnighida a¢ %Pfgﬂas A The

e G BB 1R ch LB L Db 4 ol i

overn%h%' g%é 153‘5 @iﬂ@@ tai e o‘f@§fhi@@§dlﬁlct4\mté1 8¢%U yrhaset cdhirded

10 M) and dried in vacuo at 60C overnight to give

tracestofiethlyl 4deeede.sal t as an off-white solid (506 ng, 869%.
The salt contained traces of ethyl acetate. 1HNWR
(399.99 MHz, acetone-”~) d 8.77 (s, IH), 8.07 - 8.04

The b%r%oa%?oz:ga §a§t éﬁl’ib(itl af%e%tzhé;%ggévm%chéia%%rﬁsm? Xglgy gmvder
d1ffra&t€bn (J(I@Ig ﬂdéks (ekPressed 4Dddgtiets 20) Bhe ma&uﬁ of-lzrorlblebng cBan?tent

IH, 3.89 (d, J =09.
with tbg Ungﬁ) Stagesmal(r@{acogela; gameraj ch@pteq qq)X-rQy gl,ﬁfrz(c@on §u SP%) o see

the Ullil%@sét%é Péﬁnacape}azaonv%n%@l FQ— a H?t%‘aitlébqj%néﬂygs@fmwlk

Umte@‘@gtes'\ﬁzar%goﬁﬁg 26ME4] RINK I8, MDNTLIRRL Stites PiagRatdpeial
acid, of 1:1 was confirned by NVR. Further quantities
Convexfudnh@O(IZ 2088e2088):t were prepared by the foll ow ng

nmet hod: (b) Hot sol utions of
-{2- [((25) 3-{[|-(4-chl orobenzyl) pi peri di n- 4- yI]annD}

(1)6§ ﬂy?% prdpyl ) oxy] - 4- hydr oxyphenyl } acet am de (4.0 g,
(2)61?1Q@qul4)1 P ethyl acetate (75m) and benzoic acid

16 g, 9.5 mvol) in ethyl acetate (75 m) were
(3) 6ni,Ned, IMBe.thS. Fasll%3, 99 mi xture had cool ed down to

e t (2 it was seeded with a
Q) @gqp %*tz f‘Pfh]% lg1leaﬁgggn OObbt ai ned in (a) above and
(5) 6‘(‘@%0'7‘3“1@ 20VRY Nisghind 19 B opl 0sed flask. The precipitate
oBt'ai ned Wwas washed with ethyl acetate (3 x 50 nml) and
(6) dir,iled,in2ydeuolsat, 160008.1 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.

Preparation of N-{2-[((25)-3-{[1-(4-chlorobenzyl)piperidin-4-yl] amino}-2-hydroxy-2-
methylpropyl)oxy]-4-hydroxyphenyl}acetamide benzoate (1:1 salt), Form B

(a) The benzoate salt prepared by the method of Example 1(b) (Form A, 10 to 15 mg) was
placed in a Differential Scanning Calorimetry pan (with a lid crimped) and using a heating
rate of 5 K.min-1, heated until a temperature of 155°C was reached. Once the salt had

melted (an onset melting temperature of 146.5°C was recorded under the conditions used),
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overnight to give the titled salt as an off-white

solid (4.41 g, 87% . The salt contai ned traces of
we@edwyl24aset ate. The benzoate Form A salt exhi bPE€BESE2006/000970

| east the follow ng characteristic X-ray powder

diffraction (XRPD) peaks (expressed in degrees 20Q

(the margin of error bei né consistent with the United

St at es Pharmacopei a general chapter on X-ray

diffraction (USP941) - see the United States

the meﬁgzg @ p & Is %8&3? \cllg% g? ratgﬁtﬁﬁ( il f {03EIHiGR ’tﬁ%ﬂlﬁl (20°C).

ar nacopei a, 25t

Then ﬁ@%lﬁﬂé Iﬁwad\@atédrﬁ Bht Sthaiti rileat SEC opeil aintlmtmmetatmra of
2002: 2088-2089): (1) 6.1, 10.7 and 19,3, or (2)6
151°C1\2a52reacﬂndd ud the sgan regyrded an iseerm at ASSC oyar 410 mgnute afﬁu)d

The pg_rgwgs the]il c?(ggd @phfﬂy %q)argbleléléergperit&?elfeséénaf }:'%% fo}g%ﬁgn of

crysta 36&712 %ngre]sleZe&u%%l}iczon%iﬂn%d b}lliurlg p%@d{%dl%&c%%@ o tgbe a

new pﬁ?{SlQaAIfmﬁll &mvgz [RQFP&*{@I (@ghlmfobenisy{)ﬁl-pp(mglzsb-yﬂar{lmo} -2-
chlo

hydromznwbm{g%>82§1¥4 S apamsryhenpry 4 Buana & GEnbaree

Amo rél}?gs sal t% %IF @ﬁd}g)gb?_ggé@ngkgf@gb%ogggsepared by

. 15 ng) was
placed in a D|fferent| al Scanning Calorinetry pan

(b) '[(h@"lﬂoﬂn @ §ath1e§Jrib@H %jla) bV eUpdsntkodpréiRndd b’}gdléﬁl\&ng}fm Bvial,

mn-1 heated until a tenper ature of
20%w eﬁa: seenple Ghibe betrpatsasalt prrparedwytiheimetiad @ﬁ Eé@mnlsﬂ{lr)r{gonn A)

e ARl O S ATSEG e C mp

1soprépa[161t @. SQﬁglﬁllyoﬂHd@F]ohe 1(913 argsindn The éigpms a bmaeke(tSZ@l@)cate'[h@ n
he sane t

estinReSIBTIOhe he st Bripesedotiras oF b gel v et Sl e e, na

suspe'illgﬁ%n %%@ RofE Qi #a%t 3RbleRLERBEAMARE (bl uyes nﬁgﬂ& StiftiHg@nd

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
solution had cooled down to 40°C, whereupon it was seeded with some crystals of the
Form B salt. The waterbath was allowed to cool down slowly to ambient temperature
overnight while the flask was rotating and the mixture was seeded occasionally with some
crystals of the Form B salt. A pink precipitate which formed was isolated by suction,
washed with 2-propanol (2 x 50 ml) and dried in vacuo at 100°C for 20 hours to give the
titled salt (as confirmed by XRPD) as a pale pink solid (18.5 g, 84%). The salt contained

traces of 2-propanol.
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The pan was then cooled rapidly to anmbient tenperature
resulting in the formation of crystals which were

wGaamgezent |y confirmed by X-ray powder diffrae€T/682006/000970
(XRPD) to be a new physical form of
-{2-[((25)-3-{[!-(4- chlorobenzyl)
rireridin-4-yl]am no}-2- 26
hydr oxy- 2- met hyl propyl ) oxy] - 4- hydr oxyphenyl } acet am de
benzoate (Form B). Sonme anorphous benzoate salt nmay be
formed as a by-product of the process. (b) The Form B
salt described in (a) above was al so prepared by

L NMRS(299.95 Wz, DMSOWIGR 8. 2O 19, 7865 3Bl (en, AH)I &I - 7.52 (m,
benzoate sal't prepared by the nethod of Exanple | )8
1H), 7(4%+ T Nim,i 1i1)a7.46+ VeAt(ms aﬁh h3o (fed WMHZ(&I@@W@/(%J; 6 Hz,

o, AR L o PRI T e o, 251

2H), 22?&%2@& }Bf oK E& SH) nﬁ?@ aj %8%821%% higvatiers @@mgu Listy1.25

fn thése sol vents. The vial was
(m,mpahec{s,amn the suspensi on was honbgeni sed at arrbl ent
tenperature (20C) using a nagnet. Stirring and
tenperature were naintained for a period of at least 7

s afferwhich tine a sanple of the material
APCI%?a?‘%eiﬁw(}rl ed and tested by XRPD. XRPD confi rmsd
that there had been conplete transformation of FormA
to FormB. (c) The FormB salt described in (a) above
The stoichiaheity, pasepaned, dfyl: Hives ednfirmgd bEMMB: e sal t prepar ed

by the nethod of Exanple | (b) (FormA) (22.Qg,
37.7mvol ) and benzoic acid (0.46 g, 3.8 nmmmol) in hot

The b«%ﬁﬁra I £1lt9é9<h{ﬂn)s at [a@ tﬁé’fm‘l@wﬁ@ dnarReriblidxkal pogiae
ution. The flask was rotated using a

dlffraEl@ctra@aﬂ?D) ek @epressed imddgreds 20N (the magiiCofiertar|betrigeconsistent
sol ution had cool ed down to 400Cq%ln gllfgon it ﬁ@&

with the &tpeted Wiatas Phameacepsja eancsal chaptpeotegipy fificagtion (PRES41) - see

was al | o

e UPGHESRER EpiFRe @RV ehfivf Rl AR Qo) FERLOAL,

Umre%?azw PhoHhBcoR, 3sdadreaeasd, omal Uited Stites Phemacosial s
of the FormB salt. A pink preci pi tate which forned

Convemiton; 300222488-289k uct i on, washed wi th 2-propanol (2 x

50 m) and dried in vacuo at 1000C for 20 hours to
gi ve the

(1) 6.5,9.3 and 10.5, or

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

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

4) 6.5,9.3,10.5,12.0,12.4,13.0, 13.6, 15.5, 17.6 and 17.8, or

(5) 6.5,13.0 and 20.2, or

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

(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.

Example 1(c)
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titled salt (as confirned by XRPD) as a pal e pink

solid (18.5 g, 84% . The salt contained traces of
wQ2propasnl . IHNVR (299. 95 MHz, DVMSO- d6) d 8. 817C"(/SE20[)67‘DOO970

57.96 - 7.91 (m 2H), 7.59 - 7.52 (m |IH, 7.4

7.47 (m IH), 7.46 - 7.42 (m 2H), 7.36 (d, J 8.6

Hz, 2H), 7.29 (d, J = 8.6%kz, 2H), 6.39 (d, J :2.5 Hz,

IFD 6.29 (dd, J =8.5, 2.5 Hz, IH), 3.78 - 3.72 (ra,

3.41 (s, s 2H), 2.79 - 2. 66 (m 4H), 1.98 (s,

Prepa{;%%n ?%2' 7{%#&5’?? fél%-%b%}&%@plﬁ{é‘l&ﬁ Lﬁlagﬁmyﬂoxy-z—

methyTpﬁ)mek@m-ﬁg&é cétamidé throsle (1:1salFoeanAi r med
nzoat ormB salt exhibits at |east the
follomnng characteristic X-ray powder diffraction

© T S TS TEA O SIS A T8 -

s PR PG\ e 47 oy

processedl¥&biibanin WORSBY0IDBIT; Adahg, O, mEeeandll fl,lr'bmsztcﬁ)ck@@lmg, 0.2
Uni ted St ates Pharnmacopeia, 25th ed. m?kw ]

mmol o et 0. S Pha ARG Ui, GRASHAST Ghmn) s adied And the vial

L

1solaté|(? vﬂishé?f wftﬂfhleﬁ)yﬁathe? and dA&Y vadio €, gitParfoff-1dite sollB(38,mg).
5, .6 and "17.8, or (5% 6.5, 13.0 and 20.2, or (6)
The sﬁhdicor@alﬁ¢d the tifled 4t 43 a crysta]l 1nq_31a‘@r1ah_tgg@hermtlgson]_eprgorphous

7 10.5 1
salt. I%e @ﬂed;%“@on“f@eg tfaiezé‘%gm‘?%"%het@eﬁle 20, 2. 22c2> slgng

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
H NMR ©299.946 MHz, DMSO-dg) 8 8.92 (s, 1H), 7.75 - 7.73 (m, 1H), 7.46 (d,J=8.6

Hz, 1H), 7.37 (d, J= 4.4 Hz, 2H), 7.29 (d, J= 4.4 Hz, 2H), 6.97 - 6.94 (m, 1H), 6.54 (d4,
J=3.4,1.7Hz, 1H), 6.40 (d, J = 2.4 Hz, 1H), 6.29 (dd, J = 8.6, 2.4 Hz, 1H), 3.78 (s, 2H),
3.43 (s, 2H), 2.93 (d, J = 12.1 Hz, 1H), 2.84 - 2.71 (m, 3H), 2.70 - 2.58 (m, 1H), 1.99 (s,
3H), 1.96 - 1.83 (m, 4H), 1.51 - 1.34 (m, 2H), 1.22 (s, 3H)

APCI-MS: m/z 462 [MH+]
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) To a solution of N- {2-[((28)-3-{[1-(4-chlorobenzyl)piperidin-4-ylJamino} -2-hydroxy-
2-methylpropyl)oxy]-4-hydroxyphenyl}acetamide (230 mg, 0.5 mmol) in methanol (0.5
ml) contained in a vial, furoic acid (62 mg, 0.55 mmol) was added as a solid. The mixture
was shaken until a solution was obtained. The solution was diluted with ethyl acetate
(6ml), seeded with a particle of the titled salt obtained in (a) above and was left overnight

in the closed vial. The precipitate obtained was washed with ethyl acetate and dried in
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Exanpl e Kc) Preparation of iV-{2-[((2
)-3-{[1-(4-chl orobenzyl) pi peri di n-4-yl ] am no}- 2- hydr ox
wQ@ 2@7/0ma8hyl propyl ) oxy] - 4- hydr oxyphenyl } acet anPCESE2006/000970

furoate (1:1 salt), FormA (a) To a stirred solution
of

N{2-[((2.9)-3-{[I-(4- clllzérobenZyI)pl peridin-4-yl]am
no}-2- s hydroxy- 2-met hyl propyl ) oxy] - 4- hydr oxyphenyl }
acetam de (which may be prepared by processes

; } . iy
vacuogaglgg‘f(l( g%qnnlléﬂt %\%\Q&nﬁg ?glgé%ltr?é t han o\NQﬁelSdﬂaﬂz?O Fh% nzqil n ed
titled bdlt cdndidd, trade abdoyhte b ethyl(fetate) was added and the vi al

was cl osed. The resulting m xture was stirred for 3
days and a precipitate that forrred was i sol at ed,

PR Y e A e SR T b LT

Hz, 111,17 #qaS AL, @Hzazm ysbadline. 4n§§zt. leP 8.4 0961 har 1)1d152 (dd,

some anbr phous salf. The titled salt contai ned trace
J=3.a708 Hizs 1K}, 6ci0atihy =&t hHe,. 1 H)H.BIVRIA, 79R.6.452 Kz ]HDRBEO(s,) 2H),

d 8.92 IH, 7.75 - 7.73 I 4 = §g.
343 (G D097 (57 e 115, 5D7 ¥ F@%Timj Ty, L3y, Log - B

6.54 (dd, s J = 3.4, 1.7

4H), 1;53 E%(m 2% 59(59431‘( ', Hz IH), 6.29 (dd, J = 8.6,

2.4 Hz, IH) 378 (s, 2H), 3.43 (s, 2H), 2.93 (d, J =

12.1 Hz, IH), 2.84 - 2.71 (m 3H), 2.70 - 2.58 (m
APCIFMP; miz 4@ [MEH+BH), 1.96 - 1.83 (m 4H), 1.51 - 1.34

(m 2H), 1.22 (s, 3H APCI-MS: miz 462 [MH+] O The

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

The st¥&Riorht g} ke @URNE bf i @%Va@fcoﬁﬁ}ﬁqeﬁ'btﬂmRsau wer e
prepare by the followi ng nethod: "5 (b) To a solution
of {2-1((2 S -3-{[

e s gk o5y P ORI en b BB ok i kaE bpyde
dlffragg on &I?Pﬂg?éaics g&g[%gé%lqg ak gr%&@) :E#D Infa?%\iﬁ gxggr l’gﬁhag‘;'conmstent

with &ReMUrked Ekh@esrpmhua@pw%eﬁaam aptenbi K-y diffractionr(USRS41) - see
obt ai ned. The solution was diluted with ethyl acetate

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) 6.3,11.0and 12.7, or

(2) 6.3,10.7and 12.7, or

(3) 6.3,11.0,12.7 and 15.9, or

4 63,10.7,11.0,12.7,13.9, 14.2 and 15.9, or

(5) 6.3,10.7,11.0,12.7,15.9,17.7, 19.1, 19.7 and 25.5, or

(6) 6.3,10.7,11.0,12.7,13.9, 14.2,15.9,17.7,19.1, 19.7, 19.9, 21.6 and 25.5.

Preparation of N-{2-[((25)-3-{[1-(4-chlorobenzyl)piperidin-4-yl]amino}-2-hydroxy-2-
methylpropyl)oxy]-4-hydroxyphenyl}acetamide furoate (1:1 salt), Form B
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(6m ), seeded with a particle of the titled salt
obtained in (a) above and was left overnight O in the
web@mgmoehisi al . The precipitate obtai ned was wasPedSEA0D61000970

ethyl acetate and dried invacuo at 600C overnight to
give the titled salt as an off-white solid (200 ng,
70% . The titled salt coni@ined trace amounts of ethyl
acetate. 1H NWR (299.946 Mz, DMSO-J ) d 8.94 (s, |IH),
7.73 - 7.7 (m IH, 7.47 (d, J =86 Hz, IH), 7.37

(2) Foreh B yvas pgpareppy dissplving, gua yigl, 20%w of assapgple ?‘@1‘? figogyg salt

popay B g8 o4 i S e 0, g gl b 5 )
or 2-bgﬁn012(8+}ng/rﬁl)43‘hé $iguatislin backets fndjcatd thd estintdred sokybility of the-salt
T A YOI R e e

ambieé@@%ﬁhﬁrﬂgﬂf@} fiding P aREndt0 SARird and ferdpekatiiSwere MhduitAiaed for

. : uroate Form A salt” exhibits at |east the
a perifdf avwasty dayarfet whick tims asample ¢fdbeimptesipk ghtained was dried and

X p expressed..in ree '
tested By TP R Do SRR R e e e oRA R b Form
A to Fda@rBracopei a general chapter on X-ray diffraction
(USP941) - see the United States Pharnmacopei a
Convention. X-Ray Diffraction, General Test <941>,
Uni ted States Pharmacopeia, 25th ed. Rockville, MDD
Furth&njubstitieSoAthe sitlet aslreenpeepdreddgnthe fiellayying method:
2002: 2088-2089): (1) 6.3, 11.0 and 12.7, or (2) 6.3,
10.7 and 12.7, or (3) 6.3, 11.0, 12.7 and 15.9, or (4)

6 100 7 2 ¥ : 157,987 o .
L T
methﬁéro?yl)&{g]-@@)ydﬁ»@phér@d?aceﬁﬂai&, (46 g7 0.103n:801) 1r2-Dptahsl (9,5 ml)

17.7, 19.1, '19.7, 19.9, 21.6 and 25.5. Preparation of.
and mrg@ha[c(d((zg)s 113, {0p § 1-ramod)in grivtrnel (.5 pipeete arinedang seedadygih
some _cr};sta)(sd(gf%%_n%. The mixture was set aside in a closed vial at ambient
temperature for 3 days. The precipitate obtained was washed with 2-butanol and dried in
vacuo at 60°C overnight to give the titled salt as an off-white solid. The salt contained

traces of 2-butanol.
The identity and stoichiometry, base to acid, of 1:1 were confirmed by NMR.

The furoate Form B salt exhibits at least the 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) 6.7,11.0 and 13.4, or
(2) 6.7,10.4,11.0 and 13.4, or
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met hyl propyl ) oxy] - 4- hydr oxyphenyl } acet am de furoate
(1:1 salt), FormB(a) Form B was prepared by
waele@sotasng, in a vial, 20%v of a sanpl e of theCT/SEDa/@0970
salt prepared by the nmethod of Exanple | (b) (Form A)
in a solvent such as ethanol (16 ng/m) or 2-butano
(8 nmg/ M ). The figures i n3Brackets indicate the
estimated solubility of the salt in these solvents.
The vial was then seal ed and the suspensi on was
0 [ at t tenperature (200C) using a
®) 62&%&%Q%§94anﬁgggfh Interrper ature were maintained for a
@ 6pe10.0d13f at20.¢a8t 7 days after which time a sanple of
the material obtained was dried and tested by XRPD.
(5) 6XRF!D4,cblrﬂ i12rie d3 #hEx.7,t1A6T, d6 RaadBédnotonpl et e

© oo FERLATLETag! Lo AhS, FRIrv Sy (R4 G 3R 205

zﬁﬁyhod. (b) Sol uti ons of
{2-1((25)-3-{[!-(4-chl orobenzyl) pi peridi n-4-yl]am no
}-2- hydr oxy- 2-
nethylpropyl)oxy] 4- hydr oxyphenyl }acet ani de (46 ny,
Examplég® mol) in 2-butanol (0.5 m) and furoic acid (12.5

e Bl SR B P 06 T

meth@%?oﬁ)di%ﬂﬂlyﬁr&ly@ﬁ@ﬁyl}/ pRdpaRkamidy dnriflver@eealter e for

days e precipitate obtained was washed with
2-butanol and dried in vacuo at 6Q0C overnight to give
the titled salt as an off-white solid. e salt
cont ai ned traces of 2-butanol. The identity -and
stoi chionetry, base to aci dyo, of ch, 1 e confirnmed by
NVMR. The &uroate FormB t hi it | east the
follow ng cF gt erifsti 0 X—ray powdg ffraction
(XRPD) peaksd ! psed i n degr ees he margi n of
error being consi | St df es
Phar macopei a general chapter on X-ray ai ffraction
(USP941) - see the United States Pharnmacopei a
Convention. X-Ray Diffraction, General Test <941>.
Unlted State Phar & 5th ed. Rockw I1e, ND

To ar?%g %bglgﬁ §olaﬁ§r%f 2-hydroxy— -methoxyaniline.HCI (600 mg, 3.4 mmol) and
triethylamine (3 eq) in dichloromethane (25 mL) propionic anhydride (1.1 eq) was added
dropwise. The solution was left at ambient temperature for 5 h. The reaction was quenched
with water, the layers separated and the organic phase extracted with IN NaOH (aq) (3 x
25 mL). The pH of the aqueous phase was adjusted with concentrated HCI to 5 and
extracted with dichloromethane (3 x 25 mL). The organic phase was dried over anhydrous
sodium sulphate, filtered and removed in vacuo, providing the subtitled compound as a
brown solid (555 mg, 83%).

g NMR (300 MHz, CDCls- ds) 8 7.04 (b), 6.83 (d, J = 8.4, 1H), 6.58 (d, /= 2.8, 1H),
6.43 (dd, J; = 8.4, J, = 2.8, 1H), 3.77 (s, 3H), 2.49 (q, J=7.6, 2H), 1.29 (t, /= 7.5, 3H);
APCI-MS: m/z 196 [MH'].

(ii) N-(5-Chloro-2-hydroxy-4-methoxyphenyl)propanamide
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(1) 6.7, 11.0 and 13.4, or (2) 6.7, 10.4, 11.0 and
13.4, or(3) 6.7, 10.4, 12.4, 13.4 and 13.7, or (4)

W®2007/03082t, 13.4 and 20.9, or (5) 6.7, 10.4, 1BCDSE2006/000970
12.4, 13.4, 13.7, 15.6, 16.0 and 17.6, or (6) 6.7,
10.4, 11.0, 12.4, 13.4, 13.7, 15.6, 16.0, 16.1, 17.6,
18.0, 18.6, 18.9, 20.1, 28l9 and s 23.4. Exanpl e 2
-{5-Chloro-2-[((2S5)-3-{[|-(4-chloroben2yl) piperidin-4-
yl ] am no} - 2- hydr oxy- 2-

To an JorqbleR ORI AL o MU QX HRIRAYbHen D BRBRERTEEE00 me, 2.6

mmoly & diE9 XS riardiRl ROdpRESIb dor (QRENATDME (Fanl) MCPBA (70%,
I ce-cool éd solution of 2-hydroxy-4-neth. oxyani]line.HC
1 eq) WEOG1deq in Snal portibys. The r®ctucm wesirgifprean Bldgippal Hminutes,

di chl or omret hange 0 C dri de
afte lswa%ueapﬁmééw@@ép Fio? G mEL Ept e bt £
Q,Plﬁ? Ry BER
waﬂﬁﬁa er%ﬁ?%% _ De%%?a &ﬁgg%%@tﬁgaﬁ?ganl%Hgﬁgﬁg?bzsnﬂg
dried gxd feaived i;wdcho Imb\Nal@gl ti{easyptil &1 con®und ps a Pimplandlid (408mg,
aqueous phase was adjusted with concentrated HC to 5
71%)and extracted with dichloronethane (3 x 25 nL). The

1 ' h
HN@{;?@{;}Q&&%%&&@??@CM 5@' bo‘f K d A ‘iﬁz% i %?%'I\)‘?éz és 1;12
3.83 (%Uj?ﬁ)l §|49<é Cﬁnp@um) QSISBSL@TQVWB sl APCEHE: iz 288,
cba 3 04 (b), 6.83 (d, J—84
IH) 658(d J =228, IH, 6.43 (dd, J1 = 8.4, J2 =
(iii) N—CS Chlog) 4—meth7 (f . :1%)9' a T 7dx?}pl§e'f&d’)pr%b§1%mide

A suspension of N—(5-Chloro-2-hydroxy-4—methoxypheny1)propanamide (202 mg, 0.88

mmol), [(25)-2-methyloxiran-2-ylJmethyl 3-nitrobenzenesulfonate (1 eq) and cesium
carbonate (1.2 eq) in DMF (4 mL) was stirred at room temperature for 4 h. The mixture
was separated over water (50 mL) and ethyl acetate (50 mL). The organic phase was
washed with water (2 x 30 mL), dried and removed in vacuo, providing the subtitled
compound as an off-white solid (249 mg, 95%)

1y NMR (300 MHz, CDCls) 8 8.43 (s, 1H), 7.80 (b, 1H), 6.61 (s, 1H), 4.14 (m, 1H), 3.98
(m, 1H), 3.85 (s, 3H), 2.94 (m, 1H), 2.79 (m, 1H), 2.42(q,J=7.6, 2H), 1.47 (s, 3H), 1.25
(t, J="17.5, 3H); APCI-MS: m/z 299 [MH'].

(iv) N-{5-Chloro-2-[((25)-3-{[1-( 4-chlorobenzyl)piperidin-4-ylJamino}-2-hydroxy-2-

methylpropyloxy]-4-hydroxyphenyl} propaneamide di-trifluoroacetate

To a solution of 1-(4-chlorobenzyl)-piperidin-4-yl amine (50 mg, 0.2 mmol) and N-(5-
chloro-4-methoxy-2- {[(2S)-methyloxiran-2-ylJmethoxy} phenyl)propanamide (1 eq) in
acetonitrile (5 mL), lithjum perchlorate (10 eq) was added. The reaction mixture was
refluxed for 18h. The reaction mixture was poured over a MEGA BE-SCX column (Bond
Elut®, 5 g, 20 mL). The column was first washed with methanol (3 x 10 mL) and
subsequently with a mixture of ammonia/methanol (1/20, 3 x 10 mL). The basic layers
were pooled and the solvent removed in vacuo, providing N- {5-chloro-2-[((25)-3-{[1-(4-
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(i1)iV-r5-Chl oro-2-hvdroxy- 4- net hoxyphenyl
") propanam deTo an ice-cool ed sol ution of
wWOR(2/0m82 oxy- 4- net hoxyphenyl ) pr opanam de ( 500P@mSER0&G000970
mmol ) and di met hyl f or mam de hydrogen chloride ( 1 eq)
in DM (5 nmL), MCPBA (70%_ 1 eq) was added in small
portions. The reaction was2stirred for an additional 5
m nutes, afterwhich it was quenched with I M NaHCO3
(aq) (50 m). The aquous phase was washed with ethyl

oG5B, P e e

propaﬁéa%ﬁﬂéjésrbgl H®r&wibbil Mg(E)(ing,C&W@WHmBSvaa remﬂfrsplvedsml id
(408 ng, 71% . 1HN 300 , acetone- g d (b,
dichldridpthage @2ml)b, Thb Isiplutign gfzts cepled )0 °Q3ar5121M |u|) dlclgloggnethane

(1 ml&p@ﬁles i pw%gl}%g-eflmﬁ)‘g? was sﬁrrec@o?r 1§‘h ]é%eI(WHICh it was quéncﬁ'&g with
meth: of' T}lle%/ Gilent; vgglr%evéh' LA MA4nd debidue purified by reverse phase

yl'oxiran-2-yl ] met hoxyl phenyl )propanam de A
prep. $ll’$ﬁ]$ﬁ§1h9 Bceddnitrile and water containing 0.1% TFA in gradient as mobile
N- ( 5- Chl or o- 2- hydr oxy- 4- met hoxypheny anam de gl %
phaseqBooled Bactiprp were freezgdrisd Hbglﬁsfﬂmﬂeg %ﬁ@ﬁﬁ%ﬂmho s white
i trebanzenesul fonate ( 1 eq) and ceS| um car bonate (
SOhd{i{Ségm q’i;g/e)h DMF (4 nml) was stirred at room tenperature

1 NV (3DOPMEZNR eBndid) 88 wmaag;as 89 €3 19T 60w, 1=8(5 BEINI D47 (d,

and et hyl acetate (50 . The organi c phase

was
J = 3x Shipb. W (sh1katietl ((SZZH) 3(101%93 (el 2FB 3. 303 - 65eip #Elo, 34239

o LSRR M LSRRI

Slo[mﬁ IH), 7.80 (b, IH), 6.61 (s, IH, 4.14 (m

3. 98 (m IH), 3.85 (s, 3H), 2.94 (m IH), 2.79
(m IH, 2.42 (q J =7.6 2H, 147 (s, 3H, 1.25 (t,
J =7.5 3H: APCI-MS:. nlz 299[|\/H+] (iv

E_IRPM{S Chl oro-2-rrr2°-3-(ri-( '4-chl orobenzvnpi

N B S R it o
meth(}lptjbf)y W4Q§5Qﬁ'b§glﬁ1eﬁ9l}ace‘iﬂhidel diriflioroacetate.

| or obenzyl ) - pi peridin yl am ne (50 ny, 0.2
rmol) and _V-(5-

chl or o- 4- net hoxy 2- {[(25) nmet hyl oxi r an- OyI ] met hoxy} ph
enyl ) propanamde ( 1 eq) in

mcr”f;

Synthesis analogous to that described for example 2 but wherein 2-hydroxy-4-
methoxyaniline.HC is reacted with acetic anhydride (1.1 eq).

1H NMR (300 MHz, acetone-d) & 8.77 (s, 1H), 8.06 (s, 1H), 7.61 (d, J = 8.2 Hz, 2H),
7.47 (d, J= 8.6 Hz, 21), 6.79 (s, 1H), 4.43 (s, 2H), 4.08 (d,J=9.9 Hz, 1H),3.94 (d, /=
9.9 Hz, 1H), 3.79-3.61 (m, 3H), 3.68 (d, J=12.5 Hz, 1H), 3.42 (d, J = 12.7 Hz, 1H), 3.32-
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acetonitrile (5 nL), lithiumperchlorate (10 eq) was
added. The reaction m xture was refluxed for 18h. The

WO e@co24as2 m xt ure was poured over a MEGA BE- SOXCT/SE20061000970
(Bond Elut(r), 5 g, 20 nL). The colum was first
washed with nethanol (3 x_10 nlL) and subsequently wth
a nixture of ammoni a/ met hadol (1/20, 3 x 10 nL). The
basic | ayers were pooled and the solvent renoved in
vacuo, providing

3. 13(@@%@@} 5@;{{1 dz(}?% 5‘?6% I&A'm]é)h& @ggsbgﬁz %]fpﬁpfﬂ) . HprHMs:

m/z 499 PWENeam de as a light brown oil (100 ny, 86@@ whi ch
was redi ssolved in dichlornethane (4 nL). The solution
was cooled to 0 OC and IMBBr3 in dichloronmethane ( 1
added dropwi se. The reaction was stirred for 18h,
rwhich it was quenched with nmethanol. The sol vent
-{5- Lip- hisipeaadinddLol] MMindized by
N5 %@é&?@%ﬁgempg‘ggmr@%ﬁ Elglpng ace?gnl t rd:}I e and water
hydroxgptapytliorg]-H-hidsokyphenyl reatindde datriftmiyphaeetathase.
Pool ed fractions were freeze-dried to give the titled
product as an anor phous white solid (38 I, 399%) .
1IHNVR (300 MHz, acetone- 6) d 8.66 (bro-.) 8.09 (3,

Exa

IH), 7.60 (d, =8.4, 4H), 7.47 (d, J, 4H), 6.78
(s, IH), 4.41 (s, 2H), 4.10+8,9 ., 9570.3. 65
(m 4H), 8-44-R 39 ( N 3 «- 2.52-2. 37
(m 6H), 1.3 $ 1,10 (t, J.5, APClI -M5: iz

510 [ MH]. 8 -{5-Chl oro- 2 4 -
)-3-{[I-(4- chlorobenzyl)plperldln 4-yl | am no} - 2- hydr ox
y-2- met hyl propyl ) oxy] - 4- hydr oxyphenyl$acet am de
di-trifluoroacetate. o Synthesis anal ogous to that
descri bed for exanple 2 but mherein 2- hydr oxy- 4-

net ho i ' o [ r -
BRI it S, O
meth&;)%ﬁer{y@acété‘ﬁnde Ts Ractedwith SF(—@ oBycitiyl nddlate {1 &) (

2H), 6.79 (s, IH), 4.43 (s, 2H), 408(d J:

9.9 Hz, IH 5 3.94 (d, J = .
1H NMR (300 MHz, acetone-ds) & 8.64 (broad, NH), 8.21 (s, 1H), 7.59 (d, J = 9.0 Hz, 2H),
7.47 (d, T=9.0 Hz, 2H), 6.74 (s, 1H), 4.41-4.35 (m, 3H), 4.13-4.01 (m, 2H), 3.69-3.40 (m,
5H), 3.14 (m, 2H), 2.55-2.47 (m, 2H), 2.31 (m, 2H), 2.09 (s, 3H); APCI-MS: m/z 482

[MH'].

Example 5
N-{5-Chloro-2-[((2S)-3-{[1-(4-chlorobenzyl)piperidin-4-ylJamino}-2-
hydroxylpropyl)oxy]-4-hydroxyphenyl} propaneamide di-trifluoroacetate.

cl NH \)</o
\©\/'\O/
cl

OH
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59.9 Hz, IH, 3.79-3.61 (m 3H), 3.68 (d, J = 12.5
Hz, IH), 3.42 (d, J = 12.7 Hz, IH), 3.32-3.13 (m 2H),
wQ2®3/024148 (m 2H), 2.49-2.29 (m 2H), 2.08 (spPCB§§2006/000970
1.38 (s, 3H); APCI-M5: mz 496 [MH+]. Exanple 4
i V-{5-Chl oro-2-[((28)-3-{gl - (4-chl orobenzyl ) pi peri di n-
4-yl ] ai ni no} - 2- 4
hydr oxypropyl ) oxy] - 4- hydr oxyphenyl } acet am de
di-trifluoroacetate. Synthesis anal ogous to that
descri bed for exanple 3 but wherein
7V- (5-chl or o- 2- hydr oxy-4- net hoxyphenyl)acetam de is
Synﬂlés?saﬁia%gﬁé fohthar-describgdl Yo esimhpreczswt atherefn V- (écpmowmmaroxy-4-
acetone-J 6) 64 (broad, N}—? .21 (s,
methoxﬁheaylza@m(ld@ isyeactegl, x@lthrﬁ (+)2gl)ycld71 aopylete (Lpd: 9.0 Hz,
2H), 6.74 (s, IH) 4.41-4.35 (m 3H), 4.13-4.01 (m

g Néﬁbgéogi»%iz (DMSQH%B 30k (lergad)gé,)ms( 00, §28 Tridad) g 5B broad),

8.88 ({)WJS'] [*or oh; 756(2 (Egs) (rg ﬁl ¢4 %S Ig)r gb9é3n(123§/oa% Abégr |(na| 2nH)
4.16 (4, YH) 83195} 88(mh31d) G127y |7}£),x:y}5-a 28 \oh SRy, Ak&2a1.7§ (m, 2H),

propanea _ oacet at e. Synt hesi s anal ogous
1.07 (9 3 ’a‘%P@%’ﬁgr %%%@flﬁgkanpl e 2 but wherein )

i V- (5-chl oro-2-hydroxy-4- nethoxyphenyl)acetamde is
Teacted with S-(+)-glycidyl nosylate (1 eq) s 1H NWR
Hum 3 ; anl\/BOJ6) d 10.05 (broad), 9.78 (broad), 9.79

oad), 8.88 (broad), 7.79 (m IH),
Memg”ﬁgeg 50 (m 4H), 6.63 (s, IH), 5.98 (broad), 4 29
(m 2H), 4.16 (m I1H, 3.95-3.88 (m 2H), 341-2 é
HEKZ93) ell2, f5n ECALQ, Mabm-gx,pre_‘sslag reconbinapt hrpgn CERE leEKq Ekl)

were gy PMBHE ot s soaiis C R BeReoraieh e uored a
-70°C{s XRE S5 cRati Cﬁ%ﬂﬁ%@ﬁes R R, tatdRl wds jélCng@% )lO%@mﬂ& ed

prepare ce ranes contai ni ng
bindﬂi@absa@wl%emxmar ed at

Binding assay

100 pL of HEK-CCR1 membranes diluted in assay buffer pH 7.4 (137 mM NaCl (Merck,
Cat No 1.06404), 5.7 mM Glucose (Sigma, Cat No G5400), 2.7 mM KCI (Sigma, Cat No
P-9333), 0.36 mM NaH,PO4 x H,O (Merck, Cat No 1.06346), 10 mM HEPES (Sigma, Cat
No H3375), 0.1% (w/v) Gelatine (Sigma, Cat No G2625)) with the addition of 17500
units/L Bacitracin (Sigma, Cat No B1025) were added to each well of the 96 well filter
plate (0.45 um opaque Millipore cat no MHVB N4550). 12 pL of compound in assay
buffer, containing 10% DMSO, was added to give final compound concentrations of
1x10°-1x107° M. 12 ul 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).
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-70C. The concentration of nenbranes of each batch was
adjusted to 10% specific s binding of 33 pM[1251]
wOLMI02482 Bi ndi ng assay 100 nL of HEK- CCRI nmenPCHBE206/000970

diluted in assay buffer pH 7.4 (137 ni M Nadl ( Merck,

Cat No 1.06404), 5.7 mM.d_uycose (Sigma, Cat No G5400),
2.7 MM KA (Sigm, Cat No 39 P-9333), 0.36 mM NaH2PO4 x
H20O (Merck, Cat No 1.06346), 10 mM HEPES (Si gma, Cat

No H3375), 0.1% (wv) Cel atine (Si gma, Cat No (625))

12 urg ) B8 iy RO Tp Bl g 2 97 v,
was alldddi1e raurivbense Thé)%)l‘&ﬁas withdjbgere théd inbytated foal.5mes dviriian

N4550) . compound in assay buffer, containing
tempem%ewg@r msalbatawb@l wells gieteeenintied by capey ﬁ&ratlon (MultIScreen

e GRS DTt e Bb Wl e

Aﬂer@ig@ﬁs‘ﬂ alklls IJCQCIOM atﬂ EﬂﬁllucﬁlQﬁ%rlIE et dcﬁﬁﬂl‘aﬁo@ﬂﬁﬁ)(opﬁf’ﬁa@é
suppl emented wth %o DMSO, was i ncluded in certain

“Supangiit’s Wallat I@yut[’uﬂ«onﬁolamd) Remdd°8 pEFH fa wabineaiungl using a

buffer with
Wallagclaitun {6 QUATaB R~ 1S (RIS SE BB gy e 0, Sapinute
Lol binding (BO. 012 nL [1251] MP-1 a, diluted
countllq:‘y‘gggay buffer to a final concentration in the wells
of 33 pM was added to all wells. The plates with lid

were then incubated for 1.5 hrs at room tenperature.
Calcylptien ofn@r@%&dlma@wmpdé%re enptl ed by vacuum

The ¥ PGP B BHEL B (P SO0 sy butler . s
Perce‘r%tL Hﬁ}?laéé}ﬁen\f\’asih (ﬂ Bl testelchih NSBE) %ﬁas 2 cgﬁlﬁN SBPRvifeke: 50

SCIntI|| oanwd(Optl uperm x'

s L85 oS0 FOMB et e

lo cpfndow set ti ngs Low 5-Hi gh 1020, 1-m nute
counti ng/ wel I .

NSB = average cpm in the wells with membranes and MIP-1o and [**I] MIP-1o (non-

specific binding) cpm;

B0 = average cpm in wells with membranes and assay buffer and [**I] MIP-10. (maximum

binding).

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

All compounds of the Examples 1 to 5 had ICse values of less than 20 nM.

Inflammatory cell influx experiment in LPS-challenged rats

The effect of a CCR1 receptor antagonist (N-{2-[((25)-3-{[1-(4-chlorobenzyl)piperidin-4-

ylJamino}-2-hydroxy-2-methylpropyl)oxy]-4-hydroxyphenyl}acetamide hemi-fumarate
(2:1 salt), referred to here as Compound A) and budesonide, and their combination, on

inflammatory cell influx was assayed by monitoring the effect on total cell number in
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o Cal culation of percent displacenment and | C50 The

follow ng equation was used to cal cul ate percent
wale@plaaerent . Percent di spl acement = 1- (( cpnPCBESE2006/000970

cpm NSB) / (cpm BO- cpm NSB)) where: cpmtest =

average cpmin duplicate vvgl s with nmenbranes and

conpound and [1251] M PI épm s NSB = average cpmin

the wells with nenbranes and MP- la and [1251] M P-

la (non specific binding) cpm B O= average cpmin

bronmimsemﬁmvdge @Aﬁyﬁﬁldma@\%ﬁﬁkngéﬁ fn@h-uRkkall} glt hlwith

a (maxi mum bi ndi ng) he nol ar concentration of
L1popol|yp®haddqoﬂld?amm FFdOE‘@%de‘ B@dtmeaﬁmnup](l C50) was derived
o using the Excel -based program XLf Tt (version 2.0.9)
to fit data to a 4-paranmeter logistics function. All
MetlfiQBRQunds of the Exanples 1 to 5 had 1C 0 val ues of

han 20 nM Inflammatory cell influx experi nent
LPS ilxtill o Raks %@%aésﬁtﬁlza@%ltﬁfﬁfﬁﬁé afd ?Lﬁ 11@%3'1;)11‘16'? i@ head
or obenz

ant agoni st (i V-{2- -3-{ 4-ch
up, onj ajeaarditikiedst 307. |$1 polysacc aride B.E.coli 026:B6) (2 5 pg/ml)

B T R T TN

was SRR ufhg @%dﬁ&%&gﬂ Gnu1dneat fé%iaﬁneﬁQHJﬁhQ?(GS'lt%ﬁ runtil

on inflammatory cell influx was assayed by nonitoring
regainirer @ihf@odsness. t ot al cel | nunber i nbronchol al veol ar
I avage (BAL) fluid of rats challenged intra-tracheally
.t.) with Lipopolyaccharide (LPS) [N = 10 rats per

Prepta;c?[wglu?%%u Phe 1&(’)@% %&%ﬂ%&{j BEYesbh: % ; u%i chLl%d ol %thaﬁglt ahd then

wer e anaestheti ze rane an In a sup

mixddogith 0.9 NhCk@dution g@inda Baal @dntdédtiagen 8f 0.862 m I%ﬁdesomde /ml.
(Li popol ysaccharide B.E.coli 026:B6) (2.5

g/ m )
onmpglstbAm dissolyed infb9%ANTsNGPY to dfinglgbneratratiomef 0.034 mg
%l ve control) in a volunme of 200 m
compotna A.
Budesonide/compound A mixed formulations were made by dissolving compound A in the
budesonide suspensions, giving a final concentration of 0.034 mg compound A /ml and

0.002 mg budesonide /ml.

Treatments: Animals were intratracheally instilled with solutions (1 ml/kg) of
budesonide/compound A (0.002/ 0.034 mg/kg), or of budesonide (0.002 mg/kg) alone, or
compound A (0.34 mg/kg) alone, or with saline (negative and positive control animals).
The treatments were carried out under light anaesthesia (Efrane) to secure that the solution

reached the lungs. The drugs were administrated 30 min before the LPS instillation.

Termination: 4 hours after the LPS challenge, rats were intraperitoneally injected with the
mixture (0.3 ml) of pentobarbital (60 mg/ml, Apoteksbolaget, Sweden) and PBS (1:1) for 1

— 2 min.



10

was admi nistered i.t. using a nodified netal cannul a.
Rats remained in this position until regaining
W@ on3oassness. Preparation of solutions: The PCT/SE2006/000970
honogeni sed budesoni de was di ssol ved in ethanol and
then m xed with 0.9% NaCl gzlution giving a fina
concentration of 0.002 ny desonide /m . Conpound A
was di ssolved in 0.9% NaCl solution to a final
concentration of 0.034 ng conmpound A
BronBRsl2sedNir d8/ag 8RRk nfin it ore B AT Ok AU ol AEB B it BSISS Bie
di ssol vi ng conpound A in fhe budesoni de suspensions,
BALdluid wgs eenftriifuged awitbe ntlt pelieo wanfes@spetdedriy PBSnPheitothl Aumbers
nd 0. 002 b sonide /m . Treatnents: Aninmals
of BAE el View sprechiin ¥ SHA% $30) GUBiaEe h gl uti ons (1
m / kg) of budesoni de/ conpound A (0.002/ 0.034 ny/kg),
or of budesoni de (0.002 ng/kg) alone, or conpound A
The fefulBb iy dxppridbiings stivnvinFiggall] NeFigirdatsatite Allline” rats
positive control aninmals). The treatnents were carried
repregepts U degative gprirad meie sested with(sEinesand)chaltenged with salirst “Saline /
Lhe solution reached th ungs. . The. dr ugs re .
e AR bR EREHE dnafio] #0Rint o RETIRR piEpatgnecd vity
LPS. Tfelfemiafhin@hred chRpE Freft dIBkeddBwitlReGhalii& @hes 4R Shallenged
wer e |ntraper|#oneally injected wththe n1xFure O.%l
with iPP. of pentobarbital (60 ng/ M, Apoteksbol aget,
Sweden) and PBS (1:1) for 1 - 2 mn.Bronchoal veol ar
| avage: After term nation, BAL was perfornmed tw ce
with PBS. The BAL fluid was centrifuged and the cel
pell et was resuspended in PBS. The total nunbers of
BAL cells were counted in a SYSVMEX cell counter. The
results of the experinent are shown in Figure 1. In
Figure 1 "Saline / saline" rats represents the
negative control rats treated with saline and
chal l enged with saline. "Saline / LPS" animals
represent the positive control rats treated with
saline and challenged with LPS. The remaining three
groups were all treated with the specified drugs and
chal | enged
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with LPS.CL Al MS 1. A pharmaceutical product
conprising, in conbination, (a) a first active
w0 pgreziient which is a conpound of general forPai/8E2006/000970
wherein mis 0, 1 or 2; each R independently
represents hal ogen or cyang' 2 R represents a hydrogen
atomor nethyl; 3 R repres %ts the group C1-C4 al kyl ;
and 4 R represents hydrogen or hal ogen; or a
pharmaceutically acceptable salt thereof; and (b) a
second active ingredieqtlwgqqng S a
glucocorticosteroid 2. A product according to claim
wg%r ' duct according to
fghﬂmgbbémﬁg$8aﬁﬁn%qngﬁnﬁmggydrogen or chlorine
(a) a4ﬁr4t acﬁv@ﬁtgﬁbdl‘fdnt AhiArigh Bempourell Figehekaldorhiai M 2,
wherein R is hydrogen. 5. A product according to any
preceding claim wherein Ris nmethyl or ethyl.6. A
product according to any preceding claim wherein the
first active ingredient is selected from
i\h{2 [((25)-3-{[]-(4-chl oroben2yl) pi peri di it 4- yI]anin
2- hydr oxy- 2- net hyl propyl ) oxy] -

@ﬁ@%@

mis 0, 1 or2;

wherein

each R1 independently represents halogen or cyano;
R2 represents a hydrogen atom or methyl;
R3 represents the group C;-Cy alkyl,;
and
R4 represents hydrogen or halogen,;
or a pharmaceutically acceptable salt thereof; and

(b) a second active ingredient which is a glucocorticosteroid.

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

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

5. A product according to any preceding claim, wherein R3 is methyl or ethyl.
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4- hydr oxyphenyl } acetam de; N-{5-Chloro-2-[((2S)-3
-{[ 1- (4-chl orobenzyl) riperidin-4-yl]am no}
WO 2e0ngeinexy- 2- et hyl pr opyl )oxy] 4- hydr oxyphenpt$/SE2006/000970
acetani de; N-{5-Chloro-2-[((2 5) -3-
{[1-(4-chl orobenzyl) pi per| %n 4 yl ] am no}
- 2- hydr oxypr opyl ) oxy] - roxyphenyl } acetam de,
N-{5-Chloro-2-[((29) -3-
{[1- (4-chl or obenzyl ) pi peri di n-4-yl ] am no}
6. A p?odﬂytdefceéﬂﬁﬂ’gQ@ hhll)) ﬁé&&dm%qlﬂﬁﬁ‘ Wit{epaty FH%%W a}ctlve ingredient is

ig_Janeam de, loro-2-[((2
SeIGC{m[ ¢m- chl or obenzyl ) pi peridin-4-yl] am no}

N- %ﬁ@%‘i— é@ﬁ”ﬁéﬁlc’r& tl%’bﬁ RR )%‘ffﬁ%a}niog%%%%%Q%Gr?rgﬂ%mppyl)oxﬂ
4-hy51{?)§?1§%§1m§ce?amlée .product accor ding to any preceding

erein the first active ingredient is a salt

N-{5s@hlent-24((18)3A{ [t H@-dhraissizgl) pib etatiad ey Pinile R -hi deRy-at e
salt of 2 S)-3- {[I -(4-
methyfrensyloar %‘W&Tﬁﬁﬂé}enﬂh}ﬁcmﬁrﬁm no} - 2- hydr oxy- 2- et hyl

R e T S R Db i i Brpremrons

4-hy@lonGSHey T haestigs 0i d i s budesonl de 9. A product
according to any preceding claim which further

N-{ 5c@hﬂp¥q 36€29-3 Hil r(d-chbirobenzy g pettiiedtyljahiind} -2-hydroxypropyl)oxy]-

aﬂ‘? ilator. 5 10 A product according to claim9,
4-hy é?’é?eﬂy REPRRFARIAS i ve i ngredient is a b2-agoni st.

N R e e e B R
methyhpdemdioryjed-hydrdRyphényll edetehesgider ding to claim 11, in

which the third active ingredient is fornoterol.
or a pharmaceutically acceptable salt thereof.

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

8. A product according to any preceding claim, wherein the glucocorticosteroid is

budesonide.

9. A product according to any preceding claim, which further comprises a third active

ingredient which is a bronchodilator.

10. A product according to claim 9, wherein the third active ingredient is a B, —agonist.

11. A product according to claim 10, in which the third active ingredient is selected from

formoterol or indacaterol.
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13. A product according to claim12, in which the
third active ingredient is fornoterol fumarate
walrdogaizeas2e. 5 14. A product according to any pPELEENONE000970
claim which is in a formsuitable for adm nistration

by inhal ation. 15. A produg@ according to any
preceding claimfor use in'therapy. 0 16. Use of a
product according to any preceding claim in the
manuf acture of a medi canent for the treatnent of a
12. A \Aﬁ@awt ALk ¥ing kSEaDe1 1,44 whiHeh e 86 Riiink R didnRid RodBoterol.
erein the respiratory disease is chronic obstructive
s pul nonary di sease. 18. Use according to claim 16,

wher.ein the respirator. i.sease.is asthma. 19, A
13. AOHE 2610 Ene T PG horih SR Hebe Ry G ORTedigRt i orraathod
ﬁlmagﬁgfﬁmb,&%& si mul taneously, o sequentially or separately
adm nistering: (a) a (therapeutically effective) dose

of a first active ingredient which is a conpound of
fornula (1) as defined in any one of clains 1 to 7, or

14. Agprgpiugt ng Enanypraeading ddime whightis inraefosofsnitgly for
. rapeutjgally effective) dose of a second active
Mhm%%g%%%ﬁjﬁ%hﬁﬁﬂ%% is a 5 glucocorticosteroid; and
optionally (c) a (therapeutically effective) dose of a
third active ingredient which is a bronchodilator; to
15. Agprodudt epdording treay nrbeadanyf claidOfor #sekin thezapypr i si ng a
preparation of a first active ingredient which is a
compound of O forrmula (I) as defined in any one of
16. Usk 3¢ MBrotuliGclordie ¢ GEHLLER)
salt ?E%r 1éof ,c %ng{gaésgg és?gd?l?%ﬂblo i nlé\%se gﬁ%ﬁgé Cgtg% |S\f/%
medicagens dorein trodiinei 6fS: rasp@tatigpdRedsecost eroi d and

17. Use according to claim 16, wherein the respiratory disease is chronic obstructive

pulmonary disease.

18. Use according to claim 16, wherein the respiratory disease is asthma.

19. A method of treating a respiratory disease, which method comprises simultaneously,
sequentially or separately administering:

(@) a (therapeutically effective) dose of a first active ingredient which is a compound of
formula (I) as defined in any one of claims 1 to 7, or a pharmaceutically acceptable salt
thereof;

(b) a(therapeutically effective) dose of a second active ingredient which is a
glucocorticosteroid; and optionally

(c) a (therapeutically effective) dose of a third active ingredient which is a bronchodilator;

to a patient in need thereof.

20. A kit comprising a preparation of a first active ingredient which is a compound of

formula (I) as defined in any one of claims 1 to 7, or a pharmaceutically acceptable salt
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25

optionally instructions for the sinultaneous,
sequential or separate adm nistration of the
w@e@pae4si ons to a patient in need thereof. 2 RCT/$E3006/000970
according to claim 20, wherein the first active
ingredient is selected frogl
-{2-1((25)-3-{[I-(4-chl oroBenzyl ) pi peri di n-4-yl ] am no}
- 2- hydr oxy- 2- met hyl propyl ) oxy] - 4- hydroxyphenyl}
acet am de;

theréﬂ'f {a'i_ad G QfaPatidnlof ﬁ%e@nd%mﬂel infrédiet Whiek R Y SloP&Iok@EdM and
4-yl ] am no} - 2- hydr oxy- 2-

optienetlh yispoayns Yoxth$ sideuitpozons,spipentibor acprratmiadministration of the

2
PfeP@?il%nS{tﬁaP@Ee%h‘{léﬁg%‘t}éﬁfﬁ) pi peri di n- 4-yl ] ami no}- 2- hydro
xypropyl )oxy] - 4-hydroxyphenyl } acet am de,
i V-{5-Chloro-2-[((2S -3- {[!I
21. A (céaechirdmg beclaivh 2@ivaesdit ihe-fstAclivdringeddient hysdicord FFRPY |
2{ %% dr oxyphengll } opr opaneam de, or
N-{IN(( @h{[b-,( chlopqhepzyd)piperidin-4 —yl]am1no}~2 hydroxy-2-methylpropyl)oxy]-
4- chl orob nzyl)pl peridin-4-yl] am no}
'hyih[f Pﬁé/lbern?ﬂﬁ t hyl propyl ) oxy] - 4- hydr oxyphenyl }
N- {socan@emq@g)es A (@clﬂ&%&fﬁ?ﬁﬁbé&ﬁh |y 1 REGRBY- Qlﬂg@m@ﬁ]

t her eof kit according to claim20 or
methpfreppil)oxy hé-hyhwxyploamtyl }Jecsamide; d i s budesonl de 23 A

0,a e of clains 20 to
V- tr Ghioieg et e H oo by we oot ewine 2 s raspropsDoxyl
4-h gﬁ%&lg te Tag is a bronchodilator. 24. A Kit
acc lgtoca|m23 wherein the third active
N-{3-0hioss2 ¢((2.S)-3- { f -@lchla@betizshpipeddinA-Widmiae d}lgl'k@'ﬂftﬁyfn@pyl)oxy]-

claim 24, wherein the third active ingredient is
4-hygyoirpheay B prepaneemsisleaier ol . 26. A kit according to

WP ORE TS B bl ni o B PR S e ne

met}f %rlﬁﬁ(&] X%gﬂﬂﬁ&ﬁﬁjéﬁf[}tprb Smbahiet erol fumarate

rate A" phar nmaceut i cal corrp05| tion
rap]nﬂmacaltln@}],}’ amemwbiexaluﬂleneoﬁ first active ingredient

22. A kit according to claim 20 or claim 21, wherein the glucocorticosteroid is budesonide.

23. A kit according to any one of claims 20 to 21, which further comprises a preparation of

a third active ingredient which is a bronchodilator.
24. A kit according to claim 23, wherein the third active ingredient is a B, —agonist.

25. A kit according to claim 24, wherein the third active ingredient is formoterol or

indacaterol.

26. A kit according to claim 25, wherein the third active ingredient is formoterol
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5 which is a conmpound of fornmula (I) as defined in any
one of clains 1 to 7, or a pharnmaceutically acceptable
w@ 200v/024182 eof , and a second active ingredi ent RET/SER0DGE000970

a glucocorticosteroid. 29. A conposition according to
claim 28, wherein the fi rs};{zactive ingredient is
selected o from N
{2-1((2S)-3-{[1-(4-chl orobenzyl) pi peri di n-4-yl] am no}
- 2- hydr oxy- 2- net hyl propyl ) oxy] -

27. Mkiby b0 I} 2; @hafdii@e third active ingredient i

N[5 Ol 07 0- 2- [ ((25) = 3-{ [T - (4- ohl or Gbangy ) ortoterol famarate

dihydspteani no} - 2- hydr oxy- 2-
nmet hyl propyl ) oxy] - 4- hydr oxyphenyl } acet am de; s
N-{5-Chloro-2-1((25)-3-{[|-(4-chl orobenzyl)pi peridin-4

28. & i IbARba oSO RLARL B ary Sl H BV RASE Hgkodicnt

acet am de, or o-
which [sla dofapoinhd o Hfvemnial (Dpisdefinet in-ady whé afélaniads 1 to 7, or a

- 2- hydr.oxypr opyl ) oxy] - 4- hydr oxyphenyl ropaneani de,
phanaqtcegﬁl(qagy@%ge@p Yezgaﬂt(t%{]geof, andy a secor)ll activ%a/ irigrepdienp‘z which is a

- 3- -{ 4-chl orobenzyl ) pi peri di n-4-yl ] am no} - 2- hydro
gluco)?%/{t%s)s{t%)ljoh%(ét hyl propyl ) oxy] - 4- hydr oxyphenyl }
propaneam de, or a pharmaceutically acceptable salt
thereof. 30. A conposition according to claim28 or
29. Acgomipesition aggvadiag to ¢lhin 28, vdwown thedost aetivé thgieslient is selected
frombudesoni de. 5 31. A conposition according to any one
of clainms 29 to 30, which further conprises a third
- VE £ f10QL idif-42 19¢ Iy
e O S B Db PPt Sy RS R I U - pid o -
4-hydxatyphenyl jegetadiidnt is a b2 - 0 agonist.33. A

conposition _according to claim31, in which the third
N-{5Xbi5r92-(75)-Schl Exi¢-chloTahspripénesidin-4-yllamino}-2-hydroxy-2-

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

or a pharmaceutically acceptable salt thereof.

30. A composition according to claim 28 or claim 29, wherein the glucocorticosteroid is

budesonide.

31. A composition according to any one of claims 29 to 30, which further comprises a third

active ingredient which is a bronchodilator.

32. A composition according to claim 31, in which the third active ingredient is a f,—

agonist.



or indacaterol. 34. A conposition according to claim
32, in which the third active ingredient is fornoterol
W@ 2007/M2438nposi ti on according to claim34, in WdTBE20D&000970
third active ingredient is fornoterol fumarate
di hydr at e. 43

33. A composition according to claim 31, in which the third active ingredient is formoterol

or indacaterol.

34. A composition according to claim 32, in which the third active ingredient is formoterol

35. A composition according to claim 34, in which the third active ingredient is formoterol

fumarate dihydrate.



