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WO 2004/ 087659 PCT/ SE2004/ 000489 1 CHEM CAL COVPOUNDS

The present invention concerns piperidine derivatives
woaavidng7gshar naceuti cal activity, to processesPEDISE2004/000489

preparing such derivatives, 10 pharnmaceutica

conpositions 5 conprising such derivatives and to the

use of such derivatives as active therapeutic agents.

Phar maceuti cal | y a@HEMIQAR«COMPGHINDSI vatives are

di scl osed in W99/38514, W99/04794 and WO0O0/ 35877.

Hi stam ne is a basic am ne,

2- (Ayd C}Hbééﬁtzfﬁlvé(ﬁﬁdn%m’érﬁybﬁb@ndlﬁg detiGatfves ABEng pRMnaceutical

hi sti dine by histidine deCarboxylase. It is found in
actimitg tto picsssses fafprepagng @@lc;h deiyatives, mégl@mceumcﬁlmmm@hons

concentration

cona)&?mgosi ﬁlf g%qvaﬁg?sn# gtt %% c{fﬁlgcl}r:]%eir}v% 1{'& ea\%/telYe therapeutic agents.

i nfprammBdaatiyalBelctise pipelidme daBsitives bie&ilﬁﬂl@beb a5 Wh99/38514,
store |large anmounts of histamne. It is recognised

WQ9r9éﬁ479ﬁén BYPHIEN on of mast cells and basophils and
S o}
e cHAERe  Ehsic o RifE Pl M ARG e ing ACRERDS fom
h1stﬂfm@bly Bistiding decapsaxgiss.. Ithk fduadiim moplrtmdms&ﬁ? thet Bod@c butanpresent
an effect on s?e0|f|c hi stam ne G 15 pL gg
in bég%mﬂné%mfa&@amnothg ungy skip and @ e SpFiroRyesine tfi‘%rp the gellular
EREPEESBnbIEs of h
leV%]%rlgest c aégﬁggaagﬁng%fF%ﬂ%ﬁﬁgg ﬁ%sthe t%eatnen%ooflsmnnle
It ipp@togndes thvit the deglrarmiaglon od ma@t@élsgnd basopbitaansl the subsequent
releggelncp }g%;tslali‘noﬁﬁr 15’ %ﬁ egf,ab fné:c ﬁeglgg l?a rgcﬁr tﬁt;s( gl&;g%:zgln?anifestation
of 4 DeMiOProch8. Misth@heGfrolicet afhdfne By RAStfesiadi dpkéifiy histamine G-
venule snDoth muscl e, resulting in decreased vascul ar

PfOFm ﬂwﬂﬁcﬂ tieaptorexwitiak prpiahige apiD el FReandd: gHiftamige HI
ant?g%n cro(r)r?pg%g rgl%bel l?lrgg%gt C?asg fof %%%H%@&J(l:se 5 ?;?1 %Ieth% 'enr%% i '{qu@ gf @e{hents with

allar@s disotdegs, ifdr Htes EM&QH& bioltitgiaangl snegriingare useful in controlling
enpki nes are chenotactic cytokines that are rel ease

the glergiaesronaby Earpxamplechipaking e actioneihisamimsgmapskcappiary
ven‘t‘flfé gn’i?qtl? ARkae px}éédlﬁ%g Rlacﬁeeféa édsva"é‘&ﬂ %EQ&E%/I SxdRtish hieP
r’'on an e int mat ur at | on
oedefnac ke anmgomhte alspTpuoiics johickmde cﬂ’&hﬁmmnk phiistapliag omthe H1
nmportant role in inmmun onse

TGC%PJTS&HSC tyge Becieariivy ﬁafvaefﬁ)&sdéer@tmg H@W%&é f@mﬂ@wmg

al | @B&h&hﬂé&sﬁ@@ﬁeﬁnotﬁtﬁld’@%klﬁe% tRAtad FENBARRN b PR i@ QieBSof cells
such as rheumatoid arthritis and at heroscl’erosis.

to aftras enasrphhgeseT celie gosinenhéls hagephilsaind ngnisapbalg to sites of

f%gﬁxgai{oggad ¥1]fs§]:§) a8ycasllr§} K Dﬁgg H}%{Ul‘?’[lo %%fl%git i llﬁ%%ng ¥ys?en1
ChéMphEARhY ¥n FRgbrat fﬁlé’irﬁﬁdnmﬂet@ldtlﬂ@anmafmrﬁfdsp@&eéiﬂl various
exhlbltlng characteristic structural notifs,_the
disgapes and(gzgor@@s,xn@udl@g agt)hmétr?@l @ygng@@se(a@es es ws}l ag gt)1t01mmune
patflgl% eE guc‘ch a-mﬁectﬁnag&ﬁ Pkl ngcyét B96L108sik h?h?ﬁfsh?all%fecx% ed
no acid rnsertion etmeen he prOX|na
mof@ules afe cypiviigepedsinidyes Sanddlyqn;u&Imechsrantehaed bya caBerved

2004/ 087659 PCT/ SE2 4/ 000 89. {; gf( C chenoki.nes
four ﬁz%tﬂa%nso bireThg chsgh 1¥ FaE b ditvided dpfo Awp AL groups
t 8
B R AT LG N o

C,orB) farmhes These are distinguished on the basis of a single amino acid insertion

between the NH-proximal pair of cysteine residues and sequence similarity.
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The C-C chenoki nes include potent chenpattractants of

nmonocytes and | ynphocytes but not neutrophils such as
wouoewsnasnocyt e chenotactic proteins 1-3 ( MCP- PETAE2004/000489

MCP-2 and MCP-3), RANTES (Regul ated on Activati on,

Normal T Expressed and Secreted), eotaxin and the

macr ophage i nfl ammatory proteins 1c and 10 (M P-1(x

andThd P-XI-{C)henbkinds axlttiasevataeinpmait mhdsmohttrhraant!; led activators of

neu DTSR et Higlsbined LoD ruToRHoH AR EPFELAE JUNAT-D).
re OPI&I el cl%ﬁdl@ﬁ@ﬁ&%d@&t&&%ﬂem%ta%ﬁon chd

lyn@@m:es @xmemm anb a@lﬁ@ﬂan m‘ﬁhes}ée cl@mqt&@msprotems 1-3 (MCP-

1 B R B nBaR R, BogulBled o Bp G SRR B E6ecg and

Sec!réied)hgota)hﬁ QA FRtha?b lﬁgé AlrfeirRaBRthidledRaRemSYS {Mﬁﬁ 1ot and

hose nenti oned above Viral inféctions are known t
MIB&B&e lung inflammation. It has been shown 15
experinmental ly that the commn cold increases nucgsal

out%@leéha\?o@eé@ﬁrﬁtf?tﬁd theé thei actiassof the Famaekyngsiagiymggiated by

subgzgﬁln%té% Of Gg)%&eitn E?e&gfbé@a?qsgé%@e%ftﬁ{&g?ﬂt&g Ye@Bfated

CCRIl| €€BY, CCRID) cwzmpcmmq E@iéi iGERA, ACRBIGERS, CCRY,

e e AT (R TN
for HATRMQLloph A0 celaddntSiwirich Iﬁlg&ﬁlﬁ@&ﬁés@ Rec@btopPivadldbeliéeful in the

normal airway 20 epithelial cells after virus A
treatmﬁ@thfuchﬂﬁp]rdqrs Fkbdigrasesesych phiheont mentigicd\ibees a conpound

wh e& %keﬁgg%s) € hg \gh Bbca}urs]edl&g nxéf%nntuinsgorh ﬁg}—lg&g]eféﬁg OS%IOWH

expetinéntlllyyhat e dnrhen edld pivréased m&cdislah@;tp@t dfebiaritin tﬂéalrways
bel ow;, R is hydrogen or hydroxy; X is

Instgylatjon ofegiepingnto\Re nosexap JigHREPIEROS he signg @aqi &w%mns of a

co gf} 91§7$§ege E’}?J{Cf%%ﬂaﬁ%l%ﬁ’%@gﬁ%?Usﬁﬁqoeiésjmgﬁﬂm&%%éommon

dréxy or [
cola hﬂcydsa,se arugbsabobutpet efreocaxdd ¥l gtopiRhdiwdealyll andKawaguchi M et al Int.

h t tated. oth
e i RS e R R B A LSSt ey
eplthehal cells after virus A infection].)

The present invention provides a compound of formula (I):

I N b
X R
N
RC

R* and R are, independently, hydrogen or Cy.4 alkyl or R? forms part of a ring as defined

wherein:

below;

R° is hydrogen or hydroxy;

X is CH,, C(0), O, S, S(0), S(O); or NR?:
Z is CHRY(CHa)y;

nisOorl;
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5 optionally substituted by: hal ogen, cyano, nitro,

hydr oxy, oxo, S(O PR4, OC(O NR5R6, NR7R8, NROC(O) RL1O0,
WORDMO@INR1I2R13, S(O) 2NR14R 5, NRL16S( O 2R17, PCT/SE2004/000489

C(O NR18R19, C(O R20, CO2R231, NR22CO2R23, Cl1_6 al kyl,

CF3, Cl-6 al koxy(Cl-6)al kyl, Cl1-6 al koxy, OCF3, Cl-6

al koxy(C1-6) al koxy, Cil-6 al kylthl o, C2-6 al kenyl, C2-6

R 3 lhtrogkn, GIia]ledwdkquldrﬂl Je@ldogg] f  optionally
i tut oxo), net hyl enedi oxy,
@%ﬁ%%ﬁgtw%é %35?“% Bﬁ’enyl pheny! (C1_4) al kyl ,

2 X Vet 1th| o, phenyl (C1-4) aI koxy, heterocyclyl,
R Ieglt?}gr oc?/gf&??l T-4)al kyl , heterocyclyl oxy or

whetreﬂnemdegscsltqtd:c( 61]1614’918& ltlmcfwegmhrgraeylranddyetwmycbé moieties are
t h d, het L et
op%?ww sGiiiad 5 SEsET cHERH S 1Ry ghen Sy S ONR'
NR’ &ﬁﬁm (1@1“6: c)) Nq!lzk“ RRAMRY, $(I@)6 I@I é(O)NR18R19
aI k(yl) {@?Rzzoéa 4 alk and t hese amz 8r E
C(@fﬁy CER R rCngpl GEstl?E@XV@l sRBkyndi-Rgkoxy, OCFs,

T T N T e

optRhKNY subsatips] BYEE, | Qkﬂ droxbn mmttayléndalg)x@s. diflestomdiegefedioxy,
R5 and R6 bel ow), CO2H, CQZ(C1-4.

pheavkyhsnylwa@}}é(mbfnqu @hkrwlt)hlo @b@stl@ll gﬁléfr%hﬁ}teroeﬁéy]@r
hete?ggﬁﬁwgﬁ) 'ﬁégﬁﬁﬁﬁa ale’ a achée][g[rof %rl&nﬁgl L:§§1k8§§ Qg%éﬁg%ggl of the

imma¢datelyrfdegeintephichyl, and heteranycR] nidieties ,areRﬁqtlomlly Rbstifeeed with

halgiia ROy e gk G th): SIp TG SO BNE a0 SORNC
a1k§19ﬂtahc@néké Mk;?'%zﬁﬁstrﬁ%ﬁﬂ;nb% fBﬁh QAYRIE asEGUEY f&erQﬁﬂ I¥ below),

cycl oal kenyl ), phenyl (itself
cyaop,t(ilmfdkj/lycsudkom GEOINBy, BE)DEFHE .« Ao oR(QIN (B4 plyD): (and

Cl-4 alk N(ClL 4 al k | K
thedd B nies a oVl o e SEHbbE AT B RIR L O
Ccoxay. 7
quﬁ%ﬁq)?i 559332"3%1"3 2N9(:1a%§) ‘Z)ﬂ%%?ﬁ?)t%ﬁg‘g OCts:
vanddy dogasherayitl] e watben pmnicawhichd. 'fmsiy e pitashgd fogpn a ring;
d Cl-4 al k | Cl-4 alk
pagff%?%@dg&%% QI 1), SONG 4 alkyl ;))Z(y(and
R’ tHfer® Ri| KYIR Grdtyrs'? ey, 16) s R REPpRYE, REY§*amd R* are,
descri bed for R5 and R6 bel o

indgpapgtenyily, Risoest Ca-s4lig! th)onal”-@ml@(%lby%%?y} Jydroxy or Cs.10
cyc 39 lf%ﬁ‘f'z ié‘éﬁk rfyl Cgﬁ%rg'tﬁ (1ts%':§%10192[11ﬁ% ?ﬁft%ﬁ%‘}/ﬂaloggn hydroxy,

t1Tona ltute Ogen
mtml, NHQ NNK2; 4 zﬂﬁlel'M(Cl 241kyDk Getnyl, theN@ @lkeylt gevluley g j¢iariel form a ring

os dragarecant pi) Reboah S4B 4E ol ey 20 SOTNEy« oD,

Sl R e Bl Ry 0l A2 ek aB ockbéd for R and
RO o, oo, Con sHE5l.ding ARy AN TS, E/aMSH(Er- ) I »@(p)N(cl .
kg GrdeRE K Gt sl o b s T Ry etow),

CO‘%HMZDz@TlQ@ﬂ@l)"mﬂ{@(@)(clt&llf}ﬂl 'NI@S('O)H@l AalkghsConed, fil@?l) CF; or
R5 and R6 Cl-4 al kyl), NHC(O) (Cl-4

OCEB XS f;etermg @xlzxe&pmloaalbwtr})stlfeteé)b(yéfl%eai Y9y e, Hithe

Nﬁ%%g}}l lﬁgyl 4%1%36 g! ent | lkﬂgz‘%%] n{\&%gﬁé ’fOlj}}%f’lﬁégs described

forRétand BEypelavd, scm@cclaamdse@)zNﬁy,rS(@mmm apleye S(@)NC 14
ol i ne or razi ne, e l.att.er

e
a1k i B S bgpprmau B0 e Rertthe 161 R pd R below)
cydhbl CLPARYL, Cyy alkoxy, C(O)NHy, C(O)NH(Cy, alkyl), C(O)N(Ci.4 alkyl); (and
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R4, R17 and R23 are, independently, Cl-6 alkyl
(optionally substituted by hal ogen, hydroxy or C3-10
woyeldpatdsyl ), CH2(C2-6 al kenyl ), phenyl (itsel PCT/SE2004/000489
optionally substituted by hajogen, hydroxy, nitro,
NH2, NH(CL1_4 alkyl), N(Cl-4 alkyl)2 (and these alkyl
gr oups rmy join to 10 forma ring as described for R5
theserudk R raups ey, jo(tOf A rihg abldyéchbe&f@)}él\dha,lzﬁ below) CO.H,
) 2NH( C1- 4 1-4 al ky and_these
coa&w |ang§>o (9389311@11?}’1} (R A o or
ochEy. and R6 above), cyano Cl-4 al kyI Cl-4 al koxy,
O)NH2 C(O)NH(Cl alkyl)i C(ONC1-4 al kyl)2 (and
altarmms/elyaﬂkia o NRAY'R'Y NRRI amay igdeendently, form a 4-7
scribed for R5 and CO2(C1-4
me@SRr}e;fi e ew]@ e aaetléﬁlwi, pyrrohﬁgg?,cglmr&nedr aéqpk% )morphohne or
p1p%@1é Qﬁefatt@?oﬁidfﬁ 1y sufstigy@! b ek z?’ﬂlk%ronrkﬁé 8isef Ylﬁkdgen

. %self optional |y substituted al ogen, dr oxy,
R Rt angd Rﬁl-ﬂZq 1mqlqp@1demlal Eayd 2)1],<y1|‘0(>p110n4111a |s1klgs|t1)12ec( ‘a}q Halppes &ydroxy

or (%Slk ﬁ}ﬁ%}gﬂ% Ulgs%lgggfz 5 %z( 3%? @3‘1 Té%&fg{]ﬁl 31%10%%1%5 ﬂﬁsgétrulte%eby ha‘fogen
hyd26:6), Akrol NEGL N (CRl Kk, N(@(éﬁ)l@}ﬁ'ﬁ}(/lncﬂth@éMk})l%f&@%%ay join to

t hese aIkyI groups,may join to forma rin

formdein BrerBirdRe Bind Riahyey S{O S arBo G (@) ATy S(0)NH(C 4

alk%‘ﬁpﬁ@l&% ) Zﬂk%}z Fgléesgl(a%}rl\lgﬁo%éuééﬁ &Xltc)) forg I}g %I'aé&cnbed for
R® andg’ ﬂﬁJVd)3‘3§lffﬂ0b €gly hldyl, R3. 4MXW®NB) C(OMQGH 4 alkyl)

| kyl O (C1-4 al kyl), NHS(O 2( 5
C(Og\:)cl\%gf’p y alk@@da{x@?{he@e g%y ?géoup@m@?dﬁl% t a élpéaq scnbed for R” and
R® AELERH, € foal dit) NHPROREL ) af lg,ﬁ?Hﬁ@)’é(@le A1, 290)(C1.

or a pharnaceutlc y accepta ereof’
alk gl Uit ar Q@) eohetero2fcl Ceitselil nptioray wuloksitéd bi]halpgﬁs apdroxy,

nig N RN Bl Gren i e ARGbRERL s oG FrobSs S (b For aring
as dBUBIRALER? ok IR® AIRBEHO)OV LN OPKALSSEDLNEHEN, alky),

i soners and m xtures thereo in al pI‘OpOI‘tIOI’]S 5
S(BeN(Giladkydnl(argl thess| alied gaeuipd maydioin t@rfomla tigg 96 dbscaibed for R and

R AR RInE cagrpdl DroualeR e, BRI, comen

alkmélj (a_aa ehesé iy @bps @by joaﬁ & fordQ: edsalegeribed for R’ and R6 above)
hanesul fonate o uenesul fonate. The c

COBH B Crrne iy RICHRY oA S DA e AE R RNCs alkyD, CE or
drates) and the present invention covers all such
solvates. WD 2004/ 087659 PCT/ SE2004/ 000489 5 Hal ogen
R? isryidubes, @ .4edkyloe peicdyl;or i ne, broni ne and i odi ne.

A s e

CONPEHAR cofnﬁéund%)é@mél ﬁese%t n9efidnSdaq féxﬁﬁuﬂdlﬂereﬁi 1361%99 Forms
atoms. Exanpl es of al'kyl groups are neth

(su¢h pﬁrmyuomcrguilpﬂt@pgmemr geappatrigisoyiers omltklgtomgm i Eﬁfapneyent
bstitute and. hal e _an al kyl

im SR i 3 a8 PRI B el AR Pnf e s

or Siitdons Stk lrl'bﬂldég@ﬂi aldanen sahb kydh 8 RtHyarzhloyide, dihydrochloride,
substi t ut ed halogsn and hal oal kyl are, for exanple,

hydpptgomjigla, @hwphatﬁdsuéﬂ AGAtatgrdingsiate Shpatatee majeste, &HAS) @lrate,
oxafatt In&hir¥Gifordte & J-R1dbhe SRR,

The compounds of the invention may exist as solvates (such as hydrates) and the

present invention covers all such solvates.



10

15

20

25

30

10 atons. Exanples of al kenyl groups are vinyl or
allyl; and an exanple of an alkynyl group is
wonropaswsh . Aryl includes phenyl and napht hyl BQ@/SEZN04/000489
one enbodi nent of the inventgon is, for exanple,
phenyl . I n one enbodi nent cycl oal kyl groups conpri se
from3 to 10 (such as 3 to 8, for 15 exanple 3 to 6)
carHalogad orhidanfluade, oibrineg, bbdmine ahd iedind. i Halogen is, for example,
Cycl oal kyl is, for exanple, cyclopropyl, cyclopentyl,
ﬂU%veﬂsﬁgﬁyme nor bornyl or canphoryl The cycl oal ky
rin
T e TRt WS R B NanaRA Phihafa bbiaprse. for
exaimpda lytb 6r(|smj1 a%y]stbelt)):arbbm atmnisu rEmﬁrplmdf atkiyirgroups are methyl, ethyl,

oal k 0ocC clic. Het erocyclyl is an aronmatic
'PHﬁ’L %@ﬁg %’ "6 menbered ring, optionally fused
20 AfkyPBEtMallyRISstRktBE by hhlBgSh arfél"r[ﬂ%dll%ﬁ@gm%sé 808 kyIqet and

heteroatonlse?gcted fromthe group onpri Si ng
oneprtmergdfor esxmpler! tarfd of thefsame oo dlf&ﬁenﬂh@}agdre atommsr édkyl aptionally

a de ar thereof . erocyclyl is, for
sttt Mofosity e PRy e LR RMIGT CRE. ¢y opheny! )
pyr Aﬂieh%'l, andZlByr9i Fﬁbﬂb@@d&ﬁ}ﬁlﬁéeyfor ekbvnplet 3d 6 (P aZ2ky4) carbon

oxazol I soxazo I m dazol pi peri di nyl,
atoOpSy Eﬁampky jof alkonyl cﬁrms aredvlﬂylcnr@bly} e Ay FX?(fﬁEiP obgmalkyayl group

ﬂr ﬁ%ﬁ 0x0- 1, 6-di hydr o- pyridi nyl 25 npiety),

(§}) di nyl, indolyl, 2,3-dihydroindolyl,
benaofl ihdludeglpheayl aad kaghtihylasd e ozd empddiment of the invention is, for
benz[ﬁg\%@? enyl (al so known as benzt hi enyl or
henyl ), 2, 3-di hydrobenz[b]thienyl (for

exa i

o e e e SRR D ) R 93 108 for
exdpgrie 3 x@gbtaybon demsz hd azahgrdo-(Hier tmwhpl €y¢lnaliyl is, for example,
<y pgowrf%yg!ogs%@:&cp{?lgﬁg%@iy| “C’?t?od?yly%lézﬁlb“ﬂ’@o‘iyh The cycloalkyl ring is
opt?onanyl ahvdiobBakhi ﬁﬁg (foRemgnly forﬁ@ng'@bﬁ%’lbw 2. O]octa—l 3,5-trienyl

- benzot hi adi azo an i m dazopyri di nyl (suc as
or mdﬁrd'ézl@g Bysteibyini &jﬁuﬁyﬁ) embadimenisygloalky] isyranecycls- y| |
v4 [
L e REIEOH ROl oARTERAdage 3HERAAMARA Mo gy o

to cﬂleb.l 3ndre BHRK ﬁdg@b@ﬂn}bhémg guilemoxat hagtoatom selected from the group
di hydro-1-benzopyryliunyl (for_exanple in a coumarinyl .
comnsan%w{cr@gghwyg\% dppliue ogfany\B ogde hsteps sy an S-oxide or S-dioxide

the%:> ?ﬂ_/ RER n‘éflg/@%"’ﬁ)? eyz(ﬁg 511'82%1?@0&1 égfyﬁ(aésﬁﬁ{& tzzﬂ'ilfﬁ%blﬁ‘k}ﬁlyl), pyrrolyl,
2, Sbbmmowraﬂylnwlazmlnepmzoug Wza]ghllsxfxytwl&] , irgidatalpl, p]itperidinyl,
1H- 3,.4- i di ), ' . 1.
mogiBye ey HSafhy okl b hiadherdlin ARutadyyiding
moﬂa‘t‘ﬂl)nﬁ*ﬂrﬁidmyl @O M2l PNoinddl 1 YSHOH BRI raglsé I&Ndwx( fbenzfuryl),

exa ein 2H i soqui nol i n-1-one-yl noie

benzﬁtﬂﬂtlﬁgﬂ E?MATOJ.(& avbeaxthispykontEnshinghEnyly ﬁ.,%amydrobpnz[b]tmenyl
IR T AN T —

beﬂm&bwl,,beazo;malgrn bhARiLANY], (fé ed:lampw 1@&@11@&@1&&01% -one-yl
anple in a 4H benzo[ 1, 4]t hi azi n- 3- one-

mor%we@f;)dlhﬂkﬂ%xzaal sééf?éﬁwleyli h@éz@hy@ownzaﬁazol -2-one-yl
| |
n‘loi’ytr‘l}%N[II (94 Eén%e er eof){ﬂoa?lqgﬁ&%%l?‘g lg%%nagl oXl agGM Qa]pﬂ{dmyl)

thletdoéi’ 2dfpyridin AFle pRtstezafadmzalyhbenaud 1,813 ] thodmazblyl, (2' ),3-
Wb%i%?&’?y)i abrr[i)lzofurazan (a?soy knoLvn asAQ 1 ].’:Q)egch eﬁfa%l%! dujinoiayilnyl,

dihydro-1-benzopyryliumyl (for example in a coumarinyl or a chromony! moiety), 3,4-
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In one particular aspect the invention provides a

conpound of formula (1) wherein Ra and Rb are,
wondapendent | y, hydrogen or O -4 al kyl or Ra fBCIWSEp@M000489

of a ring as defined below,eRc is hydrogen or

hydroxy; X is CH2, C(O, 0, S, S(O, S(0)2 or NR3; Z

is (CH2)n; 15 nis 1 or 2; RL is hydrogen, Cl-6 alkyl,
dihpdrg!1 12, 1Rehesthizy iyl (for Ense ar y2- dmxokfﬁ#&llthydy@-llﬁl—z 1-

beng IR LG § PYHEPGPYAnaHEr CHIIID NI eueia bavidingD.
ur%((fg? %ﬁ%@g@ in ng&hyﬁ?ﬂﬁg%?zrs Ny Qfl&’?@f 8- Ipfﬁ@le't\}éggﬂlﬁ%yl

1socj$(1ﬂ)lﬁ15&81iﬂlﬁ£ﬂ5q1sd\ﬁhﬁfﬁ(ng) Qﬁﬂ@&m@@ﬁ@ﬂ-ﬁ&@mr@l@)m -yl moiety), a

naplR GRS Lo arRe 1 Iy or S pabhibgrignyg.
d1h§&r59xﬂﬁﬁ%§) i yq)(Yor eg:mﬁle@h ‘éMH—P f@naﬁhﬁl&hm%ﬁél—yl heie®), a

cycl oal ky itse opt i onal
bensqtbsamrtyhtaaﬁhwd@nzathmzwﬂ (for em@gle lmﬂHyhe@n@és%&wazm 3-one-yl

o LB G Rhon o Sy R =L G Ty

dibBEoaliasy g by bl Kloxddedhdor, dieh SLOQYE ny$ -ﬂi@kl(wthereof
heterocycIyI§CI 4) al koxy; wherein any of the

i daiRkPEdy of » pegbpung Permyyla dhds. herEaBPiR PYHOMD et i es

ted with 25 hal hyd
A BEGREL ALSUBEA Y S anp. SOy o Caoa
aI kil gne pSft@)J%l@@iecﬂtheah\teﬁh))ﬂ pfcavixtbs tah:eﬁ@oahck yf fogmulap(ﬁ) wherein
g‘g\/ %V\aorle r}ntg%);g{qgernrp@i ydrg ®ye, g%ia‘i]%}llgl?gb o sR5 ac{thz‘mg as defined
bel&i{r?{w(h ro%eﬁbi‘ﬂ&&roxﬂ)@sh&ﬁ:} 'CA(O§| &S, )S%O§ 55'(@5)2 ﬂl@ﬁ@ Z 1s (CH)yu;

yl groups may join to forma’'ring as describ

n isRBoh R 'Rehixdbgan, C1 €6k, ardeR hekrotyalykR)is atyHox km)t@r@@yoayl

e b SR b B e e h SRt B e

optidhaify g@dgué@;@ Iﬁalogéle c@hﬁ@%ﬁﬁd hiy@FoRty 2oxlo, Bem ﬁkb @(D@)QJRSRG
| hdepenaden
NRIR S NRIELO T R B0 N TR 560, RRER . SR S (@)or” FOENRIIR”,

r p.0 en k
3 R R SO L Eerky RSy JuRir ¥l e gligry, OCE
C1-6 ¥eboACK Yalkox {2k Bthad, Keirsxaﬂﬁenypl@@wlkyﬁym @@Jufcycloalkyl (itself
opt i onal | é@e\m 2004/ 087659 PCT/ SE2004/ 000489

opticuely Pt DY et Seer arpuresthylenfdiony, dlrﬂqgrmmlklﬂin%hoxy

Ph%kf%%%ﬁﬂ&@&%*ﬁflﬁéﬂ%‘%%éﬁ% b N e e

hetedokydlylgC o )& ylyhstergepelploxy of hctmoaycvlly}ﬁﬁl a)slkdﬁs cwhdyeid ahpof the
wE R B eSS i o

halBéb‘%ﬁ ﬁy@o%y Initgé, @;@M@%mgm 800,141, SO NH(CAG aBF1), S(O)N(Cr
déscribed for R Cco2(Cl [ k

BB gte AL EETRYB NS O ol mlgaﬂswgesqnbeé(f@) )R EmIR" below),

ey Foh i, Cub BkPR G OB G EDSEUE Y by EEOMN(Cep gl (and
theNHﬂk lgih_xﬂa}ﬂjoﬁwio)fonh'@% ‘hs allekaribpa for IS(a@)ia{meldlw) CO,H,

al k O 2 C | k 02
coa«rq%%lgﬂx e Ay NES B Aty D G0 Cae 4, GFs or OCE;

orz' r@%&%g&%haﬂk{h@rcm% Ww@?%%{l 2580 B cglgf‘oml aring;

p aﬁ.‘cﬂ @)aN(, Gideperaleiy)y,)® l(cmridR ﬂéﬁsﬁ KR, RJP dlllﬂ),sRlﬁB&B R, R
ngt@%ZJ %E(&%l @{fﬁ”gfq(g)}e ]c;:)é b;lglréﬁo%%n %‘aﬁ %Yl)(optlg}?ally substituted

o LA S0P R, g

NR18R19may, |ndependently forma 4-7 menbered
het erocyclic ring,
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azetidine, pyrrolidine, piperidine, azepine,
nor phol i ne or piperazine, the latter optionally 15
weoeubsHostasp ed by ClL 4 al kyl on the distal nitroBenSERH000489
R 7 and R23 are, independentfy, Cl.6 al kyl
(optionally substituted by hal ogen, hydroxy or 03.10
cycl oal kyl), CH2(C2_6 al kenyl), phenyl (itself
sub@mutedw Ha!ogauhsyﬁrdm aitropNERANBIIEN, alkylir NG, alityl o 08(0)2(C1os

e Sl 'ﬂ&i;w 6l ks >§>5<“2*a§yahéi>é P8 B GRS grlfmay

JoulP, BN She g Sk for iy A et A AP G Pl

C(OniH, GKG)NH(GMW}@ C(OPNES 10dsd) l(heldhéswmlm geogs Ry join to

roraey sV TR S e AR PR e MO
alk%z,"lgigg @m%g\[@b d&&(@l 4 %%g?r aFgaoJ @09 )fiﬁ' hé@&%gb!é?tsém

optiminky ;ubsuHBJ(dCb)}Qmadngen b:fdry}t}) JDitey, @)}I@ Ca44 Rmy 3 akyl)o,

e A ER R i
groh{éscﬂmﬁ jcth Konh?l a(rﬁ[gjas?&sérhj%&QoﬁRkh‘ﬂd Rt Eﬁl@@) f@a‘nd Qpatkgl, Crg

forma ring as described for

R5
ik HORH COTNIAG + SR 2NN Sy rbn end hesd i groups may

T e

4 alkyla,rifsﬂs«ngéeglalqaﬂwn>4cc?f((mlahu@myglni f]i(@ﬁﬂmilt@@ﬁ)w R R, NR7R8
a an ese u

N%%&K?} ' l}fﬁ %‘ﬁnﬁg dehéndeRiTg dhiy g - T éﬁalgeégle%focycyc ring,

azeﬁ@ﬂl\ég e I, %& gérﬁe%hgﬂétfhgﬁg Qﬂlﬂaﬁnéltﬂfé’ia}ter lionally

SRy
subRBtutes] tyQr.ofen on@le @sfal mydogm IbeRz yind R? oareamdcqumlm@té' Cis

t her eof euti cal,l tabl e
aypigp Gty G bR ES L A oky 3 RSR SRIENSD. esicas atieny.
ph%»p(ltséw@Eﬁéﬁmy@ﬁmﬁﬁ@@bﬁhﬁlgg& wrekoRf;, digb MIHa N#HJC, 4 alkyl) N(C,.

erein O WD 2004/ 087659 PCT/ SE2004/ 0004859

+ alkyl)ataod Hese algpﬂe&rpumﬂfm@mm ko a0 Melepained 4ok @nq/R above),

S BT SO R B A RN SRR TR e g

grollps ﬂgﬁ %%@E%%?Rréﬁg iNer_\s@dgbscxﬁbedlrfOi(R ang(i% C?tgv@) ,BRdho, C1.4 alkyl Cia
el AN RO G 5 D IRT O{(E) AFEER: G e Aky! exoups may

%fﬁ%@%&f a@k%dxe{@ékfe %H @@)2@?1 41Ky, NHC(O)(Ch.4

alkgl), NBS(ORE714RIky RE(ORE,1 .4 RIKY)), RFi pr QCF;) d?blétermﬂyl Rlﬂélf

oPiaiy JUR e by BR BPF oy Lt DUt g B g (CLa alkyDs (and

thes@élﬁgleg}buﬁrm@hj%ﬂwo foth %erf'%l_alzs Qﬁf‘\‘.’ﬁ? lf%ry%isﬁllaqﬂ Mb%dsay)z(cl 4

hal ogen, y I OX nitro
Al ) T O BT 4 kbl BN i) (i 41 Sonps may

joiflp pbia e %’é%%bﬁé.zgr R B sy 6 P ety
C(@ING, )RO)OFAt], , DAY, ChOINET Kydlkyl), (bifrﬁl@e(ﬂlﬁd‘krﬁ‘lhﬂﬁﬁhéwom to
NHS(O) 2(C1 4 al kyI dc%\p)(c 4 al k

fo 1”ﬁ’n’fﬁnwlas desqribpddor Bgzgn eaquﬁH%mgﬁgl 4 @liylg h{gﬁlg@)(cl 4 alkyl),
Nﬁ&g? on 1 lky%%g&)? 14%1%% Ia?)?o en, hﬁ%?ﬁ%@/é’éﬂ n|(’§1 taﬁ& br benzyl;

or &HR; oxMﬂ(ﬂEéreéf ak ky)harxndldel@ilcally abéepta)oﬁ: saltSepeXt Gla dolvate thereof.
| k NH2, S(O 2NH(Cl 4 al k N
RN CETA Er e L

0. C(ONH(CL. 4 alkyl), C(ON(CL 4 alkyl)2, CORH, C02(Cl_4
al kyl ),



10

15

20

25

30

NHC(O) (C1_4 alkyl), NHS(O2(Cl_4 alkyl), C(O(Cl.4

al kyl), CF3 or OCF3). Wien Z, R2 and Ra together with
woOherdpardésen atomto which Z and Ra are attache#8CT/SBzamm/a00489

ring, the ring is, for exanpge, a

2, 3-di hydro-1Hinden-2-yl ring. In yet another aspect

Rl is phenyl optionally substituted (for exanple 20

| n dmmbﬂﬁﬂ hdpyctainiee in®entibn-thel Enrbgdmg &) (fot exanhyé phnyl) and
exanpl e chlorlng or qu

hetqrpwlséweé Qhet LR e, Emdeene gigppclpéﬁlké@%@geﬁy%logm

;and,_. E@QER |
aHEBE?&t (%8Q?XJ@R®y§F I'n epen enf@mgﬂytﬁéﬁgmona 4
NR&C@WRPR%S@)ZNMRP mﬁ@@)% oe(@mi%ﬁlklé CHORY, GO B,

el it ekl OB bl g Lo

R’, @@Pﬁtwﬂ? RS0 pleyP, TOPIRONRY| WISSRIFSRIA RECR(LRIR? are,
exanpl € wi'th 'one, ‘two or three of the sane or
indeheflertbn hydrwg@rh Chls abiyl feptioo#lloruibsiétutesyyriwlogen) ar phiekyl (itself

op a5 0RIR Bt oher. nast nind R o PR gt

swaﬁ(m flyhes(d szH2 @(@mﬂcwﬂaﬁky@ﬁ S(OIzN@CPI alk iy e@n@f Craally,

same or ferent) wwth fluorine, chlorine,

Ci-atlkgty, Q(@DNHx,éE@)QHGSt hymyl)&(o)éiﬁccaallﬁyléz 8 QQ#CH -4 alkyl),

h o4 pi
NEEXOTR S TRl BN, Bl TS - PRSI b SRR, R and
R%tal, e@c)epsmtf@tly,t QendlByli (optegeiig euibstiyuts@be bilegerf) oo phenyl (itself
el e S S A o
S(PHeEs L Wy DYNDES HIPHRT, LR SOAN(CRAIRS, L¥R0IC 4 alky,

UeAt s 'ndependeritTy sél ec
C I dlioxy, IG-QQ)NI"HZ ACONEL Qa4 allsy Ry C(OREE e )ik, € QRH, iGO,(Cy4 alkyl),

NEL G RIS R By O RO K G R
4- chifeh &, R2ARY RY kddkary villhdcdibsiPieRheRich 3 ahd Ra are attached

still further aspect of the invention Ra is hydrogen.
forinra g theatingis ploe exapple 2B riileydro-d H-mden-2- )ﬂmgogen or

furfn?‘/PéelI al&{%}B e‘r%Sp%E 3 Esgﬁhe% P(rch[log ﬁﬁngb%tlﬁ)E%{ @gen mIpn a

indspdnldentyibherorasResdtinaéd)tvhien halygnt (E@féxﬁﬁhpleScHI‘mﬁfngémonne)
h droxy or Cl-4 alkyl (such 10 as nethyl). In anpther

cyaagp&:q allgyl; (forempmpleppethpl) orterHalkexy @mamme pethoxyher

aspgc G !

het glr%élgt h{BIS?Spo pti 0 %1 ngts)ﬂtgénta?? ufe%gl lg%d Laf ogeﬁ, ¢ idependently
monyaﬁrailt tsnbitltmtﬁd)fwrﬂht[] h:ladygeﬂ\lm,anfﬁ]e clﬂlli(ahﬂ@(brlﬂslmnm(' b? Ral Ia%klyl (for

substitu a al koxy optionally
eX@&Pﬁ% P}effl)/ )éH g%&ﬁg‘m%(%jtb -6 al kyl), S(OrCF3

or Qtﬁi\ﬁ%al potl 1@"1@' S pherit Bptidrafl§ @@mgn&di ¥or Skardpl@Wwith one,

2; and R7, RS, 4 and are, independentl

twheuthrge theGang oralififgrent) syithi forouing ychderiss cyampeél-bylkyl (for example
el ey AR 2%?‘%“??’%&?&‘8%5: gﬁ!aﬁlly) bttt ot od by
hal posfbthd MsPeokR: isphfiyd, opbibiRallyNdbStmtkdafdt ek dmpR(wath one, two or
three of the same or different) with fluorine, chlorine, C;.4 alkyl (for example methyl) or
Ci.4 alkoxy (for example methoxy).
In yet another aspect R' is phenyl substituted by one, two or three (for example two

or three) substituents independently selected from: fluorine, chlorine, cyano and methyl.
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4 alkyl)2, S(O2(C1_4 alkyl), S(O 2NH2, S(O) 2NH(C1l-4

al kyl), S(O2N(Cl-4 alkyl)2 (and these 20 al kyl groups
woayo4josfasot o forma ring as descri bed for R7 aRdTR82004/000489

bel ow), cyano, Cl-4 alkyl, ¢@1-4 al koxy, C(O) NH2,

C(ONH(C1-4 alkyl), C(ONCL. 4 alkyl)2 (and these

al kyl groups may join to forma ring as described for

R7 Blnﬁfuﬁﬁem em/R 1Ryl ﬁ(B@(1(ﬁled4b3ed>ﬂeytv)q or thli-d@((fb)r(e@émple two or

k NHS 1-4 al k Cl-4 al kyl
threg y nﬁéi(’ fly |seale%t%c/@1 ?@mqﬂé%%%ﬁg Weeaégt‘% t ed
N C€&14&%%B§I IE%? @Ql?(d'lchlﬁhgf (@:riylz&%l dé@l'll'f'&gé‘ ﬁeﬁ{m&lyl 3,4-dichloro-
2 n&(t@lﬁlMH@fC]ZMdlahlloydp}lenﬁ( G)SBMCCZ methylk’hdin)}’k o( 4fidiotdpbemyl.

d bed f
e U RpaBBeRpect 8f Teovestio s hietod®: "3 4 ko,
C( AN thea Pl @le thvahtiod Rb 1s¢1(y@)d§6ﬁ:$r fhefhlyk )dn) }%t bAdtHer aspect

t hese al kyl "'groups may join to forma ring a
R® igdwdragond for R7 and RB bel ow), CORH, COR2(Cl- 4 al kyl ),

©) 4a| NHS cC1 aIkI) C(O(C1-4
a%%&%ﬁ A5BrC &E@f)mv%n& art er n%‘%rl ver y 30 NR7R8 or
NRIGRL&iIMRyther 3geRondRihldntich® s Bydrogenyapiiek ¢ar C;.4 alkyl (such

het erocyclic ring, azetidine, pyrrolidine,
as @Ptbﬁlr)i di ne, azepi ne, norpholine or piperazine, the

S SRR PGSR o s e

CHLpn yet anot her aspect of the invention R2 is phenyl or

ST o R SR e
cy aﬁ% it {erdxy, FRAS I@' 6Q§1k)hXbpt(o?1'dH? sﬁ%ufﬁ%@ with hﬁ:lé%én) C1.¢ alkoxy

al koxy” (‘such’ as met I'n a further aspect S
(oppiheallyl su(osuth@tiemtid}eécbgﬂl) (ﬁﬂ@l)}iﬁﬁads aliiylé,tﬁi@t)ﬁl’moe&(fb);NR R™; pandr

haldg&“ﬁ qy(acﬁ S fpl ogyl géﬁ%pcg(}e%ékyll (frgguenhclﬁ

a1k§\1 d@@ﬁanaﬂmqbstmtemfr REM¥n, hlyﬂro&ysdr |03 Lo dyerdaien), m@@zts dRenyl),
henyl optionally substituted by hal ogen (such
phanyl Giseifoptiontlssahstityahy halegen. mroxarm@gzgm{mwﬁcmm N(C:

BTSRRI ONG

alkgsgretaps mbejo esfenh athngemde@mbeﬂdw ReamdR lmmlsw nylamt Cy.4 alkyl,

C.rlkpgy, SO GO G ea . 0 SHER: alks)s (ap et alkg] Sioups
magé&ﬁ dﬁ‘i%ﬁﬁ%&’sf e@@n GEFR’ 9hd ﬁibéio@b l@dm( fcm@f?gm&,s

or heterocyclyl optiona

Nl?ﬂ(ﬁ)ét@mwﬂleﬂ) W{S(é])zﬂ@en a]@DQ(E(Q)éC“ albylbj, s Q:IQ@@)JI heterocyclyl

oSl BB oSSR D

alk}h,, @g@b»t@{ -FPARAY, Qi(@bzmz BORNE(C, ) mk?lgzszbzm@lwaﬂmok (6 these

i hydrogen. In a er_aspect the

alkmf/grgem maywmmtq @ﬂn@rrmg @GES@‘I@@M nendo” adewncaana, {14 alkyl,

c RESL TR RS, PAIEST g L GRS Lo

ma¥); J%lz tb sor@k%nng:hmadambﬂ-@m and Eﬁ&iowﬁgjcmg{ @4 alkyl),
substitute

b a e one
NHGOHG el b AT by ono algwncﬁ@(g{%lkw@ Yo Glepetr atemnatively
14 I
su btsa%/#r%{u tRzﬁHég ha?ﬂgggﬂﬂ § ugﬁlhegs f %%?éég%}g&gﬁﬁh%%)%ryg azetidine,
pym:(yladme pipedidiney aze@ihedmatphpling supipemsinaghé jditer oiondlly substituted

%?421 {(Xnth d1staH n?t%og(e:rﬁs) or Cl.4 al koxy
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(such as nethoxy); and heterocyclyl is indolyl,

i mdazolyl, thienyl or pyridinyl; or a salt thereof
womsas9a di hydrochl oride). The conpounds of PCISE2004/000489

present invention can be prgmared as descri bed bel ow.

25 A conpound of formula (1) can be prepared by

reacting a conmpound of formula (I11): O RX(Il) R

wi tih yat mmqmmspbcoﬁf the imuehtiof RF is) pheti) GOREHEB/EHH gpuonany

SUbSTRiCE g S AASO SR BTG CRERISPRP: FHan G Al tshch as

metﬁlirgﬂ) @P} a(lf)ﬁkyl%’lﬁ:m's e or @ J eﬂfi‘@@ Gudl &ghospch as

ano or ‘et hano at a suitable tenperature (such
as Inma fultber asae;g& @{:phemyB@(t)eterEcymlylewpnanallyauygnated by halogen

oS Ly S LB BT E 5 ko Y S8R B .

alkdﬂf(@uéhé&ﬁaﬁ of formula (111), where Rb is not
hydrogen, in the rgsence of NaBH(OAc)3 in the

pr eIa;\emtlél fofther a§9¢qt&ll-°ephmybor(tméﬂy sabstitutgdelpnialoganfeych as
U|tab e t &uc S, t furan) at a
ﬂuo§%| Pléo)tc fper g{dﬁor { lﬁ:ﬂkgl (S]SC% S%g%ﬁ{é\lg’ge OC) to

30@)1 andtheFad¢peat earpond i0indbd, mﬂlcaaz()lyl ‘thiemfiest thdin?l
hydr ogen said co ound may be converted to a conpou
of It AReiperfEPesh ?@nmvmsmmwwga@ BDERIAPBYRA L Formmula @

whe%%nﬁa%ﬁ%w kiis ét Aty gﬁsz Rogd Sﬁffeléh skDQWed bggaﬂage@(ftn

not “hydr égen conpound
exan-qﬂ‘a/‘ey bl&doﬂ tovoachbmyineaitoms)af Gy helkyl Bor ﬂxmmple mth,yﬂ])e R& iRphenyl or

hetqgﬁ qp ogzﬂgy%l%ft%l%agwr d, et Z%l g@%h ! SCB ao), 14 \ell\ﬁ(yi (such
as IH&HW) ar AUAS BKATERAIS CEIFH (§1t 4ra\Ik6)@P‘("smpi§§nétﬁébS}) R5is hydrogen

Advanced O garni c Chen1strg March, 5th edi'tion
andSreierbeysihd 1s]1nkial'yd;h1mdazbled/ t 1eQ}ZiGJ_r.)pynQ@1yA ]&olﬁ’[bl@dlf@@e@f

]t 8:% @11’&1' %}PC% beﬁ%an a\‘/reflegonb ro(ne eg %,ICQI%poundo 6%0 rmu a?f)
wherein: R* and R are both hydrogen; R® is hydrogen or C;.4 alkyl (such as methyl or zert-
butyl); X is O; Z is CH,, CH,CH,, CHCH3 or CHOH; Rlis phenyl substituted by halogen
(for example by one or two chlorine atoms), cyano or C;.4 alkyl (for example methyl); R?
is phenyl or heterocyclyl optionally substituted by halogen (such as fluoro or chloro),
cyano, hydroxy, Ci4 alkyl (such as methyl), Ci.4 haloalkyl (such as CF3) or Cy4 alkoxy
(such as methoxy); and heterocyclyl is indolyl, imidazolyl, thienyl or pyridinyl; or a salt
thereof (such as a dihydrochloride).

The compounds of the present invention can be prepared as described below.

A compound of formula (I) can be prepared by reacting a compound of formula

X
N No .

RG

(ID:

with a compound of formula (III):
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Rwth lead tetra-acetate in the presence of sodium
carbonate in dichl oronethane. A conpound of fornula
wORM4/082039 be prepared by reduci ng a conpound oPCT/SEDO/a00489
25 (V): WD 2004/ 087659 PCT/ S82004/000489 12 OH ROH
(VM) NR Owth borane in tetrahydrofuran at refl ux.
A conmpound of formula (V) can be prepared by oxidising
a conpound of fornula OR1-e X N(VI) P 50
with osmumtetroxide in the pregéhce of N nethyl
mor phol i ne N-Oxi de ( NMVO 'n _Byueous acetone at
anbi ent (for exanple 1 )Zt enperature. A conpound
of forrmula (VI) can be prepared by coupling a compound

in tﬁ’é prfe%n%' loﬁNaBde))&c)g, Rr N&Pﬁg@h‘? (Ml dulitabbQoBRelt EoLHIRPIISH

fornul a under conventi onal
ahpd;@tnrdalpq)}gﬁ §u gneth@oEmethanqlmh suitpippympeyature (such as in the

di or, thane at anbient (for exanple 10-300)
fan%e@gﬂ 51% e. 15 Alternatively a conpound of fornula

(1) Anbr@aidly, BRohRuES 6ftfosmbilaN@Y whereR Epabellydrbyen, can be
reaction of a conpound of fornmula (1 X) with a conpound

prepyired by Farang WOW@ qf formpua €1 wigh @sagn@ov%qﬁ ﬂ@gn@haéllﬁ where
K180 B AR N T enu gk e o
as thiethpRnahe)ie a ismitztbﬂlfso‘l%”rg ésudkat eeti@OEirofunar)iee a suitable temperature
(such as in the range 0°C to 30°C).
For a compound of formula (I):

e when R® is hydrogen said compound may be converted to a compound of the
invention where R” is not hydrogen by a standard esterification method well known
in the art; and,

e when R" is not hydrogen said compound may be converted to a compound of the
invention where R® is hydrogen by a standard ester hydrolysis method well known
in the art.

Such methods are described in undergraduate organic chemistry textbooks (such as
Advanced Organic Chemistry by J March, 5" edition M B Smith and J March, Wiley,
2001).
A compound of formula (II) can be prepared by reacting a compound of formula
Iv):
OH

R1/X OH
U (v)

RC
with lead tetra-acetate in the presence of sodium carbonate in dichloromethane.

A compound of formula (IV) can be prepared by reducing a compound of formula
V):
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presence of a base (such as a tri(Cd _6 al kyl)am ne,

for exanple triethylamne or Hunig's 20 base). WO
waQod&E659 PCT/ SE2004/ 000489 13 Rb  R1~X N'PCp/SER(qD4/000489

ZRR RL (IX) (X A conmpoured of formula (IX) can be

prepared by deprotecting a conpound of formula (XI):

RL X N NBoc (XI) 5 for exanple using trifluoroacetic

acid in a suitable solvent (such a@Hdi chl or onet hane)

or using a sourcgfm‘x en chloorHde in a suitable
sol vent (such as di oxarle). d 9f formula (X),
wherein R is hydrogen, ‘can e prepaf e y reacting a

compound of formula (VII) witfl aconmpound of formula

(XI'1): R p\ NBoc (XIl) 10 inothe presence of

NaBH( QAc) 3 and acetic acid, in a suitable sol vent
with bowine astetraleydrofuyaiy asfreffusn or di chl or onet hane). A

conpound of . f or mul I wherei n, R i s..hydrox c

o eRaPBtroye PEERIR VA chndBERRSA BF o Gtk & g S yrBemuta
(vig conpound of formula (XII1): NBOC (r) (XIIl) 15in a

sui tabl e sol vent (such as a Cl1_6 aliphatic al cohol,

for exanple et han%iafx m tenperature (0C to 30C,

such as 15C to 30C). Aljterniativ conmpound of

formula (1) wherein Ra hs Vbe prepared

by hydrolysis of a conpound qof gormula (Xl V), wherein

Xc represents a chiral auxili@ry of a type well-known

.jn the art (far exanple ) ) .
Wlt% RRLOHG tofroxL ilﬁé}ﬂ%&@%ﬂ%ﬂﬁ?%%%ﬁ?@?ﬂ?%@ MMO) in
aqu%ﬂ‘l?% éc%tz{n@ REeRYbiTRt (Eéﬁl e)m%p@(ﬁﬁ@d)"cg It ature.

4S) - 4- (phenyl et hyl ) - 2- oxazol i di nohe or

( 3aR, ®8)pras) ohfexahlad V) Gndediremstréry/by GrpBag 6-cosiphambo2formula
Vli)" benzi sot hi azol e 2, 2-di oxide), for exanple with
( gueous sodi um hydroxide in a suitable solvent (such

as an aliphatic WO 20Q4/087 PCT/ SE2004/ 000489 14

al cohol, for exanpl e et hapol )} at a tenperature

bet ween 10C and reflux of the gpl V¢H}, typically at

about 45C.

and a compound of formula (VIII):

o) R’
(VI

under conventional conditions (such as EDCI/ HOBT / DMAP) in dichloromethane at
ambient (for example 10-30°C) temperature.

Alternatively a compound of formula (I) wherein R* represents H may be prepared
by reaction of a compound of formula (IX) with a compound of formula (X) wherein L is a
suitable leaving group (for example bromide, triflate or methanesulfonate) in a suitable
solvent, for example dichloromethane, at a temperature in the range 0°C to 30°C, in the
presence of a base (such as a tri(C;-¢ alkyl)amine, for example triethylamine or Hunig's

base).
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COXc R2 RXNZ (XIV) NRC A conpound of fornula
(XI'V) may be prepared by deprotonation of a conpound 5
wohodimsmiba (XV) for exanple with |ithium hexaRreriSsg004/000489
di sil azide, at a tenperaturesbetween -78C and 0C
foll owed by reaction with a conmpound of fornula (XVl),
at a tenperature between -78C and 0C, typically at
-20C. Xc RI~X NO(XV) NRHal"IZ R (¥1) A
conpound of_;f.ofqul XV) prlepar@d by reaction
of a conpoﬁﬁd of [ 10 fornu ) withj a cogpound of
formula (XVI1) in_a syitab Ivent) l e
tetrahydrofuran in e presgnte of a base¢, for exanple
aqueous sodi um bi carbonat " at anbi ent tenperature.
Xc Hal (Xvil) O Fur@?er conmpounds of f@{nula (1) can
be prepared by adapta bn of : the routes )15 descri bed

e oD ro R R Ch v M by, Bl it find of

forfaMlal (X):and (XVI1) can be prepared by using or adapting
nmet hods described in the art . The preparation of
vari ous phengxy—piyper j-di-nesRis scribed in WO
01/77101. In the abeye prgcesges i\ gy bexuesirable
or necessary to protect Nd grroup or a 20 hydroxy
or other potentially reactive group. Suitable

for %&%[’1&1% tukﬁg 11908 %ceﬁg d.dsh ﬁ's{lﬁ%b@é ?ol%rg ¢Sk ed% dfcﬂ[or@ﬁigﬂhglge) or
an enmovPng such groups may be found'in rotective

usifiF o s@acd of hydr@genichloByintiin e suitdble & vbnE(iuth andiok®89)) by

v brrORBRUp B oA it Rofs IO R et gy by racting

ac N SoRtuld gVﬁ}JlNﬁh &l bompdeh OOM-RABIAGXTT):
PCT/ SE2004/ 000489 15 The conpounds of formula (1)
have activity as pharpgtc (cals, in particular as

nmodul ators of chenugi ng/receptor (for exanple CCR3)
activity, and may be\uswgd i e (XIl)

in the presence of NaBH(OAc)3 and acetic acid, in a suitable solvent (such as
tetrahydrofuran or dichloromethane).

A compound of formula (XI), wherein R® is hydroxy, can be prepared by reacting a
compound of formula (XTI) with a compound of formula (XIII):

BOC
N -~

o (XIH)

in a suitable solvent (such as a Cy.¢ aliphatic alcohol, for example ethanol) at room
temperature (0°C to 30°C, such as 15°C to 30°C).

Alternatively a compound of formula (I) wherein R* represents H may be prepared
by hydrolysis of a compound of formula (XIV), wherein Xc represents a chiral auxiliary of
a type well-known in the art (for example (4R,5S)-1,5-dimethyl-4-phenylimidazolidin-2-
one, (4R)-4-(phenylmethyl)-2-oxazolidinone, (45)-4-(phenylmethyl)-2-oxazolidinone or
(3aR,6S,7aS)-hexahydro-8,8-dimethyl-3H-3a,6-methano-2,1-benzisothiazole 2,2-dioxide),

for example with aqueous sodium hydroxide in a suitable solvent (such as an aliphatic
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treatment of autoi mmune, inflammatory, proliferative
or hyperproliferative di seases, or
wommunstasgi cal | y- nedi at ed di seases (i ncl udi ng PETSELIO®N00489
of transplanted organs or tijgsues 5 and Acquired
I mmunodefi ci ency Syndronme (AIDS)). Exanples of these
conditions are: (1) (the respiratory tract)
alcéHos tfotietanie tethaAsly st afterapdri@ysbdtwednit)°agindabilwnofthe solvent,
obstructive ul ronary di sease (COPD) (such as
tYPICﬁH)é@fe’ﬂ}@Pbﬁé’(EODD); asthma { such as bronchial,
allergic, intrinsic, extrinsic orchgt ast hna,
particularly chronic or inveteratg asthma 10 (for
exanpl e | ate agth or air r-Responsi veness)

}; bronchiB's { [ hi e broncBbbbs};
acute, allergic, hic Jrhiniytis or chron hinitis
including rhiniti sla;~ypertrophic rhinitis,
rhinitis purul enta, rhinitR’s sicca or rhinitis

medi canment osa; nenbranous rhinitis including croupous,
fi biicaBwPeuRs of fosmulad e hma ba Srapared; by depErtoratiosiafip sgipound

of fggr%lgl%ggsﬁ() ﬁgi&%g@géryftﬁ] iiﬁ{iﬁxjno ﬁ%{lﬁ%ﬂf?lhﬁ%llé{zmg?éttd t%rr&)grature between

or ‘vas

-783@ A0 DUO Solfoweldayresction vidtiga esfipdurldaif éckmuda EEADESE a temperature
nasal polyposis; fibroid lung, idiopathic interstitial

betyeenu8H and AFE.itypisaliyvat -2@&i-i vity, treatnent of chronic

cough @ssoci ated with inflannggpry conditions of the
ai raf roge 'ciNﬁﬁRWTr ough; 62) (bone and
joints) arthrides |inclydi ngllr heumat (6Y) i nf ecti ous,

aut oi nmru 0 tixe 20 spondyl oarthr opgt hi es
(such as ankyl osi g spondylitis, psoriatjg-aftgeit@e/l)
or Reiter's disease), Eehcet's disease, Sjogren's
synar@othd 8 ek@iiaqXSol iy Siepdrdd b sdekcioBa €8dund of
psoriasis, atopic dermatitis, contact dermatitis or
forprhedX byithatcompourrbehformulad X VdBga ashisele soldentnter pxanple

lJiche |.anus h L gus, ' .
ingliGfRS) UEr B FEEG: SHite B hEbe (RURER b B bicarbonate, e
ambi@fCidhipbiael@s. er yt hemas, cutaneous 25 eosinophili as,

uveitis, alopecia areata, corpeal ulcer or verna

conjunctivitis; (4) é S i\¢ est i nal tract) Coeliac

di sease, proctitis, H85i noghi I'i c gaédi)r o-enteritis,

mast ocytosi s,. Crohn's di se@se, ulcerative colitis,

irritable bowel disease qor food- related allergie
whi E¥ s gemppwdsios Toraiit &) FHohe Erﬁ%ara@ @’y e@@tat%ﬁis routes

desTHBE RIS e, mERbN desSrit¥d if W tlhié; %x,ﬁl'ﬁgleg Adieabally.

refection) acute and chr % ow ng, for exanple,
t r a@spipamdstaf dormoifa (IKD).dviBy; (VE@eand, XV )exan begmepardsidreusing or

rrow, skin or cornea; chroni.c aft versus host.. .
adagfing MEhods daegibedl BEat d9 BEsAREr SEIMRS GBIy Plpgidines i
destBbed REWeErot/7PgMes or di seases) Al zheiner's disease,

multiple sclerosis, atherosclerosis, Acquired )

| nnimhizha @bT‘ca‘ wn@eﬁsesy?mﬂbhé desiyabis)or neegseary de Besienb pg acid group or a

suc upus. er u .
vy e Rl NS T BRE5: Ry RSBl E g sl Hle vl of
progéssss fBr addieand réthetifg esch gheupl mdyibe feridn ORmtective Groups in
o eoslnoph|JL§ fasgltgﬁpgggpér Igggﬁ%ggrone, 5 | eprosy
T&WHH@]ISQ ibHdition Yo'giFFne nt al di sease,
SezZf{ ynotyed qg&@?ﬁhe present invention provides processes for the preparation of

compounds of formula (I).
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i di opat hi ¢ t hronbocytopeni a pupura or disorders of the

menstrual cycle. The conpounds of fornmula (1) or a
woherroaosat i cal |y acceptabl e salt thereof or aPCESEwaL@00489

thereof, are also Hl antagonissts (and can, therefore,

be used in the treatnent of allergic disorders); and

may al so be used to control a sign and/or synptom of

whelhd @nifduadsotiiotyulagl)drave dettvityas phanmicduhidad}r irepeatiilar as

i nfl yenza

n and/ o f ac
mo%*l Yrfchgogs 5‘%@8“’? gég))b F’F%‘E‘ggﬁg‘ﬁ &QUYIF% épg R used in the
treaNRER O 2BQithRude i dRRh e g’;gélff@raﬁfve big Blftrative diseases, or

I nvention there iI's provid hod “for treating a
1mm¢remg{caiky med;iaiaﬂ ddse@hes éaslsdmgacject(drmf tepnaplphted arga@iar tissues

di se |, such as nman,
an 5}?1%?“03 M Rleo(%ngsm di sease state,

mhlg}thn;@escmgges;@ﬁdlﬁgHg festering to a mamual in need
of such treatnent a therapeutically effective anount

(1 o(fch%reemrmurmcafob@m@tm disgdsgs Of alrwysan@ihémga@gmlp @ba;tnyatlve
BB e it el RipRosP SO EPL IS v s treriel
tam%fgc liftrivkiey éxififlsia of@(ﬁd‘ﬂ @ﬁhﬁl@ rpart@d’iﬂ@g}i)éhrsmlﬁ @r Hvetefate asthma
manmmal , such as man, suffering from or at risk of, an
Hforpsgmpleclate asthngg eradieys b&Eeé‘feWﬁ’Pélﬁ%eé%r prggehitis {such as

;
R e
fihirtinid Gas¢dsp, bypea:rqqﬂnm riid 88 trhinétl sl porulacta eyl tié sac‘satrtrhlmtm

t hereof or a solvate thereof (Qccor din ég et anot her
rBedicamentpsa; mempraoun foipts arlydine eioupatty BBt Hed a

NREB@SndBBrahsRahiniGk & sStdMoROHiMis; %\éﬁ%hﬁ’lni‘hﬁﬁtlé/\ﬁéiudir% thinitis

commonly referred to as a cold in a manmal , such
a@rvmn (hayufiel &) onygasommtqr rbimitésy szrrp@rdom, fa@mrds Idhg abuslated
.ate

whi dmin tp.a M
B MR RoTPERG AR 25 b Sl Pla Ry arp e gy hitusive
adsﬁkmgz t@fatmeént @D IR@MRLoREh hﬁ@cﬁa@ﬁwmnﬂhﬂm@to@ conditions of the
pharmaceutical |y acceptable salt thereof or a solvate
tfh@iﬁé@for iafrpgenigyrdvcEdpougbso provi des a conmpound of the
(2) é’?%lo d E) ﬁta) ? H’l% @?ﬁgﬁ%ﬁrﬁ@& ¥rbfeg’(pou§0e§ﬁ&hﬁm& fe%ﬁegatwe
amhgzlbaxalslpp@thlets Io@ch rav enkylMgafmmdylﬁs piugiatis @Itblfltlfﬁor Reiter’s

compound of formula pharmaceutical ly
atiseasthbrebeed g disepife Sélﬁfeno? 3351%%1’%% B/Stefdy é%?fOSIFn t he

(3) "RRHY %gte%% L}Qfm%m EB%&&&%Q&UJ @bntHS et adi e ey @Eﬁﬁ%us

exa [atin enoki ne receptor activity (f
2@@@@@%@@0@%@@@@%@ 048 plannsepteemyihéguedRBlous phemphigus,

rec 0 at|V|ty ant agonj si n .. treating a sign
RGeSOk Tor ol Ehend Juldhs

cedsﬁ)ophﬂ’ﬁ@ uvafcgn allogébui hiehthSfordaP iceLsr Freal UsRjuRttivatis;

conpound of fornul a wgl or a pharmaceutically

(4) atgestpriatghienad fjaet) Coekasotiseaph prmtlmmaéhlhﬁ @agifo-gnteritis,
" gl%st%g‘);[?ﬁg ér%l% &1 se%%s{ll:agra 1§e (t,c;hgﬁt ﬁﬁ&ﬁ)leq;o\veq gi?segste Q)? food-

prr-atory es of

| fetdtedlaliggies Whivhi laive bEfEdtsitnote fromﬂhmgﬂﬁﬂfyr fﬂdaﬁ@aﬁlﬁl graine,
(COPD) (such as irreversible COPD); asthma { such as
bHWRHERPRECZEMA);

(5) (Allograft rejection) acute and chronic following, for example, transplantation of
kidney, heart, liver, lung, bone marrow, skin or cornea; or chronic graft versus host

disease; and/or



10

15

20

25

30

allergic, intrinsic, extrinsic or dust asthm,
particularly chronic or inveterate asthma (for
wexemnpsesh at e ast hma or ai rways hyper-responsi PEMSES)04/000489
}; bronchitis { such as 10 egsi nophilic bronchitis};
acute, allergic, atrophic rhinitis or chronic rhinitis
including rhinitis caseosa, hypertrophic rhinitis,
(6) r (utlarttissuep of disetsts), Alzhdiniet’s dissasecmuliiple sulerosis,satherosclerosis,
medi canent osa;  penbranous rhinitis including croup us,
Aswlrﬁsugnw &@mn%sﬂ@r%{%{fgﬂw HPEY SISRACR (P iR
SP?%@{éﬁh ffpuS), bhythdrittbsdd! FEnERbR d throidits th
g&%ﬁ?ﬁ everg F@Laggnntor rﬁ?nlgﬁs yrotditis, myasthenia
s gna&rs; typs iL d;abétas,mephmhb spalreme, gosinapkidia f&cmsshnwe $gE syndrome,
nasal posis; fibroid |un interstitia
ol Riteh B8 ot ormeson Bbrosib gl st Srtars FY kb bR
CREGNAS 8R6BbSE Pl d piipitd GMaTRIr &Y of:ﬂ»@%éﬂsaﬁaﬁ Stiet he

ai rways or iatrogenic induced cough; (2) (bone and
j oi Tﬂh@orapqmda; deorinpk (Mnﬁgahanemtlw&y acp¢psahle salsthereof or a

solséalsft gﬁ%rﬂ'f' oié ﬁléo iﬂg tolfli{s?s (an hatref ﬁ% ﬁ?etdtr}lflzﬁeoérgalflﬁgnt of
alldrgic dorders) 2éhddn 8L AIS6 be uE&h@%bn@oldi sSQﬁ@tﬁi/orf‘d &0 '0$ what is

syndrone or system c sclerosis; (3) (skin and eyes)
corpepiyaefesred & i ¢old floraxampls 2 Stg@rﬂné@@f syapiedt Pk ¢ gorgpon cold or

t d tit
B R L DU

epi decordingso s finthelr cﬁ&aureulftheq&esaat mae’tglcmdbems provided a method

vasculltlde ery cut ane
for ifpating &° eﬂ%ﬂ&@ d5as Shsgaseshitn dar e ¢ A0 pidred disease
sta%gﬁi ARGEIAL IshSh amiah, AhfeARS Hosl, B chﬁs'krb?l said @%akse state, which

el1ac di sease proctl t1s, GOSI nop il C
corgpistes edmittigening to,a mammabuylte@é io§ sucBrirshatihent ditberagayfically effective

smpifiay agopPErpibS forrtiy 10T ePREBt e AR RGP Bl i frercofor
solat tHekyr, exanple mgraine, rhinitis or eczema); (5)
(Al'l ograft rejection) acute and chronic follown for

ex aﬁspt@dmtgrtg asgsherrfeattirenef the pregant ki vengn theessis orovidsgdes method for
antI uo%m Elgs? %C?GHOJE%IS g&'hrhsgf} . n‘%’g f?(}r1 C(Hrai) Hklg o ﬁlfﬁl mediated

er tirssues

dlséﬁss @ﬁﬁ& shichl cohgirivey adinidistengeao aﬂhdrﬁxh@ll ia nsed ef s:mh Sreatment a
atheroscler05|s Acqui red | mmunodefi ci ency Sy

therampsisyally leffsery ecinacing 83 coupdd thesomaipdlaean q@@#@ﬁgtwaﬂy
accpﬁgﬁlgggﬂgﬁjr%?%@%olvﬁé tﬁ%_rla&ﬂe”at osus or systemc
'upus), t

er osus nmoto's thyroiditis,
ny as\lcbmdmg to getaamoﬁ),er fappee bf theghetasinvereivrtbere ¢s provided a

e B AR St VB LG R s coe

mafin®Ra&Bh a§ BAAT MFRYAY mme or bt RSt B @ disb4RE RIRY WM @PIMRises
pupura or di sorders of the nenst r ual cycl e; 5in a

admimstering th ermanmaabinicad af suchrireatoient H@ampedly effpstive amount of
nvent avi de for
s HREP P EiEb D B RRRU Pl e Sl reBlogBr g solvace

thetdog treatment of asthma {such as bronchlal al lergic,
intrinsic, extrinsic or dust asthma artlcuIaH
chr 8A¢ B1VERtiomaleq pioxidss 2 gempARnq Yidhe E@@aw&ﬂ @) 1ong @ha%nqeﬁtglcally

acc?ptaae sgﬁﬂ‘f‘er@f REL SbRARMNSYE GRS tn th@fapiNi NI ti S
ncl udi ng

In another aspect the invention provides the use of a compound of formula (I), or a

'-1

pharmaceutically acceptable salt thereof or a solvate thereof, in the manufacture of a

medicament for use in therapy (for example modulating chemokine receptor activity (for
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10 acute, allergic, atrophic or chronic rhinitis, such

as rhinitis caseosa, hypertrophic rhinitis, rhinitis
weououos™sa, rhinitis sicca or rhinitis nedi canBaT/SE204/000489

menbranous rhinitis including croupous, fibrinous or

pseudonmenbranous rhinitis or scrofulous rhinitis;

seasonal rhinitis including rhinitis nervosa (hay
exahpeCLRAreasps@notivity)s dntagohisie Hl or eating d sifnaidi@rsymptom of

aspect a co d of f rnula or a
Wh%ﬁ&?ﬁﬁ%@ﬁbﬁnEWWgt%@%%ﬁ%g%le 15 salt thereof, is

usef ddh&rutth at tﬂfz @ﬁ%d R Eorfitla (I

|nvgﬁ%fg%la SO &g%?ﬁeg a t use a conpou%%()ora
phafoaceutieallyl z)cpeptabla salptharevhde mlta wahuifyctareed ptradslieansal for use in the

there% in the manufacture of a nedi canent for use in
treaf|{Ent ofy oat ment of asthma { such as bronchia

€)) atth@fegbl?atofyrﬁrzfclt)rtﬁjsﬁ'uct%tdideﬁ@s ©f afrwaiSthcRal ronic obstructive
particularl’y chronic or inveterate asthma (for exanple

| aulmoasltyrm@asfr (@Pﬁhgsgckhwg]evwbke@@Bﬁg; astines g)uph appronchial,
ncl udi n atr o

ﬂ egghtc i?l}r?{lrshc ﬂ(tgms g&: ‘éhlfs& §‘Stthﬁ‘i % ﬁ Lglaré%glgggw of iVeterate asthma

hifpeétanghiate ddftima bi SrwdyRihgbéilSsiunsivefRk ), bfddtRikit i{ Such as
sicca or rhinitis nedicanentosa; nmenbranous rhinitis

i eRsingphilly teprabipié s acuie. BHe g atrephip upigs 9 AlfoRisghiitis including
r Hfllf&ltlg |£3§868£8h ﬁgllgegrbjﬂ)}ﬁy ﬁllﬁllals r]’ZI{jl‘ill%S ?lﬁ'ﬁ%rﬁ%nﬁ'llnlhg Elrcl,bf:{ bISrhlnltIS

i nclhudrn nervosa vaso

r hledlcta.msmibsa 2entbraond ehmitm indlediag coovpous) dhbuhomshcﬁ

i nvention, or a_pharmace caI I accept a

¢ FREAOROBbregBr T HecaRFIour gri ﬁese@ﬁaagﬁléml? including rhinitis

t ﬁ&@&éﬁe(ﬁﬁ}l fved o‘i@ﬂ%‘lotoﬁﬂﬁﬁﬁu@%aﬁ@ﬂos@aﬂa{%eﬂ’ é"lﬂﬁ% dh&Mated
is normally formulated in accordance with stan

pthaeasas: easdl palyppsisiditireid lusg, ailowmnnmceutlalqaieumonla antitussive

It f [ t
CRTBS! B S ol BB PR PR M e
C%@ﬁysscﬁﬁat%g'éﬁféﬁﬁ&m@d%u e formula (1), or a 30
phar maceutically accepta 'e salt thereof or a solvate

(2)t theme end {iefs) arémdl@gr déng heumplée, anfegfins na@ignung) seyonegative
%@srl%?#tﬁr ggtlhi'e\é 3{1\%11 ag a£ Qstmégpo%agl flse ESOAa? c%ﬂt}ﬁ{lg glelﬁeiter’ S
p ec rese I nven rovi

t BigepER Behadtisaliseabe, Sjaireh’ € OMpioshe omystmhc belerosipy i ses
m xi ng active ingredient with a pharpaceutically WO

(3) 26551y GBS HOLTASEARPLY COTLEYS, C?@ta‘é‘cfl?é'ﬁﬁ%tbﬁ & O4Rfr GiERRtous
géﬂ&ﬁﬁ&es%b%ﬁ%éﬂ%f denQ@tEﬁsn deing | Caf ﬁleﬁli%gﬁ,%l R bullous Wiplhflnflphlgus,

m ni stfation ar nace tron
f epldexrw}yﬂlsebulmsmmwaf angiod@ripBs, tvascdlitides qrpibemes ettabgous

uch.as fromO0.05 t | e. f.r.om

oSS rdytig SXH oo Sien g an vk o tFog) ORRn LS
@)l @%@&h&@ﬁnal Aabt) CREERNLIRGES pRYCtitB] &lRinopBilid Gakas ste i,
osition. 5 The phar maceuti cal conpositions

omasﬂop:ﬁoa*»lmﬂénhn snlisease, blecrating polgiseirdtrblebastel disapsg or food-
TRAAES o i Wi BRSSP PR AR el ol Sl e

afdhidik oaksawy; or to the skin), oral, rectal or
parenteral adm nistration. For these pur poses the

O éﬁ%@ﬁm sejetionhpaute ARSHEPHA foHRViRgS fPperAmBle dErneRlaRtationsof
WQ% Ht%altt hi?v q{n?] H%né Hiah‘aw kil %?555?19?%' ﬁfgn}mc raft versus host
c onpo F ‘(1"’ e % T

on o s I'nvention I's one suit or ora
1&maﬁa;mm&nTat|on in unit dosage form for exanple a
I .
(6)o ot %{t}sglréesl%ﬁ }Ssg%ﬁ%é%izﬁgn%?gtd?slegs% rtx)leiitmﬁe scleros1s n?he%gs%lelrgsis,
Acquired Immunodeficiency Syndrome (AIDS), lupus disorders (such as lupus
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Each patient may receive, for exanple, a dose of

O dngkg 1 to 100ngkg 1, for exanple in the range of
wO200mpRTSL t o 20ngkg 1, of the active ingredi eRCT/SE2004/000489

adm ni stered, for exanple, 18 to 4 tinmes per day. 15

The invention further relates to conbination therapies

wherein a conpound of fornmula (1) or a

phathemamgts aadystemac gt )a bityehesatdsus, Jddshahetoty thymoiditis; myasthenia

hydrol ysabl e ester  thereof, or a phar.maceuti cal

cEApssPs biabstes. SERROLE ﬁwr@awﬁlggﬁailg%&ﬁﬁo@mr [gE syndrome,

f i 1 Ni r N .

o SR ekl e bR R e ehict %y gymdrome, diopathic

athodrhisrcytdpeniapaptiacoraljpenderoof thgerenstrudl oyclehe tr eat ment

of one &r nore.of the conditions 20 listed. In

in aﬁﬁi’lﬂn@h o exapple aR)- ¢ r eat nent of the inflammtory
di spas@stheUtPe@thd AVEntiRproViBsd 4 sthSshnbd @ fEARIAEY, Ard
arthritis, osteoarthritis, asthma, allergic rhinitis,
phaghaceniicallyisseptade salethetdofidnawsg idithedarasmem@Ppythma {such as

ori asi s, .apd inflamatory bowel dise he. .

orof o kg of U isls” ESNE 8 Htsrds e, RAsRERRTY ohiic crgmystegate
astiiHE FoP&ampNOTateSAstRh Sodirddilsihygér-leBfdndivendsey)y oageiitis {including

(hereinafter NSAI Ds) including non-selective o
acuggy éllgg@xygmhg‘s@r ch(rw}rmmtys, . a9ThipiEs §A5EE5% hmrﬂgl}lc rhinitis,
chifREbh Bl Bl tecf br 1S HefRba¥nto8H ik aRdus finfiR Theluding

I'ct of enacé, propionic aclds such as raproxen,

crofipaus piifpimeiue or pfeadopembemoukeiips of smofaiwohs rhibitisy sfasomal rhinitis
. e,nang,t es such 2 fepam c aci d, . i ndonet haci n,
incRdirigFaMEs neugse %% M) O BSPRLHISHEY S uch as

Phenyd b BARBCIspS@|al SHPREES oSteFhuRI128PA phdhinaceutically acceptable

sel ective COX-2"30 inhibitors (such as nel oxi cam
saltctbérect id useful of the dreitmeny af etlooxi b, | umar ocoxi b,

parecoxi b and etoricoxib): cl 0- axygenase. i nhi biti

Pt sy B gaior 8 g et p R ol SR doL pERmu Por
phdriBeties] yabai sthisik 851 theRbof i BhLCabnufBétdle of athEéBOANSE F@Tuse in the

i ntravenous, ‘or intra-articular routes);

treavmeniorf eatamad suctedd branchideallasgiarivitinsiel extoigsic e dust asthma,
- i cil].amn 7 /
oL YR, AOBA QPR SRR AR
resporBPRh&k) J0 66rhiniéin dirghslimsicutt altepe] Mrophid srechratit Hdnitiaysuch as
therapies such as hyaluronic acid derivatives; ﬁnd )
thinitj FasePGnBYPESPRICFEAS Bt Rgulcpia EbulRPicea orpRgutis
me@irc%%@lm)sa'; Hl\éﬁ{b%rérﬁﬁs Shiblds ig&ﬁ#iﬁ ? Ercﬁaﬁé@st, EBrihOud (H%seudomembranous
conbination of a conpound o he I'nventi on ‘'t oget her
rhinitis br scrafptook irnigitiss seagmral gtinits irwhidmgpriistis oérvosa (bRy feever) or
functi ﬁn . Si ncludi ng agents which act on cytokine
VasQQHE T linﬁﬁ‘ pat hways such as nodul ators of the SOCS
Sy stiediler b Hdbmgodiddahe ink8ihtdon, oﬁa?harmaceutically acceFtable salt
ganma-interferons; insulin-like growth factor t er .
thefeolpr solyate theresif] feu lieriberppauyic tigatimeat afa mammea, speh agayn, said

e R PRI S ¥ BBt i s

phdrmabdutit flrcdntpatifions Tasdeford Mrandttivg abppaedhe Poesand inbadiog provides a
(for exanple infliximb; adalinmmb , and CDP-870) and
phapmpacqusicdl SOBPOSIHAR 3G camaprsst i cemRrndrhihe frwyly @hor 2
| | . _
PR EHED, LR RASFCEL AR BN i B, o
pharmuenticalty &icepthblewdjuvent, dibleat escargert he comnbi nati on of

ac und of th . . : .
Pnn?&rt?ler aspect tge present invention provides a process for the preparation of

said composition which comprises mixing active ingredient with a pharmaceutically
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i nvention together with nodul ators of chenokine
receptor function such as antagonists of 15 CCR1,
WOCHRR/08STER2A, CCR2B, CCR4, CCR5, CCR6, CCR7, CERB8/SE2004/000489
CCR9, CCR10 and CCR11 (for tige C-C famly); CXCR1,
CXCR2, CXCR3, CXCR4 and CXCR5 (for the C X-C famly)
and CX3CR1 for the CGX3-C famly. The present
accepatde hdjunarﬁl dildenf arrdatyésr. Debeﬁchsg ow thehmodeasfaidnaniswationf, the
a co nd of the ,i ent et.he

W {
PhaTRIGEBIEE FOBPOED MLl ek SorBig: 66 g@%ﬁmw% {099 %w (pprgent by
wei th SSRIEH ReEYRI 05 tof @9%9)0 If&ﬁﬁ%ﬂ@i%eﬁem@nﬁ) tb¥® %w, such as from 0.10
a I nases, as wel | as$ aggreCanase; especialiy
to SGc%Wag@me nﬂgrc{d!m ajl) percaitigeg by acegi? beinkMagyd on total composition.

col ],agenase- 3. -13).,. St lLysin-1 - 3) . .
ot r DERpERRceS it EREDoY 9 SR RaHER e e pRpespgyin tandard
maﬁ{ég VR QisedRd cOMRrionl that it REddisteMeb BOHebSesnle BS toplcal (such as
doxycycline. The present invention still further
to theeluag @sd/ppairwieyscuid theskinonoret, rectd eirpargnigrad pdmirastrapion. For
theﬁe%%g(%slf:%@e cggﬁ)oﬁr?c{s onV't his 11%76%@8{%?15/ b& ?ﬁm@lz&é\‘é’ Q% Bm%%hssknown in the

I'poxygenase
art. 5A lshipably geaseeichl coatposigiopod tigs ﬁlvéllftkﬁﬁ)s 088 bEgHIY o oral

such as; zil eut on; ABT- 761; fenleuton; tepoxalin
adnpgyéggtgory@]}qgt A@ﬁf(fp{m,gfgv 8>_<|_ample a tablet or capsule which contains between

ophene- 2- al kyl sul f onam des;

0. 1%%%%%%%?2%& bdtﬁgﬁ)eategﬂnol hydr azones;

met Rashyiaatntahyydreogye, fosexsughe, aslosZ eh@6 amgky 2H38)0ntgke ™, for

corrpou d SB-2 61, p i t.uted
exaD0h i e RaD 8 (G e ot Becrtisk Mgreslingt adinistered, for
exagwqé/qrtgqqhﬁ&lﬁep@afonpounds such as L-746,530; indole

qui nol i ne conpounds such as M<K-591, MK-886, and
BAYThe m@@rﬁlomﬂqﬁhgrrel@m to p@mbmtaﬁlfamtf@tamels vihgrait e compound of

rorm g TPt ShBehar ey BeubBR Y diuRp ebBpysabie ester

theteBE! @b pheRe&eltich) cdbpositidedor fodhMlati @Nebnidis20ALBFABY of
PCT/ SE2004/ 000489 (ﬁg@l LTE4. sel ected ff?%ﬁm t he &ﬁﬁgoup

formpladil bisi adgniwipteredeopeiarratlyios seqentially ey s i3 cagbineglspreppgation with
m h
ano R e A R L o S IRl ot img BB B BBt
hst&llL 284/ 260; and conpounds such as zafirl ukast,
abl ukast, nont el ukast, pr anl ukast, ver]| ukast

- 67
RG Inpsgiiculae fop Asgentmprtgf Hhe gt amsiatesygisgases § asaﬁﬁut A
restt %d)io)7ﬂ'1%§ma ﬂ?ar&{rﬁﬁe&ttedaﬁ‘lﬁﬁﬂg 'a@flecat blllér%ﬂ‘cl%ﬁitnﬂ?sr, chronic
ates to t e conbi nation of a compound of the
obstmvtevet plﬂmonmgehd@ese (ﬂQRD)ap@msyshamﬂu iefarematosy bepel)disease, the

corptaighof T TERHET i Ho TR QDL Banel ¢ O proidal ani-
mﬂbﬁ)ﬁ@%@?ﬂ'ﬁgeﬁtﬁ \pdihAXics NSAI‘Dsl\éﬁicﬂﬁh@Eﬂl ~$odtkibE £ od16- oﬁ?genase
i nhi bi

ors of the isoform PDE4D, and inhibitors o
(CO®ES / CXBrshipitessevhethon eppliaddapisaliy or sysiemically(aicktag piroxicam,

t he 0 0 n
o T L B ST STt
ibu?tdﬁ'éh 8énagekdsrsuch ﬁtﬁmeﬂeﬁﬂﬁio%&id; endomiaehﬁcﬁf aﬂilmﬂaaea,zapropazone,

exof enadi ne, acrivastine, terfenadine, stZe m zol e
pyrazalenestsuebas PhepyibrizachS: Flicylaies yFlp AuPH ctive COX-2
1nh%$?$@ﬂalzéﬂﬁelo %é&lllll gél&%mba%fegﬂ)ﬁ? |v§§feb6¥§lﬁ qgﬁ'afo%gmb parecoxib
ora topically or paréntera e present
and etedeuximn cgilo-okydenngehiehibitelgaties dxmdet doporsd@BNORIs);on  of

a conpound .0 .. ' . . .
glucocorticosterotds Ewhe%er administered by topical, oral, intramuscular, intravenous, or

intra-articular routes); methotrexate, leflunomide; hydroxychloroquine, d-penicillamine,
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i nvention together wwth a proton punp inhibitor (such

as oneprazole) or gastroprotective histamne type 2
woeeEmsTs9 ant agoni st. The present invention st PCI/SE2004/000489

further relates to the conbigpati on of a conpound of

the invention with antagonists of the histam ne type

4 receptor. 20 The present invention still further
aursireifiatce thed phfeatetad oA gblaprefaratians mamlgehlcxf diabexein; intra-

|nvent|on toget her_ wi th an al pha-1/alp
artighiArdheiaBiss sy dHelronis agd sRa A eEgind I@W&Pg@hwmqn@ such as
gl @(% such as propyl hexedri ne, phenyl ephri ne,

enyrf propanol ami ne, ephedrine, pseudoephedri ne,
napHazmesane inveotiacstiibfurtie; rebesrte thezainibiration of a compound of the

1nvexiig)%ﬁégeglg%:\% a ﬁg;afnagﬁ géqo Iolr gl?etah di,Q %ét%ﬁn%?hnction (including

agemé(;w}ﬁ&hb& lon @8 tokireosi iR SRS s%ﬁbl{‘ﬁsolﬁbﬂﬁlﬁtors of the SOCS system)
hydrochl ori dé. The present |nvent|on still t he

includingtadghat, dvetaaeanﬂcgabmmnt@fﬁroms aspbnpidegtovh ftactter type I dGF-1);

. lpventi .t tic neragic.

e AR TS OB By 1 Db OBk iR Hyfons sch o
anaRHrAIORbST Fecflied Faddr é’l%)ﬁ@ PINE-;) MyI5i€dr8 Such as anti-TNF monoclonal
gl ycopyrrrolate, ipratropi umbrom de, tiotropium

antibpdm (rer expunple olitmmab; adaligeimad ,ra@diabl?ﬁéo) angldINF receptor
anteiqnis?sé%@]‘tu 1n§Hg1%&%{glf% cﬁgﬁs en ec]u{e,csl?suc nﬁig e%aercept{) %& f(])w—molecular-
“eﬂnwg? hisaich agpdni@yfihél a bet a- adrenocept or agoni st
udi ng beta receptor subtypes 1-4) such as

i sOpREPIEFITY eweghmb@}tlg her felbtpge dheotornypatipm o agompound of the
. r
IR RO TEEREM BB bR A R i o
CCRQQ@CRWGSR%CUCS@I}@UI@Q@(&@S ARG HECRT,€5@R8, CCR9, CCR10 and

invention_still

ookl %M-%'mwa CkbantREE ng%f?%%';@xﬁﬁﬁgl %ﬁicg}ﬂ%&fer the C-
xbhgnifod ”ﬂﬁaﬁﬁﬁéﬁﬁe@%ay{i%%ﬂ?{‘he?er el ates t OS? e

\(/:\np P:Eflep Srtgfs%g brgvepﬁ‘?% %qgﬁlrtglﬁ%xﬁiaéesqs lt}lxjencos% Vﬁ% c%gn%}oﬁgcﬁ of the
invEti RS fdtBdrofich &¢ Bthiitod ef mabRChonBohateans (MMngi anate,

budesoni de, fluticasone proglonate ci cl esoni de, and
stroretistinss difeclaeotse; amhide gele eaﬁes,|aﬁveﬁk48@ﬁg@9ma|se especially

col{a%éﬁa@@ h (I\B%Pt SCJH% %@e (2 Nﬁﬁ?%&' &)'ﬂa QQW rl?) %fromelysm 1

I nventi o tog age at nmod
(MNR:B e atrothelysinr(NIbie ph)oas] stoniel psn- B?I?NCMP 11) BndrNEVIP- 9 and MMP-

i nvent on still further relates to the
126@ﬁﬁ$ﬂ%ﬁg%ﬁsﬁF S AGRIGHE- of the invention together
Wit Ph@PrebAHNRALSP S urthbe] REs th IndESRIRH A dnOsT anonﬁﬁbund of the
ant agohi st or anti body nodulating Ig function such as

1nva1nﬂqmbg@h¢rew@h a dﬁukbtr@uﬁhi@)synmses lphé)stentS lipaxggenasn (5-LO)
rther rel a es.to on of ound
il > Hphs et SRt ) ER A ARG unf S AR aBT-
761; Ip168bh; Me@cpcrahheﬂbmuwmf haporRiBeTel; ag@mﬂ)sﬁﬁned)-tmophene 2-
incl ud |n8 dom de and derlvatlves retinoids

alkgfiselfpngmafes; aaﬁddlctaxtchubséphqnelhy rpRangs; metoKyteiolardroRyans such as
25 PR U PR3 s, SRR oy RTRpHAne

compainde Staﬂhl B m@:el(adsb}&ud)qlﬂmﬂmed:bﬁ@oﬂnmhsuab as 1.-746,530; indole
and quinoline compounds such as MK-591, MK-886, and BAY x 1005.

The present invention still further relates to the combination of a compound of the

invention together with a receptor antagonist for leukotrienes (LT) B4, LTC4, LTD4, and
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sul fasal azi ne, nesal azi ne, bal sal azi de, and

ol sal azi ne; and i mmunonodul atory agents such as the
wohb@psrdismes, and corticosteroi ds such as budeBOmiSEZ004/000489

20 The present invention stidll further relates to the

conbi nati on of a conmpound of the invention together

Wi th an anti bacterial agent including penicillin
LTB4rseleated ey thetgeouppcopsisting of thephemwdthidzia;3-betveh laa+Giis392;

fl uoroqui ngl ones, i dazol e, and inhal ed
iR OEIRAEBLS s as Q@éﬁﬂ%?‘?e&z%@ms P A GmHgolast
ben??%‘ém‘ékfnﬁd&ﬁm%b Gl PV BTV 288666 84 'cBrrnlpgﬁﬁﬁcshé’ﬂ Vi dfirlukast,

of ovir: amant adi ne, ri mant adi ne: avirin;
abluleast meoniteluleast pomdikastymerlukastABIIR6GO R RSe- 1252A, BRo- 2459138 Licdlukast

Lndi navi lfinavir, ritonavir, and saquinavir;
(Céﬁé$£g¥5d@“{$%3§?igﬂﬁranscriptase i nhi bitors such as

di 0RROSIeSt il el e IN i theE RS 1D She dodhtsthdtAR dT& compound of the
zi dovudi ne; non-nucl eosi de reverse transcri ptase

inventhingpgasher vwithchpeesphedipsteresen@DEdfinlvibitersuch Thihepneidnanthanines
. Jnventio till . fur | at t G ' i on .of
oG i B RGN EEL RSB RRLARL L

incRidind FYBS GikitaforagrNihhibitoivfalke BafoemPDEAARHAElinhibitors of PDES.
bl ockers, beta 30 adrenoceptor bl ockers, .
angi bt Bisssnh VgAY §tlhipribsyipiaiestades comiingiangfs compound of the
inv@lﬂ%ntq{)gﬁﬁérqf/iﬁl hilét%.ﬁﬁﬁ)é e 3L lafita 6niLﬂs @Jééﬁ Asoé@ﬁfikﬁll , loratadine,
agents®such as statins, and Tibraté&s; nodulators o
desbdravadine ek ofemadiieg hadyastineg herfenagimns aepiiyole] arelastine, levocabastine,

th lyti ti | ant.s i ncl udir tel et
chlg]@)g\gggagrp%églpggﬁﬁﬁ%g%pgn&%ﬁ%%@ 21}1%2}%%}5 %pi)f?eqd m%h?, tce)plgally or
parEtdfafz2004/ 000489 23 The present invention stil

further relates to the conbinati on of a conpound of

t heThé¢ preeent invientioysstlhBrthai relatGNS thigemmbynainrriascompound of the

._antidepressants uch as.sertraline), anti- .
mnv nt}cm tﬂg%[ﬁl a\wﬂa? Bé)iort RYER 1%&1&0&8@@?}# ,OHFPE%BIS,) or gastroprotective
hista@Bhdiyhebeecepf@mhPessike, MAOB inhibitors such as

sel egine and rasagiline, conP inhibitors such as

t asihe presenp invientien st Birthgoislatesie the equpfypaikan of a compound of the
.__inhibi j 3 i ' agoni st s,
Hw%@%gﬁ$%§5%6%%$%$§92%3&8$%§%E$¥%$§Bétgﬁeuronal nitric

oXi Wee piesdrhasehtiormadl] Anthier Allatdseion®s cansinags cfucdong®und of the
. donepezi |, rivasti%gine, tacrine, COX-2 inhibitars,
IHVEF%EHB?}P% Witth &n glphard {alphaghadrenocepier Bgcé’é% ESIROEAREHN
S b e o e e R P 3l p A ph AP iknine,
epltedant, ipseitdoephesicine enaphatotine bypdrochiaridg, oxpmetadpling My@lrochloride,

centrally. and ri.pheral | y-acting apal.gesics such a :
tet TP Ep i A DB T oaPr YAt G drot RS tagsifae hftfochloride,
andPEBPbRbhepR@sl Mkryddldidat e, am tryptiline and ot her

antidepressant agents, paracetanol, and non-steroida

ant iTh¢ presentiniention sifbfrther mhreyiodBeepambingtea ¢fgrcosapaund of the
. further | . anhi [
Yo Sl A RO B Ay AR Ab e, and
M3) apiagahikty sadidsi s plrenbyasdina ggliyedpatreslite] peatophin bromide,
_anaest hetic agents such as |ignocai ne and anal ogues.
tiotrpRURAHPBIflsd XIHPPILAELI IS RITCHZEp DSt AtHelsRTePMS 0 be

usegyl pre‘éé’rﬁ’gﬂ}\%ﬁﬁbl? BrilMidrther ?éfl]&t%]s' &%ﬁ@&fiﬂﬁiﬁgﬁ&l &%gn ound of the

i ncl udf ng nonal agents such as ral oxi fene,
inventdro®pétheraw s a bstactiramcetengooisatiscluding bpragseaptor subtypes 1-4)

suclgna‘\é ggp:géqﬂl onﬁh’ﬁ%;s.la H‘f@%o&,t}g{mgtgrloitsgﬁnettgm}, Ige(:i‘rblcl:t% 1né, %?éill)r%plalgr}ce,

bitolterol mesylate, and pirbuterol , including chiral enantiomers thereof.
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20 invention together with (i) tryptase inhibitors;

(ii) platelet activating factor (PAF) antagonists;
wOi20a4jo87a3p er | euki n converting enzyne (1 CE) i nhPOT/SB2®/000489

(iv) LMPDPI inhibitors; (v)p2adhesion nolecule

i nhi bitors including VLA-4 antagonists; (Vi)

cathepsins; (vii) Kinase inhibitors including but not

| i MiHeqstedent invbitivnt siflSunhertrylates itm theldondéesion ©fiakkompound of the
. Btk, Itk, Jak3 MAP exanples of _.inhibitqors m (;n .
inven§en feeetirss ith H¢hompRg, iR 'ilcﬁn%ré%‘wlgtcé‘ir?oé@?%t%fg negigeromil
50 Iﬁgeoni ne kinases (including but not limted to

I'nhi bitors of MAP ki nases such as p38, JNK, protein

ki riBtegsestnt BventibnGtidirfdrthéticelatea ol thei qoahimation b b weappynd of the

. cell cycle reqgulation, uch as.but not linted to the
invEon dhdisa it Erarebis)d Sich & e seeatiR s sy e
bec PR O MBRDi b1k, BLARbSide (uticakdnBipfopidnate, 3desBRide, and
-receptor antagonists; (x) anti-gout agents, e.dg.,
momoelagdriediirate. (xi ) xant hi ne oxi dase inhibitors, e.g.,

al l.gpurinol; (xii ri cosurg nts, .30 e,

or obBetat ingthd BB B BB Sl coppopyd of the
invértRWSodiigd Maan %ﬁf 1BhE@ 6@ &8 nutdehivhorinoad sdceptdisn@ich as PPARs.

grom h factor (T (31)' éxv) gegatel et-derived growth

f acths presepEmyvention sl furthergplatesto grewprmbinationof a cgmpound of the

oS PRI of Bt s
antibGly @OEutatifig Vg funpticapshias bnti-VEE ROHAHMBIZ6mHAb).

PCT/ SE2004/ 000489 4 [ taghyki ni n NK1 d

e ThesRsgRsn VARt Tyt (eribeid il =18 e oM RAS @A SOTPP IR of the
inv&ftion\E A8 Rerl33didc b BhRENRADYlicdBME iRk dtdGior{ ¥Znts

el astase inhibitors such as the group consisting o
inclufling tha b e A8Dderi viasixds) retinpida) @thamansdrandcaicingtealzy me

inhibitors (TACE): . {xxii) jndyced nitric.oxi.de
syniHaRE<pt eyt el B el e amogpo of the
invERARbSSh& TR REIaMFonRF 8@ RalexypitesarItulEp yHdnLakch 95
(such as CRTH2 antagonists) (xxiv) inhibitors of P38
sulfasalsgine geaselezinechalsatazidg, andeolsalazing; opd snyaemogylptery agents such
eceptors. (TLR ( ' .Apdul ati ng the
as t&%fhll &n{nﬁl e%fangﬁzr){t%g)?[aﬁogdgﬁélé%% ords}tsérﬂg% as P2X7; (xxvii)
i NhThE peksnt afvehfi@nsl fuptheom)]diaaab aiescatiihatin i coupouad of the
~ NFkB, API, and STATS. The corrpoua]ds of . tﬁe i nvention
inveripngdpeBhereVitfs wyantibagisrpl agant iBp udingrpeict 4 Aagyatiyes,
: | ) .
o R ROENER Sk RAAARAL, UGROEAL, g
aminoglyaodides: etd fueivatal agehtritéIndiop laagtlodr, damgisloairdvalaciclovir,
conbi.natj ans t her eaf, as us&d i nl;é}edi_cal oncol °<ﬁ¥n .
EASIFY I S1A9FQT: ARG RGN pHiBF TWSANEH SUeAaaYhy Ay Greltamavir;
pro?é%ﬁ@ﬁ’lﬁitﬁttoﬁ‘such QY GldRRRASRNARAGE rittHa IrO SR s afkisb@F;Chucleoside
mel phal an, chl oranbucil, busul phan and 15 ) o
reveise troswuiptras ynhikitors snehap @,dan@fgne(,ﬂ@mvggb@ﬁmt@/udme, zalcitabine,

..antj.fol ates C fl i di ' S .
rid e Bl Re R S pg AREPR T PG 1t B ppipi lgvicen
CYyt Phé pRsét abicAfsh sl fRthef @Xires t0ahe c@sbimaticnifecoaipdund of the
~ paclitaxel; antitunmour antibiotics (for exanpl ef
invepfiqy taggiben Widls carfionascyli pEaAjIUsh 2 celgimrghnnel blockers, beta-

s A AN S R D ATl aniornsin
receptbt Mmithgutniists; digahlosve(ihg ngentasuph @s wiating aad Kibtatesgmollilators of

bloég ec\alli{ gﬁ%ﬁ!’ 7 ég@f%]?{ %gg%}%g)é/:ﬁﬂﬁp%\éb{]og? S| ?tﬁ:éﬁ%l% a\rllitiggarg%ia?licsr}rexcluding

lat<PRQ {@SiBhibitBisbi tors (for exanple
paepi pg%%gﬁyl | ot oxi nss | i ke etoposide and teniposide,
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anmsacrine, topotecan and canptothecins); (ii)

cytostatic agents such as antioestrogens (for exanple
woanmosfesm, torem fene, ral oxifene, drol oxifeReTanzd04/000489

i odoxyfene), oestrogen recepgor down regul ators (for

exanpl e 25 fulvestrant), antiandrogens (for exanple

bi cal utam de, flutam de, nilutam de and cyproterone

ac el‘kmtlﬁésentlld%htﬁmt stifidnithérgelates ibiRid cagiinion of ﬁmbmpound of the

npl e goserelin, leuprorelin and bu&lr elin

an‘?i’rt]@gé%&e&@fé Math (P agsamich anagidapressanis bogh as s htraline), anti-

fro VA
PSR RS LIDL B Aoy ot e g o i
suchas sedehtined @slrasagtimeasorhP mﬁhablemrs dech a’.S@as@marJ A-2Agkibiters, doparmne

mhlch nhib er cell ] nvasion e
reupakean ity DM AT aRT BieOLng f40Bism P YRR ARE G gs and

1nhfbﬁ9fsk8f b E8rSn A ni UL RASAHASA ST REEN1 ACTnher'3 WAl os sBAER ®nepezil,
function); (iv) inhibitors of growth factor funct| on,

nva‘stngmmaml@, S102Xr-2 inhiibis brsopropentofylidhe cgrlmmfpnfa@ct or.

ant.j bodi es rovvth f r antlb e

e e e R 5 B P BEEDL O BB aT g Coffpound of the
invEebh 520104 MA00AB8ts fEBthb hiasinbht 6B uedshd! dheordd bhineiblalding

ant i body cetuximab [C225]) , farnesyl transferase

centrafhy wid peripherally gstinganalgnaiss spAMISAPIYH gnalagues and derivatives,

carbc'a%#zg? {1% :@%o‘?‘b{}ﬁ sgdlﬂﬁzvg} rg Eg : omnl%lge%ngﬁ?ﬁ?é}% ﬁ?/ep&?sg%nt agents,

pargoeaiiu] Sand @oks- Qiﬁm&ayaﬁtyrnﬁlanmmtwymgsms i nhi bitors such
as N (3-chloro-4-fluo henyl )-7-neth 6- (
mrEWIFWQbWHS%&% Tt T{‘F&g%q Teres tﬁﬁ‘?erfé’ qﬁ%?t}otnlogakf"mpound of the
éﬁ%ﬂﬁg’%}e er'&h Erﬁé@)al/lg éa)l nggﬁed (1nclud1n% inhaled) local
I's oxYy) q ,

hoxye ol1n am ne oti ni
ana€Bhetit AgpntanochGasdignpbang dm:l Ma@@ues

chl 4-f| uqro n I I

- Hcinaoith OGS Bisebne B T g s e B e TP A i
antpﬁsﬁé@bﬁfsisda%éh% esb1 i AMh B el B8entsadlich ¥s ﬁﬂ‘kﬁnf@ﬂé a@ﬁ&ﬁ@ﬂcﬁ%honates

I nhibitors  of the hepatocyte growth factor famly 1

Suctl\a) a]gmlnoaa@ ogeni ¢ agents such as those which inhibit

ffec of vas C
s e T
1nv§1ﬁ£cﬁ1(16gs’ﬁlﬁ€rlvhﬂﬂ(ﬁi) triy@uRGhEBITeR; (iD Qﬂmdémvstmgfamr (hoBe
di sclosed in International Patent Applicatjqns

antagonisss 6i6) inpgslayrkemysitingenayne A6 5H n@mal ) @@H@%ﬂ)‘nhlbﬂors
v) gglgeﬁ%ﬂgﬂﬁgaﬂé 1ﬁéu?lﬂtor EJd%VE‘Ah@Ent grl 4 (?g'éat@lgﬁ’s‘ins (vii) Kinase

I nom of Int
inhfbitoes mdndmgd)uiﬁoﬂng]rt@klbanhlbptors (©Of iyrosinskinhses (dwhwagBilg Itk, Jak3

t h a m d d .
M SR LD iE GGk inOHaY CRGUER: TSN PatvioR: Yigne/
threbphdeddffies MRIQ@’n %ﬁ?@ot 16 41 6i%ors YWOMAR/KPrdestsuck B p3s,
02/ 04434 and WO 02/ 08213wéw |C£]gant i sense therapi es,

INK pprotexmkiphses tth dsand/hianh 1 vaseslinvelvedén eell @@ﬂ%regulatlon

| 1020, SHeh,
ol L BE0 Ry e SR B BR3P uBReRbled Papine
deHy@fog8XARhIEbARH @IURES-1 0 dn@ﬂ?zafi&eﬂbﬁﬁﬂtagﬁmggggﬁantﬁgmh agents,

as aberrant p53 or aberrant ERCAl1 or BRCA2
e.g( gelgbicier e xarthine grdasepibiteis o°-& nalepyyinoh S sHIcRBYIC agents,

e.g5 Pidbefitid, Nt fpilBfk, Hd BHARoERM NAHS erdviH Fofthoife
secretagogues; (xiv) transforming growth factor (TGF); (xv) platelet-derived growth
factor (PDGF); (xvi) fibroblast growth factor, e.g., basic fibroblast growth factor (bFGF);

(xvii) granulocyte macrophage colony stimulating factor (GM-CSF); (xviii) capsaicin
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a bacterial nitroreductase enzynme and approaches to
i ncrease patient tolerance to 25 chenot herapy or
woadi4mshesy apy such as multi-drug resistance geRET/SE2004/000489
t herapy; and (ix) inmunothergpeutic approaches,
i ncluding for exanple ex-vivo and in-vivo approaches
to increase the inmunogenicity of patient tumour
cre@®f (xx) tadgfkids NK@rmﬂfmc; te@éptm dlagoyiistkduol &s theUugbupsonsisting of
interleukin 2, inter in or granul ocyt e- nacrogh

NI OHG: S 23 i aes st g D-wp%@ (bR cHreiase Bihdutorusich as the group

contffl of TR 2nd FBCUDZ 08D HVE AR LOR G G bR cpre (TACE)

(xxaf) ;mdmedhﬂﬁnm Smdg syyhask i(MNO S riahibitestos (dxmu)‘mﬂieltndaﬁi:dctant receptor-
| i pes and. approaches usj ti-idio |.c anti bodjes.

homﬁ@gpmw% CHPIFSeR G 1502 pellsulsring éﬁﬁﬁataﬁ@gpmﬂ%%w

intf¥) ik bfP3d By Wf%m%l Iﬁéddmm WhE Eibhctibi bEPSI ﬁk@}&@%mﬁ STLR) and

erw se: 04/ 087659 CT/ SE2004/ 000489 2
(xxmmgegusvmdulatiﬂg mcmlatta of pulupuﬂrglede@d)m suchras PAK7f Gravii)

. .of. delta va S ' to Lyven
intfiuchS p} GanSERoi 1RR TG PR s SEKPoRED sRA ST
t et maEBbRYbSIds I the(ifMakioATan aRo bBSsd Al coflb@Eadh Svith existing
determ ned at 300MHz or 400MHz using perdeuterio
theDR@iOagentsdos Setreimeit ofomrs:. aSuitahte 226Nt épbe usfdds sombination
1nc& erwi se stated; 5 (ii) mass spectra (MS) were run
h an electron energy of 70 electron volts in the

) @ﬂt@[ffbﬁﬁlrativefhhﬁﬂédpwstlé Gtugs amd eombinagord théreef bs esedds uiedical
probe; where indicated jonisatjon was effected by

on%ql%x esh asAbgdetinemgents (for sxample sisrpawb srEeekEin( FAB) :

r | S
cy{IHRRBLHE Sl Ol it BoBhiah, oiRASHA) Suflibiey 40
nittusbmsss) mtthmwbcmmss(fcateaaimpleannﬁ:ﬂ&es arhgs duewpysntidiecs like

t Vi the titl d
Bure e RpBaARL b e SRR G oS RO Rafrgnyuree
geﬁ@ﬂﬁﬁné@id@chﬁﬁel hifBRoDRARIbRSIRY r(ﬁ)%iﬁgﬁbﬁ\qm GElhes like

Chem stry Devel opment Inc, version (iv) Onless
adgamyan, Wedmaycin goxorubican, sb.ulpxnmn,remr@bms idportdeiot métomycin-C,

sing a " Xerra rever
caifiolefh TR IIee: eORYREBE Senlf or St BT Rifoias e
virlcBkti@y B HaRE ividdeKisie Wed eindfMine A& fARYiAE SRe PRBB#Nd taxotere); and
anal ytical HPLC (Hew ett Packard Series 1100) usin

toppigoatesase Sytsers (for exsgnple pRipAdaphy]lotexing like gtapopids é@q? temiposide,
el acetonitrile gradients at

amggérﬁ%gmgﬁ&é%ven a%@%ﬁ%@%s STANDARD 75% to 5% over 3

(umynostd%sgem‘é %uudhoasSiii oasero g@n s for ex apleEbbkiié i ASEmEBH6,t 0

ral %‘&%%t %T gaé%ae%l% alyfiéwﬁ)%gggzgestsrgg%g rr;{:%)éosrfcg;qub%g Pt%?s %f or example
ful%.@\’/%%ﬁg' ﬁﬁiaﬁ&%ga{se(f&se%gmpmam{aﬁﬂ&r MREAZ 16 iaAAAL End

I met hyl Sul foxi d
cyproterone acetate), LHRH antagomsts or LHRH agonists (for example goserelin,

leuprorelin and buserelin), progestogens (for example megestrol acetate), aromatase
inhibitors (for example as anastrozole, letrozole, vorazole and exemestane) and inhibitors
of 5o-reductase such as finasteride;

(iii) Agents which inhibit cancer cell invasion (for example metalloproteinase inhibitors
like marimastat and inhibitors of urokinase plasminogen activator receptor function);

(iv) inhibitors of growth factor function, for example such inhibitors include growth factor-

antibodies, growth factor receptor antibodies (for example the anti-erbb2 antibody
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HPLC hi gh pressure |iquid chromatography EDCI

1- et hyl - 3-(3-di net hyl am nopr opyl ) car bodi -i m de
waydumstdsor i de  DVAP N, N- di et hyl am nopyri di ne PCFAE2004/000489

trifluoroacetic acid mn m2fites h hour 25 WO

2004/ 087659 PCT/ SE2004/ 000489 27 | NTERVEDI ATE 1 4- |

[4- (3, 4-Di chl orophenoxy) - 1- pi peridi nyl ] methyl]-1, 2-cyc
traMgpgnalamgUhg |anti-g1)bb1 antibody cetuximab [C225]) farnesyl transferase

ikl Y R RS R SRS nds i an R o6, By cXdmple
1n}ﬂ‘lﬁ&)r§ib§ﬁ1@|e ﬁl@rﬂlﬂ Vﬁﬂh'f@ét@ﬂﬁhﬁ%l( lé’EQ}FR%-’I-Y U)Jroglﬁe kinase

and DVA were added foll owed by a sol ution

0.
ltoss SW@S%&TP@ﬁ@ﬁﬂ@QWb%WD-z -Taashek y¢ G- (3¢5 g) in

AR T g 9 e

b1sexiﬂﬁdloandhbi@tha§ﬁm 4-¥R (1R (SRPRMiB OSIL-77 'ﬁbﬁndﬁkb@%ﬂ&mdo-N -(3-
se was _extracted w th dichl oronet hane (2 g
Chlttﬂe‘* fbw&ath%ylbﬁééé%orﬁmlmomwnwlnamlm AR 1033)), for

ex%\n?’éldfgﬂ}g?tctﬂﬁ b S Ea?%lés)tte %%v%@ de%/tﬁff ?1{1 Sf thllg b Cég&glu Ee inhibitors

of 1B hipatbi}yte gﬁeﬁeme/fMﬂy;H NI\/R s (CDC13) 4.47 - 4.53

(V)gﬁlg%l%gqm(ﬁ:jgen% sggl Ss) tlgosg>4 1(11§ 1n}t1[1?1t hg gfgcts o Vglsgu](ag_ ppdothehal
grd(@th faRAGRS (fﬁﬂé’iaxﬂ)le thé- aﬁt? Vas<§112r7en(igt'ﬁ|eheﬁ')cell §?ov§c§ factﬁs eﬁﬂ’})gdy

be\@plzuma compounds such as those dlsclosed 1n Internatlonal Patent Applications WO

97/%2&&64 W 73088 RPN ehia W {3384 Yod SRS that work by

cl'op en anedi

othér ﬁ@cl@lﬁlm%fteﬁﬁmﬁfeyﬂr{oﬁﬁﬂ@ Ihibitdrs OB irfheHnCdN B RREGRPAN)
-pi peridine (1,33 g) was dissolved in acetone (30 ni)

an%@ﬂﬂatmiter (20 ni). N-nethyl morpholine N-oxide (1.12 g)
a sol.ut on of, ,0s

d f ol umtetroxide .
(i iBE gl S0 S Ry P bbanat A Fedstcitiea i
Intéﬁq%tﬁdﬂa!‘:‘Pm@ﬁt Spplich@shsIWO BHONL66ARUE 00A0SEH IO 00/41669, WO
sul fite solution sat ur at ed) was added

01/9%334@\%@ OB(04¢B hlll‘bed?rﬁg/é?ﬁ%@ (50 mL) and the phases
(vii ﬁ&seﬁgéjﬁ’l%ﬁaﬁ)f‘eg for J{b % %@e SV a%g dtrrv@%e AL eg gaﬁ%ets Hsted above,

um ¢ qe% Ion,
suchdsmIStZS@Bem antheas nesded s vvas purified by

<V1t(f)2éq%s %mﬁmioaft%; ingl . gt t@s%ﬁ%g %ﬁ@é&%@‘ fq feplace aberrant genes
f i 0

suc?%gﬁgé%g?lt 983 @r[ £Be¥1taiitr }%lé%é) o%?ﬁ?’%% é%]ik@&g é{% d&&é&%‘i’l%e

proidrug therszyg @plqlem;hemsnchzas ilRose uzlngZy(oBi-ﬂ,e dn‘)xmnﬁsez 311}(nfllld1ne kinase or

a b?c&c%_rlial & tror%dlg ISE elazy%g: d(ng:?ppmacl?% tg gm:(eﬁ_f: %iltée)nt t%erence to
chemotherapy or radiotherapy such as multi-drug resistance gene therapy; and
(ix) immunotherapeutic approaches, including for example ex-vivo and in-vivo approaches
to increase the immunogenicity of patient tumour cells, such as transfection with cytokines
such as interleukin 2, interleukin 4 or granulocyte-macrophage colony stimulating factor,
approaches to decrease T-cell anergy, approaches using transfected immune cells such as
cytokine-transfected dendritic cells, approaches using cytokine-transfected tumour cell
lines and approaches using anti-idiotypic antibodies.

The invention will now be illustrated by the following non-limiting examples in

which, unless stated otherwise:



10

15

20

25

(1H, dd), 7.02 (1H, d), 7.34 (1H d). 30 More polar
isomer (0.71 g): M5 [M+H + (ES+) 374/376 'H NVMR 6
wOCDEH8Y654. 73 - 1.86 (2H, m), 1.86 - 2.00 (4H, PAY/SEN0®G00489
- 2.16 (2H m, 2.50 - 2.6Q¢2H n), 3.39 (1H tt),
3-42 - 3.48 (1H, m, 3.61 - 3.78 (3H, nm), 4.22 - 4.27
WD 2004/ 087659 PCT/ SE2004/ 000489 28 (2H, m, 4.47 -
(i) Whé&Bgidr HIYMREdATY is(qictedda}i is if. tBd fornof di)ta vAluBSfr hdjor
d

diagﬁqsmg@% Bivemitopasisiner Bulipn {pRinLelatiye 19 ieframetiylsilage GCMS) as
an 121;%3?1%2{}{ _@%ﬁ&ﬁ‘ae&étﬂ%ﬂﬂ&?ﬁ%bﬁﬁ&%ﬁoomﬁﬁng F)erdeuteno DMSO D6

or ophenoxy) - 1- pi peri di nyf ] car bonyl |
(CIZSOEIRy of OPxH; avibeisallverftOniths gihemvise statedpl ved in a

| ut f t et dr of
(D 35536y QA0 SeRe R R L REL S P 9 Sl B fhes
cheﬁncdl/%rh@'ﬁgh (Cﬂ)%&i@ usiiBSa difcd 8RB Prhise; SHet in@tad@Sonisation

heat ed under reflux for 1h. The volatile conponents
wawﬁfe@tedé:ya@mtmempaﬁdﬂm fas atagy bomh@dmau@?d\ avidergrivalues for

m/zh@?‘ %gz%%xge%?r illr;{ \}\1& Wn&w%th 188 %te %d are t a%g a{@ fggorted and unless

oth&MBsd dtitb@ tHeahme iatquided 3. tHégp@}u@Smm 1@1 1 (MNH)T |V|+H] +
(ES+) 360/ 362 (standard ?r adient, retention tine 33)
(iii)ghatiflg ang plgatlﬂ@ sempeunds e Fheﬁ:ggampgé g methods were named using the

indd wic ot 1 AGRNARIHIE Peclopment e PR 548 g
(ivoatess istaeedt othd:rwmeomvema thés@ H&E@ ywaasomtuctedi dsmg]ﬂ‘ﬂyﬁlmetry”,
y 360/ 36 ndar d gradient, retention
quaﬁg%](lorsgfrzpnée\fe(gq;qéwé %?RJB‘H ds were prepared by
(v) 33 8RLS FOUE % f%namrigwgmﬁﬁm Wef use@propri ate

phenoXypi peridine: Internmedi ate Name M5 [ MtH + (ES+)

Re@rsbgl{ase bl yrical HRL&(&@M%@PW@}OQ) usBAWaE6s “Symmetry”

T T ae—

1aQieﬁ@.ra'td|nﬂ){/h]1 1oyt lak 94 acddreoi e | opentanedl ol 20
S NTERVED ATEH% Fref

STANDARD[35¢htcot % hethdy) - 1- (4- pi peri di nyl met hyl ) - pi peri
| et hyl
FASJFQL?Z %)350/1 gl%mo%hgnoiy) 1-pi peridinyl]nmethyl]-1-

MBEDIRRY If@iS‘IBﬁiﬁ%) b@Sﬁi iatxes ;mn
Di_ chl or ophenoxy) pi peri dine (1.27 g) was
SL@‘@%‘VO\Feéo%thegm%ydr of ur an (20 25 nL); acetic acid
lay
SU&B}@L@W lea%l%egr%%ilnggg%{%?;lyl ate (1.43 g) were added
(v11uhetf¢ih)mngabbmmatld'ltseamemlt| on m xture was stirred at

ryr noom-t.po t+haoan

(HOBIet ox&/hiﬁ‘#r%%f‘?%té‘afofe;ls”gs ”\i/gso;a;j;al and the
%Mg@ € WsoRLAdulBRigat foom tenperat uré over ni gnt .

e reaction mxture
HYEECX i dehigh pressure liquid chromatography

EDCI 1-ethyl-3-(3-dimethylaminopropyl)carbodi-imide hydrochloride
DMAP | N,N-dimethylaminopyridine

TFA trifluoroacetic acid
min minutes
h hour
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WD 2004/ 087659 PCT/ SE2004/ 000489 29 solution (50 ni)
and product was extracted with ether. The ether was
woashimd7espt h brine, dried, filtered and evapoPars#2004/000489
Crude material was purified 4y flash chromat ography
(eluting with 979 : 20: 1 dichloronethane : nethano
aqueous anmmonia) to give the subtitle conmpound (2.15
5 M5 443/445 [NMFﬂHWEEENﬂﬂDU%TENR 8(CDC13) 1.06

[?12&) 4- Dllﬁhlorg lie@oxyleyypep yl] e?hyéf g,g-cyn%)p?@ta Qﬂq?l

a) {QlaHpglc Qﬁer{%ag%—y@fﬁ) %54 gslmc@wamp@nmcgqsamqge 6. 99

4-( 3n443@1bmrmsmpwfmm¢)ne1(3m -2 e dissolmed inediblylbjormatipeei(80

i 1-Di et |  A- 4- .
g HDRY bl be RNV Ot skt didh limeeshpy p sotption of 3
cydhbRateneli1 DQeRxRRY ¥éial(e.46 L) th &Lhmaﬂﬁﬁcts LR ED&E W45 g) was
of° 20% TFA in di chl oronethane (20 nL) and the m xture

addmdsmé theraomﬂloatwas(ﬁbrrﬁd Eonfdy it Wiater {H10 wh) wap pddadranddhe phases
weg slea%ra%ﬁ %’FB% or aﬁé an andtr%clylecf F{dtl'l% chﬁ]é/ rrn% degu 40 f§~) The

e resi

orghais ph¥des &sﬁ‘e&@&blﬁhﬁ@d thbﬁ l(vas ety pfigterefad @flgﬁﬁ\atéd phgise subtitle
was washed wi th brlne dried, filtered and evaporated

cortlbm@lﬁ\ﬁé 40 g that Pg Ugedipidha fpthes ppficaiigna a3/ 345 [ MrH] +

1.10 (2H, qd 1.60 (1H,
qu|nt )QWRES%9@Q%§§% (4H,(n), g.éo - 2.05 (2H, m,
1H{N1\2Rmc]£dl3h4.4_ﬂr)- A.538. @5, m)25.80 (1HH), 733 (131,00, ¢.284(1H, dd),
d) 4,24 (1H, dquintet), 6.75 20 (1H dd), 6.99 ng
7.08Y 1 Hyd)p3. 6%11’?184 (gﬁ The3 b Powi (b mﬁ,t%ﬁr@éi D&%t d/ (2H, m),
r r A 0 aryl ox
25& %ggﬁgﬂﬁe oiggr$?%g%§yﬁgwferld@@ggﬁ 2004/0%765%
PCT/ SE2004/ 000489 30 Internedi ate Nane MrH H NWVR

b ST EPlotpmengtyrepiRsTin Bewbapdbbdrsveinsepacdiyl
1 3% (8- tﬁclo Liitk- 12%19&6!)1‘{131'1)"24 gat(h&’ﬁl})ropﬂrery )y)'[lnpeilidﬂl@ (1.33 g) was

p1 peri |ne stan ard
dlSBK)lyed_I_m?Eetond_(@M)]_Md witer (2038L). Ij[ -ng8hyltiarphyline 1\2-0)11716 (1 12 g)

wa% g(%d%éql_f’)vg ’1y :Siszcglfitlc?%ﬁ os'l%jigr% tf_%trc'%%geig Q}(-ﬁﬂ’c?é ;? 3% 1 %-?r’néthylpropan—

2-ol) and the mixture was stirred for 60 h. Aqueous sodium metabisulfite solution (40 mL,

saturated) was added followed by dichloromethane (50 mL) and the phases were separated.
The organic phase was washed with ammonium chloride solution, dried, filtered and
concentrated. The residue was purified by chromatography eluting with dichloromethane :
methanol (24:1 then 37:3) to give the subtitle compound as a mixture of isomers:
Less polar isomer (0.31 g):
MS [M+H]* (ES+) 374/376
"H NMR § (cpepy 1.79 - 1.98 (6H, m), 2.12 - 2.22 (2H, m), 3.23 (1H, tt), 3.49 - 3.56
(1H, m), 3.65 - 3.79 (3H, m), 3.93 (1H, d), 3.99 - 4.08 (3H, m), 4.53 (1H, tt), 6.77
(1H, dd), 7.02 (1H, d), 7.34 (1H, d).
More polar isomer (0.71 g):
MS [M+H]" (ES+) 374/376
"H NMR & (cpersy 1.73 - 1.86 (2H, m), 1.86 - 2.00 (4H, m), 2.07 - 2.16 (2H, m), 2.50
-2.60 (2H, m), 3.39 (1H, tt), 3.42 - 3.48 (1H, m), 3.61 - 3.78 (3H, m), 4.22 - 4.27
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6 4-(4-Chloro-2- 323/325 8(CDC13) 1.08 - 1.21 (2H, m,

nmet hyl phenoxy)-1-(4- 1.56 - 1.68 (1H m, 1.73 -
woizpErostisayl net hyl )- 1.86 (4H, m, 1.90 - 1. 99PCRKE2004/000489

piperidine m, 2.16 - 2.31 (28H, m, 2.57 - 2.69 (4H,

m, 3.12 (2H, d), 4.23 - 4.31 (1H m, 6.74 (1H, d),

7.06 (1H, dd), 7.11 (1H, d) 7 3-Chloro-4-[[1-(4-

334083m) A £D3DBB (1HHM),-6.717 QH, dd),7.0 (1H, d), 7.33 (1H, d).

pi peridinylmethyl)-4- 2.00 - 2.11 (2H, m, 2.26 (2H,

pi peridinyl]oxy]-benzonitrile d), 2.37 - 2.47 (2H, m,

c) 42[[55 %37431 %31%%10%017:%%5??) 21% ?&ﬁﬁgymm&hylé 13- égclé%:lﬂta Siol 4 64

7. SThe(thbte pﬂ))aerniﬁMMM—ﬁ?ﬁ@-dﬁthrSﬁ%@MﬁD@@ﬁdn@ﬂ]cabonyl] 1,2

cycﬁgpentaqudgglr(p%-[ljrg}) %%éldﬁsgégveim Eiéglit)lg n@sﬁte @ydr%%g@n (16 mL
of 15&»1 B@lht19ﬁ)r‘a¥1|d]tﬁé<ﬁﬂ1)%t91%r\%&rﬁetafeﬁ ke re%lu%qfo{ 2 ($ h. Mtharfol %ﬁo fobwas

addBd 2dd (h2Hplutioh wag h§@ed unded Zeﬁlm-for M‘ T]ze @@atﬂ(e_‘gqmpgdgnts were

evaPorFEFd(aPEI [t}bfedl)e 1§17Je zy%ﬁo(aéﬁfi 815% 6H %@?@5@ Taﬁn%gé m met%R)loljand

elut@d vaihnyéth Akl htYlEﬂ with0. mmhﬁﬁcsmsiimmleaha@mb ¥lvk the title compound
- 3, 4-di net hyI 5- phenyl - 2-i m dazol i di none. 2, 6-Luti di ne

0.7%19.238001) was added to a stirred suspension of

A%
(2PN B oA (B e Rlith e 1209
u 3 S&gnm txéﬁgﬁht ofghe mmamewhe@fdnli[d@ Addic&rophdnowss 1-
ed_over nm nut es and i xture rre r
pipgndiaHaRERonE- b alsBer e 0 sheedet oaiind (036 g as an
oil.Pi carbonate 10 solution (300 n) was added followed by
4- (3, 4- dlchlorophenoxy) 1-(4-
pi pEESi [N TES Y BOWB @ (stadilard grade8aretpntiamtintehle3Mi xt ur e
was stirred for 24 hours at anbient tenperature.
Water (300 nlL) was added and the m xture was extracted
Wi thd @iforid Udmpdﬁﬂﬁ@%re%r@;ﬁired BPEhdbgous TNReOiSEAE Erom the
extracts were dried over ydr ous magnesi um sul fate,
appfroprta@ml@namplwabmat ed under reduced pressure The

€St erwas—suspended i tert—15butyt IIb‘lIH ¥
Interiyg @aﬁﬁ_ Naipe, days. E $ng (ES+)

and stirred fo The resul t{n
2 was Tilferedp 4-Dichloro-3-methylphenoxy)-1- 374/376
piperidinylJmethyl]-1,2-cyclopentanediol
3 4-[[4-(3,4-Dichloro-2-methylphenoxy)-1- 374/376

piperidinyllmethyl]-1,2-cyclopentanediol

INTERMEDIATE 4

4-(3,4-Dichlorophenoxy)-1-(4-piperidinylmethyl)-piperidine
a) 1,1-Dimethylethyl 4-[[4-(3,4-dichlorophenoxy)-1-piperidinyljmethyl]-1-
piperidinecarboxylate

4-(3,4-Dichlorophenoxy)piperidine (1.27 g) was dissolved in tetrahydrofuran (20
mL); acetic acid (0.5 mL) and 1,1-dimethylethyl 4-formyl-1-piperidinecarboxylate (1.43 g)
were added to the solution. The reaction mixture was stirred at room temperature for 30
min then sodium triacetoxyborohydride (1.53 g) was added and the mixture was stirred at

room temperature overnight. The reaction mixture was poured into 2M sodium hydroxide
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15

20

washed with tert-butyl nmethyl ether (3 x 50 nL) and
dried in under reduced pressure to give the title
woanpmsnd9 (45. 65 g) as a solid. M5 (APCl) 573/ BZT/SE2004/000489
[ MPFH + 1HNMR 6 (DMSO) 0.67 (9914, d), 1.02 (211, qd),
1.37-1.45 (1H, m, 1.55-1,62 (4H, m, 20 1.85-2.63
(2H, m, 2.02 (1H, t), 2.10 (2H, d), 2.10-2.19 (3H,
solwon (80 ﬂﬁ,) ?énﬁ PrddRick wad exthcitd wiftddthers )’Ehe%ﬂ?eﬁ vs(aﬁ I;askbd with brine,
.3.60 (1H, 3.78 (1H, d),.3.96 (14, %1 . 39-4. 46
driqdy filtergyl an@emora(tqch @fle ngiteglpl (&Vfﬂpula%?d by, flash wategraphy
(eluEJ)nﬁ%lghlﬁ% gZ)On% c%goxﬁ) Vaﬂaﬁé m%h%ﬁol( 2a|due511)s anﬁnélrﬁa)(ty'g'we the
sub(tRcobBpoundA 245t hyI 4- phenyl i m dazol i di n-2-one). 25
V\D 200 3%%756&%}% {EE'E)ZOOM 000489 32 EXAMPLE 1

hyl #NM‘? pﬁgﬁémég‘%}f deg). MSRbﬁ”@XmlﬂE?%H ﬁi),”v.bi Mglog (2H,

pi peri di'heacet at e

m),[ %14 22.47 DI hh)p 26S3- 183 H, phie #@8y(RH]1d)p |4ﬂér(|1H], dy)l, prst(hi] dd),

- anediol 5 (0.30 g) was dissolved in
6-9%]i(gﬁ’l®r %2&&#@ (7 m.) and sodi um carbonate (0.282 Q)
was added. The suspension was cooled to OC. Lead
tetraacetate (0.389 g) was added over 20 mnutes. The
b) m x4(3,4- Dva]slogtplhpmw)ﬂe(ﬁ - peridimylonethyO-piperddiseispensi on

cor bt bren o bRt B b Bha g atle Ryt

pipBNEha G g/la‘?@(ls(ijl }wﬁ@adﬁ%& @) miktuteSdfRATEAEN (shickoffelhane (20
acetic acid (0.06 nmL), sodium

mL) e hetraix (o W@h wlifﬁ:dj@ re@ns%pfgr)ttusm@r bt Salypat waLieseved by
eva%m 18?9‘)8%% nper a%&)ﬂaxmﬁéhfréé I'Ato 22@5 rﬁg(ilédc} B %glg&g Product
wa$ @;dtddt@dﬁhﬂﬂéth?l%bﬁt@ or hﬁOrgenmﬁ 51@asﬁ”|m)as vexhedeite ﬁnnm,tdmed filtered

et hyl acetate 1(1 vvashed with brine (50 ni),
andygviaperatedy seue, the FlFI? e?réaounéf{e Sdncentrated. The residue

was chromat ogr aphy eluting with

et hy%é%xlﬁ@?ﬂ%ﬁﬁ?&?“her purified by 15 BPLC

( gr I&tM\E\mR Swmgrm LOW(2AT; ejdn t1ed 0@ &Y, qquitteit), @.730:168B ¢dl, 51)95})0 -2.01

gi.ve title conp

(215 308 836 - Fe 2 93 Lol ORAKL 1912 P HEbyi) ‘%néi‘él%(@é‘ 675
le 1 20 th t
ILEJddIS %Z%d 5%823%%3 ef pr ecurgf):rgg EXiNgEErgg“(? g)
I\/Et hyl

(4-f.1 uor ophen I)rreth er | i I thyl]-

| B s Resbare Pirekiet B BEous Ty i BF eyt
ety 1pberi@h&y ! - (R) - 3- phenyl lactate

(%@]fgq&l@aﬁ%ﬂpoﬁe?gd 4A nol ecul ar sieves (0.27 g)
in dichloronethane (2 nL) was added
trifluoronethanesul fonic anhydride (0.195 nlL). After
10 mn, 2,6-lutidine (0.27 nL) was added dropw se
resulting in a deep red colour. The reaction mxture
was stirred for 40 mn



at 0C. A m xture of
4-[[4-[(4-f1 uorophenyl ) nmet hyl ] - 1- pi peri di nyl ] met hyl pi p
wenrbdiosssy 0. 28 30 g) and 4A nol ecul ar si eves ( B8CT/SE00#M00489
di chl oronet hane (1.5 nlL) wagoadded. After 2 mn,
triethylamne (0.323 nL) was added and the reaction

was allo

The reaction mxture was diluted with ethyl

wed to warmto room

tenperatu

re overnight.
acetate

Inte?mediblel 1
filtrate

flash co
acet ate
tinme: 2,
NVR 8( Cl

D30D) 1. 43 -
n

Mg WO 2004/ 087659
was concentrated in
| utm chr omat ogr aphy,

to yield a yell ow so
37 min (Standard). |

1.58 (2H,
td)l 2 42 (1H td

REMH SE200

vacuo and
Retaptippg
;gﬂxéo.ss

3 [ M+
(¢9nditiongP

2.61 (2

NMO8B4R9 33 The
purified by

Wi th ethyl

g). Retention

H + (ES+). 5 1H
1.89 (6H, m,
dy 2 80

2. .31 (1l
3.03 (91

nm, 3.55
(711, m .
pr epar e(
appropri
4-[[4-(
2- hydrg
Met hyl

4-[[4-(
2- et hd
in dichl
ni troger
di chl or d

D

)

D

)]

)]

3,

,

4 [(%luoéé@é,ns‘d)‘r's%tmfl( 1
(G iporRinefin( 2

piperidhe et hod of Ex4
ate anm nes. EXAMPLE 3

xyphenyl ) met hyl] -1-

3, 4-di chl or ophenoxy) - 1

xyphenyl ) met hyl ] -
oronet hane (6 nlL) was

nmet hane

and a 1M sol ution ¢
(9 m) was 4

201y, 3.

Ji%?l (be

| IfythedaBd)

- pi peri di
i peri di ne

- pi peridi

- pi|peri di neag

cool ed
f boron t
dded drop

§(CD3013+D560)(131-9 1.32 (4H,
8
\?\7)1"\1/\%? 1,54 (1H, m), 1.5
101.63i(269, thh)d.77 - 1.84

36 ((xS) Meth
4-di chl or ophenoxy) -1

I
A gL (O, ),
s eY W8, 2606, a),
ngiP m@tWH m)[3.23 -

 SoBanf i o,

W%Q@Hd@d in

se to |t The

m xture
t hen at
t hen que
al | owed
renoved
rever se-
anmoni un
symret ry
compoung
(M+H) .
[4 (2 4-

Wa@d-Cldero-2t i rred at
-5 or 30 tes.

B N U R e
B@éﬁwﬂﬂ&@m

I'n vacuo.

as an oil.
25 EXAMPLE 37 (aS)-4-

Di chloro 3 nethylpher

%,_gom t enpe
he residd
piresidinePLC usi ng 75: 2
nh acetate/ acetonitri
colum. This gave 671
Lc/ nms: RT

{238/3R6r 3

The reacti

20 nmet hano

rature an
e was pur
5to 5:95
e over 6

ng of th
1.77 (fa

—

oxy) - 1- pi

35@1;@3;11 08 - 1.24n@H, m),

1500 aRqH D, 173 -

3'1!8834131%?}1@()951 .99 (2H,
fied by

0,124 @gR8d(gH, m), 2.57

“ B8bFe, m), 3.12 (2H, ),

S p3 - @BLAD2874 (1H,
@) 7oy H Ad) Ayl (1H, d)

a- \pl
[4 (2, 4-
]-oc 30
(Exanple 1
and 2-pr
24h, thd

pressure.
n acetate/acetonitrile

anmoni un
the titl

LA
W&mﬂﬁﬂm&ﬂ?ﬁl)% ((x19)

6M hydr|

@iperdinylox &en%eméﬂlﬁe

n cooled and concent
The resi due was pur

e compound (0.113 g).

prper1Tg
hyl pher

IR oy

-1- pi peri
ochloric

at ed toget

rated und
ified by
75:25 to

L €PNl P9 AL O PEL ™),
im@ageltla(tzﬂ m), 2.26 (2H,

aci d
B 2. t %@U%ﬁn) 2.58 -
€8S 3.09 (21, d),

Ry
5.:39%2H1 9, gb4e4.73 (1H,
m), 7.27 (1H, d), 7.63 - 7.66

(1H, m), 7.80 (1H, d)
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WD 2004/ 087659 PCT/ SE2004/ 000489 34 M5 [ MtH| +
(APCl +) 505/507. "H NVR 8 (CD30D)1.33 - 1.45 (2H, m,
W@ 2004/08765982 (3H, m), 1.84 - 1.97 (4H m, 2. PBTSEL404/000489
d, 2.35 (3H, s), 2.37 - 2.484 (2H, m, 2.66 - 2.76
(2H, m, 2.87 (2H, q), 3.07 - 3.19 (2H, m, 3.40 (114,
d), 3.50 (1H, d), 3.63 (1H, t), 4.35 - 4.44 (1H m,
6.86 (1H, d), 5 7.09 - 7.27 (6H, n). Exanples 38-70

g 1 n TABLE2LEhioRehqp)-(4eer e prefasesd36si ngsiBgebhod. 3Qf(2H m),
Exanmpl e| 37 fromthe approprijate ester|(see TABLE

except f @ireEdinpmethsB-4rhi ch Was pr epar ed.74f-rld GH, m) 1.99 -
net hyl
4-[ [ 4- (3 PRROIISRELREESHIA 4 bi peri di hgrPrEkngp 220 (3 D
5')_[E§11| 1tﬁol)d' t hyl si |yl ] dxy] phenyl 2i3r%'|2'40((2{1ém)’12'67-

i met hyl{et hyl ) di met hyl si | yl ] axy] phenyl fret hyl ] - (alS) - 1-

pi peri dilneacetate [1H NVMR 5({CDCL3) O.‘Z7@E§fd{ B, 3£1 0321 (2H,
(9H, s), 1.35 - 1.47 (2H, ), 1.67 - 1]

1.88 - 2.06 (4H 1), 2.15 - |2.24 (2H ﬁ”éysé@(ﬁ 2§ 705
(4H, m,| 2.60 (1H t), 2.70 (1H t), 2|8R&I-dd, B2 (IERK),7.70
m, 3.12 (114, d), 3.36 (1H |d), 3.64 Zi )y, 4. 36

(1H, q),| 4.44 - 4.51 (114, m|, 5.19 (1 d§ 6. 99

CIH—dd), 7. 23 (IH—d), 7.43 - 7.57 (oH, mM| prepared
anal ogously to Exanple 15 1 fromthe appropriate
pr ot ect ed hydroxyam NORTERMEDEXARFL E 71 ((XS) - 4 [

ot WO B Er O PP REnE gl e rea B e P At o
p1p@ﬁﬁ1¥9lg&%fylpﬁ qun%ﬁig% Fé@gn}g zrﬁsrinﬁﬁoglhdé%ogfy) - pi peridi ny

| ] n%ﬁﬂym]darm-(lwﬁenw wes 4deq to astpm;bwsgmmcﬁét(% 580l -

e Ao nat e B R AR e o O D R fteeh 500 mL)

0°dufded X208 BfdhoR el broMide (AOSELAL) ThE a8MSNSRS 5 HIn¥@S and the

concentrated under reduced pressure, and the process
mixteperdsetirred daii afurther B minut¢se Saturhied egngsos setliyn, bizgbaylpte

Bl I SIS NSRRI

p1p€?1d1n§hﬁ’e¥hylﬂp3%éhd1@ %4?%6% and ﬁleﬁglxgﬁérb' _wag)stélf&% %? ],?4 hdukt ambient

teng)esaa,ur.e é’V grar GORy mlp})wawdggd and4thg MIKIEE Wi extyac@ it tert—butyl
e eSS rfodihi Bl Moy

sulmﬁep fidteredaing eeapaated &ﬁ&rEﬁc&WBcﬂ presdurer Tﬁé\&sﬁub Yvas suspended in tert-
follow ng the nethod of nple 37 and either the

buty} pethy] ¢t %@%M%SQ@%%%@ Eherre@,@é@ewefbm%@ﬁe@
o LR B SRR 1O ALY SRt Bl 0l
glvsalhetutimédnqwmg @5es g}aﬁsfmsbhdf Exarrpl e 71. EXAWPLE 79

MS (APCI) 573/575 [M+H]*

"HNMR & omso) 0.67 (3H, d), 1.02 (2H, qd), 1.37-1.45 (1H, m), 1.55-1,62 (4H, m),
1.85-2.63 (2H, m), 2.02 (1H, t), 2.10 (2H, d), 2.10-2.19 (3H, m), 2.58-2.63 (2H, m), 2.70
(3H, s), 2.78 (2H, d), 3.60 (1H, d), 3.78 (1H, d), 3.96 (1H, dt), 4.39-4.46 (1H, m), 5.28
(1H, d), 6.97 (1H, dd), 7.12 (2H, d), 7.23 (1H, d), 7.27 (1H, t), 7.35 (2H, t), 7.48 (1H, d),

(contains 1 equivalent of (4R,5S)-1,5-dimethyl-4-phenylimidazolidin-2-one).




10

15

20

25

30

5

(alS)-4-[[4-(3, 4-Di chl orophenoxy) - 1- pi peri di nyl ] net hyl
w-20/08(689 hydr oxyphenyl ) net hyl ] - 1- pi peri di neaBeTiSE2004/000489

acid (aS) Methyl 32 .

4-[[4- (3, 4-di chl orophenoxy)-1-pi peridinyl]nmethyl]-a-[(

2- hydroxyphenyl ) met hyl ] - 1- pi peri di neacet ate (Exanple

36 67 ng) in nethanol (BXAMPLMAF stirred at room

erature under njtrogen Aso utiqn of |ithjum
g&s XiMrsh(l ALy -Ardichier %\%F@lthY(theHB’}}%vJaglpga@@al]methyl] o

ph%fl’ﬁ\é‘ﬂn@t ggggalﬁeatcﬁg eping the tenperature bel ow 30C

en stirred at roomtenperature for
20 Hpur@, 4-Ehﬁloml3aheﬂ1§e@hm>@)ﬂqnpamﬂnylhnethglquoz -ayudopteeanediol
residue was purified by HPLC us radi ent o :
(0.30)yvagsliggolved idighlgrmethans i/ LS bt {%%9%52&% was

add%@.s?‘géésu %%%ﬁ;d &A&&%mewé&a& édfgate( &)838@3%) was'\ﬁded over 20

15 TH NI VI R
mimyes. Thbnixtute §2s {tﬁfidfnj40ﬂrnﬁ@t0C1 83 (411, n) 1 94 -

t2 ) 0'13123 %'pensgnms%gﬁgg&ro 'hgaé)lgg go‘?@gtxgooé 1@% a Sgé‘uﬁg of L-
phe%fl'ﬁ'lagmfzn%#es(tfr"h%&échlé?ggsa(ltl(u 7‘3);% tﬁetﬁglamlf}e &)213( i), acetic

ac1dTQQ O@m(llA sodliim dieyetoRyt@rol(yilrde 4).37¢ ngﬁld(t@.thwau@m (12 mlL). The
MPLE 80

reagTipn SR b *&P&Bﬂsﬁ B30 BB PRIP SR GO HRF 0 Sp 3T

aqu\e@tﬁhVQOHﬁinli‘ ¥lchrbbnat®kPatibAll (Sﬁﬁﬁ?te'x&acﬁgd fhto ethyl acetate 53 x5 mL)
4-[[4-(3, 4-D chl orophenox @nﬁ)erl di nyl f’meth

washgd I\?\o@ebn@r(é@ md), Qr@dz((M@ ﬁﬁa@r 86 coucgnirged. ¥he redeue was
10 .
LA SRR AR b 0 LR EPAIEDA By o

HPLEl(EAAtRt @rhﬁmﬁ@miéﬂ&tz@é/a&ﬁ@m&ﬂd &0:60 v 5:93Ptogineitheitle cbgound
m xture was stirred for 40 mn at 0C. M5 [ MtH] + (ES+)
(0.20969)360. The suspen5| on was filtered through a plug of

co_tMgn (Elg;’ﬁ. B Iut| on of a-

am no- nepr opanoic acid (0.94 g) and
acetic ac:ld (0.1 nL) in ethanol (10 30 rrL) Sodl um

triacetox rohydri 1
r ea@{‘%ﬂe?\{r?;% %Mie Is{h }Or"z)dw ?q)‘é Prei?ér é(tt o6t Example 1
usﬁ§iﬁ@§%§fo§g§t@ did1end Qhﬂlﬁﬁﬁnd’@&r%i’e%ﬁ%B?st ed and the

resi redi ssolved in acetonitrile and filtered.
This was purified by BPLC (gradi ent anmoni um

acetate/acetonitrile 95%@@@0 give the title

conmpound (0.048 g) WD 2 PCT/ SE2004/ 000489

36 4[4 49h Retiy118- -
M b G 8BA AR Dby ARy GRS RNctI ]

1.3 1.61 ('1H 81 (4H,
(plmylmellh}ﬁb)sl-plpmld@eé@mte m, 2.21 - 2.25 (2H, , 2.26 -

2.5 4k ., 2.66,-.2,74 (2 291
. Tatsjhed ool jorfion'of b o] laﬁ‘f&‘?(@' g and
o&défkd A mdleddar(sidves @7 g)/inIichlSrofmbthane [2 mE)}&mma&déﬂl in

TABLE |1 was prepared foll ow ng the method

trifBorerasthepeselfniapprydpde 61 £9amlncA e 1§ min, 2 6- 1ut1d1ne ((r)r87 mlL) was

added dropwise resulting in a deep red colour. The reaction mixture was stirred for 40 min
at 0°C. A mixture of 4-[[4-[(4-fluorophenyl)methyl]-1-piperidinylJmethylpiperidine (0.28
g) and 4A molecular sieves (0.1 g) in dichloromethane (1.5 mL) was added. After 2 min,
triethylamine (0.323 mL) was added and the reaction was allowed to warm to room

temperature overnight. The reaction mixture was diluted with ethyl acetate and filtered.
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10 EXAMPLE 82 2-[4-[
[4- (3, 4-Di chl orophenoxy) - 1- pi peri di nyl ] net hyl ] - 1- pi per
wOdbeysies2, 3- di hydro- 1H-i ndene- 2-car boxyl i ¢ aBCTSE2004/000489
4-[[4-(3,4-D chl orophenoxy) 33- pi peridi nyl ] nmethyl]-1, 2-
cycl opentanedi ol (0.20 g) was dissolved in
di chl oronet hane (10 nlL) and sodi um carbonate (0.212 Q)
Theviilgra@oaetondéntrated i8 usmmidqmnﬁaé by diablecbltmn @Bronaagtaphy,

tetraacetate (0.248 ver 20 mnutes. The
elutigyig ethocb%ce@&ff Wr%%‘dfa@ieﬁgﬁ SHF & ?fgéggb VB [ MrH] + ( ES+)
358&&9&10111{ e%@ﬂ%ﬁ? hd4Rs. filtered through a plug of

ton wool 1 nto a soI ution of 2- am no-2,3 -dihydro-
1I—|-MSdléﬁe{l\/Ei—H:]5|(ES»()yl ic acid hydrochloride (0.117 g),

and E SN Reropriohly L ekl g obsT LRl acs 8Py B2 1m,

td),g?@t@r 60&288'6]' 168 d}f%} KR M. 30 WEE n)Ys 480 '3@06@,}1; af), 185 3H,

era ure.” "The Treaction m xture
s), 401 (A didd), 1’7hl45wa’t 28 éitedn)yodi um bi carbonat e sol uti on.
The aqueous phase was extracted wi th dichl oronet hane.
The organi ¢ phases were dried (MgSO4), filtered and
evapongi 4 P&BLES (Huew &e8b @l&iaﬂné‘thod of Example 32
acet oni tlﬁ?%gsjlrhl S was (purl ?\?@ %‘gb LC (gradi ent P
usinggthe ppproprderaieEsacet onitrile 95%to 50% The title
compound crystallised fromthe HPLC fractions and was
collected to give pure product (7 ng). N5 [MH +
(ES+) 503/505. 1H NMWR 8@810@&':13@1 - 1.36 (5H m,
1.55 - 1.62 (1H m, 72 - 1 (2H m, .94 - 2.05
( 2HoSIMetlpyl Hol[4- @,4ziscl(quqphmomzl weﬂdzlyme(t ~Oinff(2-
30 3.03 (4H, m, 3.66 (1H,
hydg‘ixypge%ﬁ)“&eﬁlﬁé51’15%%‘2?“&2?641 (1H n), 6.88 (1H dd),
7. Obis) MetBd 4-([24B,40ichldropiedok - 1 Piperiid 2 R6:4h 22X
PC'(I)'(/ 2004%00%45% 37 E><§I\/PLE%831¥)p _ Sp AR
mer@agyphdsnylpmeml]ﬂl Dipcidioeasptatad () med ip disklaremefrienetnl) yas

cooge th %é #‘%}%J%?[ p{% g%aﬁge ;1% ts%]];}ﬁ (&19 1ot oar%nlqlt nbegﬁ‘l?&e i (ﬁc%l&oi%ethane

(9 thE} wadydiealdispnisd tbt. Thd Initure Was theh sﬁﬁd@dt dmgwbls&o minutes,
over 30 min to a stirred suspension
and(th®y #R)S°¢-fpy 30 {ngmltqnghe reaction mixture was then quenched carefully with

e

meffibfd) el ARG Wﬁh@% hcgdnlg?zé SR dria Pl At S R kd in
vac(té STiEaregifluaves ﬁurlffedd‘b)yl ﬂaemq—bhztsedﬁlc{é ugih 73:261t9 5i9% 0.1% aqueous

anhydrous tetrahydrofu 130 nL) at -20C_under
AP A PC PRI QYR A1 cizy colyin Thijegang 67 me of the
tind Jta)i 20as ofdded, the mxture was warmed to room

tenperature and then 10 extracted with tert-butyl

met hy/nseRAE71 Ga). m/y S2Wh23 QYighni ¢ extracts were dried

over anhydrous nagnesium sulfate, filtered and

evapor at ed under reduced pressure. The residue was

di ssol ved in tetrahydr ofgxgnmm)@ nm.), then nethanol

(103 nlL) and a solution of [ithium hydroxide

mon(ts) dir- He 2.4 Diohlog)-3imethpdpeenox yB A-pieyidinsdneaierd - The
(phen;fime{hyl)-1-p1pend1neacet1c acid

Methyl 4-[[4-(2,4-dichloro-3-methylphenoxy)-1-piperidinyljmethyl]-o-
(phenylmethyl)—(oclS)-l-piperidineacetate (Example 1, 0.205 g), 6M hydrochloric acid (20
mL.), and 2-propanol (5 mL) were heated together at 80°C for 24h, then cooled and
concentrated under reduced pressure. The residue was purified by HPLC (gradient

ammonium acetate/acetonitrile 75:25 to 5:95) to give the title compound (0.113 g).
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was stirred at 50C for 16 hours then further lithium

hydr oxi de nonohydrate (3.01 g) was 15 added. After a
wouondhveresd hours at 50C, the m xture was cool e#CT/SEZ®N00489

tenperature. Water (600 nmL)34 tert-butyl nethyl ether

(800 nL) and amoni um acetate (200 g) were added. The

m xture was stirred rapidly for 3 days then the

pr eMiSHIM-lE (WRETed0%807%ed by filtration of the

tvvo hase m xture. The_solid was was &Sﬁ_ wth water o(g150
W@@monﬂ&%ﬂlﬂ%{%mbtlﬁér 1(% Y k@4l FHn m),
Z-Z%@Aﬁ-ﬁ% ST i Rl b SR BRI By PR 65507 -
3. 1922-H rl’[), 3.40.(38; d@), 650((AH, dnis, 631(1112{)1485 -@M4, (18, m), G.S&SIH d),
é 195205(2H m, 2.26-2.42 (7H, ,
7.0 8@72(@715 . 2.91 (1H, dd), 3.00 (1H d),
3.05-3.10 (2H m, 3.15 (1H, dd), 4.37-4.42 (1H, m,

6.88 (1H, dd), 6.98-7.10 (4H, m, 7.21-7.23 (1H m,
7. 3Bx4riples 370 %Tmemmbmwweree@pasﬁmmg 0804880d GFExample

37 éo&? the ?ngom‘le&e’\le%?r (aTe 'Béﬂgdﬁ ﬁ,etxgept I}I&\ii}l(vla&r%}g 58 )ijlngwgslprepared

i 188y Y SO oK ol g
dinfstiytethlylilife@ylsyoy [phéryin@hyl]- (or'S)-1-piperidineacetate [ '"H NMR
dcpersy 0.24 (6H, s), 1.07 (9H, s), 1.35 - 1.47 (2H, m), 1.67 - 1.74 (1H, m), 1.88 - 2.06
(4H, m), 2.15 - 2.24 (2H, m), 2.38 - 2.49 (4H, m), 2.60 (1H, t), 2.70 (1H, t), 2.86 - 2.94
(2H, m), 3.12 (1H, d), 3.36 (1H, d), 3.64 (3H, s), 4.36 (1H, q), 4.44 - 4.51 (1H, m), 5.19
(1H, d), 6.99 (1H, dd), 7.23 (1H, d), 7.43 - 7.57 (6H, m)] prepared analogously to Example

1 from the appropriate protected hydroxyaminoacid).

EXAMPLE 71

(0uS)-4-[[4-(2,4-Dichloro-3-methylphenoxy)-1-piperidinyl Jmethyl]-o-
(phenylmethyl)-1-piperidineacetic acid, dihydrochloride salt

(0:S)-4-[[4-(2,4-Dichloro-3-methylphenoxy)-1-piperidinyl Jmethyl]-o-
(phenylmethyl)- 1-piperidineacetic acid (Example 12, 0.062 g) was suspended in
acetonitrile (5 mL) and a solution of hydrogen chloride in 1,4-dioxane (4M, 5 mL) was
added. The suspension was concentrated under reduced pressure, and the process repeated
again, to give the title compound (0.048 g).

MS [M+H]" (APCI+) 505/507

"H NMR Spmsoy 1.43 - 1.65 (2H, m), 1.98 - 2.11 (4H, m), 2.18 - 2.30 (3H, m), 2.41
(3H, s), 2.44 - 2.56 (4H, m), 2.99 - 3.13 (6H, m), 3.43 - 3.51 (1H, m), 3.56 - 3.61 (1H, m),
3.64 - 3.74 (1H, m), 4.83 - 4.91 (1H, m), 7.19 (1H, t), 7.27 (3H, d), 7.30 - 7.36 (2H, m),
7.42 (1H, d).

Examples 72-78 in Table II were prepared from the appropriate ester (see Example

1 or TABLE I) following the method of Example 37 and either the salt crystallised from
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EXAMPLE 79
(OclS)-4—[[4-(3 ,4-Dichlorophenoxy)-1-piperidinylJmethyl]-o-[(2-

hydroxyphenyl)methyl]-1-piperidineacetic acid

(S) Methyl 4-[[4-(3,4-dichlorophenoxy)-1-piperidinylJmethyl]-o-[(2-
hydroxyphenyl)methyl]-1-piperidineacetate (Example 36, 67 mg) in methanol (4 mL) was
stirred at room temperature under nitrogen. A solution of lithium hydroxide (22 mg) in
water (1 mL) was added dropwise to this, keeping the temperature below 30°C. The
mixture was then stirred at room temperature for 20 hours. The volatiles were removed in
vacuo and the residue was purified by HPLC using a gradient of 95:5 to 5:95 0.1%
aqueous ammonium acetate/ acetonitrile to give the title compound as a solid (48 mg).

MS: 505/507 (M+H)

"H NMR 8cpsopy 1.19 - 1.37 (2H, m), 1.52 - 1.62 (1H, m), 1.70 - 1.83 (4H, m),
1.94 - 2.03 (2H, m), 2.23 (2H, d), 2.30 (2H, t), 2.42 (1H, 1), 2.66 - 2.74 (2H, m), 2.86 (1H,
dd), 2.98 - 3.09 (2H, m), 3.15 (2H, d), 3.22 (1H, t), 4.32 - 4.42 (1H, m), 6.42 (1H, 1), 6.61
(1H, dd), 6.82 - 6.89 (2H, m), 7.04 (1H, dd), 7.07 (1H, d), 7.36 (1H, d).

EXAMPLE 80
(0.5)-4-[[4-(3,4-Dichlorophenoxy)- 1-piperidinylJmethyl]-o-(2-thienylmethyl)-1-

piperidineacetic acid

4-[[4-(3,4-Dichlorophenoxy)-1-piperidinyl]Jmethyl]-1,2-cyclopentanediol (0.20 g)
was dissolved in dichloromethane (10 mL) and sodium carbonate (0.212 g) was added.
The suspension was cooled to 0°C. Lead tetraacetate (0.248 g) was added over 20 minutes.
The mixture was stirred for 40 min at 0°C.

MS [M+H]" (ES+) 358/360.

The suspension was filtered through a plug of cotton wool into a solution of o-
amino-(oczS)—2—thiophenepropanoic acid (0.94 g) and acetic acid (0.1 mL) in ethanol (10
mL). Sodium triacetoxyborohydride (0.198 g) was added and the reaction mixture was
stirred for 16 h at room temperature. The solvent was evaporated and the residue was
redissolved in acetonitrile and filtered. This was purified by HPLC (gradient ammonium

acetate/acetonitrile 95% to 50%) to give the title compound (0.048 g)
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3.16 (4H, 1), 4.34 -w.41 (VH, m), 6.83 - 6.90 (3H, m), 7.08 (1H, d), 7.12 (1H, dd), 7.37
(1H, d).

Example 81 in TABLE II was prepared following the method of Example 80 using

the appropriate amino acid.

EXAMPLE 82
2-[4-[[4-(3,4-Dichlorophenoxy)-1-piperidinyljmethyl]-1-piperidinyl]-2,3-dihydro-

1H-indene-2-carboxylic acid

4-[[4-(3,4-Dichlorophenoxy)-1-piperidinyl]methyl]-1,2-cyclopentanediol (0.20 g)
was dissolved in dichloromethane (10 mL) and sodium carbonate (0.212 g) was added. .
The suspension was cooled to 0°C. Lead tetraacetate (0.248 g) was added over 20 minutes.
The mixture was stirred for 40 min at 0°C.

MS [M+H]" (ES+) 358/360.

The suspension was filtered through a plug of cotton wool into a solution of 2-
amino-2,3-dihydro-1H-indene-2-carboxylic acid hydrochloride (0.117 g), hydrochloric
acid (0.1 mL), triethylamine (0.1 mL) and methanol (10 mL). Sodium cyanoborohydride
(0.052 g) was added and the reaction mixture was stirred for 16 h at room temperature.
The reaction mixture was diluted with saturated sodium bicarbonate solution. The aqueous
phase was extracted with dichloromethane. The organic phases were dried (MgSOy),
filtered and evaporated and the residue was redissolved in acetonitrile. This was purified
by HPLC (gradient ammonium acetate/acetonitrile 95% to 50%). The title compound
crystallised from the HPLC fractions and was collected to give pure product (7 mg).

MS [M+H]" (ES+) 503/505.

"H NMR §(cpsopy 1.21 - 1.36 (5H, m), 1.55 - 1.62 (1H, m), 1.72 - 1.81 (2H, m),
1.94 - 2.05 (2H, m), 2.16 - 2.25 (2H, m), 2.25 - 2.40 (3H, m), 2.66 - 2.74 (2H, m), 2.90 -
3.03 (4H, m), 3.66 (1H, s), 3.70 (1H, s), 4.34 - 4.41 (1H, m), 6.88 (1H, dd), 7.01 - 7.12
(5H, m), 7.37 (1H, d).
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A solution of lithium hexamethyldisilazide in tetrahydrofuran (1M, 131 mL)) was
added dropwise over 30 min to a stirred suspension (4S,5R)-1-[[4-[[4-(3,4-
dichlorophenoxy)-1-piperidinyl]Jmethyl]-1-piperidinyl]acetyl]-3,4-dimethyl-5-phenyl-2-
imidazolidinone (45.65 g) and 2-methylbenzyl bromide (16.3 mL) in anhydrous
tetrahydrofuran (130 mL) at —20°C under nitrogen. After a further 20 hours at -20°C,
water (300 mL) was added, the mixture was warmed to room temperature and then
extracted with tert-butyl methyl ether (300 mL). The organic extracts were dried over
anhydrous magnesium sulfate, filtered and evaporated under reduced pressure. The
residue was dissolved in tetrahydrofuran (800 mL), then methanol (103 mL) and a solution
of lithium hydroxide monohydrate (3.01 g) in water (194 mL) was added. The mixture
was stirred at 50°C for 16 hours then further lithium hydroxide monohydrate (3.01 g) was
added. After a further 4 hours at 50°C, the mixture was cooled to room temperature.
Water (600 mL), zert-butyl methyl ether (800 mL) and ammonium acetate (200 g) were
added. The mixture was stirred rapidly for 3 days then the precipitate was collected by
filtration of the two-phase mixture. The solid was washed with water (50 mL) then zerz-
butyl methyl ether (50 mL) and dried in vacuo at 50°C to give the title compound (8.90 g)

MS (APCI) 503/505 [M-H]

"H NMR 8cpsop + naopy 1.18-1.35 (2H, m), 1.52-1.62 (1H, m), 1.72-1.82 (4H, m),
2.23 (2H, d), 1.95-2.05 (2H, m), 2.26-2.42 (7H, m), 2.63-2.75 (2H, m), 2.91 (1H, dd), 3.00
(1H, d), 3.05-3.10 (2H, m), 3.15 (1H, dd), 4.37-4.42 (1H, m), 6.88 (1H, dd), 6.98-7.10
(4H, m), 7.21-7.23 (1H, m), 7.37 (1H, d).
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2004/ 087659 PCT/ SE2004/ GEXASPI 584 EXAMPLE 84
Phar macol ogi cal. Anal ysis: Caleciumflux [Ca 2+]; assay
th%ﬁﬂo%%li‘%‘é?&‘ﬁlﬁzg %ﬂ%@aﬁdp?ﬁsﬁk were isolated from

Huﬁ@ﬁéoﬁﬂ&ﬂlﬁl@agm at ed peripheral blood as

Human eosinophils were isolated from EDTA anticoagulated peripheral blood as
previously described (Hansel et al., J. Immunol. Methods, 1991, 145, 105-110). The cells
were resuspended (5x10° mL™") and loaded with 5uM FLUO-3/AM + Pluronic F127 2.2ul/
mL (Molecular Probes) in low potassium solution (LKS; NaCl 118mM, MgSO,40.8mM,
glucose 5.5mM, Na,COj3 8.5mM, KCI 5mM, HEPES 20mM, CaCly 1.8mM, BSA 0.1%, |

pH 7.4) for one hour at room temperature. After loading, cells were centrifuged at 200xg
for 5min and resuspended in LKS at 2.5x10° mL". The cells were then transferred to 96
well FLIPr plates (Poly-D-Lysine plates from Becton Dickinson pre-incubated with SpM
fibronectin for two hours) at 25ul/well. The plate was centrifuged at 200g for Smin and
the cells were washed twice with LKS (200pl; room temperature).

A compound of the Examples was pre-dissolved in DMSO and added to a final
concentration of 0.1%(v/v) DMSO. Assays were initiated by the addition of an Asg
concentration of eotaxin and the transient increase in fluo-3 fluorescence (lgx =490nm and
lgm = 520nm) monitored using a FLIPR (Fluorometric Imaging Plate Reader, Molecular
Devices, Sunnyvale, U.S.A.).

Compounds of the Examples were found to be antagonists if the increase in
fluorescence induced by eotaxin (a selective CCR3 agonist) was inhibited in a
concentration dependent manner. The concentration of antagonist required to inhibit the
fluorescence by 50% can be used to determine the ICsq for the antagonist at the CCR3

receptor.

EXAMPLE 85

Human eosinophil chemotaxis

Human eosinophils were isolated from EDTA anticoagulated peripheral blood as
previously described (Hansel et al., J. Immunol. Methods, 1991, 145, 105-110). The cells
were resuspended at 10x10° mL™ in RPMI containing 200 YU/ mL penicillin, 200 pg/ mL
streptomycin sulfate and supplemented with 10% HIFCS, at room temperature.

Eosinophils (700 pl) were pre-incubated for 15 mins at 37° C with 7 ul of either

vehicle or compound (100x required final concentration in 10% DMSO). The chemotaxis
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5 previously described (Hansel et al., J. Immunol.

Met hods, 1991, 145, 105-110). The cells were
woesuggeiigded (5x106 nmLl) and | oaded with 5M FLBOrSEZd0k400489

Pluronic F127 2.2U nL (Ml equl ar Probes) in | ow

pot assi um sol uti on (LKS; Nad 118nmM MSHM 0.8mVM .

gl ucose 5.5nM Na2C33 8.5nM KC15mM HEPES 20mM CaCl2
platé (EAdho BEA R pofe, Nettogrob) Way loadel Bioaddint 2810 0fh concentration of

tenperature. After |loading, cells were centrifuged at
eotagcm@Qg tod0PM (Brelactied-CR3 ag@nﬁdxgar ihi qoreSntation sIppghcontaining

a CO&C%&'LE 10(13%?1'00%9?@12(? %Cé:lale(?n t {oatﬂ r om Eﬂ %)10 so?% Lﬁihe 15Wells of

the @ﬁéinétﬁﬁld Peie AT filferSids ﬂﬁerb;sl@éb‘acdweflthte Ofells \wad RS Wil 8] eddinophil
251 /well. The plate was centrifuged at 200g for 5mn

suspﬂmdlonthfe addddso ey tep Wéﬁwddtelerbe pleite Wad iKentgaeabior 1hoeh37°C in

fg‘irdg@ t{?}:ﬂj VYIHI wmzeagmpaﬁlg l ﬁ%rs?élpw chgmotaxis.

CongRNhb&uh0 Goﬁ&nﬁlgjcéﬁy {na} hAMRSP mibSsY SvalirefulRi dshhted from

by the addition of an Aso concentration of eotaxin
aboge thet filter tand discaded. | Ry Blierev dsnvashed oseerwithopleasplate buffared saline

(PB(ﬁl%ggt:a%liﬁj? P%\!lz‘ :Eanl‘gé 120 1c ov?%ﬁi ‘égﬁ Gfgnt %ﬁ’}g 1 %eef frelt Fﬁ@d migrated

thrdopyitkeHiterSHEB yyiddted bjtkeitﬂi’fu)gau&ﬁ)(mojd@ﬂﬁ sqfnnts Iaerdanafempemture)
were found to be antagonists if the increase in

andrthe, tesieeryed phrtitie supeya e tesrplred iseac stglvd ac%:evgell plate
(R 'elﬁ{e)pr%@r%d BN Q{x‘e? sed%y&l c SRHGENO A ety @@%Hﬁag 0.5%

e concen agoni st require

TritoR K100 Folldveed Hyl thergsies Bﬁﬁe&)é/tﬁ@%’mga Mhb eellJE}@ﬁketvﬂis then added to
determ ne the 1C50 for the antagoni st at the CCR3

the sepeapatant. Ths neRwrefreosimopleréds Wghiantidebirsprlingto the
meﬂﬂﬂ?%? ShAS! e@tgfé, d’ Gy eMlefh@g?t f?%Sf g9 @bggrﬁleas?nng eosinophil

i'coagul a perlp era as’ pre i ous
perodgadel dogdity Haths elhpeﬁtatfait J. I'mmunol . Methods, 1991,
145, 105-1 0) e c I'1s re r ended at 10x106
L~ GOMROR BAlFG B0 OB SBERPRISE of FotasREngisted
eo%ﬂmoghfl %H&Hé%%'s 0 B8 Lo RleRrANth &Mls@ﬂ%&ﬁ@n Wt BnifBd4o the

h
- room tenperature. Eosinophils (700 1) were
ng}proéihemnmhai auvé.oMed@irimerie eancgMrationiof kotAxin| regifired toigavre S0%

che\fr}eﬁ)?%?(glg }endﬁfsr éi:e%gr%%g)? g?i%ﬁ%fo ()éfx(fr 7 hu%l Pg%ﬁf%)%%l Co %r%rl‘]l 1trﬁt9 3¢ the
conSelmdF200dRE OIS lciisepl at e (ChenpTx, 3m pore,
uroprobe) was | oaded by adding 28l of a

concentration of eotaxin 0.1 to 100nM (a sel ective

CCR3 agoni st over this wﬁguéagé on range) containing

a concentration of a co rding to the
Guinsapid @6laeid teohstent to the [ower wells of the

chenotaxis plate, The filter was Y
o (e rabiofe. Sardtog ROBKTI oStk NigHnirad: G98aEuropean
J. lihg.ﬂ‘h&%ltg(% grbsqbg)fl ter. The plate was incubated for

a’hum dified incubator with a 95%
ai r Ve ﬂﬁﬁlod?@urﬂmpHartbytgulr@thmgﬁ (@he gpwarci kdlledipecareighludislocation and

alnln cells t t was .careful |
the SIS P et S <BRAGnE e bt Sectp HGHe i grabien was cut
intd sik trBig s@@&eﬁ@éﬁ&ﬂhﬂ:@ ¢ertiMdelbaRBOFRIRANE thaf SuepeRded 8 2011 organ baths
containing Krebs-Henseleit solution of the following composition (mM): NaCl 117.6, NaH,PO,
0.9, NaHCOs3 25.0, MgSO, 1.2, KC1 5.4, CaCl; 2.6 and glucose 11.1. The buffer was ‘

."L

maintained at 37°C and gassed with 5% CO; in oxygen. Indomethacin (2.8uM) was added to

the Krebs solution to prevent development of smooth muscle tone due to the synthesis of cyclo-
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(PBS) containing 5 nmM EDTA to renove any adherent

cells. Cells that had mgrated 10 through the filter
woenw/gesh et ed by centrifugation (300xg for 5 RCISE04/000489

roomtenperature) and the f49ter renoved and the

supernatant transferred to each well of a 96-well

plate (Costar). The pelleted cells were |Iysed by the
oxyz@flaseippsduets. Zfhel trachedPBRgs @Btesuspended b&iKeerd twd paraldAGngsten wire

foll owed by two cycles of freeze/thaw ng. The cel

I
hoqky seneeatipglacck teen Qinsd pepiy isqmedrie {Ryes asager and éhepifesdp a stationary

: [ rdi :
sogfpn L b Tl IPiHAB A Bk \forE EhcB AR Mehehflel Seconc flat
bedldalt, re@3der09 by neasuring eosi nophil peroxi dase

activity in the supernatant. Conpounds of the Exanples
ExpaeieentalipefosdS be ant agoni sts of eotaxin nedi at ed

hurgap tl%%'fgﬁﬁ’lmgt & ABPERIRKIH: A fort O6r RERGCAIPIRUkOMhe tissues and this was

response o eotaxin s shifted to the right of the
reimstaied over aubOurinuieamilibratipnt feeiod ontibm steadyi rostingf topo wax achieved.

required to gi ve 50% 20 chennpt axi sl resence or
sulsE s s ndlin R et 2t EARIBR T Pag cffiructed at 0.5
logl it iGORRRUAIR cakh €543, trae BSsueatvert b dasHedANRlafpBRimately 30

Qui nea-pig isolated trachea 25 (See for exanpl e,

minges latspriest roppeund arareligds (20 7HDMS Yowrrpddgd.Mroljavigg pn incubation
). P 0 - | bi no
per R e £ PRUEEN cord Do S E nRRAE 1

cer Cottadctidh Stponses wera@rdorded as wheldcenthgaefhaa ik gome dnaximum.

After clearing the adherent connective tissue, the
Dafaagalysls was cut into six.ring segments each three

car

Bt R P e e R e o o Lo i e
potbndi¢oipl Ag] Talnp) of histmifier) the hla€hcd dndl 1GeseNadiBP04 tesOc@npound.

\ 5..0, SO41. 2, KC15.4, CaCl2 2. nd .gl ucose .
ARG DAh il ol dreL SEEDOURRS Hess HHCHETSY e asteane following
equatibfr 5% CO2 in oxygen. |ndomethacin (2.8M was added

to the Krebs solution to prevent devel opnent of

smoot h nuscl e tone due logirtlhe leglll kaxhs of cyclo WO

2004/ 087659 PCT/ SE2004/ 00048 55 0 enase .product .

W PR eSO BB BETGE AT TRy S gy s the
coricefgaioar M \West Bompealds ,Caaisbuatlé aCie BxbhpRR vk BnBeab2 H1 antagonists.

i sonetric force transducer and the ot F?er to a

stationary support in the organ bath. Changes in

i sonetric force were recegdgepgng#- channel Sekonic

flat bed chart recorders. i mental protocols At

t he HireghimeiHigreoépteatsihdia petivityesftcompbondseofahe ingemim was

TR N RV T T

PrddfB& iR TRAC BOE \LB&bific ;%i%?%@@%ﬂrﬂoé} # SHMEAbIEs prepared from
hi stam ne concentration éeffect (E/[A]) curve was

recomhiianUCHEE KA cells Sxpréssigigdhaimimarn He reaepior §EuroscreeanchA, Brussels,

Bl bt BS80S DR R B R P e Yol Yo
MOVEO501@8 sk thnd HODMBANAGT)E0r 1 REWDA L6 terBiffratasd. of 60

m nutes a second E/[A] curve was performed to o
hi sThefailewing compounds of the invention gave inhibition of [3H] pyrilimine

binding:

Example HI1 pKi
37 7.5
38 7.5




Contraction responses were recorded as a percentage of

the first curve maxi nrum

Dat a anal

ysi s Experi nent al
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WD 2004/ 087659 PCT/ SE2004/ 000489 57 CLAIMS 1. A

woanpmsnddof formula (1): O O'Ro R1111, X N ZPBE/SERa4/HH0489

Rc (1) 5 wherein: Ra and Rbsare, independently,
hydrogen or Cl1-4 alkyl or Ra forns part of a ring as
defi ned below, Rc is hydrogen or hydroxy; Xis CH2,
C(O, 0, S S(O, S(0)2 orCNRIEIS 10 Z is CHRd(CH2) n;
nis 0 or 1; Rd is hydrogen, Cl-4. alkyl, hydroxy or
Cl-4 al koxy; Rl is hydrogen, Cl1-6 al kyl, aryl or

_het of gexsdiliior f&disagr Yyl or heterocyclyl; 15 wherein,
S g?gteg J?ﬁl Y

unl es erw se, the foregoing aryl and
het erocyclyl noieties are option QJEBQ;t ituted by:
hal ogen, cyano, nitro, hydroxy, oxo,| $( ER4,

OC( O) NR5R6, NR7R8,X O R10, % 2R13,
S( O 2NRL4R15, Nmsgk@ﬂ, O NRigRE9, (O Re0,
-6

Cl-

CO02R21, NR22CO2R23,
al koxy(C1-6) al kyl al Koxy, “OCF3, Cl-6

al koxy(C1-6) al koxy, Cl1l-6 alkyl'thio, C2-6 (R0 al kenyl,
C2-6.al kynyl, C3-10 cycloal kyl (itself optionally
subé"fhlefeﬁ ‘ed by Cl1-4 al kyl or oxo), nethylenedi oxy,

di fW@ﬁ@Rébféyhﬁléﬁéﬂ iiﬁ’(}ﬁl’@' h or BE Ak &2IR UbAhKPhrt of a ring as
phenoxy, phenylthi o, phenyl (Cl-4)al koxy, heterocyclyl,
het €e WCl- 4) al kyl , heterocyclyl oxy or

het %‘?&%@?}eﬁq@rh&&%&ﬁoxy; wherei n any of the

I mredi at foregolr ng phenyl and heterocyclyl
noi & is€HACORM,iHSED), W(Ouas™NRYt ed with hal ogen, 25

B e R L
nisOorl;
R%is hydrogen, Cy.4 alkyl, hydroxy or C;.4 alkoxy;
R'is hydrogen, Ci.6 alkyl, aryl or heterocyclyl;
R?is aryl or heterocyclyl,
wherein, unless stated otherwise, the foregoing aryl and heterocyclyl moieties. are
optionally substituted by: halogen, cyano, nitro, hydroxy, oxo, S(O)pR4,
OC(O)NR’R®, NR'R?, NR’C(O)R", NR'C(O)NR?R ", S(0),NR*RY,
NR'°S(O):R"7, C(O)NR'*R", C(O)R™, CO,R*', NR*CO,R?, Cy4 alkyl, CFs, Cy.6
alkoxy(Ci.¢)alkyl, Cy.¢ alkoxy, OCFs, Cy¢ alkoxy(C;.¢)alkoxy, Ci¢ alkylthio, Co.g
alkenyl, Cy.s alkynyl, Cs.1o cycloalkyl (itself optionally substituted by Cy.4 alkyl or
0x0), methylenedioxy, difluoromethylenedioxy, phenyl, phenyl(C;.4)alkyl,
phenoxy, phenylthio, phenyl(Cy.4)alkoxy, heterocyclyl, heterocyclyl(Cj.4)alkyl,
heterocyclyloxy or heterocyclyl(Cy.4)alkoxy; wherein any of the immediately
foregoing phenyl and heterocyclyl moieties are optionally substituted with halogen,
hydroxy, nitro, S(0)¢(Ci4 alkyl), S(O);NH,, S(O),NH(C;.4 alkyl), S(O),N(Ci.4
alkyl), (and these alkyl groups may join to form a ring as described for R® and R®
below), cyano, Cy.4 alkyl, C;.4 alkoxy, C(O)NH,, C(O)NH(C;.4 alkyl), C(O)N(C1.4
alkyl), (and these alkyl groups may join to form a ring as described for R> and R®



10

15

20

25

30

al kyl)2 (and these al kyl groups may join to forma
ring as described for R5 and R6 below), cyano, Cl-4

wabkbosog7682- 4 al koxy, C(O NH2, C(O NH(Cl-4 al kyPELT/SE2004/000489

C(ON(C1-4 alkyl)2 (and thesg al kyl groups may join
to forma ring as described for RS and R6 WO
2004/ 087659 PCT/ SE2004/ 000489 58 bel ow), CO2H,

CC2 belbvd, @OKY) @%(W@DM(@@&M@WM@@%@I i’falkyl)
al k Cg%osc14alkl) CF3 or OCF3; or Z,
%&égphé ) GFs AeOEHebon at om to which Z and Ra are
att 2 I b ent.!
3 ?‘E %fﬂzaﬁrg"“ to%%t,ﬁélggl,th gée%a%b% %}:@ gh&d}f‘f Egd;ﬁ % thached form
Rl4ariHgb, R16, R18, R19, R20 R21 and R22 are,
|ndeedentl -6 al kyl (optionall
sub?ltoaln 3% 1%@@%«?@3% O lh‘gi oxy o¥ E?Splo cycl gal kyl ),
CH2RE2RGRAITERSIR Y. RAERY] REI RECRS QBT RONRM 220 R21 54 B2 e

substituted by ~hal ogen, hydroxy, 'nitro,’ N2, 'NH(Cl-4
al kyidependeaty, myergym)Ql e(akml (optimellpkhstitgedbpbaldgenyhydroxy or

Lot el P S SRR RGBSR Ry by
S( Oh@l'blg&al hfdicyiiied, IQHQQ\TH@%QHQHFN(CQT 9115992 {Eﬂﬁ thes@hftyl groups

to forma ring as described for /[R5 and

clyﬁ\ﬁ@yJ@n ‘g fomukg ring @lid@ﬁcab%bﬁ@y > agyl §) hPl@W)(ﬁ(@) (Gg-calkal),
JaOI § C))PN%%@)%%I;I?%% egly 1 éé?ﬂgc ?1%?1)%5& h&g{?@%%s groulys may

beI foid o fOERH, rifDR( deteribedl fkﬂyR§ andl.ﬁ6 N‘}E@D):Q&ﬁb- 431 ab}kyl Xll 4 alkoxy,

or GO ORI )+ B, DNt 10 ad Thes Bl igyoups may join
ha' R Mscﬁﬂehffellv rRNH RS, £0 4, ‘@tb%cl Ml@i)

al kyI)2 (and these al kyl groups rray JOIn 'to

r : Egllfaé((li@mralm)j NH&(D)REIaathRs(li@):(GM alk ) ARy @D@E) or

S NH2, S 4 . S(O) 2N(.Cl1-
o) KGR GOHE patal N hsrbiine B o e, ASEEF i o Fa, NELC
ri nﬁlk@ﬁi N@ rdlpﬁ}i (ﬁlﬁf thé&: ;@ %P(‘l}\lhpg% b@W¥h. fofa¥ @‘Eﬁg as described

c1 o) NH( Cl.
al kmr)R an@(kﬁ)hﬂ(@ﬂ) am@l@aﬂq@hﬁ@hmaesawﬁ(@mm)

bei gg@i&%ﬂ?}é&%{ ldg)%gfq%%ydd)ofn%% fgr%g Ia%plg)aR%escnbed for
NHSRORR R bdlowd dshd, Cl(}(a@}ﬂ @ Aaledgy CYO)NOH3 GIO)NE'(_@D 4 alkyl),

aI t er nat i vel y NROR6, NR . NRL2R1I3NR14R15, NR18
ﬁ(é{ @d 'these ik EEOURS MayEeiE dp Sorm 2 r1ng as described for

net R‘S gﬁaﬁb b&lo{vP] N0ARCOLE I AYRERIOICI i BhPREIKONfE o

azepi ne, i he or ine
opt akkyb) C@)@bﬁdlkﬂbj,t(é@h chr)OCCH;)4 al kyl on the distal

X Lﬁr’ﬂi g%%b‘iﬂﬁolﬁ%%y R KRR T‘%{}Eﬁgﬁ%gﬁm lﬂﬁ*)’d%i}??ﬂ&?ntly
C3- 1nty 4176RdkYdred h&tbRdCfedictif, léfé?i)ﬂ e, ﬁ@@lm{he Eﬁeﬁﬁ nfe azepme

optionally substituted ~30 by hal ogen,” hydr oxX

|\||-|2 morpioine ar p]]plzlyllzi)ne thie Gitter) opﬂlckqally Bulgstitiaied hy §e4 allkbdycbn the distal
H‘gr% )y join to forma ring as described for R5 and
a @g, S(O)2(C1l-4 alkyl), S(O2NH2, S(O 2NH(C1l-4

al kRF)R" SHORANE indepahdantly2C{ padylt BpsenadlykMbsiBio8 B halogen,

yhydroxy or Cs_19 cycloalkyl), CH,(Cs.6 alkenyl), phenyl (itself optionally substituted
by halogen, hydroxy, nitro, NH;, NH(C;.4 alkyl), N(Cy.4 alkyl), (and these alkyl
groups may join to form a ring as described for R® and R® above), S(0)2(Cy.4 alkyl),
S(O):NH;, S(0),NH(C1.4 alkyl), S(O),N(C;.4 alkyl), (and these alkyl groups may

join to form a ring as described for R® and RS above), cyano, Cy.4 alkyl, C;.4 alkoxy,
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join to forma ring as described for R5 and R6 above),
cyano, Cl1 4 alkyl, Ci1-4 al koxy, WD 2004/087659

WOCT4BRAGO4/ 000489 59 C(O NH2, C(O NH(C1l_4 al Rgir)sE2004/000489

C(ON(CL 4 alkyl)2 (and thesggal kyl groups may join
to forma ring as described for R5 and R6 above),
CO2H, CX2(Cl_4 alkyl), NHC(O (C1_4 alkyl),

rr:lHtS(U(!)))NlEL;L GtoaNHfC? ? alﬁle??) @@i\lr&cal M%&lz)z (taﬁtmém alRGFZbupy may
eterocyc se (0] I ona S stitute
hal &fﬁ’éﬁg q%lcﬁlé&g/ p dfRy B a f\{%&éﬁbw% P4, |<§VOz<(Rv( calkyd),

| nRHE R 4 %ﬁﬁmé@éég; CRN(GEs Al SR R GGEs) or

ZI E&xbt)eroc@«él@ @tel? pg@gr@)uzmhbmuwd By hyllog%r; #3??”‘?2*?23’&“2 NH(Ci.4
i né 1%(@ ﬁ?@wéﬁﬁi %4 Y %s‘saq%ﬁc&p n todoun g ringps glescribed
al kydrRGhaR b9 eg:zfsgc%@lu'dﬁqy CENNEGLS (b)ﬁhﬁt’éh alkyl)

C(ONCL 4 al kyl and these al kyl group
f or B(Q):N(Gg dkylbbe(snd t@e@alkwrgrm@pmamwn RsfoamOI\m)g as descnbed for

RSt B oyt o i Aol etz copnsgy s o,

R3 Gomwlqg@fyl)z @n.cﬁthéée}%}ﬂkyl QoupR M joindto fain Aridiad@escribed for

thereof; or aeg armaceut i caII acceCpt abl e salt

theBe@fld Ro pbeyed frQ=.«“Ox(kres éléﬂyl) NHCZO) K16 8HpybuNEISEP)2(Cr4

for Jmlv\/nereinXisO. 3. A

conpm(.)yg d&@)@b‘f‘ &ﬁ(?g?%&{'g@% Yaimed in claim1 or 2

V\heRélmhydn@geac@Il6alﬂtgllo1’rmleylocycl yl noieties of Rl and

R2 are, ndent !y, optl onal I y substituted by; 20

hal 85%‘}1 geggxerqq? torrélp %CGRS],C& )@ﬁcepge(@ qﬁl@thereof or a solvate
R6 NR7R8, NROC(O) R10, NR11C(O) NR12R13,

S(0) 2NR14R15, NR16S(0O) 2R17, C(O NR18R19, C(O) R20,

CO2R21, NR22CO2R23, Cl1.6 alkyl, CF3, Cl.6

2 RUSE D SN 0T b e L

R16 R18, R19 R20, R21 and R22 are, independently,
hydr ogen, al k (optionally substituted b

: haI dg@lil)mblnd%f 41) {9 qlaiged mpkanmrla}rl%/wl@,esz@tt Q ayband

Ct% Po%?{(ly snégertl%%%g B?%&{ lgz arPIkl_ll%ii?pgrl_ll rﬂ‘iy‘lRP_@aln% sﬁbstltuted by:
il( Ehalb'klégl?liyﬂ‘loahﬁw hydroS( NG Ch gy 0 NRSR%M{V&S KRG O)R,
o N SR OB IR cwf%&wc@py S om™ coR?,
e A e D RO ) e o
al kypt ?(Rspﬁsdh alRIgyRs Rb‘gﬂalt JR'B d{lﬁ;Rlﬁa#é,géﬁ)R 6;R16h1e%9y1k21 and R%
(it B8 IR aRp e I AR ne PR ebtipnifiy Si5eBiuid 6 Saldgeny or
al kﬁhéngl (1%@3)0%“5@&11y&(u@%t?tméﬁ@é_lﬂlc%leﬁmyhrox% £k NN, H(C

, cyano, Cl 4
2004111@97@6@1 mlﬁEE@)a@@@Jﬂs@) S@)zmﬂ N%NE(@))NH@@E 4

al kgl oy, Nt M1 &aoké] ) Ay TR SR SOy Red! EONm(C, alkyD),
C(O)N(Ci-4 alkyl),, CO.H, CO3(C;.4 alkyl), NHC(O)(C;y.4 alkyl), NHS(0)(C4
alkyl), C(O)(C.4 alkyl), CF; or OCF3); and R*, R" and R* are, independently, Cy.¢
alkyl (optionally substituted by halogen) or phenyl (itself optionally substituted by
halogen, hydroxy, nitro, NHy, NH(C14 alkyl), N(C;.4 alkyl)z, S(O)2(Cy.4 alkyl),
S(O),NH;, S(0).NH(Cj.4 alkyl), S(O);N(C1.4 alkyl),, cyano, Cy.4 alkyl, Cy.4 alkoxy,
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NHC(O) (C1_4 alkyl), NHS(O2(Cl-4 alkyl), C(O(C1 4
al kyl), CF3 or OCF3). 4. A conpound of formula (1) as
woleirosthspn claim 1, 2 or 3 wherein Rl i s phenpCT/SB2004/000489
optionally substituted with Bal ogen, cyano, Cl-4 al kyl
or Cl-4 al koxy. 5. A conpound of fornula (1) as
clainmed in claiml1, 2, 3 or 4 wherein Ra is hydrogen.
6. E(Gmﬁgt@@)ﬁﬂ(ﬂm mmm ch)msl ;Jﬂaylryg d:ozm @@(@ﬁ 41alk}21),
3, 4 _or % wher ei n Y n&
co g1 #%’F%Il\mﬁqh@s 4+@lky)) &p)(ﬁl@ﬁlgﬂ‘h @F3gO@F3)
4, 5 or 6 wherein Rc is hydrogen. 15 8. A conpound of
formula (1) as clained in any precedi ng clai mwherein
4. Rd wscomgomlnd@éfnmmyadmm/cmmemn dlaith Ky R or 9. whdrein RO euiptebnyl

of formu n an re edln clalm
whe PBieRaAY;s é‘b%ﬂqﬁ' (93@%(5 2@3 XY.-A

conmpound of formula (1) as clained in any precedi ng
claimwherein R2 is phenyl or heterocyclyl optionally
5. subgt ¢ompozdd o faradubayd@nas dgiared,in niatmd, 218 dir &whereRRRB hydrogen.
a- 6 alkyl (optionally substituted with hal ogen),
Cl-6 al koxy (optionally substituted wth hal ogen),
6. S( Onpdctpoina ok Krnul 1A Ghighellin SaGh ANKIARIGE'S Whed I i
are 25 i ndependently, 0, 1 or 2; and R/, R8, Rl4 and
5hydregen pidegilbent | y, hydrogen, Cl-6 al kyl
(optl onal Iy substituted by hal ogen, hydroxy or C3-10
cycl oal kyl'), CH2(C2-5 al kenyl), phenyl (itself
7.0 pt Aocvathoying ob fdrivini @dasalaikedegelaim Nyernxy s ofbtwiRerein RC is
NH(Cl-4 al kyl), N(Cl-4 alkyl)2, S(O2(Cl-4
aI kW 0gft"i’(O)ZNI—Q S(O 2NH(d -4 al kyl), S(O 2N(Cl-4
al kyl)2 (and these al kyl groups may join to forma
ring as described for 30 R7 and R8 bel ow), cyano, Cl-4
8. al ky conGbudd af f«mrmylla ((l:( 0) dikithed Gf @) 3NpicCdidg allakiykvhmemR is
Cl-4_ al k hese al kyl groups may join to
foroﬁ%' Og?rhay‘i@ H@EQMB ffor R7 and R8 bel ow), C2H,
C2(C1-4 alkyl), NHC(O (Cl1l-4 alkyl), NHS(O 2(C1-4
aI kyl), (O (CLl-4 alkyl), CF3 or OCF3) or heterocyclyl
( i t dedompeynd @ﬁ&mrgalas@b@t dlaiged dn Wy POOANMBT6ES wherein Z is CHy,

by hal ogen, hydroxy, nitro, NH2,
NH( ‘Eﬁﬁg’&ﬁﬁ% SREECH: a1 kyl ) 2. 5(02(CL 4 al kyl 3.
S(0 2N 2, S(O 2NH(Cl "4 alkyl), S(O2N(CL_4 al kyl)2

(and these alk groups may JOlntoforma ring as
10.ges érGopagund pt o DRes dbaimedjn ansyprResding clain egtein R is phenyl

CI1 k éﬁ ?éié&?g%céy L9pES e%b&tgeg E! é{cﬁ%#%gl %’th’ @%’Mo%’gﬁwlig, Ci
ri ngalkgl @ptanallyesdb ﬁmute&WIMl dgen)) €, @ Wkox COBIH onﬁIEZ subktithted

& b SI0 ol o EAER el ok

NR7ﬁ%el%'ndeINBM)Ri-%r PByhd R ﬁ@,ﬁ@mqg@klware R4 eﬁdefht@r hydrogen Cis

mbered heterocyclic ring, azetidine, pyrro
pi pélkaKlOp@onaélz@pbst@tedby ;hhh»gcm dydroxy pic etk €Hz(Cz s
ld?ts%lgf gflpb iﬁlts)élts op 10nal y s stltu%d%yhalogegyhymoxy, Irqntro NH;,
NH(C}.4 alkyl), N(Ci.4 alkyl),, S(0)2(C;.4 alkyl), S(O)2NH,, S(O),NH(C;.4 alkyl),
S(0)2N(Cy.4 alkyl), (and these alkyl groups may join to form a ring as described for
R” and R® below), cyano, Ci4 alkyl, Cy.4 alkoxy, C(O)NH,, C(O)NH(Cy.4 alkyl),
C(O)N(C1.4 alkyl), (and these alkyl groups may join to form a ring as described for
R” and R® below), CO;H; CO2(C1.4 alkyl), NHC(O)(Cy.4 alkyl), NHS(0)y(C14

alkyl), C(O)(C14 alkyl), CF;3 or OCFs) or heterocyclyl (itself optionally substituted



10

15

20

25

10 11. A conpound of formula (1) as clained in any
precedi ng claimwherein R2 is phenyl or heterocyclyl

wopbimsadshy substituted by hal ogen, cyano, hydPOXE2004/000489

Cl 4 alkyl, C1_4 haloalkyl @ Cl1_4 al koxy. 15 12. A
conpound of fornmula (1) as clainmed in any preceding
cl aimwherein heterocyclyl is indolyl, imdazolyl,

thi Bﬁhiilggefnf, ﬁ%’dﬂodi’nﬁiro, NH,, NH(T,Q@898), NEC,.pakpbS, iS0Q),6C; 4 alkyl),
ound of for

co mula (1) as clained in claiml
conpt@)elNHey: S(OpNH(Graadesilh g (Q:Nemyothd)dpand Besaplkylgrpyps may

O 9l g R 6 L 20 oy

or  SEBREICNOINHEC s4alkyih| GOSN Grerdlkyl), (and BBscsalkylapbups may join
 onBoRHD aTier dsarben oy R gtk P St trb oot Hleity

o i o

b oo P OGS Al MO R, Gl PARIS S CFNr

pr eslemomivety MRER ¢ora¥R ER amay, iimdegendentlabloemsiol-7 exsmtztreda

11.

12.

13.

7 oGV SEGTR B8 it BB DReR . FeF DI Fromphpfng or
5 WpipBraing OB Qe offiorf a0l Rlibstitited by .4 Syt dytheldistal nffeoden.

(X)* wherein L is a suitable |eaving group, in a
sui tabl e solvent, at a tenperature in

A compound of formula (I) as claimed in any preceding claim wherein R%is phenyl
or heterocyclyl optionally substituted by halogen, cyano, hydroxy, Cy.4 alkyl, Ci.4
haloalkyl or Ci_4 alkoxy. '

A compound of formula (I) as claimed in any preceding claim wherein heterocyclyl

is indolyl, imidazolyl, thienyl or pyridinyl.

A process for preparing a compound of formula (I) as claimed in claim 1
comprising:

a. reacting a compound of formula (IT):

X
“Ofn
N o

RC
with a compound of formula (III):
0] O b
I R™ ()
R2
HN" 1 >Z7
R

in the presence of NaBH(OAc); or NaBH3(CN) in a suitable solvent at a
suitable temperature;
b. when R”is not hydrogen, reacting a compound of formula (I) with a

compound of formula (IIT), where R® is not hydrogen, in the presence of
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the range 0OC to 30C, in the presence of a base; or, d.
when R represents H, hydrolysing a conpound of

woanmmoszs) Xl V): COXc )-" X NNz ,RR (XIS PCOSR2004/000489

14.

15.

wherein Xc is a chiral auxiléZary, in a suitable
solvent, at a tenperature between 10C and reflux of
the solvent. 14. A pharnaceutical conposition which
conpr i BeBHEOAoppo thecpredentdief 4 suitablecbagd jn a suitableSobvent at a
phar maceu caII cceptabl e salt thereof or solvate

t her eof" e&F‘é‘P%‘@ﬁ“?n claimi1, and a pharmaceutically

accept ghbeRraprsams H, ‘i'édcbiﬁ?b cBfnp6@id bfSormdia-():
conmpound of the formil a or “a phar rraceutl cally

acceptabl e salt thge@ﬁ oL ol vat e theredf as cl ai med
inclaiml, for in therap WO 2P04/ 087659
PCT/ SE2004/ 000489 63 16._A c;qrrpo formula (1),
or a pharmaceutically acceptabl® sa t her eof or
solvate thereof as clained in cl aﬁ{ml in the

manuf acture of a nedi canent f&r% use in therapy. 5 17.
A nmet hod of treating a chenoky }9 nmedi at ed di sease
state | .from or at risk of, said
di seas{gﬂh\%h@pg%%%ffog@giag%% nistering to a mammal in
need of such treatment a thergpeutically effective
anount of a conpound of fo®fula (1), or a

pharmaceutically acceptabl e|salt_thereof or solvate
thereof as clainmed in cl-sd ¥SR

L

(X)
wherein L is a suitable leaving group, in a suitable solvent, at a temperature in
the range 0°C to 30°C, in the presence of a base; or,

d. when R® represents H, hydrolysing a compound of formula (XIV):
COXc
2

X _R
R'” N)\z
! (XIV)

RC
wherein Xc is a chiral auxiliary, in a suitable solvent, at a temperature between

10°C and reflux of the solvent.

A pharmaceutical composition which comprises a compound of the formula (I), or
a pharmaceutically acceptable salt thereof or solvate thereof as claimed in claim 1,

and a pharmaceutically acceptable adjuvant, diluent or carrier.

A compound of the formula (I), or a pharmaceutically acceptable salt thereof or

solvate thereof as claimed in claim 1, for use in therapy.
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16.

17.

63

A compound of formula (I), or a pharmaceutically acceptable salt thereof or solvate
thereof as claimed in claim 1, in the manufacture of a medicament for use in

therapy.

A method of treating a chemokine mediated disease state in a mammal suffering
from, or at risk of, said disease, which comprises administering to a mammal in
need of such treatment a therapeutically effective amount of a compound of
formula (I), or a pharmaceutically acceptable salt thereof or solvate thereof as

claimed in claim 1.



