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NOVEL PI PERI DI NE DERI VATI VES AS CHEMCKI NE RECEPTOR
MODULATORS USEFUL FOR THE TREATMEI OF RESPI RAT

ORY
WOBPYHARE The present invention relates to noVW&fl/SE2006/000918

conmpounds, salts and polyﬂorphic forms thereof,
processes for the preparation of the conmpounds, salts

novER B ERe e R H ISV ER DT TR MIB KINE REL EPT ORVIGIMA IATORSISSEFUL FOR THE TREATMER

cont al ni ng t hese conpouRrRESPIRSEIRYDISHASES| ynor phi ¢ for s
and their use i therapy. Chenokines play an inportant
role in inmmune and inflammatory responses in various

di seases and disorders, including asthma, allergic

di seases, rheumatoid arthritis and o at heroscl erosis.

The @Eﬁexﬁnm\l'elnnsmnaiaie&atd nowéleouipewndar wlta agft Wm@phm forms thereof,

qul%qggr@; %‘gl (S‘L‘%/HBP arg%é‘f@%%:%f tugtli Sﬁ%fé ha%{l] gﬁl&g{ ﬁpgrx% dplﬁ}(mgceutmal
cgi;{lﬁi@{)ﬁ@rﬁ‘ dotafiRil; MBseCHowipdesks] eilte of pélymmaiphigioatipand their use in

Iting characteristic structural notifs, the
tiigyapyX- Cys (G- X-C) and Cys-Cys (C-C) families. These
are di stinguished on the basis of a single amno acid
insertion between the NH proximal pair of cysteine
CIREioi#eS pRR dn Saporene o6 insiimiuna rid jnfla@herteiirespenses o various

v ot g TR moEE s e dlraitE RECH e R Ay
a?ﬁé?&@ﬁ%s‘isacﬁﬁﬁ‘é %ﬁ%@re@e‘d A BRI EA0hEn € PBIEMAILY bES-14 kDa

proteins 1-3 (MCP MCP- 2 andMCP- 3) RAI\ITE
piReips Charedtered Ay i ovasqrtﬁﬁl fongopyptgine Tﬂ%fp L he ghegnoking superfamily can

Se t

hﬁrcﬁx{@?cﬁg&q twgootgn \@Q gﬁ:l Eﬁm?%ﬁir&g&%lglp sfrﬁ%ﬂu@f%ﬁﬁ@r the @ys—X— Cys
(Qﬁxtpl@na@slqyfsl(aiE) fapniess alThese taendistodgeisbed o the bagis ef a smgle
such as  inter 8 8 d hi

SpEIpe P8 IEeYABEDYeeD SR OTIaLON P SO UET S P Fe e ey ehos
5%?1 éggs of the chenoki nes are nedi ated by subfamlies

rotein-coupled receptors, anmong which are the
Clereykines srassaoans ad mtorsgﬁp@nocytes Iymphocytes and neutrophﬂs

The C-C chemokines include potent chemoattractants such as human monocyte

chemotactic proteins 1-3 (MCP-1, MCP-2 and MCP-3), RANTES (Regulated on

Activation, Normal T Expressed and Secreted), eotaxin and the macrophage inflammatory
proteins 1o and 1§ (MIP-1a and MIP-1B). The C-X-C chemokines include several potent
chemoattractants such as interleukin-8 (IL-8) and neutrophil-activating peptide 2 (NAP-2).
Studies have demonstrated that the actions of the chemokines are mediated by subfamilies
of G protein-coupled receptors, among which are the receptors designated CCR1, CCR2,
CCR2A, CCR2B, CCR3, CCR4, CCRS5, CCR6, CCR7, CCR8, CCRY, CCR10, CXCR1,
CXCR2, CXCR3 and CXCR4. These receptors represent good targets for drug
development since agents which modulate these receptors would be useful in the treatment

of disorders and diseases such as those mentioned above.

International publication numbers W001/98273 and WO03/051839 describe benzyl —
piperidines which modulate MIP-1o chemokine receptor activity.
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CCR2A, CCR2B, CCR3, CCR4, CCR5, CCR6, CCR7, CCRS,

CCR9, CCRIO CXCRI, 5 CXCR2, CXCR3 and CXCR4. These
woeoEmisws represent good targets for drug deveCoSEE06/000918

since agents which nodul ate these receptors would be

useful in the treatnment of disorders and di seases such

as those mentioned above. | nt%rnational publ i cati on

nunbers WOOL/ 98273 and V[D3/051839 descri be benzyl - 0

peri di nes i ch_nodul at e chenpkj ne recepto

Agéqsarablﬁ Propegy Pragne apfing .ﬂ%%ﬁ@%% regeﬁpw thatd }h”@% iah Rofacy e.2.

agzgf@errﬁlﬁg@g& 2§ aBlﬁtyttB Qﬁhﬂ)ﬁ 1HRa8tiRyAdr tH@E@EQXe@eP%r B also desirable
determned by its ability to inhibit t Vit

forrraciCORIgs t@p@p@se igood sel¢ativiy s phesmaclrinetit propsuish lrdtundglsto

iR P RRRE AR B “H A oDl RN B B g1 e grues to

pé&e@ﬂ;ﬁmaﬂﬁﬂﬁﬂwbﬁmﬂﬂﬁ be advantageous for such drugs
ossess good netabolic stability. is al so
IH’éé‘ éiswéabrl%for@emewaéo ghilk m%athutmga@ft. the hyman ether-a-go-go-
0 I
rIREhEshe (RERCHERTIE! IfaSuACoRana. T, S8R, Loy aqiity seainst
hERG binding dgwirmgs MdEjR(BvdDbﬂdWragtimy inivivoo is indicative

TRagerr vl et~ o Roaa N4 eeaie (Lisreptor

aatwltyvanawmadhmlp@hmhm@ bl@ﬂéﬂoheﬁ %aﬁ&w s&18& R fityGindlor pharmacokinetic
pot ency, selectivity and/ or pharmacoki netic

PHISPIFt i es. Chemical stability, solid state stability,
and "shelf life" of the active ingredients are

i nportant factors. The drug substance, and

Ghempob stabibins S‘dilhittab sfabiity, and S¢helfllide’ ofaheadive yngredients are

RS GBS RGeS Bl Br R S SR B SN oterably
be banGe: dﬂbetdg%faeﬁwezﬁst@mma%braaamwn@as &M@t GAthout exhibiting
characterlstlcs (e.g. its chenical conmposition,

adiensicept chepes ’é\stéwtwmcymawng & PRsqor ghpynicalBhaseRseistics fe.g. its
?énﬁal%\%d 9511,3(1%581 %cgﬁg Rith An@Ebif d[\}g?qg‘ov]ep ifs also

orm IS as ure as p
important to be able to prov1de drugsina form which is as chemically pure as possible.

The skilled person will appreciate that, typically, if a drug can be readily obtained in a
stable form, such as a stable crystalline form, advantages may be provided, in terms of ease
of handling, ease of preparation of suitable pharmaceutical compositions, and a more

reliable solubility profﬂe.

Description of the drawings;

Figure 1. X-ray powder diffraction peaks of N-{5-Chloro-2-[((2S)-3-{[1-(4-
chlorobenzyl)piperidin-4-yl]amino}-2-hydroxy-2-methylpropyl)oxy]-4-
hydroxyphenyl}acetamide benzoate (polymorph A).

Figure 2. X-ray powder diffraction peaks of N-{5-Chloro-2-[((25)-3-{[1-(4-
chlorobenzyl)piperidin-4-ylJamino}-2-hydroxy-2-methylpropyl)oxy]-4-
hydroxyphenyl}acetamide benzoate (polymorph B).
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The skilled person will appreciate that, typically, if

a drug can be readily obtained in a stable form such
wao@/gsalpl e crystalline form advantages may BET/SE2006/000918

provided, in terns of ease of handling, ease of

preparation of suitable pharnaceutical conpositions,

and a nore reliable solubility profile. Description of

the drawi ngs; Figure 1. X-ray powder diffraction peaks

Rt OB aRLY i Bt onp&%{%f%iwplozoﬂy[&@% Eeffot nyl p
d?gg?ﬁeh%)ﬂpeﬁﬂldw%%mgw ay D %{\%er rgﬁy ?(QQCH on
Iyyéwsplwn}'l}{l@amﬂ@gmme {r(o@szncgp (L1 (4

y4 Y/ thyl p
R0y R v e et AR L Ehlere S e T
mmuemnnﬁpea)imaggmma} %}Td&)écypl)m&fylﬁbﬁ}ﬂ}o&ﬂ gon peaks

5- Chl or o- 2- [él,r &? i)! %D

hé’H’f"éVﬁl?é}ﬁli?“fF%% 98l ROlITPL B)-no} - 2- hydr oxy- 2-met 1 iy
| propyl ) oxy] -4- hydroxyphenyl } acet am de furoate
(pol ynor ph A) Fi gure 3. X-ray powder diffraction peaks
Ipfcdovdapse @hh Brepreft(ifaBiios, th¢rk i grovided a compound of formula
chl or oben2yl ) pi peri di n-4-yl ] am no} - 2- hydr oxy- 2- net hyl p
ropyl ) oxy] - 4- hydr oxyphenyl } acet am de fur ogt e

(pol ynorph B). accordance with the pn
i nventi on, the S pMovi ded a conpound df fornul a
wherein m | s"1 2; C depende represents
hal ogen; R2 represents a hyﬁ%@m nmet hyl
group; and R3 represents C Y] aI%I; Cl

OH )
wherein

mis 1 or2;

each R! independently represents halo gen;
R? represents a hydrogen atom or a methyl group; and
R3 represents C;-Cy alkyl,;

or a pharmaceutically acceptable salt or solvate thereof.

The present inventors have, infer alia, surprisingly found that a particular substitution
pattern on the right hand side of the structure shown in formula (I) gives rise to an
enhancement in potency against CCR1 receptor activity. Without being bound to any
particular theory, it is believed that this advantageous property is at least due in part to the
presence of, and point of attachment of, the substituents on the benzene ring on the right-

hand side of the molecule in formula (I).

In the context of the present specification, an alkyl substituent group may be linear or
branched.



10

15

20

25

30

or a pharmaceutically acceptable salt or solvate

thereof. The present inventors have, inter alia,
weunpraisiemgl y found that a particul ar substit uPCDISE2006/000918

pattern on the right hand side of the structure shown

in formula (1) gives rise to an enhancenent in potency

agai nst CCRl receptor activif&. Wt hout being bound to

any particul ar theory, it is believed that this

dvant ageaqu ert i S |, east due in part to the

FER R hiTod3h Gt w5 Papriie AHGS, bromper iodine stom,
patthalarly weMdringAtdole benzene ring on the righthand side
of the nolecule in formula (I). In the context of the

In pae embodipent of itleeainyentionan il &yd R'seprssantuehdlogmagm payticularly
AidiRe#m, O branched. Rl represents a hal ogen atom
SUCh 8 A& ‘fluorine, chlorine, bromne or iodine atom

Iparfsthen Iembbcjmﬁnt; hi eniane Rétrépimseht@ a GRRg&M oAl (BRNENISind) e the
|nvent| mis 1 and Rl represents a halogen atom
4p%PrStt’r°8 b Benzene ping relaivedp S8, carhon lamyfa Which dretfoldi lleing group
itashdd. and R1 represents a hal ogen atom (e. g.

chlorine) in the 4-position of the benzene ring

relative to the carbon atonrto whi ch the CH Iinking

nbod f th
IR0 Rer SuRlhAST e | ARG ReLRIBRdi IR Of Lhe o,

re resen
aIkyI (e g nethyl ethyI n- propyl , |sopropyl
Q but byt ter Typlcally, i s methy
LR A EPR A e P, B R RIS UMl A
b&?ﬁﬁ represents a hal ogen atomin the 4-position
he Renzene ring relative to the carbon atomto
Tamicely. Ry escﬁﬁwlmnﬂnﬁg group is attached, R2 represents

hydrogen or a nethyl group and R3 represents Cl-C4
al kyl. I'n a further enbodi nent of the invention, mis

Id asgontigkr Rinbb dipeas & thS inRektiInO@EN 1 ah ORI teBrdsbifts a halogen atom in the
4-position of the benzene ring relative to the carbon atom to which the CH, linking group
is attached, R? represents hydrogen or a methyl group and R? represents C;-Cy alkyl.

In a further embodiment of the invention, mis 1 and R’ represents a halogen atom in the
4-position of the benzene ring relative to the carbon atom to which the CH, linking group

is aftached, R? represents hydrogen or a methyl group and R® represents methyl or ethyl.

In a further embodiment of the invention, m is 1 and R} represents a chlorine atom in the
4-position of the benzene ring relative to the carbon atom to which the CH, linking group
is attached, R* represents a methyl group and R® represents methy] or ethyl.

In another embodiment, the compounds of the invention include the following compounds
or a pharmaceutically acceptable salt or solvate thereof:
N-{5-Chloro-2-[((25)-3-{[1-(4-chlorobenzyl)piperidin-4-yl]amino } -2-
hydroxypropyl)oxy]-4-hydroxyphenyl} acetamide,



4-position of the benzene ring relative to the carbon
atomto which the CH2 |inking group is attached, R2

woemgdsist s hydrogen or a nethyl group and R3 PCT/SE2006/000918
represents nethyl or ethyl. In a further enbodi nent of
the invention, mis 1 and Rlegepresents a chlorine
atomin the 4-position of the benzene ring relative to
the carbon atomto which the CH2 linking group is

e e S T R R

ROHPRYEHIS ory]-4-RpdrbAMMBhY PiRelafideide the fol | owi ng

conpounds_or armaceutical ly acceptable salt or

h
NPyeleror 2 (Hed-Shiorbensy pieqidmsh yamino) 2-

ko BEAPERIbLRRART HoRradide B 100 2 |

5 ]S;]{QCEHIQIDEQ-E((ZS)—S—{[1—(44:h]|ombeh@ﬂ1)pjpeﬁﬂimer-jrl]aiﬁiﬁo}-ylhyamx?@- -
- [ OXY (- .
%‘%ﬁ@foﬂ&g P BRyArosphsi bR pHEAPIdeac et ani de,

i V-{5-Chloro-2-[((25}-3-{[1-(4-chl orobenzyl) pi peri di n-
4-yl]am no}-2- hydroxypropyl)oxy]-4-hydroxyphenyl}
Theapessabinyendion dyrther provides a process for the preparation of a compound of

fz}ﬁ;llil? 5128% g?ﬁﬁalgéélr%@yygbﬁéﬂt&blé é"a'ltcol}lsgl(/gt% nezré/olf)a? Icl«g)f‘lsnrelcl %i)g\;e which

10 aquetphigéspr opyl ) oxy] - 4- hydr oxyphenyl } propaneani de. The
(gigsent invention further provides a process for the

BAHAE P SAmBPund of SorgBilhd of formula (1) or a

or solvate thereof as

phar maceutical |l y accept g
reacting a conpound

defi ned above whi cfr'go
of formula wherein m and ined in formula
(1), with a conpound of fornmula whererqilR2 andR3 are

B A o e il .ot <RepgmeapoTBHL b)

reacting a conpound of formula o

o, R HN™ TR®

>0
Cl
4
OR (1)
15 wherein R* and R® are as defined in formula (1), and R* represents a hydrogen atom or a

suitable protecting group; or

(b) reacting a compound of formula

(R1)m“©/\ 'O\

N 02”0
R av)

20 wherein m, R' and R? are as defined in formula (I), with a compound of formula



wherein m Rl and R2 are as defined in formula (1),
with a conpound of fornulawherein R3 is as defined in
woanimisse§l ), and RS represents a hydrogen at ORCODISE2006/000918
suitabl e protecting group; or (c) reacting a conpound
of formula wherein mand Rl e as defined in formul a
('), with a conmpound of formula wherein R2 and R3 are
as defined in forrmula (1), and R6 represents a
hydrogen atomor a suitable prgtecting group; and
optionally after (a), (b) or é*% formng a
pharmaceuti cal |y accept abl gqgdltgior sol vate of the
The| process of the invention
20 0 in a solvent, e.g. an

conmpound of formula (I).
may conveniently be carf?
organi c solvent such as an phol (e.g. nethanol or
et hanol ), a hydrocarbon (e.g¢¥ tuatuene), THF or
acetonitrile at a tenperaturgyof, for exanple, 15C or
above such as a tenperature in theWange from20 to

ARG AT 0 et bl 3

pregbdtingrpooup; ior the |iterature or may be prepared easily
usi ng known techniques.It will be appreciated by those
skilled in the art that in the process of the present
(HNY&QREAON cEBpdudlddf Fathfld onal groups such as hydroxyl
or ami no groups in the starting reagents or

i nt er medi ate conpoungs eed” "t be protected by
protecting groups. ‘A e pteparation of the
conpounds of fornmula (1) y in ®, (v an

appropriatg stage, the renmoval of one of nore
vherinatandR grotspielingthi forowle (). with aeninpiepd of faemillen of
functional groups is described ing Protective G oups
in Oganic Chemstry', edited by WF. MOne, Plenum

Press (1973) and 'Protective G o iy Organic
Synthesis', 3rd edition, T.W &leene®and P.GM Wits,
i - HO.__ R
whey Hp >
cl
R (v

wherein R? and R’ are as defined in formula (D), and R® represents a hydrogen atom or a
suitable protecting group;
and optionally after (a), (b) or (c) forming a pharmaceutically acceptable salt or solvate of

the compound of formula (I).

The process of the invention may conveniently be carried out in a solvent, e.g. an organic
solvent such as an alcohol (e.g. methanol or ethanol), a hydrocarbon (e.g. toluene), THF or
acetonitrile at a temperature of, for example, 15°C or above such as a temperature in the
range from 20 to 120°C.

Compounds of formulae (II), (ITD), (IV), (V), (VI) and (VII) are either commercially
available, are well known in the literature or may be prepared easily using known

techniques.
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Interscience (1999). Conmpounds of fornula (1) above
may be converted to a pharmaceutically acceptable salt

wonowoisat e t hereof, preferably an acid additi 8aTSER06/000918

such as a hydrochl ori de, hydrobrom de, phosphate,

sul f phat e, acetate, ascorbat e, benzoate, fumarate,

hem fumarate, furoate, succinate, naleate, tartrate,
citrate, oxal ate, xinafoate, nethanesul phonate

oxpt ol uenesul phonate. A pharmaceutically acceptabl e

salt also includes internal salt (zwtterionic) forns.

10741 esvdppekcimed byothosdwkilled\ie tiei avinthateh dteqmodess dftke present invention

benzoat e and furoa shalts of the conpounds of. fornula
qertaln Apertinas! 259HPS d?‘iﬁf’éﬁ YAROK} FR0p1p0 grogg 1n the starting reagents or
Trﬁéﬁtﬁ@ E&l’ﬁ 131d£ fn@t? n@dt% b{e [phstéc‘]ced by erotectmg groups. Thus, the

or obenzy pi perid am no} hydroxy- 2- met hyl p

mwﬁtmwmmmw @r@nsla hwey mypkye, di@n 2ppiopriatastage, the
to N-{5-chloro-2- [((25)-3-

rhoel 37 R B BHE R TR - y1
am no} - 2- hydr oxy- 2- net hyl pr opyl )oxy] - 4-
hydr oxyphenyl } acet am de_ f ur oat e. npoun

ligrmetpeiion and 5@@0@53%@@15?“0@% &rwrﬁgs ﬁ%cg%irléo?rgfﬁﬁ%*fe. @roups in
61%51% Chbhisty! lsch% "FS AShnicPlemih Brds Y198 é}fi‘l "Protective

conpasses the usé of all geonetric and opti cal
(ﬁmomams()rgamc Rentbenig) Guch diditio, . B Gdeae and P AndL. Wuds, Widsy-
I er eof lpg& udi ng racemates. The use of tautoners and
BELPeIPPd eof al so form an aspect of the present
invention. Preferred optical isonmers are the
i.e. conpounds with the S

enant i oners S
é@mqug@ﬁ ofttpemnia (D) eheyednat keroarerted top Pharr@c%wacheptable salt

t
o?%&l?%t@ ?ﬁ‘]}%ﬁﬁzﬁ@?}%@ a{tc'fpal‘lt}&ps_%lt'sﬂéheﬁ 2 A d Bl A8 Shyldfobromide,

Pdimnhlat@bsﬁﬁﬂlat)smcp’@tq, al§carbhtey binzaate sfomarate, hemifumarate, furoate,

- 2- ro

S G R R ot S Ao i SRR BRSPIBRORS oV ch
t@]?&&ld@tlbﬁor&lte he;ﬁ&hn&d&ﬁuée@llﬁa@wp%l&daa AR gl dek iterliall sai

powder diffraction (XRPD) peaks at d-val ues at;
(zwitterionic) forms.
One embodiment of the invention relates to the benzoate and furoate salts of the
compounds of formula I. Another embodiment relates to N-{5-chloro-2-[((2S5)-3-{[1-(4-
chlorobenzyl)piperidin-4-yllamino}-2-hydroxy-2-methylpropyl)oxy}-4-
hydroxyphenyl}acetamide benzoate. A further embodiment relates to N-{5-chloro-2-
[((25)-3-{[1-(4-chlorobenzyl)piperidin-4-ylJamino}-2-hydroxy-2-methylpropyl)oxy]-4-
hydroxyphenyl}acetamide furoate.

The compounds 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
optical isomers are the (S)-enantiomers (i.e. compounds with the S configuration at the

stereocentre with R* and OH attached).
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6.0, 16.3 and 19.1 or 6.0, 9.5, 15.4, 16.3 and 19.1 or
6.0, 14.9, 19.1 and 24.2 or 6.0, 9.5, 12.0, 15.4, 16.3

wanaa72dse4or 6.0, 12.0, 14.9, 15.4, 16.3, 19. 1ranS8EM6/MB00918

A. The invention relates to the XRPD peaks as shown in
figure 1. Another enbodi nent of the invention relates
to NN{5-chloro-2-[((2 S 3-{[1-(4- chl orobenzy

| ) pi peridin-4-yl] am no }-2-hydroxy-2-nethyl propyl)
oxy] -Ahydroxyphenyljacetam de benzoate (pol ynorph B)
whi ch exhibits at |least the follow ng characteristic

%J@Mbd@l@%iﬁrofdieﬁﬁ%%ﬁbh @dlaté%BE\D 5-91@1@1@2@(}23;-31@1%&5 at;
6, 10.4 and 14.3 or , 16.9 and 25. 4

Célnlorsbe@zymzendm-élyllam@ -2- hﬁdrgxy-@@n@hmmwm I4r 5.6,

ol Plaggipite prisgite @RmERy ), dichiextiny g Lacy o Jolowing
aherabtefisti@X Aay pOwder diffra@ionl(XRPD) héal3,at dGales 48. 0, 19. 5,
%@18 aa%gé .4 or 5.6, 9.2, 10.4, 11.3, 14.3, 16.9,
%0.0, 23.0 and 25.4 or 5.6, 9.2, 10.4,
6l4,.9%, 152, 96.3hfld B9.146. 9, 18.0, 19.5, 20.0, 23.0 and
25 4 °A. The invention relates to the XRPD peaks as

%%dﬁﬂ’ﬂﬂlﬁp@@ﬂ@(m A further enbodi ment of the
.??@tlb%nﬁglf%tfﬁndtﬁ%r{S chloro-2-[((2 S) -3- {[I

&h1810pb¢Az14.3,di6Be il 9.diand 24214.am no} - 2- hydr oxy- 2- met hyl p

TR hBR s Y RIFBERRA L3RS S RLAge et o1 owi ng

Another embodiment of the invention relates to N-{5-chloro-2-[((2S)-3-{[1-(4-
chlorobenzyl)piperidin-4-yl]amino}-2-hydroxy-2-methylpropyl)oxy]-4-
hydroxyphenyl}acetamide benzoate (polymorph B), which exhibits at least the following
characteristic X-ray powder diffraction (XRPD) peaks at d-values at;

5.6,10.4 and 14.3 or

9.2,12.9,16.9, 19.5, and 25.4 or

5.6,9.2,11.3,14.3,16.9,20.0 and 23.0 or

5.6,11.3,12.9, 18.0, 19.5, and 20.0, 23.0, 25.4 or,

5.6,9.2,10.4,12.9, 14.3,16.9, 18.0, 19.5, 20.0 and 25.4 or
5.6,9.2,10.4,11.3,12.9, 14.3,16.9, 18.0, 19.5, 23.0 and 25.4 or
5.6,9.2,10.4,11.3,14.3,16.9, 18.0, 19.5, 20.0, 23.0 and 25.4 or
5.6,9.2,10.4,11.3, 12.9, 14.3, 16.9, 18.0, 19.5, 20.0, 23.0 and 25.4 A

The invention relates to the XRPD peaks as shown in figure 2.

A further embodiment of the invention relates to N-{5-chloro-2-[((2S)-3-{[1-(4-
chlorobenzyl)piperidin-4-yl]amino}-2-hydroxy-2-methylpropyl)oxy]-4-
hydroxyphenyl}acetamide furoate (polymorph A), which exhibits at least the following
characteristic X-ray powder diffraction (XRPD) peaks at d-values at;

6.4,16.8 and 18.1 or
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characteristic X-ray powder diffraction (XRPD) peaks
at d-values at; 6.4, 16.8 and 18.1 or6.4, 10.8, 15.8,

waB0@B0136841 and 19.2 or 6.4, 9.8, 10.8, 15.5, PETBE2006/000918

16.8, 17.4, 18.1 and 25.7 or 6.4, 10.8, 15.5, 15.8,
16.8, 18.1, 19.2, 19.6 and 2199 or 6.4, 10.8, 15.5,
15.8, 16.8, 18.1, 19.2, 19.6, 219and25764 9.8,
10.8, 15.5, 15.8, 16.8, 18.1, 19.2, 19.6, 21.9 and

. L-6. . 1 15.5, 15.8, 16.8, 17.4, 18.1,
%%@;8?%3‘%6?6'5’%881%%9%% A. The invention rel at es to
6#1,69 8<FRBIB peakEs.8sl6d)0md, i1 bhd2l. Bo3. Yet anot her

the invention relates to

SR RS, 175 190t 258 TO4! B e 2SS
@b'l@fg;ﬂi’?B]Zﬁ épﬂdosafmﬁﬁ o 4- Ddé aifioNQg p4-7nydr oxy- 2- met hyl p

pyl ) oxy hydr oxyphehyl j’acét ani de furoate
qHd.8t08phS.B) 15. MGdhl&)lhleEtl@ Gel.Pead5.7e fol | ow ng

SEIEIRAES B S IR FL A0S HIRIBTR 5715

BHednehitibn dlatbs 16,thd RRPD pakas shéwa idfigurd3d. 0 or 6.7,
8.7, 12.2, 13.3, 16.0, 17.9 and 18.6 or 6.7, 12.2,

13.3, 16.0, 17.3, 17.9, 18.6, 20.9 and 27.0 or 6.7,
?e%_a&mtg%&n%oodﬁﬁexﬁ of i@ 1§vie§131§ Peiasgés%o?vlésl éhl%:lo zlg((?s?gl-glﬁm-

or 6.7,
chlvoréhengy)@perikin-6; yllbmmﬂq} Z—By&pXﬁB-rﬂeth)ﬂﬁrOﬂﬂ)cﬁcy@W 6.7,

i ypli“é‘yéac“]z‘%mg‘ 5348 ualgingte i Xk hisothipaphhe following

chedasiedistic X-rijhgowdiPBira etk ( ?(Rbejf)%\éﬂcsla@ afdafids &t; 4. The
é;et hod faor reparl ng the sal orms nmay vary. The

éggragfi,ZQ @t -{5-chl oro-2-
12.2,13.3,17.9 and 18.6 or

6.7,12.2,16.0, 17.3 and 27.0 or

6.7,8.7,12.2,13.3, 16.0, 17.9 and 18.6 or

6.7,12.2,13.3,16.0, 17.3,17.9, 18.6, 20.9 and 27.0 or

6.7,12.2,13.3,13.6, 15.5,16.0, 17.3, 17.9, 18.6, 19.4, 20.9 and 27.3 or
6.7,12.2,13.3,13.6, 15.5,16.0, 17.3, 17.9, 18.6, 19.4, 20.9, 23.4 and 23.6 or
6.7,12.2,13.3,13.6, 15.5, 16.0, 17.3, 17.9, 18.6, 19.4, 20.9, 23.4, 23.6, 27.0 and 27.3 A.
The invention relates to the XRPD peaks as shown in figure 4.

The method for preparing the salt forms may vary. The preparation of N-{5-chloro-2-
[((25)-3-{[1-(4-chlorobenzyl)piperidin-4-ylJamino} -2-hydroxy-2-methylpropyl)oxy]-4-
hydroxyphenyl}acetamide salt forms involves

(1) the free base or a solution of the free base of suitably pure N-{5-chloro-2-[((25)-3-{[1-
(4-chlorobenzyl)piperidin-4-ylJamino}-2-hydroxy-2-methylpropyl)oxy]-4-
hydroxyphenyl}acetamide in a suitable solvent is mixed with any of the acids in pure form
or as a solution of acid(s) in a suitable solvent (typically 0.5 to 1 equivalents of the acid),
(iia) cooling the resulting salt solution if necessary to cause precipitation, or

(iib) adding a suitable anti-solvent to cause precipitation, or
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[((2S)-3-{[1-(4-chl orobenzyl) pi peridi n-4-yl]

am no} - 2- hydr oxy- 2- net hyl propyl ) oxy] - 4- .
waypdroisgeinenyl }acet am de salt fornms invol ves (PET/SEZ006/000918

free base or a solution of the free base of suitably

pureiy-{5-chloro-2-[((2, S)-S-f

(4-chl orobenzyl) pi peri di n-4-y1] am no} - 2- hydr oxy- 2- met h

yl propyl ) oxy] - 4- hydroxyphenyl }acet arri de in a suitable

GO 43Belife BB sl @P4cRing o Ll G ippart oS seps
(Gikyqiseepl (iiy),@nd to 1 equivalents .of the acid), (iia)
' the resulting salt solution if necessary to

(gigolfg%ﬁﬁg aeq gollegting the S@F (iib) adding a suitable
BllstoiSb sBRfefé't%%feso%t@ ChiRlehid ‘ﬂrllgg ?Jnggﬂerzf%re employed may vary.

evapor at | ng 't he solvent ang
Rapirasentativensdlvensathati nmay tei IIshdéto meepsadorapcrgstaldiz@he salt forms

b, BN sty SRl Rl i 5 bineloferapyiateotol

didHlorofana ausiend; @'ﬂiy&!é@tdte”ﬁiﬂ AbaloMitrilgepr esent ati ve
soI vents t hat may be used to prepare and/or

coerdyas @13 fberbodimant pfhenyenEen iere inproNsled the benzoste and
Avoietsdit o {he 11‘?&6%3?1? n o %Mgg sttt G fci d,  butanol,

I sopr opy al co oro ane, acetone,

Tefhphaoet aildiroatdaicet tha inveitic. mAcEosdiugd lin:)foamﬁ wmdhewe
e inveniion, here provi de

SR et B S 2 e an s,

pBefBSbB Hrbabd tharC3025} aillcﬂnhdi@ ple@dribly Hh%te? B4 Qf@%e(e?1 Greater than any
furoate salts of the invention be produce

of 8P-rf): ki 8T §P) grvstaliéne. Ona ﬁmwﬁ)@énvgfegﬂ ﬂmthsebenlgyate and furoate
t
s hORy L lonn S, Bhich AR 0% 40 84 MR BDE755h o T pryseatine.
Agx@ail@’totaffanheﬂ;@@pe(ceo@he gtveﬂicmrthtx’e mlafmom]tdeéﬁ) bteﬂétateﬁﬁd furoate
I refers to
sHonthe R b Hue il STl PR TRt o aling orspeinde 5%

obiteRers % aaa%o%oc@a&nm@r eferably 75% to 85%
ﬁr ystalline, According to a further aspect of the

The degres GF) ehraysalliaitamay by deeimiae by the skibled peragmiusing X-ray
pEHH&Qﬁﬁractmg (XRPD). Other techniques, such as solid state NMR, FT-IR, Raman

spectroscopy, differential scanning calorimetry (DSC) and microcalorimetry, may also be

used.

It will be appreciated that the compounds of formula (I) and salts thereof may exist as
zwitterions. Thus, whilst the compounds are drawn and referred to in the hydroxyl form,
they may exist also in internal salt (zwitterionic) form. The representation of formula @)
and the examples‘ of the present invention covers both hydroxyl and zwitterionic forms and

mixtures thereof in all proportions.

The compounds of formula (I), salts and polymorphs thereof, have activity as

pharmaceuticals, and are surprisingly potent modulators of chemokine receptor (especially
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salt of the invention in partially crystalline form
By "partially crystalline" we include 5% or between 5%

wanw72@8eer ystal I i ne. The degree (% of crystaPCTiSEL006/000918

may be determ ned by the skilled person using X-ray
powder diffraction (XRPD) qer techni ques, such as
solid state NVR, FT-IR, Rarmr% spect roscopy,
di fferential scanning calorinmetry (DSC) and

t I
ol EEuR s Fhe d B Br B B 3R sl o g fnfammatory,
pralifemtiv el daShefpRoliferstifd dﬁ@sMnHtlmhitﬁﬂﬁ»gchlﬂbuﬁledMEd| dideases.
t he conpounds are drawn and referred to in

hydroxyl form they may exist also in |nternal sal t

Aa ﬁ(ﬁi‘lé B P HeG vefnﬂfngnor Eg)‘ﬁalrr&%ﬁﬁm Ak nftﬁgblg satl fg&‘ ‘%a.{x kg used in

e exanpl es present i1'nvention covers
theygeadmgnt oind zwi tterionic forms and m xtures thereof
in all proportions. The conmpounds of fornula (1),
salts and pol ynorphs thereof, have activity as

1phar papRAtbiyGRcs obRREkRE BisSAePHS thé &%Xysﬁﬂél@&lﬁ asthma, including
nmodu| at ors of chenoki ne receptor (especi al y%:CRI

brenchist aHlyreise intrinss extaingicnenprobre-indusad, dyug- h?éuche(attqhghmg aspirin
ﬁ& NRWEBL; 8) and'}fugt??{g'géas egﬂmﬂr@dtﬁ fn%rﬁ’l ﬂtéﬁ? a@dqgersmtent and of all

yper pro eratlve
sevemiting laod) ptb.ai daysesediaitveyl hgpeseesponsivehesspoiponio dbetuctine

PPE’\QIC}%@%% (%Snégg%{cézl)@g gg}n’aﬁ Ut | ﬁ clhflg ggc e eﬁ rdfe%s%%{)ﬁﬂm bronchitis;

ei‘nat @rroﬁcﬂléo@é?s'isf cPHR b6, k’zﬁ*c&iﬂ@s@@?ﬁﬁwf’g 1nB8nAENRY Siseases;
|nc udi n ast hma, |nclud|ng bronchi’al, allergic,

by pRrs RISV EY PRSUrioniis; ingdibepsis, g@mdmmogemm@brpmg glerdohus
d nduce
bR L LB a0 SR s L e

cheuerinfertim, imheling thbercalasis esd apergiltosiaynd other fungal infections;
chron uctlve pul mon

R BB e O RS tE BT o
vEREIafee hinll bﬁln%@ﬂ%p%ﬁ@nsm&"mm% ac@xﬁfgﬂﬁﬂh@lﬁg 2%hnent of
c%ﬁ%%&%gégéawftﬂ rlx(xzf?e:n?n?a?tlorsy anfdaslgcrrrgt[)ry conchtmns of the airways, and
iatrogenic cough; acute and chronic rhinitis including rhinitis medicamentosa, and
vasomotor rhinitis; perennial and seasonal allergic rhinitis including rhinitis nervosa (hay
fever); nasal polyposis; acute viral infection including the common cold, and infection due
to respiratory syncytial virus, influenza, coronavirus (including SARS) and adenovirus;

2. bone and joints: arthritides associated with or including osteoarthritis/osteoarthrosis,
both primary and secondary to, for example, congenital hip dysplasia; cervical and lumbar
spondylitis, and low back and neck pain; rheumatoid arthritis and Still’s disease;
seronegative spondyloarthropathies including ankylosing spondylitis, psoriatic arthritis,
reactive arthritis and undifferentiated spondarthropathy; septic arthritis and other infection-
related arthopathies and bone disorders such as tuberculosis, including Potts’ disease and
Poncet’s syndrome; acute and chronic crystal-induced synovitis including urate gout,

calcium pyrophosphate deposition disease, and calcium apatite related tendon, bursal and

synovial inflammation; Behcet’s disease; primary and secondary Sjogren’s syndrome;
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hypersensitivity pneunonitis; lung fibrosis, including

cryptogenic fibrosing alveolitis, idiopathic
wonvweErasdeti al pneunoni as, fibrosis conplicati ngCT/SE2006/000918

anti -neoplastic therapy and 5 chronic infection,

i ncl udi ng tubercul osis and aﬁgergillosis and ot her

fungal infections; conplicati"6ns of |ung

transpl antati on; vasculitic and thronbotic disorders

of the vascu and na ertensi on

sSpP{aslore TRyt AR B LR A BT g ed

BAMIAvERSHAE HRsRE At uhdiFfefdnBARA LIt cRisSRS i8da06; inflammatory

condi ti ons of the ai rways, and iatrogenic cough acute

rayrpadias emﬂl@dlmdwtowpﬁ@tsw@ﬁ rp@lwwomtlﬁs eolyrealpiaahemadisa; juvenile

Iy
oS R Bp b Mook o RS AR oA SRR RN Meribution and
akeeted syndoaks, pad ylmomaﬁc feetrel itsi slya:bmlcnfoaqihcaxmns vasou11t1des
ud| Q n co ectjon due . to "
n.l@g%w & frsﬁngyﬁ%{}m lfay\9§l$ﬁ%rterftﬁf5 AU B keR ey prlyarteritis

roli&kal HstrBGopit Bty aRddisagRinAYd 1 les %soc@&@&wﬁﬁ@lmﬂhféoﬁen
arthritides associated with or including

hypersgnsitiviy ireactonss eraeglphulinesind patsprdicips;ilewbpclapain; Familial

BRI A IR RTRL B RO AR o TR BR 83 o
diseade; wgnnducb@amygg)?sj t@?bﬁifﬂltﬂ&sﬁmﬁhﬁy@h{tﬂlés s di sease;

t oar ies_includin .
Zﬁ&%ﬁ&ﬁa&@@% etﬁegwdgﬁaf Wacugqs{gﬂﬁﬁa[jﬁhégrd?réée% fogjury [for
e@ﬁﬁl{%'sf)d)r% A oh @hséafs@r SMtRL %fdn %Mﬁé‘fﬂeﬁﬁﬁﬂﬁ‘& Rthritis,

septic art r|t|s and ot her 1 nfectionrelated

oaﬁemﬁgmsrg@ls oSt anarape i), @éhegmmSease (sutheasdutensitghral disc
n cu

RSt 8 b B S BEAE AU LREGR ot B BT pe SF € (oot

ogietpqrodls, Pages dmbmroophaﬁﬁmm) @emmmlm silsedstha, migtd

caIC|un1a$ a&t rel ated tendo bursal. and_synovi a

PRI FAEE o NSO shen i ogrtivpadaies mwég»n%mse@éec@ﬁ@a%sy

pHiGWnGs)s syndrome; system c sclerosis and |imted

scl er oder ma; system c | upus erythematosus, m xed

4e o Aiacpsoviasis, iatppiredetnatisise eontanh deummdifis peotbert deatreaious dermatoses,

aﬁ&) @{Aggéd' tég dfé}kp%rc'slégs@\h %%g’c?l’on fclll O%A oc)sf?c[%ﬁglgtatls se%orrhoelc

dpmha,mﬁj @Irlﬁaﬁtfsdmfmtlfcﬁmls Jicheamildreis dichbi bdlérdsisne bidebhig:, pyoderma

i di opat hi ¢ .infl to arthrjti des of t ever i nt
gaﬁlggFIFqSB@ﬁ sagﬁggnﬁa sco{d upus erytixematosus pemp <rilgus pemﬂh?gmd

epidermolysis bullosa, urticaria, angioedema, vasculitides, toxic erythemas, cutaneous
eosinophilias, alopecia areata, male-pattern baldness, Sweet’s syndrome, Weber-Christian
syndrome, erythema multiforme; cellulitis, both infective and non-infective;
panniculitis;cutaneous lymphomas, non-melanoma skin cancer and other dysplastic
lesions; drug-inciuced disorders including fixed drug eruptions;

5. eyes: blepharitis; conjunctivitis, including perennial and vernal allergic conjunctivitis;
iritis; anterior and posterior uveitis; choroiditis; autoimmune; degenerative or
inflammatory disorders affecting the retina; ophthalmitis including sympathetic

ophthalmitis; sarcoidosis; infections including viral , fungal, and bacterial;
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associ ated syndrones, and rheumatic fever and its

system ¢ conplications; vasculitides including giant
woebd7/asdeer i ti s, Takayasu's arteritis, Churg- SPCaSE006/000918

syndrone, polyarteritis nodosa, mcroscopic

polyarteritis, and vasculitiggs associated with viral

i nfection, hypersensitivity reactions, cryogl obulins,

and paraproteins; |ow back pain; Famli al

6'£ %h%tﬁér{t@%@ilﬁggg%?gc{s'gg\%ljfgllﬁflgﬁéﬁﬁdoa 1@@ 3)%%5)113151919, including reflux;

edsingphilivigrstrd-eatetitig ngiswsytotig o’ BisbeoliBdicluding ulcerative
opat hi.es; 3,.pain aind connective tissue renodelling

BRI et PREItstal: COR G ({FEFe, ifEblE BOWpjIRGFOpFoRad food-telated

aB%3TR hhi GPAkY Bavie REEELY fenRte #bRIRSKit éﬁﬂs i1 9 88erb 8! thinitis or

exanpl e rheumatoid arthritis, osteoarthritis,” gout or

eer al arthropathy), other joint disease (such as

T o e N, T

off SRR ch6leSystifg Paiicreatidis AP S UG and ThRARLCT 0Si S) ,
pol ychondritits, .scleroderma, m xed connective tissue

8di gemipuFna sy Reldig faieTiEal apd eloarerderaphrtis; deglratie

s Rdt6le A5 s R thQA@RE béidtS dnd c‘hroﬁé‘{iﬁ‘térsﬂﬁﬂﬂ LS an POReE s ulcer;
dermatitis, contact dermatitis or other eczenatous

adge ped duesic umtlttitdepraytetitis, ppdidimpesr senheritis aridt splpingitis; vulvo-
reactigns: .phwto- and photoder.matitis;. seborrhqeic

G PO Sl e PO B PR ol Rte AR Bl

ol i ahegtafs edjevtioglkutandchiRphi fﬁlaowiﬁ%ﬁﬂﬁé)ﬁﬁlp%ﬁgﬁ@m%ﬂiﬂh of
skin sarcoid, discoid |upus, erythenmatosus, penphigus, .

Hheii 1 er-d e BeRpomgrae™s ki or seiea o foflewinglood transfusion; or

BRI AB5E PBrsuMBifibdatd;des, toxic erythemas, cutaneous
eosi nophi I 1 as, al opedia areata, male-pattern bal dness,

18WERNS: Alzhermdertdiseasdnaroti@n dermeriting dispragrsanepdieg yi/Peamd nvCID;
mul tiforme;.celluli.tis, both infective . and

PSSR BRI ool B ¥R Sibnisear

afl@fosoleto3 RQAE vadchNtis; tamgRial anekitat hetstidnsPiracib suletmtl @Rfonic pain

drug-induyced di sorders_including fixed drug.eruptions; .
(acute, intermuttent or persistent, whether of central or peripheral origin) including visceral

pain, headache, migraine, trigeminal neuralgia, atypical facial pain, joint and bone pain,
pain arising from cancer and tumor invasion, neuropathic pain syndromes including
diabetic, post-herpetic, and HIV-associated neuropathies; neurosarcoidosis; central and
peripheral nervous system complications of malignant, infectious or autoimmune
processes;

11. other auto-immune and allergic disorders including Hashimoto’s thyroiditis, Graves’
disease, Addison’s disease, diabetes mellitus, idiopathic thrombocytopaenic purpura,
eosinophilic fasciitis, hyper-IgE syndrome, antiphosphotipid syndrome;

12. other disorders with an inflammatory or immunological component; including
acquired immune deficiency syndrome (AIDS), leprosy, Sezary syndrome, and
paraneoplastic syndromes;

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

pericarditis; myocarditis , inflammatory and auto-immune cardiomyopathies including
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5. eyes: blepharitis; conjunctivitis, including

perennial and vernal allergic conjunctivitis; iritis;
wanv@Eroisie4 and posterior uveitis; choroiditis; PCT/SE2006/000918

aut oi mune; degenerative or inflammatory disorders

affecting the retina; ophthalgitis including

synpat hetic ophthal mtis; sarcoidosis; infections

including viral , fungal, and bacterial;®6.

i i30S e s

SREHR) 85k 03 ARD BT ol s, and aoric
mdwimg)piﬁ@dtuvc (@asxanml@mphrhtnc) srasamhﬁdaspdakcﬁéérs of the @FuXirdal and

di.sea colitjs incl.uding. ulcerative colitis,

TGRS "b‘ihtﬁr“?& prlehifiy anitdnmrbags dndigiag deqpyyein thigrabosis and
cbppBtatRYNEf RRoseaRthsf 0od-rel ated al | ergi es which may

have effects remote fromthe gut (for exanple

1ffi grealpey: tepment ofromman eagmerapiuding paastideribreast; lung, ovarian,

£ nat.it

PPRBEhLy el B8 b M B TS SISl Sl ecting
ﬂpmlvmleelaarrdw $inclding tiaclatlencaria) eﬂﬂIQMphoprBhferatlve systems such as

n uri.nar r|t| i ncl interstiti and
Bk AR R txiphorots nelRels s epyan sop rgaiment of
Iﬁdﬁésltdﬂiéld%as%%iﬁ%rﬁﬁﬁ r@dﬁh‘%ﬁée@ ddd %h@&plésha@ncwﬁésl bAS
and Hunner's ulcer: o acute an hronic urethritis,

15r Gattesintestival teast: diagling dibense, @mm,uepmsomh@g&sapwmwhs,u S;
niéa&so}égtr%??%ﬂéhﬁ S%%Sﬁg) %yﬁglg&gﬁv ‘ﬁ'u? %?1%’5@? && 1hs qnqetermmant colitis,
mﬁqbé@bmwlmsoateutlmtaiﬂei bmhelmyndrofne ﬂoﬁ\mhﬂzgmnﬁtﬁfy &xelgal Bod-

t.ra ant a | iver hone
B B B M St e ok R e A o B B S 1
e®fensenr oni ¢ graft versus host disease; s 10. CNS:
Al zhei ner' s di sease and ot her denenting disorders
including QD and nvCQID; anyl oi dosis; multiple

{ I

ZIE gs ee?g | cgt gﬁ rééglg%{ﬁénp x%gld%é’ A 9&1%5“?1%9 o?%n%?[faad) ora

ph’gamhermaﬁly gecaytable salt ot mlmnﬂthehbm p@l;pmrphl(: ﬁmﬂsehereof, as
hl nt ﬁ téefnt ?r Lﬁelf s‘%‘st ent, whether of central or
FEFstieY FrmSH iUy 1 he%%B%i ng vi sceral pain, headache,
mgraine, trigemnal neuralgia, atypical facial pain,

joint and bone pain,
In a further aspect, the present invention provides a method of treating a respiratory

disease in a patient suffering from, or at risk of, said disease, which comprises
administering to the patient a therapeutically effective amount of a compound of formula
(D) or a pharmaceutically acceptable salt or solvate thereof or polymorphic forms thereof,

as hereinbefore defined.

In a further aspect, the present invention provides the use of a compound of formula (I) or
a pharmaceutically-acceptable salt or solvate thereof or polymorphic forms thereof, as
hereinbefore defined in the manufacture of a medicament for use in treating a respiratory

disease.
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0 pain arising fromcancer and tunor invasion,
neur opat hi ¢ pai n syndrones i ncl udi ng diabetic,

weoasd7/nspet i c, and Hl V-associ at ed neur opat hi e BCT/SE2006/000918

neur osar coi dosis; central and peripheral nervous
system conplications of naligrant, infectious or
aut oi mmune processes; 11. other auto-inmune and
all ergic disorders including Hashi nmoto's thyroiditis,

I@é%ﬁ@&r aSpedd, ﬁﬁ‘egﬁ%e?tﬁtg nﬁgﬁ Fovilles %%%e?hodddf%g%rg‘an airways disease

litus, 1dio ct ocytopaenlc pur pu
ueggainmrp hmﬂfqrmgffg;gm jor tuf lsgk dfys;mjr dibgke, sg}mlmmmnses administering to the

t ndrone; | 1 ot her ers with an
et BBl RS o eiadtnent BoPHE B g
pheshtceeiballyatoaptable khle beiSHBRO O of M dPPic f&:ﬁﬁrtﬁewof as
Sezarévsyndrone and par aneopl asti ¢ syndrones; O

herginbelradeliiedr . at her oscl er osi s, affecting the

coronary and peri pheral circulation; pericarditis;

nyocarditis , inflammtory and auto-i mmune

Is afitittempsnoat; Hiegsesemtahvagiting pyovides dinedthcslarf treititig an inflammatory

L. schaem c,.r fision |nJur e ocardi.tis,

R et B e o T ey e S eopmpgiss

aehnaiPbienSHRG peitiehto) thed F@ﬁiéhl'l}t ERETe Sh e des é%re;%mﬁlh &f formula
Vv

frOXInH| and perlphera ei ns including phlebitis and
(Drpraritesmaceuticadly gercntgbisaels ov aqlviate thee ospalymenphic forms thereof,

aQHHE&b&@khﬁ%im?f varicose veins; 14. oncol ogy:
0

t r eat nent conmon cancers |nclud|ng pr ost at e,
breast | ung, ovarlan pancreati c, bomel and col on,

C n_an in tungrs. an ncj e
1 PR g e R Pl T B SR Pklanimady O or o
pmabmampa@iepﬂ‘ame aalt Mles&mt BBRof SYlymAsiphie @&Jfﬂsnhe'iecﬁﬂys
non- Hodgki n' s | homa; including the prevention and

hﬁlieé’é’FfPé%@efHFd ik 5§taat1faetueﬁ eferpmedigayeent foymise in treating an

G Ate Sage2Nd paraneopl astic syndrones; and, 15.
gastrol testlnal tract: Coeliac disease, proctitis,
eosinopillc gastro- enteritls mastocytosis, Crohn's

%gurfh ?ﬁpﬁclétc £ %%%s%/et ugven 1on pfov{Td]eg %%gs:g gf e? co(fl?plouncli of formula (I) or
a pharmaceutically-acceptable salt or solvate thereof or polymorphic forms thereof, as
hereinbefore defined in the manufacture of a medicament for use in treating an airways

disease.

In a further aspect, the present invention provides a method of treatment of respiratory
disease and/or asthma, in a patient suffering from, or at risk of, said disease, which
comprises administering to the patient a therapeutically effective amount of a compound of
formula (I), or a pharmaceutically acceptable salt or solvate thereof or polymorphic forms

thereof, as hereinbefore defined.

An agent for the treatment of inflammatory disease, respiratory disease and/or asthma,
which comprises as active ingredient a compound of formula (I) or a pharmaceutically-

acceptable salt or solvate thereof or polymorphic forms thereof.
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irritable bowel disorder, irritable bowel syndrone,
non-inflanmatory di arrhea, foodrelated allergies which

woavwe/efdeect s renote fromthe gut, e.g., m graPQ&SE2006/000918

rhinitis and eczema. Thus, in a further aspect, the
present invention provides ajgonpound of formula (1)

or a pharmaceutically-acceptable salt or solvate

t hereof or pol ynorphic forns thereof, as hereinbefore
defined for use in therapy. In a further aspect, the
present invention provides a nethod of treating a

In e Spithegasnept, teqwessat invendiop atavades theufst of 4 ngmpovarhof furmata (1) or

' f...said di whi pr.i ses adm nisterin
@i eR e S BRERL ol b el PR pF SRy ROt b o
heeuiteiire definddan M rardufdct@é oPa MBAEARGR Yo uea ki treating asthma or
acceptabl e salt or solvate thereof or pol ynorphic

obsHustdEPuIBaREdistashef ore defined. In a further
aspect, the present invention provides the use of a
conpound of forrmula (1) or a
Ip b duntheer @sptect; Hidl presauiiepdndibh pravales theruss of ¥ edmepduiné o€ fifrmola (I) or

pol ynor phi ¢ f or her eof s,.hereinbefore. defined in

e AR ey o e PBp e DR bt ol o B et o as
Hefstitefcat defnediif €RSBarhifacturé bf 4 MEdicABHR Er thd HEtRERDE Rhiman
invention provides a nethod of treating an airways

digeawa B Cqmulitions dn Whigh madpiatien AGCERS aptivly inbenefisial. of |

sai d di sease, which conprises admnistering to the

patient a therapeutically effective anmobunt of a

I thepoutedt of thé present specificaton, shephiam hherepy'i atsl ihyludes "prophylaxis"
acceptabl e salt .or. sol vate thereof.or. polynorphj.q,

PESTRe ey adfinc RhindRat fiBe brEiator Tirday Thamie e
"dfeppeiticallesipuRB Yonstiicdntd@dinglyovi des a net hod of
treating an inflammatory di sease in a patient

suffering from or at risk of, said disease, which

FoP R abs G e Aifddat %ﬁe‘f'a{ge{}ﬂc 1Rs {Hg%ogz%%}aﬂﬂﬁniﬁered will, of gourse, vary
therapeutically effeéctive anount of a conpound o

Withy thel Fempound employed, the mode of administration, the treatment desired and the

disorder indicated. The daily dosage of the compound of formula (T) may be in the range

from 0.001 mg/kg to 30 mg/kg.

The compound of formula (I) and pharmaceutically acceptable salts and solvates thereof
may be used on their own but will generally be administered in the form of a
pharmaceutical composition in which the formula (I) compound/salt/solvate (active
ingredient) is in association with a pharmaceutically acceptable djuvants, diluents and/or
carriers. Depending on the mode of administration, the pharmaceutical composition will
preferably comprise from 0.05 to 99 %w (per cent by weight), more preferably from 0.05
to 80 %w, still more preferably from 0.10 to 70 %w, and even more preferably from 0.10

to 50 %w, of active ingredient, all percentages by weight being based on total composition.

The present invention also provides a pharmaceutical composition comprising a compound

of formula (I), or a pharmaceutically acceptable salt or solvate thereof, as hereinbefore
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(1), or a pharmaceutically acceptable salt or solvate
t hereof or pol ynorphic forns thereof, as hereinbefore
wdebi7reshe4 | n a further aspect, present inventi BAT/SE2006/000918
provi des the use of a conpound of formula (1) or a
pharmaceutical | y-acceptable galt or solvate thereof or
pol ynorphic forns thereof, as hereinbefore defined in
t he manufacture of a medicament for use in treating an
abfif 2 HRA Uidticfl B B RaroclaBorlich Y 42610 B bansd o CHANY:
I'nvention provi des the use of° a conpou 0 or nul a
cgdriersor a pharmaceutical | y-acceptabl e salt or sol vate
t hereof or pol ynorphic forns thereof, as hereinbefore
defined in the manufacture of a nedicanment for use in
The @Rlehfiéh RiRthad Frokiss £pBe&s Sor thepRpdriid @ a RaRBsdeutidale
present invention provides a nethod of treatnent of
cpiappyitien ofthe Wivertione whith/comprsssipsingiapompeund efformula (I), or a
pﬁéﬁﬁa@éﬂtﬁglht éc%.@%taﬁ’]{e st of éo?\lfﬁte?{l{lereﬁﬁ Iagh&%;ﬁlggf%%’ de‘ff'ﬁé&, r%Vith a
conprises admnistering to e patient a
phiraraapeichily adceytable fadimtvante diloentn éndddr carr@npound of
formula (1), or a pharmaceutically acceptable salt or
sol vate thereof or polynorphic forns thereof, as
T?h@?)ﬁérﬁﬁ@&ﬁfcﬁl &hdpoRitidns By BESdthinfs@ied faBichIlL et gT8NMhe Bling and/or
i nfl ammat ory di sease, respiratory disease and/or
aFYWRYheL, to ik i) db thsripeie of spdutipns. spépepsignse bempiluogoalkane aerosols
agﬁa ceu ??OC agfagﬁglésggé% %’Bel?%c%gl’ f 'g'obry (ggll a{/dg%uéls%rﬁleorn €6 eofrOrm of
tbddty; ep uidscsylharsnpow dees eodradutesaof byr panatnterabaiathistrativa in the form
resent inventi.on provides the use of a congpoun fo. .
of it o PysDgrei R b St 1 iaBlrefut iy Fechhadpinistration
115 e fain® of ip&Rforied oInydRmBIN.In & ?feﬂ&récf@ﬁtﬁﬁfmexﬁl,&he compositions
her ei nbefore defined in the manufacture of a

ofrthgiievamiiap arepdmigistered tonieallyi ygnkadatioia or chronic
obstructive pul nonary di sease. In a further aspect,
the present invention provides the use of a conpound

The tdror ‘istabdity’l 3s defined herein includes chemical stability and solid-state stability.

By “chemical stability”, we include that it may be possible to store salts of the invention in
an isolated form, or in the form of a formulation in which it is provided in admixture with
pharmaceutically acceptable carriers, diluents or adjuvants, under normal storage
conditions, with an insignificant degree of chemical degradation or decomposition.

By “solid state stability”, we include that it may be possible to store salts of the invention
in an isolated solid form, or in the form of a solid formulation in which it is provided in
admixture with pharmaceutically acceptable carriers, diluents or adjuvants, under normal
storage conditions, with an insignificant degree of solid state transformation (e.g.
crystallisation, recrystallisation, solid state phase transition, hydration, dehydration,
solvatisation or desolvatisation).

Examples of “normal storage conditions” include temperatures of between minus 80 and
plus 50°C (preferably between 0 and 40°C and more preferably room temperatures, such as
15 to 30°C), pressures of between 0.1 and 2 bars (preferably at atmospheric pressure),
relative humidity of between 5 and 95% (preferably 10 to 60%), and/or exposure to 460
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a pharmaceutical | y-acceptabl e salt or sol vate thereof

or polynorphic forns thereof, as herei nbefore defined
wonod7hvesasmnuf act ure of a nedi cament for the trearsSEm06/000918

of human di seases or conditions in which nodul ati on of

CCR activity is beneficial. 1 the context of the

present specification, the term"therapy" al so

i ncl udes "prophylaxis unl ess there are specific

"ther
I'uQ gf ﬁ%’t\élggiseel gﬁ%ﬁf&ﬂéﬁf&g&yﬁd%g%c rg.'gt rtll}% ot qulglet chgrponths)
IBEmier bk ca;hd)Mensr,‘reaitsl 00? tigedint drgioa mgrtbecfoumlets bt s thas 9%, more pref-

Sy St e e hetsostio Bekiihin Y dhomticaly g Brgmpposed, or
s@ﬁa IstaRtr ARFIIBE af hﬁﬁbﬁ%{te "I'Tl@'sféﬁ‘lte@ Eers&h@ﬂﬂ@ﬁk%m@@ﬁﬁﬁtﬁe above-

of the compound -of formula be in the range

hergioned gpper fed log/et brr@@ fcvrgmgeraturreep@mpmmddebﬂvef kunmslita represent

e{xhl)emgp gf IP(H%{ Eﬁgrggé %o ‘%‘Ffaa%ﬁ ?}Pa‘f @ aeﬁ% lflpat%gng §€ exgremes

willndot be éﬁfe@ﬂmeﬂ dutigg fl@ﬂhml @lﬁra’ge pdngrarmpuhmabf 50°C and a pressure
conposition in which the formula (I)

6ﬂ€ d/ salt/solvate (active ingredient) is in

associ ation with a pharmaceutically acceptable

dj uvants, diluents and/or carriers. Depending on the
Fhsdavestion avill nowtbe et explpige@brraiwergtte Sl folowips diusirafive
g%hiegreferably conprise fromO0.05 to 99 %w (per cent

ght), nore preferably fromO0.05 to 80 %, stil
rmre preferably from0.10 to 70 %, and even rmre
rably from 0. Oto of active i

nt,
TREENT AGESOHR) ?ﬁe(?ngfhgalgaéli J@It}blgg‘éqﬁq%ortao %ﬁan Mercury VX 300

é’h@'ﬁa&sdré hdted hhBe RERSAAEL PMER! Hi0h Blpafs Bé&ﬂﬂl@cﬁls(pﬁm) relative to
phar maceut i cal conposition conprising a conpound

tetsaaethesilang (THS) as phinteread stanfladd | y accept abl e sal t or
sol vate thereof, as hereinbeforedefined, in
associ ation with phar maceutical |y acceptable

it deyR4ltsdlvenli fedle f chiadGiror-d (& T.2Pppm), A6Rorierk &8 .08 ppm), or

further prow des a process for the preparation of a
81250 ppm) were used as internal standard.

Low resolution mass spectra and accurate mass determination were recorded on an Agilent
MSD 1100 LC-MS system equipped with APCI /ESI ionisation chambers.

All solvents and commercial reagents were laboratory grade and used as received.

X-ray powder diffraction (XRPD) analyses were 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)) and were obtained

as described below:
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conposition of the invention, which conprises mxing a
conpound of formula (1), or a pharnaceutically

weacoEpisdshe salt or solvate thereof, as herei nBET/SEZ006/000918

defined, with a pharmaceutically acceptabl e adjuvants,
di luents and/or carrier. The jgharnmaceuti cal
conpositions nmay be admnistered topically (e.g. to
the lung and/or airways or to the skin) in the form of

[ is f | war oal kane .aer osol.s and
A B e U RREIT A o ISR B RmERS Sl R Fofalfc cuko
radimion @5 k& dndri0imA) Wes fised Morthe hrbldys88. SThest 8ftics contained
syrups, powders ar granules, or by parentera
eSS i Pl Ao ke on e
bRUERERRI PINSs thAl wht¥ rstiiRg Hﬁﬁﬁg%f@ %e%gé(;ﬂ{é}héftg b 9 oRfard éPtics

rectal admnistrati on in the form suppositories
conptained seliraislity, an antemaicetiscastir elitbo ticaiwing, slit 4%l a monochromator.

iLLjon f ot i pvent i on ar.e adm ni r . :
T8 TR 28 N s el A O Py e Blegor. Difraction
patdhigereltRIIested bdtwbeiiPs< shandaP 461AR dohfiYoud8€hn mode with 2 step
solid-state stability. By "chem cal stability", we

‘sizaef 09261 Haet 4 reterpdy° B ppomiiuty. Ravodatt ver ssabd sleafonidaily.

£ YR PR R A SR Bl ettt ur e w11

pharmaceutically acceptable carriers, diluents or

aﬁ%ﬁ ant%%,under normal storage conditions, wth an
A prselyicsi X 2pE PROUVED &P diiertomsior uigflaetiomimedeoras used for the

L "ol | ability" i nel ud
e ekt AasneriD) A PSRNt ke b o ol bOEHER
pimapetery onaipawder Xsof differttanndtercsoftivat diffractidndatad@niparableod the
i rrul atign.in which it is provided in

d%%ﬁ]%)??%?éégw elwcoglﬁ(g[?c}mceuti cally acceptable carriers,

di l uents or adjuvants, under normal storage

onditions, with an insignificant degree of solid
Tg‘? Bpaenqlapeisehior thsipopwondssyas gengrpted asing ACD/Name 8.00, Release
PFRGEYSLSbhisgat i on, solid state phase transition,

hydrati on, dehydration, solvatisation or

desol vati sati on). Exanples of "normal storage

TEORHRY Fbrd floHe ey GREr at ures of between minus 80
DMSO dimethyl sulfoxide;

DMF N-dimethylformamide;

THF tetrahydrofuran;

TFA trifluoroacetic acid;

XRPD X-ray powder diffraction
Example 1

N-{5-Chloro-2-[((25)-3-{[1-(4-chlorobenzyl)piperidin-4-yl] amino}-2-hydroxy-2-
methylpropyl)oxy]-4-hydroxyphenyl} propaneamide di-trifluoroacetate.

(1) N-(2-Hydroxy-4-methoxyphenvl)propanamide

To an ice-cooled solution of 2-hydroxy-4-methoxyaniline.HCI (600 mg, 3.4 mmol) and
triethylamine (3 eq) in dichloromethane (25 mL) propionic anhydride (1.1 eq) was added
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pl us 50C (preferably between 0 and 400C and nore
preferably roomtenperatures, such as 15 to 3000,

wonrewgus@es of between 0.1 and 2 bars (preferabPgTaE2006/000918

at nospheric pressure), relative humdity of between 5

and 95% (preferably 10 to 60%,, and/or exposure to

4601 ux of WV visible light, for prol onged periods

(i.e. greater than or equal to six nonths). Under such
despielie. TRO Solu e e

| ess than 151‘05}5H ‘trvrgsr lgﬁ a? gﬁbllgirﬁ\a&%%é @géﬁﬁ% T&%ﬂ;‘&gn W?S quenched
M%M?rarheﬂayeéss@pmmd aBdghecirganiicplidsy extracted with 1N NaOH (aq) (3 x

t t
oo ol B HERERE s ol s AT fpusled iR dione
ekﬂmtaiboﬂledembrmﬂamqserzsamp) Tanefgahic &Shas% vfr&:dggcri gxswernanhydrous

rature sure and rel ative hum d
S%‘ﬁ’tr‘r‘g H@bat&f filtrsedhand remgv et veermpravisiag thy rsugtttlﬁétcompound asa

bERH i ( 9535119%@% pns of these extremes will not be
jexperienced during normal storage (e.g. a tenperature

Bf NEROAMHzpEBEE141d8) 17.08. (b), t(ass) (d, ThegianvyEmtd. m(cwul + 2.8, 1H),

e, fu e y . I.e ence to the fol
PoeEen 2t boehes b BL A B 250 4 B s odbd oS, 310
A@C}'a.qsaﬁ/zurgst[m[-ﬁpova 400 or a Varl an Mercury VX 300
and data are quoted in the formof delta val ues, given

in parts per million (ppn) relative to
standard. The
(@Zﬁg ?glﬁfog% lb\S;J ghh?} %%%‘Ic\ﬂ%rbxgg%egwj %ﬁ?}f@]ﬂe 7.27 ppm,

Taeetwrmoled sphitidn ©5Np@rl')ydrcmy %ﬂioﬂy;ﬁleﬁﬁbprapﬁﬁn@dlmsoo mg, 2.6

o5 Eor e i Bt by Rl i S O ME B A o BBk (70%,
1eq) Wik fged ﬁmedPﬁBrﬁ&QOTh&eﬁ@lms%mr@& Pdr@,ﬁ%ﬂdl%ﬁih 5 tes,

[ESI ionisation chanbers. Al solvents and comrerci a
a?@&’&&ﬁﬂ%""ﬁe‘t"éﬂ?}%d\f igh BN Béi%ae(aa}ﬁ 0 yeled Thsaquevephase was
I
Wgseéef@)gfl%eo%ﬁ%g r?c%%l @ﬁﬁg the(g@:) calg 55&,2 S\fvtei‘tg Vepter (3 x 25 mL),
driest dnddsmpwaion fvad:uoe pmvlrlmg G aulmthdZ:OmpbuIﬁhs agfi8ple solid (408 mg,
7{:}151darrent al s of

1HNMR (300 MHz, acetone-ds) § 9.68 (b, 1H), 9.12 (b, 1H), 7.37 (s, 1H), 6.62 (s, 1H),
3.83 (s, 3H), 2.49 (¢, /= 7.7, 2H), 1.18 (t,J =17.5, 3H); APCI-MS: m/z 229 [M*].

(iii) N-(5-Chloro-4-methoxy-2-{[(2S)-methyloxiran-2-yllmethoxy}phenyDpropanamide

A suspension of N-(5-Chloro-2-hydroxy-4-methoxyphenyl)propanamide (202 mg, 0.88
mmo}), [(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%)).

lpNvr (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=17.6, 2H), 1.47 (s, 3H), 1.25
(t, J=17.5, 3H); APCI-MS: m/z 299 [MH"].
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Crystal | ography, Oxford University Press (1992);

Jenkins & Snyder, eds., Introduction to X-Ray Powder
woizbdrraasdsonet ry, John Wley & Sons, New York (RO®GE2006/000918

Bunn, ed, Chenical Crystallography, C arendon Press,

London (1948); and Klug & Al gxander eds., X-ray

Diffraction Procedures, John Wley & Sons, New York

(1974)) and were obtai ned as descri bed bel ow A

Bragg- Brentano paraf ocusi ng powder X-ray

di ffractometer using nonochromatic CuKa radiation (45
(VN1 Gror2 [( B9)Bef$ 1 (el of cbenyiipireridiny4-@Hamihio 8- 2 Hyidaxy Y2 -
sI| ts an n ,utomattl c
L REIPaRcaiy A8 ER zero

TB %%BEMQM 6£11 m 61{1@1%&&% p{\@&@]ﬂ my@aﬁmectyos 0 b*h%nolP and N-(5-

nmeausur enents. The secondary optics contai ned solle
cldpior4methexgdt ﬂ(ﬂé%—n@ﬂar&mras@aﬂi@th@ty}pheml)pm@emanmﬂ@(1 eq) in

h d
o Seblo B A MRS HAURLRL T ShL LI il ARt ves
rdfiukéd foe 18 &NT ]mhﬁ@bﬁmlmmﬁvﬁ%dumafér HMN®ABHESEX column (Bond
e i b 4ol R ST SE Foeral * .
sWRERIcATP AT 2 ShifGld SMnfAddid/meBRARSIYBL0ONx %%ﬂ@e’fﬁ@wgﬁqa ers

on raw or snoothed diffraction patterns anal yti ca

wterwotedppbthvRplvgigedio ved ia croree peviding Neﬁﬂcél&qrpdn[(mé {{1-(4-
R B PR TR S RS A ST e s

pm@amﬁﬁes aflipght Bropawilel 00%mEA86°d), fvvﬂlﬁcalatr@rfedlﬁolx&a 111(,'11 hat
frac d co rabl e t e resente can
bR L RO RORE Pt e B g a {NEBBBriBounds
d%@r&ﬁ&ﬁefrﬁgﬁ %L}?%Hdbﬂ REHN DT Sodblon Fa! QRRA £6F DLy %tfter which it
Ver si on he fol 'owi ng abbrevi ations are used

wensEndhedevith metandl SRiedelvemhwasvetioned inplutior seitheimsidue purified
by reverse phase prep. HPLC, using acetonitrile and water containing 0.1% TFA in

gradient as mobile phase. Pooled fractions were freeze-dried to give the titled product as
an amorphous white solid (38 mg, 39%).

lg nvr (300 MHz, acetone-ds) 8 8.66 (broad), 8.09 (3, 1H), 7.60 (d, J=8.4, 4H), 7.47 (d,
J =84, 4H), 6.78 (s, 1H), 4.41 (s, 2H), 4.10-3.93 (m, 2H), 3.70-3.65 (m, 4H), 3.44-2.39
(m, 1H), 3.20 (m, 2H), 2.52-2.37 (m, 6H), 1.38 (s, 3H), 1.10 (t, J=7.5, 3H); APCI-MS: m/z
510 [MH'].

Example 2
N-{5-Chloro-2-[((25)-3-{[1-(4-chlorobenzyl)piperidin-4-yljamino}-2-hydroxy-2-
methylpropyloxy]-4-hydroxyphenyl}acetamide di-trifluoroacetate.

Prepared according to the method described in example 1(i) reacting 2-hydroxy-4-
methoxyaniline. HC] with acetic anhydride (1.1 eq).

1I—I NMR (300 MHz, acetone-ds) & 8.77 (s, 1H), 8.06 (s, 1H), 7.61 (d, J = 8.2 Hz, 2H), 7.47
(d, J= 8.6 Hz, 2H), 6.79 (s, 1H), 4.43 (s, 2H), 4.08 (d, /= 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, /= 12.7 Hz, 1H), 3.32-3.13 (m,
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THF tetrahydrofuran; TFA trifluoroacetic acid; XRPD

X-ray powder diffraction Exanple 1 iV-{5-Chloro-2-[((2
w®-2807{0is66¢ 4- chl or obenzyl ) pi peri di n-4-yl ] am no} PeTY2IN6K00918

y-2- et hyl propyl ) oxy] - 4- hydr oxyphenyl } propaneani de

di-trifluoroacetate. fi)

i V'-f2-Hvdroxy- 4- net hoxypheny%)propanam’ de To an

i ce-cool ed solution of 2- hydroxy 4 rret hoxyani | i ne. HCl

%ﬁ?ﬁ 48 3mAorelah. 2o nli " ‘fgitoz{“ %r(?gi)ﬁ)tii‘ycfl-m m/z 496

or omet hane (25 m_
[M&h]addeddropwl se. The soI ution vvas l eft at anbient
tenperature for 5 h. The reaction was quenched with
water, the |ayers separated and the organic phase
Eshipd¢s ed with IN NaOH (aq) (3 x 25 nL). The pH of the
]\é?ﬁeous phase was adjusted with concentrated HCO to 5

Cé!arpz%:K@é)w{ﬂh(éﬁplalnmemﬂmwm-s-yu@ﬁnqu hyithexy-2-

d di
o P 0 b B o Br ovi di ng ¢ he
]\é{fbchlbtoeﬁ-[(Cbmiie{,[ﬂlwahlombbnml\)pq&nﬂmdct -y Bahinop2-h33fdxy-A-H
g PP S epyhent hostndifg By Hatroptple 177 Dgang
a&@nonu%n ﬁy%rb)‘c‘ﬂie 2%/ Jo&b(tﬁm is W)atel{/g 48 afeodlssélv[edﬁl ]fbeto%ﬂ}ﬂe (20 mL).
The in)lwre( is SXW@WWCHW%@QOWMWQWFWM @pamalm. d'he

K%z;% pﬁﬁs | 68 |tﬁ[‘é STo oI 9efr #100 mlL) dialed moved iz vacuo
-hydr oxy- 4- oxyp enya) propanam ?qélOrB 52 &
yrehdihg Naffdcldonoet- hgﬂSiﬂ-éf{r[rhm dlﬂoﬂmydrngpnpencﬂlhdrylﬁmmo}lzmy)iroxy—z-
70% ]

APPSR T e RAC Gty et 02 R B R

Lpg NMI@%OO Mm@ ta@étMB-&EgEtS%V@Zlgg ug m&t&e@Hvatjz (&, MEeb 18D s, 1),
3898111 H), 3.59 (s, 2H), 3.43 (s, 2H)p283 267(m 4H), 2.45-2.40 (m, 1H), 2.07 (s,
3H), 2.03-1.97 (m, 2H), 1.85-1.82 (m, 2H), 1.39-1.19 (m, 2H), 1.25 (s, 3H); APCI-MS:

m/z 496 [MH].

Example 4
N-{5-Chloro-2-[((25)-3-{[1-(4-chlorobenzyl)piperidin-4-yl]amino}-2-hydroxy-2-
methylpropyl)oxy]-4-hydroxyphenyl}acetamide benzoate (polymorph B).

A solution of N-{5-chloro-2-[((25)-3-{[1-(4-chlorobenzyl)piperidin-4-yljamino}-2-
hydroxy-2-methylpropyl)oxy]-4-hydroxyphenyl}acetamide (50 mg) in acetonitrile (1 mL)
is warmed to 60 °C. A solution of benzoic acid (2 eq) in acetonitrile (1 mL; 40-70 °C) is
added. The mixture is cooled to 30 °C and seeded with acetamide, N-[2-[(2S)-3-[[1-[(4-
chlorophenyl)methyl}-4-piperidinyljamino}-2-hydroxy-2-methylpropoxy]-4-
hydroxyphenyl}-, benzoate salt (and the precipitate (polymorph B) collected (30 mg, 48%)
and than allowed to cool to room temperature.

TH NMR (300 MHz, DMSO-ds) 6 9.02 (s, 1H), 7.94-7.92 (m, 2H), 7.76 (s, 1H), 7.57-7.54
(m, 2H), 7.47-7.43 (m, 2H), 7.37-7.35 (m, 2H), 7.30-7.27 (m, 2H), 6.63 (s, 1H), 3.80-
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washed with ethyl acetate (50 nL). The organi c phase

was washed with water (3 x 25 nlL), dried and renoved
wonowraasied provi ding the subtitl ed conpound asPaT/SEZ(bE/@00918

solid (408 ng, 71% . 1HNMR (300 MHz, acetone- 6) d

9.68 (b, IH, 9.12 (b, IH), 3337 (s, IH, 6.62 (s,

IH, 0 3.83 (s, 3H), 2.49 (g, J = 7.7, 2H) 1.18 (t, J

= 7.5 3H); APCI-MS: nmfz 229 [M+] . riii’ '

3:.\4*#1(9 ﬁ @'?ﬁ@ﬁ %H;?tz 72291 (4%§!A2 oé‘@%%%ig%srlagb @i, YH), 1.82-1.80

pro pana Ion O

(mva(I}s-lcm hB b(rﬁ Wi ARYs, SHRAPCHYISE heéndd6) [MISHana tinderrected)
lg%ﬁf ng, 0.88 nmol), [(2)-2-rnethyl oxiran-2-yl]nethyl
't robenzenesul fonate (1 eq) and cesium s carbonate

spfforR cfbiyey e Do phtroedie ot &ty myele Skasfioy GoRbE) Peakes
sﬁ&dn B ﬂ"ydre acek ﬁe& ﬁpdé&e)ss 25)"(@16%&@91‘ dt eﬁaﬁﬁe%é"@ﬁmlstﬁnt with the

washed W t h' wat er m’), dried and renoved
Urdled Statgs Rk mrumg?etah %5t13 @dtRctdkeuecMBp dlniteld Stgtea Rharmacopeial

f f 9 95%) . 1HNMR (300 MHz, CDO 3
Ggn %‘.’nﬁ@l (2003%892%% 0 ?g, IH)/? 6. 61 (s,( IH), 4.14 (m)

IH. 3.98 0 (m IH, 3.85 (s, 3H. 2.94 (m IH, 2.79

(m IH, 2.42 (q, J = 7.6, 2H), 1.47 (s, 3H), 1.25 (t,

Ekample 5, 3H); APCI-MS: nlz 299 [MH] .fiv

N i&@lqrpa-r(ﬁzsaﬁréi Sheheymesrmpeidin- Yianinabe-by rver b
Tl 4 ?H*&ﬁ?ﬂ&ﬁa@&gmﬁfﬂaﬁﬂﬁ%kp@&ﬁlgﬂﬂﬁ@jﬁ de

rlf uor oacefate To a solution

N {f( Ehionp-ar[6BEN 3y )-(d et enobetizmDripsridingiyi s} - Iy droxy22-
iR B aoxyphenghacetamid benzonte (24 e polymorly By pypmple
?N?b@dﬁﬂ&bﬁlrmhl ixitwte of e(:tix}élecb)taté ™. iaﬁﬁl) aid &ycldhex4nd (MB)mL). From this

i thi er or e e reaction.
RS ¢ énfeé?ﬁﬁe fﬁi@éo lvept lsleefaaorafﬁﬁét ?%Qe?-ﬁh h&%&wcéld
(ﬁ\ﬁ?m@&iﬁr&ﬂs QUlTécte% NESREspeX col um (Bond E' ut(r), 5

. The colum was first washed wi th net hanol

rmrs(tmcqroeoﬁﬁ_d) 1@?163 subsequently with a mxture of

amoni a/ met hanol (1/20, 3 x 10 nL). The basic | ayers

Polymorph A exhibits at least the characteristic X-ray powder diffraction (XRPD) peaks
shown in figure 1, (expressed in degrees 20) (the margin of error being consistent with the
United States Pharmacopeia, 25th ed. Rockville, MD: United States Pharmacopeial
Convention; 2002:2088-2089).

Example 6
N-{5-Chloro-2-[((2S5)-3-{[1-(4-chlorobenzyl)piperidin-4-yl]Jamino}-2-hydroxy-2-
methylpropyl)oxy]-4;hydroxypheny1}acetamide furoate (polymorph A).

A solution of N-{5-chloro-2-[((25)-3-{[1-(4-chlorobenzyl)piperidin-4-yl]amino}-2-
hydroxy-2-methylpropyl)oxy]-4-hydroxyphenyl}acetamide (50 mg) in acetonitrile (1 mL)
is warmed to 60 °C. A solution of 2-furoic acid (2 eq) in acetonitrile (1 mL; 40-70 °C) is
added. The mixture is left to cool down to room temperature and the precipitate
(polymorph A) collected (49 mg, 78%).
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wer e pool ed and the solvent renoved in vacuo,
providing NN {5-chloro-2-[((25)-3- {[1 -(4-

wohbwroesemzyl ) pi peri di n-4-yl ] am no}- 2- hydr oxypPODSE)0E/Y00918
] - 4- met hoxyphenyl } propaneami de as a |ight brown oi
(100 ng, 86%, which was redhgsol ved in
di chl oronet hane (4 nL). The solution was cooled to 0 C
and 1M BBr3 |n dichloronEthane ( 1 nm) added dropw se.

t a r ' [
uencﬁed Wit A a‘%??)F%% (er}%ﬁ/Z% flh r%@@l 138998 @,
49%0&;% (de)hésff (asﬂH?;eS Tm@m fl(ig-B,OB &ysne\(ﬁ{ 2H),phage, 2910)61394 -2.63
it ri r containin
o0 St e S 43PE4f b, T8 GnIFARCEMS: iz
496 gﬁHé];(Mp @ﬁcgrﬁ;c ?/@434@. titled product as an
anor phous white solid (38 ng, 39%. 1HNMR (300 MHz,

acetone- fe) d 8.66 (broad), 8.09 (3, IH, 7.60 (d,
7=8. 4, 47 (d, J 8.4, 4H, 6.78 (s, |H), 4.41
Pegzmogplb A ez;hlj_)gs at leapt (hm chgqayterlgm?)g-ngy ch(emhfﬂml,on (XRPD) peaks

lf V%bmzf sg%?%ib%xdf@fﬁd %zt%gﬁe(sgb@z(ﬁ%%la,rg errﬁfsb (u}ﬂ %ongii@nt with the

L[anH';IS'tates Bhamphsdpéia, 25th ed. Rockville, MD: United States Pharmaco e1a1

a8 o, ot~ (4 el erobenzyl pi pert

nmet hyl propyl ) oxy] - 4- hydr oxyphenyl } acet am de
di-trifluoroacetate. Prepared according to the nethod

EQ%@%ktPed in exanple | (i) reacting 2-hydroxy-4-
oxyaniline. HO wth acetic anhydride (1.1 eq). 1H

NERChBOO-2Ni2,S)-elét- @?ehlﬁiomn&’l)ﬁp'(mdm*ﬁll arfing B2y drdxiyl)2-

et y0pagl-PySgiskymbmaledinid ugtoss @ongmetin 8. 1

T3.a341ufidn oI N 59clﬂorb|zz,-[({2|ﬂ)-3 3{?1 Kzﬂcﬁios)beﬁiﬁl)FEpD%%d%& ﬁ?anﬁlﬁ%} -2-
h((}ﬁ)@ﬁ%gnq jégrog}}:ﬁ@xy@ﬁl‘ h}glp:ﬂxypbengg} agetglguf@,{g 44 gD in Zpbyggnod 650 mL)
isHdlled 4 soltidSor Bfoic AR Q’I(Z E@ in W%tﬁl%?(isw is added. The mixture is
slurred for 15 h and the precipitate (polymorph B) collected (2.32 g, 78%).

g NMR (300 MHz, DMSO-ds) § 9.04 (s, 1H), 7.76 (s, 1H), 7.74 (s, 1H), 7.38-7.28 (m,
4H), 6.96 (m, 1H), 6.64 (s, 1H), 6.54 (m, 1H), 3.81-3.76 (m, 2H), 3.42 (s, 2H), 2.94-2.63
(m, 5H), 2.01 (s, 3H), 1.96-1.86 (m, 4H), 1.43-1.41 (m, 2H), 1.23 (s, 3H); APCI-MS: m/z
496 [MH']; mp (uncorrected) 167 °C.

Polymorph B exhibits at least the characteristic X-ray powder diffraction (XRPD) peaks
shown in figure 4, (expressed in degrees 26) (the margin of error being consistent with the
United States Pharmacopeia, 25th ed. Rockville, MD: United States Pharmacopeial
Convention; 2002:2088-2089),

Example 8
N-{5-Chloro-2-[((2S)-3-{[1-(4-chlorobenzyl)piperidin-4-yljamino}-2-
hydroxypropyl)oxy]-4-hydroxyphenyl}acetamide di-trifluoroacetate.



10

15

20

25

30

Exanple 3 5 i V-{5-Chloro-2-[((2

)-3-{[1-(4-chl orobenzyl) pi peri di n-4-yl ] am no}- 2- hydr ox
we-2007/0m8d6ly | pr opyl ) oxy] - 4- hydr oxyphenyl } acet anPd&/SE2006/000918

N-{5-chloro-2-[((2 S)

-3-{[ 1- (4-chl or obenzyl ) pi per hdi n-4-yl ] am no

}-2- hydr oxy- 2-

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

8%a¥éd| dcbot@ingas ﬁfe@ﬁ&h&@dezgn&h 1@%@3@2@?}\‘%’8&?{1?@@-&?“0_2-

Yosolution in water (2 eq) are O

haé@mﬂrmﬁlpm@mlmgtam@em@ Sr{Rtglyddylmoenbte &t bg)d

e or g;amﬁ%ﬁ ggeg%we@rqaﬁﬂgg %aﬁ)ﬁ %15\%2@ gfp 9.0 Hz,

g, -
T v T
52%15)03&5 24 (m

3459|(jma H), 2.31 (m, 2H), 2.09 (s, 3H); APCI-MS: m/z
+Propyl)oxy] 4- hydr oxyphenyl }acet am de (1.56 g,

I/() as the free base. 1H NWR (300 MHz, acetone-de) d
848(s IH), 8.15 (s, IH, 7.32 (s, 4H) 6.71 (s,

1593:89 (m 2H), 3.59 (s, 2H), 3.43 (s, 2H),
ﬁz‘ﬂ@% 67 (m 4H), 2.45-2.40 (m |H), 207(593H)3
R{DBhlorsD- {((219)31;%1 (Acﬁérobeﬁ,?y ﬁerﬂ#-%ﬁgm%g (m

1.25 anple 4
h@gd;q;(ygg‘oms ]y4§1y[d(ngyphenyl} propaneamide dl-trlﬂuoroacetate

Preaareﬁ Edraiy it& s %eﬁ!ﬂ%@é’}bgh Bneéﬂag{ple 2(iii) reacting N~(5-chloro-2-

p-4-ylJamn

by pmabolypbangladstingt: mrﬂqemgb}omehamﬁem zoat &

BP0 RE B0 b1 P8 (haratd.al ) Piachg 32 (eroad), 5,00 (oroaa),
h 1 h t

Sr*”mg o R APt SEIC B oY (REE 3D, 2.

4éél(mn? h 3d5-h&himi B1)ad41d2.02 (re,q)H)l A. 3éf2ezz|o@méI W) ggﬁ( cl) gﬁt(m, 2H),

0 d xture is cooled to
183 A ace%rl‘:g/gg?‘l N-[2-[(2S)-3-[[I-[(4-
chI or ophenyl ) net hyl ] - 4- pi peri di nyl ] am no] - 2- hydr oxy- 2-

IiTBtttlar}ybglillpbcgl)l(Xl]rlg assay

Membranes

HEK293 cells, from ECACC, stably expressing recombinant human CCR1 (HEK-CCR1)

were used to prepare cell membranes containing CCR1. The membranes were stored at
-70°C. The concentration of membranes of each batch was adjusted to 10% specific

binding of 33 pM [**°I] MIP-1c.

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 KCl (Sigma, Cat No
P-9333), 0.36 mM NaH,PO, 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 uL of compound in assay
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25

hydr oxyphenyl]-, benzoate salt (and the precipitate
(pol ynorph B) collected (30 ng, 48% and than all owed

wOQowmaesest 0 room tenperature. 1H NVR (300 MHz, PORSERIH6)00918

d 9.02 (s, IH, 7.94-7.92 (m 2H), 7.76 (s, |H),

7.57-7.54 o (m 2H), 7.47-7.43 (m 2H), 7.37-7.35 (m

2H), 7.30-7.27 (m 2H), 6.63(s, IH, 3.80-3.74 (m
3.40 (s, 2H)52.80-2.72 (m 4H), 2.00 (s, 3H),

2H),
b%lf éc%ntgr?)mgggi 00’§ ws%ﬁ%%gﬁptﬁ%?e Afﬁ-féﬁ f%ﬂ%ﬁa %%r?’c]ent(rﬂlons of
IUbEDix HEYad) 18iul ccﬂii(ihuﬁ@xh m&v\gbiharg Df&?ﬂﬂl@tl?@-lﬂ?%%%&&D Systems,
i St - i iffraction R
Qtiiel VRO el Fomgenclio e oot ptpleresBistanth 16y DMSO,
s ec1iddGh Ber®fin %HQ(WIEI%?E&)S?M%QS&% %Bfli- }‘é@dﬁ&élﬂ%ﬁ?@%&ﬁq (NSB).

St ates Pharmacopei a, ckville,
18114 sy bhEfermeitio hefo IMBOwasntldwitp c2®R w2088vidd893ampound) to

ample 5.0 ..
‘%%9@?%%\%89%[(’??)23) -3-{[I - (4-chl or obenzyl ) pi peri di n-
4-yl ] am no} - 2- hydr oxy- 2-
met hyl.pr opyl ) oxy] - 4- hydr ox&phenyl }acet anmi de benzoate
1@9@46 rl}gfﬁ/—)\()c,_ dilutesl igabsgy bu erft¢ @ final concentration in the wells of 33 pM,

£ s&h ' i,.di n- 45yl ' - 2- hyd
hebadsd i alle? oC BRERSHORLDSE Wromciiyet RS gLmbed
theperaate A2t inmbatil tieveldwee egpdsdbe vaunSilGasReMIgHScreen
in a mxture of ethylacetate (4.2 rTLd)SO and cycl ohexane
RegisgVagupm Magitold systera, Millipaseleand wyashqdsonca etk 28R ¢l essay buffer.

A YR adhSalBNRROBLiF A adddfor %gﬁrof @Qﬁﬁlﬁt@ﬁ %u?@ddp%Phase
(polynmorph A) 1s collected and characterize , np
“Suprrmiy’e §ladldy OYOTaRo, Rolaydio Bolnd\['EXTMIP-1 6 vak nieangtd tdifg a

N T IO W L

cORMtigRv&f. error being consistent with the United
St at es Pharmacopei a, 25th ed. Rockville, MD: United
St at es Phar macopei al

Calculation of percent displacement and ICsp

The following equation was used to calculate percent displacement.

Percent displacement = 1- ((cpm test — cpm NSB) / (cpm B0- cpm NSB)) where:

cpm test = average cpm in duplicate wells with membranes and compound and [!>°I] MIP-
lo cpmy;

NSB = average cpm in the wells with membranes and MIP-1a, and [**’I] MIP-10. (non-
specific binding) cpm;

B0 = average cpm in wells with membranes and assay buffer and ['*I] MIP-1a (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.



Convention; 2002:2088-2089). Exanple 6 5
i V-{5-Chloro-2-[((2
w®-2807{0is66¢ 4- chl or obenzyl ) pi peri di n-4-yl ] am no} PeTY2IN6K00918
y-2- met hyl propyl ) oxy] - 4- hydr oxyphenyl } acet am de
furoate (polymorph A). A sol uf4 on of
i V-{5-chHloro-2-[((2.S}-3-{[!|-(4-chl orobenzyl ) pi peridin
-4-yl]am no}- 2-
AslieOaYions met hyl propyl) oxy] - 4- hydr oxyphenyl } acet ani de-
50 In acetonitrile (1 nm.) is warnmed to 60 OC A
Mt ut| oMasfrophage hdlamnzatorgt Pf@eimq) in acetonitrile (1

e mxture is left to coo
K'Blé%ar‘ﬁ)]%%ﬁ%g?lgg{i&éey ﬁ@ the precipitate
E@&t@mmm G@llé(ﬁibh%ﬂCGH@ulfﬂres 78% 1HNNR (300 |sz
@% S 7.76 (s 7.74 (s,

HE%%S 7. 267 Hydwmethﬁ)maerwe-w-e@r@m@w 3oid, sod;ulsh

IFD, 3.42 (s, 2H), 2.94-2.63
é@m Ch%mgﬂ‘m%R%gétr&gl 1.96-1.86 (m 4H)5 1.43-1.41
(n1 ZFD 1.23 (s, 3H); APCI-M5: mz 496 [ MH]; np
(uncorrected) 143 0C. Pol ynorph A exhibits at | east
the characteristic X-ray powder diffraction (XRPD)
peaks shown in figure 3, (expressed in degrees 2Q
(the margin of error being consistent wwth the United
St at es Pharmacopei a, 25th ed. Rockville, MD: United
St at es Phar macopei al Convention; 2002: 2088-2089).
Exanpl e 7 i V-{5-Chloro-2-[((2S)-3-{
[l1-(4-chlorobenzyl)piperidin-4-yl] am no}-2-hydroxy- 2-
nmet hyl propyl ) oxy] - 4- hydr oxyphenyl }acet am de furoate
(pol ynorph B. To a sol ution of
N-{5-chloro-2-1((26)-3-{[|-(4-chl orobenzyl) pi peridin-4
-yl ]am no} - 2-
hydr oxy- 2- met hyl propyl ) oxy] - 4- hydr oxyphenyl } acet am de
(2.44 g) in 2-butanol (50 nmL) is added a solution of
2-furoic acid (2 eq) in 2-butanol (25 nL) is added.
The m xture is



slurred for 15 h and the precipitate

collected (2.32 g, 789%.
wO.2000/0086641 H), 7.76 (s, IH), 7.74 (s,

(m 4H), 6.96 (m IH), 6.64 (s, IH),

3.81-3.76 (m 2H), 3.42 (s, ,

2.01 (s, 3H), 1.96-1.86 (m ?:g)b

1. 23 (s, 3H); APCI-M5: mz 496 [ MH];

loq‘ ?é)slutf tgérﬂeﬁ fO?)lg ib !

ar ac er S

(pol ynor ph B)

1HNWVR (300 MHz, DVMsO-J 6) d

7. 3BET/SED06/000918

I'H),

I H),
6.54 (m

2.94-2.63 (m 5H),
1.43-1.41 (m 2H),

np (uncorrected)

| RabPlspioS s s Eotaimay thsesgeent

mrmmn Itﬂge‘thegu\n’&l o@meé@nﬂrngszmgamﬁvaj@gﬁ@m 2Q (the

Waa -3 ru ) nL W=Vl ald hnl nn const st ent

» the United

U Tt Gt

St at es Pharnad&WBP%"“ESth ed. Rockvi|le, MD. XS (rdd)
Pharmacoper al_conventiomn, 200720882089
Eaftdle1™s V-{5-Chl oro-2- [((2 04

)-3-{[I|-(4-chlorobenzyl) pi peri i n-
hydr oxypr opyl ) oxy] - 4- hydr oxyphgqyl
dl-trlfluoroacetatﬁgPr@Qare@Nacc rdi

ales bed i (| ) _Agacting
hy It oxy - 4- th xyp eny o} de w
Nosy e (N ). 1H NNR (300 a
(broad, NH),8.21 (s, IH), 7759 €,

7.47 (d, J = 9.0 Hz, 2H), 6.4 (s, |
3H), 4.13-A4. 01 (m 2HF, 3.69- 3.40 (
2H), 2.55- {m 2 2531 (m 2H
APCI - MS: F % Exanple 9 i

)-3-{[I-(4-c Ioroben2yr pi peri di n-4-
hydr oxyl propyl ) oxy] - 4- hydr oxyphenyl }

yl ] am no} - 2-

atet am de

ng to the nethod

N- (5- chl or o- 2-

[ h S-(+)-glycidyl

,etone-</6) d 8.64

J = 9.0 Hz, 2H

H)., 4.41-4.35 (m

m 5H), 3.14 (m
2.09 (s, 3H

V-{5-Chloro-2-[((2

yl ] arai no} - 2-

pr opaneam de

CGhimparidonuor oacet ate. Prepared accord

described in exanple 2(iii) regacting
hydr oxy- 4- met hoxyphenyl ) acet anfjde w
nosylate ( 1 eq).

psVenane

ng to the n®t hod
N- (5-chl or o- 2-
th S-(+)-glycidyl

Example 2

/lOl\
HN” cH,

Cl
OH

F F
o~ o
F F
F F
0 [e]

0.7




1HNMR (300 MHz, OVSO-db) d 10.05 (br
(broad), 9.79 (broad), 9.00 (broad),
W@ 20800641 H), 7.62-7.50 (m 4H), 6.6
(broad), 4.29 (m 2H), 4.16 (m IH),
2H), 341-2.97 (m 7H), 2.35-2422 (M
(m 2H), 1.07 (m 3H); APCI-M5: mz
CCRI bi ndi ng assay Menbranes HEK293

oad), 9.78
8. 88 (broad),
3 (s,
3.95-3.88 (m
4H), 1.82-1.75
496 [ MH]. Human
cells, from ECACC,

~yl / [ [ | o' n EAW

éso }lsoﬁ [Jrebbl g Teconbiant—thunan
to prepare cell nenbranes
The nmenbranes were stored at 00C.

Y-

of menbranes of each batch wasliadj us
speC| fic binding qfo 33:pM [I*
: f K i

1. 06346) 10 nM HEP (Sl gmapHCat No
(Wv) Gelatige (Slg No G2625)
addi ti 17500 / L Baci tracin

B1025) werg added to ch well of th
plate (0.45 nm opaque M11ipore cat

| H) PCB/SE06/000918

( I\~
cont ai ni ng .
The concentration
ted to 10%
l a. Binding
luted in assay
t No 1.06404),

5.7

7 MM KA (Sigma,

(Merck, Cat No
H3375), 0.1%
with the
(Sigma, Cat No
e 96 well filter

no MHVB N4550). 12

BExbmple  onpound i n assaybuffer,
was added to give final conpo

Ix10 5 5~Ix10 "9-5M 12 ni co
MBP-1a (270-LD-050, R&D Systg

con
huma

cont aj

ni ng 10% DMBO,
centrations of

n reconbi nant
ford, UK), 10 nM

HNT cH,

OH

F F
o~ o
F F
F E
ol o

final concentrati d'WoI SH\assay buff:e’r suppl enmented with
. f I's (w thout
non- specific K trol (NSB). 12 ni
3 th 10% DVSO W to certain wells
(W t hout corrpound) to det ect rmX| mal | bi ndi ng (BO).
Comparison 8 4.5




12 mL [1251] MP- la, diluted in assay buffer to a

final concentration in the wells of 33 pM was added
woao@lisesel | s. The plates with |Iid were then i RCUSEL®6/000918
for 1.5 hrs at roomtenperature. After incubation the

wel I's were enptied by vacuumghiltration (Milti Screen

Resi st Vacuum Manifold system MIIlipore) and washed

once with 200 ml assay buffer. After the wash, all

I ecel ved anm additiom of 50 - pf scimtiiiggron
m@v'@%(}otl Phase "Superm x", Wallac [Oy, Turko, 27

Finl and). Bound [1251] MP-la S neasured using a

Wal lac Trilux 1450 M croBeta caunteri Wndow settings:

Low 5- Hi gh 1020, o nute cOintitig/well. Cal cul ation

@f_ percent di a{(m/ru&/n\t/ d_LC50 The| fol | owi ng

eq pn u$ed To calcu el percent di spl acenent.
Persept\ dis ement = 1- pr t est| - cpm NSB) / (cpm
BO cpm NSB)) where: cpmtes Bverjage cpmin

duplicate wells with nmenbranes and clonpound and [ 1251 ]
MPl a cp NSB = average cpminthgvvells W th

menbr anes and P- laland,{1251] MP- la (non specific
bi ndi ng) F€ O= avargge cpmin wells wth nmenbranes
and assay Buffer and [1251] M P-1 a |(nmaxi mum bi ndi ng).
The nol ar concentrati on of conpound jproduci ng 50%

di spl acenent (1 C50) was derived using the Excel -based

nroagram- Xl fit (varcion-2 0 0O\ to fitl data tao 1
Ivﬂl Vllﬁl\l_llL \v‘/lg—l JTT e U \J/‘lvil T G| AT LU U

X r | ogistics function. Abbreyiations M-
Macr ophage Inflammatory Protei @ HEK [Human Enbryoni c

Ki dney cells
P

Ho, ,H
cl N+\/"</o
OH
F F
o} o
F F
F F
o )
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ECACC Eur opean Col |l ection of Cell Cultures HEPES
i V- (2- Hydr oxyet hyl ) pi perazi ne-N - (2- et hanesul foni c
weacehw/o1swdi un) CCRI Chenpki ne Receptor 1Tabl e BCT/SRz006/000918
results obtained for the exanpl e conpounds according
to the present invention, together with correspondi ng
conparati ve exanpl es. Corrpound IC50 (nM Exanple 1 0.4
Conparison 1 7.0 Exanple 2 0. 7Conparison 2 3.9 Exanple
8 1.6 Conparison 8 4.5Exa§pIIJgISi,VI 7 Conparison 9 13.6C
LAI MS 1. A conpound of general formula wherein m
is 1 or 2; each Rl i ndependently represents hal ogen;

Ag(gn%o%gﬁt()%g% é?rgl%n atom or a nethyl group; and

)_1

R3°r epr or a pharmaceutically
acceptable salt or solvate thereof. 2. A apnpound
according to claim1, wherein mis 1 and represents
a chlorine ato ound accor di nigi't oRl aim 2,
wherei n Rl (Rg, rin the4p05|t| of the

benzene ring re Ive o which the
CH2 linking group is attachédﬁ 4oHA
to any one of the preceding clains, mher
represents a OH )

wherein
mis 1 or2;
each R independently represents halogen;
R’ represents a hydrogen atom or a methyl group; and
R3 represents Ci-Cy4 alkyl;

or a pharmaceutically acceptable salt or solvate thereof.
2. A compound according to claim 1, wherein m is 1 and R! represents a chlorine atom.

3. A compound according to claim 2, wherein R' is a chorine in the 4-position of the

benzene ring relative to the carbon atom to which the CH, linking group is attached.

4. A compound according to any one of the preceding claims, wherein R? represents a

methyl group.

5. A compound according to any one of the preceding claims, wherein R® represents

methyl.
6. A compound according to any one of claims 1 to 4, wherein R? represents ethyl.
7. A compound according to any one of claims 1 to 3, which is

N-{5-Chloro-2-[{((25)-3-{[1-(4-chlorobenzyl)piperidin-4-yljamino} -2-
hydroxypropyl)oxy]-4-hydroxyphenyl}acetamide,



10

15

20

25

30

met hyl group. 5. A conpound according to any one of
the preceding clains, wherein R3 represents nethyl. 6.

wé 2e0rmpsaemd according to any one of clainms 1 t®8C#/SE2006/000918
wherein R3 represents ethyl. 7. A conpound accordi ng
to any one of clainms 1 to 3, %nich IS
N-{5-Chloro-2-[((2,S)-3-{[I-(4-chl orobenzyl) pi peri di n-
4-yl]am no}- 2-

e e e e =S e

thetRylhsogy Doy Z-hydroxyphenyl} acetamide,

O A L B BB B e .

Hy@.fdx%ﬂdpﬂhd’dyyﬂfﬁ hen 1} propaneamide, or
hydr OXYypr o ng roxthenyI }" propaneam de, or 5
df()é {{ Q‘&Q)lombelw Ypipeiidindr dbenay)-}-bydexy-di n

%{"ﬁb g%&%‘@hﬁg{ﬁﬁ% }oaroﬁ%née%df pr opaneam de; or a

qnh@hmmaeeuticaﬁjr hocepiableptlabt ®wdd thereof, sol vat e t her eof .

|V-{5 Chloro-2-[((25)-3-{[I|-(4-chl orobenzyl) pi per|d| n-

]—@h‘lbflﬂi {S%Z@yﬂl{ﬂ c%ior@benzyl)p11i>er1d1n-4 yl]ammo% drox -2-
yI pr opyl’) oxy dr oxyphenyl } acet am de ben 3’
ngp ylpropyl)oxy] 4-hy oxyphenyl} acetamide benzoate.

-{5-Chloro-2-[((25)-3-{[!-(4-chl orobenzyl) pi peri di n-4-
yl ] am no} - 2- hydr oxy- 2-
it Sy Cllo eI (2Ry3-{ A~ (ydhi cralyspbgipiperidasc e tyfainte } 200k eied 6-2-

n§)th)g9r{’f’§l§‘{’% ¢ ?ﬂ%ﬁi‘?f&f\%ﬁ?ﬁ?@@@ d#rA2ta- y1 ] ami no} - 2- hydr o
xy-2- met hyl propyl ) oxy] - 4- hydr oxyphenyl } acet am de
benzoate (pol ynorph A), which exhibits X-ray powder
18 N1 {5 Aehlptore-HEMRS- Hil-(@-chiarehsnzydlpimridin-4-5l @nima 24y dtoxs:2-

e derepy sy -y heny perppde Rgonis SRUYSB g0 Phch st
X-ydy] poidendifRadhipa pealss-aPd-values at 6.0, 16.3 and 19.1 A.

nmet hyl propyl ) oxy] - 4- hydr oxyphenyl } acet ani de benzoat e
(pol ynorph B), which exhibits

11. N-{5-Chloro-2-[((25)-3-{[1-(4-chlorobenzyl)piperidin-4-yllamino}-2-hydroxy-2-
methylpropyl)oxy]-4-hydroxyphenyl} acetamide benzoate (polymorph B), which exhibits
X-ray powder diffraction peaks at d-values at 5.6, 10.4 and 14.3 A.

12. N-{5-Chloro-2-[((2S)-3-{[1-(4-chlorobenzyl)piperidin-4-ylJamino}-2-hydroxy-2-
methylpropyl)oxy]-4-hydroxyphenyl} acetamide furoate (polymorph A), which exhibits X-
ray powder diffraction peaks at d-values at 6.4, 16.8 and 18.1 A.

13. N-{5-Chloro-2-[((2S5)-3-{[1-(4-chlorobenzyl)piperidin-4-yl]amino}-2-hydroxy-2-
methylpropyl)oxy]-4-hydroxyphenyl}acetamide furoate (polymorph B), which exhibits X-
ray powder diffraction peaks at d-values at 6.7, 17.9 and 20.9 A.
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X-ray powder diffraction peaks at d-values at 5.6,
10.4 and 14.3 A 12.

wOYeq7B &k or 0- 2- [ ((25)-3-{[I - (4-chl or obenzyl ) pPpesEzivs/400918

-yl ] am no} - 2- hydr oxy- 2-

met hyl propyl ) oxy] - 4- hydr oxyphgnyl } acetam de furoate

(pol ynmorph A), which exhibits X- 5 ray powder

di ffraction peaks at d-values at 6.4, 16.8 and 18.1 A
ﬂ‘iANSrﬁ&e_sﬁHr %E%ge néz §/ F%&‘ﬁ%%@;ilog formzllla (11)] ora rjaha%‘?aceu’ucally acceptable
sa, Dhydv@%ﬂwsznedﬁyhpmmdymjbn@ﬂdﬂmh@dm@xyphenyl}

gwéa lnde furoa}td(ﬁ(f ol ynor ph B), which exhibits Xray
%‘ GG A LPPRAY % at d-values at 6.7, 17.9 and
20.9 A 014. A process [ ing a conpound of

formula (1) or a r_nfg cceptable salt or
sol vate thereof as deflined in 1 which conprises
(a) reacting a conpound of fornula qg m and Rlare
as defined |n formula (1), with a conpou of formula
witezeie innarkR 'anel iR3dedined asfoetedila (B Owitina t@nptiha of tormuand R4
represents a hydrogen atomor a itabl e protecting
group; or (b) reacting a conpoun%tof formul a wherein
m Rl and R2 are as defined in f a (l), with a
conmpound of fornul agwh N's 48 defined in
formula (1), and R5 \r)e;(e{s@ hydrogen atom or a
suitabl e protecting grou 0 reacting a conpound
of formul awherein mand Rl a defined in fornmul a
(), with a conmpound of fornul3

t

V\,hemel n Rand R are as
defined in fornmula (1), and R6 g presents a hydrogen
atomor a suitable protecting gr oup, d@Hy optional l'y

e gh rE Qﬂd R Q’)a a®lefidel it ﬁﬁfﬂuﬁ%}t ?’ie R or'grgr‘égelﬁ dﬁj c@d{%/ﬁen atom or a

acceptable salt or solvate oun
sitjble protecting group; or

(b) reacting a compound of formula

‘R”"‘@AQNM

RO aw
wherein m, R' and R? are as defined in formula (1), with a compound of formula
X
HN™ R
HO
Cl
5
OR )

wherein R? is as defined in formula (D), and R represents a hydrogen atom or a suitable
protecting group; or

(c) reacting a compound of formula
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15. A pharmaceutical conposition conprising a conmpound
of formula (1), or a pharnmaceutically acceptable salt

wonowgisat e t hereof, as clainmed in any one of eC®iSE®04/000918 _

to 7, or conpounds according to any one of clains 8 to
13, in association with a phggnaceutically accept abl e
adj uvants, diluents and/or carriers. 16. A process for
the preparation of a pharmaceutical conposition as
claimed in claim215 which_conprises mxing a conpound
of formula (1), or( B i“"cahl y acceptable salt
or solvate thereof; 55 med { n y one of clainms 1
to 7, or conpounds accorthng to Y% f clainms 8 to
13, with alpharnaceutically accept abl e *adj uvant,
vehergie it angrR s 9 dafined in formulerhowiil a obmpamadiaf forfru)a or a
pharmaceutically acceptable salt gr solvate thereof,
as clained in any one of clains 1|to 7, or conpounds
according to any one of cIainsH: 13 for use in

t herapy. 18. Use of a conpound of & mul a (1), or a

phar maceutically aqg@@b&ﬁLﬂ)salE or sol vate thereof,

as clained in any one of clail. to 7, or conpounds
according to any one of cl ain® o0 13, in the

manuf acture of a nedi canent forytre&ting a respiratory
di sease. 19. Use of a conpound o,ﬁfornEVﬁ (I), or a
pharmaceutically acceptable salt or s At e t her eof

vterath & BRURT fre apyefand i0forelubd @5 add ROrepres@its £ RTROLAGSom or a
acﬁﬁédlng.to any one of clainms 8 to 13, in the
s BroteGee U8 nedi cament for treating chronic

a%llg )%?ﬂi%ﬁ?ﬁ? b¥te: b %@Stﬁ(c)zfgmny% g g%m?ac g&@}g%e@fiblg Q{I%ijtsglvate of

a pharmaceuti’ca cepta r so
theheomaiund affochalartBd i n any one of clains 1 to 7, or
conpounds according to any one of clains 8 to 13, in
t he manufacture of a nedicanment for treating asthma. 2

15. Alerghceatics apopoitiaf cdn@ir¥iHga dohpou! offormula (1), or a
gharnaceutically acceptable salt _or solvate thereof,
pRarmaceticatly pererfahle salk obfolvatathresof a glammeddp apspeRsoRfrséms 1 to 7,

o?@&ﬁ?&inﬁg aéc%r?ﬁ‘% toﬁféﬁgioﬁg ofl@i 8 18%nL3socldBoh Wth

manuftf acture o canent for the treatnent o#humm
pliasegewisaldy acceptable adjuvants, diluents and/or carriers.

16. A process for the preparation of a pharmaceutical composition as claimed in claim 15
which comprises mixing a compound of formula (I), or a pharmaceutically acceptable salt
or solvate thereof, as claimed in any one of claims 1 to 7, or compounds according to any

one of claims 8 to 13, with a pharmaceutically acceptable adjuvant, diluent or carrier.

17. A compound of formula (I), or a pharmaceutically acceptable salt or solvate thereof, as
claimed in any one of claims 1 to 7, or compounds according to any one of claims 8 to 13

for use in therapy.

18. Use of a compound of formula (I), or a pharmaceutically acceptable salt or solvate
thereof, as claimed in any one of claims 1 to 7, or compounds according to any one of

claims 8 to 13, in the manufacture of a medicament for treating a respiratory disease.
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conditions in which nodulation of CCRI is beneficial.
22. A nethod of treatnent of inflanmtory disease,

woesginsdsor y di sease and/ or asthma, in a pati eRCT/SE2006/000918

suffering from or at risk of, said disease, which
conprises admnistering to thg patient a
therapeutically effective anount of the conpound of
formula (1), or a pharmaceutically acceptable salt or
solvate thereof, as clainmed in any one of clains 1 to
7, or conpounds according to any one of clainms 8 to

1P3Us@8f a dampmged bf foomulal(B, bir eptiapmmieutidallyAtécprabR Atbr solvate
i iratory dj sease and/ or asthma, which

tﬂl sease, . eég) \
By U mgd e QAe A ARt Enf: 04 CeBRYEIdH according toramy ane of
cdiths 896 13 iR H@{Iﬁﬁﬁlﬂ&dr@ ata Mxe@ﬁ&zﬁ&%@%{ tg?aﬁig}é %hl?giciggpgrggo?y disease.

thereof, as clainmed in any one o
conmpounds according to any one of clains 8 to 13.

20. Use of a compound of formula (I), or a pharmaceutically acceptable salt or solvate
thereof, as claimed in any one of claims 1 to 7, or compounds according to any one of

claims 8 to 13, in the manufacture of a medicament for treating asthma.

21. Use of a compound of formula (I), or a pharmaceutically acceptable salt or solvate
thereof, as claimed in any one of claims 1 to 7, or compounds according to any one of
claims 8 to 13, in the manufacture of a medicament for the treatment of human diseases or

conditions in which modulation of CCR1 is beneficial.

22. A method of treatment of inflammatory disease, respiratory disease and/or asthma, in a
patient suffering from, or at risk of, said disease, which comprises administering to the
patient a therapeutically effective amount of the compound of formula (I), or a
pharmaceutically acceptable salt or solvate thereof, as claimed in any one of claims 1 to 7,

or compounds according to any one of claims 8 to 13.

23. An agent for the treatment of inflammatory disease, respiratory disease and/or asthma,
which comprises as active ingredient a compound of formula (I), or a pharmaceutically
acceptable salt or solvate thereof, as claimed in any one of claims 1 to 7, or compounds

according to any one of claims 8 to 13.



