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I n one aspect, the invent OAr'-CN '" 1 PCT/EPQOL/079. 11 Pl PERI DI NE 0
COVPOUNDSwes#R/d4$te AS CCR-3 TNHI BI T, i ¢ conmpoundspci/bRi1fo7941 | A C
preparation and their use as ion pm\‘mwmmtunds of formula i1 OIli S
-(CH2)n ~-N CCHCH A2l HHin free or salt form where Arl is phenyl

substituted by one or nore hal ogen at o?ﬁg?mzArZ i s phenyl or naphthyl which

is unsubstituted or substituted by aone or nore substitue selected from
hal ogen, cyano, hydroxy" 5 ero™ 5&@8@%’5{ EQF,US&&%QC_%HQ% &gpi‘?ﬁ“'fm ~- C8- al koxy
or C -C8-al koxycarbonyl, R is hydrogen or O -Cg-al kyl optionally

substituted by hydroxy, d -Ce-al koxy, acyloxy, -N(R2)R3, hal ogen, carboxy,

«C~- C8- al Y Gavariy! l%(’J\[ﬁil?{ . Or n I | i rgani ¢._group,
R2 and R3kﬂgre ea(.:ltrimi ﬁeciaepen eﬁ%ﬁuﬁycgr Sgtﬁ&grﬁl ~- ggépéf%‘% ,%Sg i g y%fr ogen
and R3 i PhaopaceyticalssOZR6, or R2 and R3 together with the nitrogen atomto

“whi ch they are attached denote a 5- or 6-nenbered heterocygiy IR
and RS are each independently hydrogen or C~-C8-al kyl, or mmmmmm‘mmm“w

t oget her Inionh atpeet, tictinogénn ptavidds compoaidstoliéymale at t ached denq}SFlS@ 5- or
6- menbered hetgrocyclic group, R6 is Cl-C8-al kyl, C--Cg-hal oal kyl, or

phenyl optionafly substituted by CR'Ce- al kgl, and nis 1, 2,3 or 4, with
the proviso that wh re is p-chl ofopheny|l| and Rl is hydrogen, Ar2 is not

phenyl orpp=-Rigr enyl N—F¢C -i—nNt—he?s.pe Wfica ! {0 hawe the follow ng
meani ngs " Cl- C8-al kyl " /as usg?"he in denofes g‘i al gh‘ cha{%n or brlanched

r
Cl- CB-al kyl, which may be, for exal?'rpl eH nmet hyl , ethyl, n-propyl, isopropyl,
n-butyl, .isobutyl _sec-butyl, tert-butyl, straight or branched peniyl,

st rai ght ‘B?‘%Pﬁ%’éﬁé’ﬁmh@ §f, straight or branched heptyl, or straight or
branched géis henﬁrsaf)ﬁftﬂﬂaﬁ%% ohd ofRrodd Kalbgeh Sitdes, C4- al kyl . " Cl- CB- al koxy" as

IR DI R R e e TR T A
sec- but 0x¥lected from halogen, cyano, hydroxy, nitro, Ci-Cy-alkyl, Ci-Cy-haloalkyl, C;-Cg-alkoxy or
Cy-Cg-alkoxycarbonyl,
R! is hydrogen or C;-Cy-alkyl optionally substituted by hydroxy, C;-Cg-alkoxy, acyloxy,
N(R*R?, halogen, carboxy, C;-Cs-alkoxycarbonyl, -CON(R*R’ or by a monovalent cyclic
organic group,
R? and R* are each independently hydrogen or C,-Cg-alkyl, or R? is hydrogen and R? is acyl
or -SO;R®, or R? and R3 together with the nitrogen atom to which they are attached denote a
5- or 6-membered heterocyclic group,
R* and R’ are each independently hydrogen or C,-Cg-alkyl, or R* and R® together with the
nitrogen atom to which they are attached denote a 5- or 6-membered heterocyclic group,
R® is C;-Cy-alkyl, C;-Cy-haloalkyl, or phenyl optionally substituted by C;-Cy-alkyl, and
nis1,2,3or4,
with the proviso that when Ar’ is p-chlorophenyl and R' is hydrogen, Ar? is not phenyl or
p-nitrophenyl.

Terms used in the specification have the following meanings :

“C1-Cs-alkyl” as used herein denotes straight chain or branched C;-Cg-alkyl, which may be,
for example, methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl,
straight or branched pentyl, straight or branched hexyl, straight or branched heptyl, or
straight or branched octyl. Preferably, Ci-Cs-alkyl is C;-Cy-alkyl.

“Cq-Cp-alkoxy” as used herein denotes straight chain or branched C;-Cs-alkoxy which may

be, for example, methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy,
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strai ght or branched hexyl oxy, straight or branched heptyl oxy, or straight
or branched @atyieoxy. Preferably, C~-Ce-al koxy is C~- C4al kaqyEPo1/07941

"C~- Cg- hal oal kyl " as used herein denoteg C -C8-al kyl as herei nbefore
defined substituted by one or nore hal ogen atons, preferably one, two or

t hree hal ggen. at o sed herein. not l,car,bonyl , .f.or
exanpl e S MOy a@rhéonypr%lg e PEOFy Af n%ry B@Ch?fg hexylpyn” wiaigh_ of |
gr oups helrrenaiiaéﬂrapeldmpbr sngight e@pbiaackdd gcrdobst Prefidralbly by, -0palkoky 1D Ce-C,-

hal ogen aa(lzg ; cycl oal kyl carbonyl, for exanple C3-C8-cycl oal kyl car bonyl
where C3 ’gycl oal kyl may be, for exanple, cyclopropyl, cyclobutyl,
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het er ocy(r:fayl car borﬂg havi n Hg onzegﬁ)r two het er,o nms sel ected from nitrogen,
oxygen arfJieimafF hploegh o, pycte cl)hona"st‘T’%PEIFbé%Fr B Ay r i dyl car bonyl ;
«aryl car bomdyl” {soise@ kel denGles Qk@tcafhdr@arf&omtnpet@caﬂkf@mw witdre C;- cs-

aral kyl c for exagnp to Coo - C~- C4- al] kyl car bonyl such a
benzy] carad'gﬂy%arobe Brreﬂfﬂts #y@a?gkﬂ&rwps %‘PB eV rpewr joptionally substituted
C~- CA- al kyl 63¢ BOMbre haldgil w6xns; éﬁcléﬁ%a@%rﬁvﬂﬂog%ﬁ%ﬁlﬁ @stctsyéy%m%xtmyr for
exanpl e C~-C8- aI kyl car bon ony where C~-C8-a e one of
C~- Ce- al k‘VlPefﬁr o ‘CYfe‘?aé'Fﬂbé‘taéfr dendnt i @W&P‘faoﬁxq}{‘lﬂﬁaﬂly ‘é’&lﬁ’bﬁﬂ»ut%‘dowt)dne or
nor e hal I b
G- chycf‘%?PtétY%;?‘t}Sﬁéﬁ*‘Q’é‘ ol R0 cBcarbang! haing ape or
cycl opr ogyo, hetgeq cisems | selegipd | Eseenwrogeeyaxm@xynd eg}éromephglrmm snch 4s
| t t t
cycl ooct ygy, lérb&fyl @t cﬁﬁm}ﬁﬁﬁﬂnw a?fl@&l‘& )}Men agﬁﬂgyllé)@ @Wﬂyﬂ&x‘e@?l Slch! Y

het er o atoms sel ected from nltrogen lfur 1n ng, such as

f uryl car Hsngeydx pr orralylcpehpnglh rbensvtaemgk r §¢ cemborydidaalkylearbenydnpick as

C6- Co | f
oxanpl e G PABORS] B Bh ety R R ety U B Y oy oxy or
phenyl et h‘SACG’lIXXM(Srwlus@ hereire flemaits| glkdcyrbonyloxys fGx-eximple @Kr‘zgaaibdwbm%koxy

or of or b ke €7 £l Blad 1E%0he BF td COCH 1 EBLS APnn R o, Bflofidlly
may be suslubttrtumd ebly lope airemotenbalogert htoews; cledlkylairbyn)dmey dor tamrambltl Go€la-
T
group. Wigdopéngyle ac)elcthmylor ¢yhlohepthhl ogren eyclbe(ttylt; uebt s, ompr eﬁ-er altinybeosde i s

para to t Qu the others is
bt ho o e e ERERER% 80K o5 Bt B ke oo e s PR A SRRy A o
exanpl e, slubfus rubsltd tzug,edlcb)ascfn@lcah'bmﬂd)&yr ee pydidyldarlonyldxye arym’aelﬁcﬁfy&btlyy foy
one, two or ( l g Zoveme t%\ﬁned subst i tatsigrl Arl rrz(}/ {:
oxanpl o ROMBEL T IR BRRIT R =t ARy BRE ¢ ardFTtFhRmISn, et

hal ogen, toy@paryHUtCealkylddEbaBA¢:d- $uidh a3 Headyldabibhybé9-drlplenylethylcdrbanikioxy., 1S
pr ef er abl met o th i.cated -CH-CH group. Ar2 may

al t er nat |]%;8f1%§i’tbg' acy{oé‘?’ 'Segﬁhﬁf’%,yleﬂibgﬂgs’ﬂt ut ed phenyl in which the

substi t ue‘fiﬁﬂo@né @r afeérlmb&m w8 Be fmdrihé, othldriep Gesmine aniodingy freforybly rit s 0,
C~- C4-al ﬁﬁ{‘% al k and C, - C4hal oal kyl , especially two hal ogen
substitu mf’s%’r’r%m}fr £ hr [I“E’t‘:ent hal ogen), t~,vo C~-C4-al koxy groups, two
C~- 4- al kyl groups two C~- C4- hal oal ky! groups one hal ogen and one cyano,
one hal oge 0 Ca- al k one I en and opne nitro,, one hal ogen
and one ﬁ{} g‘ Qr}’r‘?eﬁh%f’l}@é‘?? O'%%S"ck’ﬁ"ét Mgﬂerwar%ythfeeonefeylalﬁ&n&m BiRe
C~- C4- al |<lﬁ|)k}gcn Qitemi) ysteRidblya Belecesdefronr Tdordlekyrd clﬁbrtﬁ@ﬁt&?ﬁéd NOKah EHaek RNéne

C~- Ca- al roup. Ar2 | ternatively b xa trjsubstituted
_pheny| | el bRt e PrsdertDy pae m@rér@%& caberngory -oVPhF FRFge Are
"hydroxy, t&o- @tﬁé&ﬁd&g@%b&h@&s,%%&i@&ﬁbh@w ara @8 reﬂ@r:ﬂtdakdtmmyh%g
substituents iqqarre or. two, or three d ffere or two C~- al koxy

“and one HRIG £ Q@ B, othErs ds-ordhp to F"Sc?ﬁatm“&r? Pray al ternatively be,

“for exanpl e, pentasubstituted phenyl |n whi ch the substituents are
pr ef er abl haI ally fluor ecr y preferred gro s Ar2
are cyand%"néﬁi‘/‘f t‘%‘é‘rd[el? fa’F‘I"ﬁ‘?Fe"t"ﬁ"@i&ﬁ%ﬂﬁ’éﬁ n%PedFV%‘ulSé'th’t fober b‘ﬁenyl
wher e oneprfeiubly b6t twé o@n@oﬁiﬂé&bﬁvcrﬁhﬁ%ﬁd’d@&b&tﬁéﬁt@ 1A rE haly Ibe, foEJH=Cl+

o the C~- a gr oup

group, and the other referably p

C~- C4al kmmpﬁ?ar“&aew’bﬁg b phsyida ”%Zfia[i’?(?‘?b“'ﬁcmagf"éeﬁ?‘? ts#alog@%m RitER ed
C~-Cg-al kyl is preferably optionally substituted C -C4-al kyl, especially
Cl-C4-al kyl or substituted nethyl or ethyl. Wien R is substituted by a
cyclic organic group, the latter may be a carbocyclic or heterocyclic
group, for exanple a C3-C-scarbocyclic group or a 5- to 7-nenbered
heterocycllc group haV|ng one or nore, preferably one, two or three, ring

o, o . - .




R is hydrogen, C~-C4-al kyl or C~-C4-al kyl substituted by hydroxy,

C3- C8-cycl oal kyl, phenyl, C~-C4-al kyl sul fonyl am no-substituted phenyl or a
S- or 6- woipersemd heterocyclic arorrati C group havi ng one OFCTIRPR/07941]
hetero atons sel ected from nitrogen, )rggen and sulfur, and nis 1 or 2.
Furt her pref erred corrpounds of for rrul a in free or salt forminclude those

in which Ar~ J hen sub or, ra to the
i ndi cate cca’r alB?xygrS 5 cra}lt’ #@ S?I t eb Ff“ﬁf] e(:1{]I|0&H1 PR ¥di cat ed
-CH _CH dtemapively be) foﬁéeamhﬂdqusxﬁiﬁlﬁtu&drp&eﬁ}d i dickl th&‘éhb@hkﬁiﬁ)é agd pﬂé&raﬂﬂy cyano,
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-het er ocy challealleyl ospdciatlygwo tialdga i s\ﬁlgtnﬁmﬁtsqgfaxﬁc\m cﬁﬂfd‘t&xthﬁlﬁeﬁ «%@mi @Edll@ﬁcfyed

from nitrogen, sul fur The co r.epresent ed by
formul a IBTEPRS E‘a‘béb"lzg" Wsw Y °a€ (tcjj‘ Hﬁ@ﬁ PS4 ?‘éer};p Plaé'é [OFF FYADO;

‘phar maceuddedaldgyn agd opt @plog-alkoig, aiddialdgen aﬁ@bﬁ@nnt&haﬁdmsgﬁnl 4l dnk

accept able acid addition salts o ﬁ%ﬂ&c cgnpoun ormul a i ncl ude those

i nor gaHidEoXye PR halpgsn and ans G- ey gne "‘XE‘P%I%“ %a@rﬁl}a}%fqneor ic

aCI d, hydk s&&yoxﬂdcoracc,ct:4-;{1 flrabmrngar&&aqld%efc{%mlmyfgraﬁﬁ Gy 'ﬁla?'r' ¢ acid,
sulfurlc Cld phori c aci d; for exanple a |phat|c
0

nonocar b Vs ‘136“’%{5 ?’ sereanple trghstiwiteds qul;’ gé g‘ﬁill“é’ the pubstityentsi are pesfeeehly ¢
acid, pr oseleaea froAChMo@Rdn R, IG-@CdIkbx aﬁdddlf&!.@é: Ak %l%ﬁrla% aa@uﬁl'?e

Iact| c acid, citric aci d tartari c aci ¢arboxyl i ¢ acids
such as rhalegen subsitusns (sasmeel fwocorthreg ddénrcrrtémloeerv&mmﬁ@@k% andcdmneas

benzoi ¢ agiighen yg%)aratcné mzogccwoonsil QEEQX}Q-E Fé%tﬁe@%e Ofxslfhh gém acetic

aci d, aronatlc Nydroxy acids such as’o- roxybenzor'c &ci tt oxybenzoi c
acid, 1- wyh?twryd abmmn whichzhe substtegnts ereatrpﬁdrabiy halogen, CSPCCIally fluormc

3- hyd el

met Kaag)s(ﬁlf‘l on| @adam cggguggégn%rgﬁ oﬂhergpg) ?U“%hgls[{e}a%g*%?p ’be pr epar ed
f r om conpbtnbattutsd shenrhwhere og/substitnentsaCi-Ciotoknprefembldortiesto theWwd
02/0.1 - 4201 PEtrF [g)u OZr?cr&,e%t fé&%@ ;gira} p{P& aC4-al %@%\‘;ﬁ{‘%}q acidic,

e.g. carboxyl, are a ges, in
parti cul aalkmahdag@utyanaldrﬁu’:@%bﬂabl e bases such as those wel | known in
the art; suitable such salts include netal salts, particularly alkali metal
or alkali ne " earth netal salts such as sodium potassium mnagnesium or

cal ci um skl &s pptionadlxl mbsumutdd é?mﬁmllql @ pietficrn bvkp coepitiion aliy lsubsacmecptcatﬂ:&llqﬂ,gam c

pyr i ne. Wil i raRynE® BBERL ARyt AT RER R BT bR Siyelinoun

salt-for mrg@npg@pddreelstterVMem bRa cnﬂaooydherorthhafocwdrgagﬁm foi' hﬂ:ﬁ‘p’ié bcm—(a,ts-om to
whi ch R ca?bo% ached Ln fo[0 case

conpounds” exi YA BROUR O 4 P by "!be&c IlTe§ %é’f\t %IOPE&%'P?@"FSFH\‘sor?rrprafgmbly

M xt ur es doectvendy theeey nngéxcrcacem selected &stremacgm, bgygmMrselﬁur.me a;rent i on
enbr aces b toh i.ndi vi dual ﬁ{i cal lél act| Pkand orrerg asg, V\e@ as
i xt ur e, SAEPegYCe groug may betfor e¥uple pycloaliphali asdup Brdpe drto Baehan figms,
especi al |gtefﬁlfabfye@j‘ edr Cp Fr'cﬁﬂldi‘dlbyl@flcli Becyclopentyl, Q&t}fyﬂ@clbb@:&??l &e@@roha@d. The
her ei naf t I‘CI n tb llEx rticul a[)l Y, thoselof 9, 10, 15,
18, 19, 1y §arboeyclis gr %maégt%m’% e 3ot oganplg @ CySis %amaaa S5 39ch The
i nventi orhsa;bl&ﬁylprvﬂm:ld@s uBsuybsneskl of elibstiitted be PEFGL-aIRH, @l-cpﬂwdah%% o

i

Lol s loubt b AR Foli 60 of B IR TBRn L B R P,
hereinbefore defined. The heterocyclic group may have one nitrogen, oxygen or sulfur atom
in the ring or it may have two nitrogens, or one oxygen and one or two nitrogens, or one
sulfur and one or two nitrogens in the ring. The heterocyclic group is preferably a
heterocyclic aromatic group, especially a 5- or 6- membered heterocyclic group such as furyl,
imidazolyl, thiazolyl or pyridyl. In especially preferred compounds, R' is C;-Cs-alkyl
substituted by hydroxy, phenyl, or a 5-or 6-membered heterocyclic aromatic group having

one or two ring hetero atoms selected from nitrogen, oxygen and sulfur.



HO CCHCHAr2 IIl or an amde-form ng derivative thereof, where Ar', Arz,
R and n are as hereinbefore defined, or (B) reacting a conpound of formula
| B, or anwayisig4ior mi ng derivative thereof, with a corrpoumbmi:p(fmmml a WO
021 0-120 PCT/EPOL /079-41 6 S---C CH CH-Ar2 [1TA S where Ar2 is as

her ei nbef ore defined. The reaction nay Be carried u5|ng known procedures or

anal ogou as ,descri b erein t be effected in
the pres Z#%@"S‘Ii C%'“P%‘i‘[{cfé’rf &fﬁﬂ%f@ﬁ% °z§§al %‘H&Hﬁ‘bﬁ'ﬁﬁ%ﬂ \ﬁﬁ| is

conveni enAt'yis ghéiBt belshtinited By Fhodnt G)r s_mbvlaa araparoelﬂaeﬁaawecaaarab&)q@&u weh as
et hanol . The rﬁaﬁ“tlon tengg tu&ﬁ ?19 from 30 to 60C,
conveni en?REPoRlHrthsr subst ‘P]ﬂ' °§§P|°‘t t° gwa&? Cf\Fb?“Yl\EfPPlFsI where Art,
R1L and n RPqs phedy® iRNBANBARAIB h REKL AR Zeléé&aq&&ﬁ Walozeh, GaRdlasfo aHAL I ate
chem cal lé | i nked toth | ndi cgt ed nitrogen atom and det achi ng the

resul ti ngCpisergetPertng e sSubgitpeEns: arkicly may hy dho gane or gifferent; )

‘recoveri ngueuea ﬂélﬁdﬂﬂégdnn ct/axﬁe wdr&s»l tctof nkoybn of- eszsnw Gl Cﬁﬂéloﬁl@l aﬁc{'
conmpound of formyla be freé or salt form Prodess vari ant may

be ef f ect@tousr rﬂj‘ekﬂowl?“h%‘fqﬁ‘o% thr%rsu@stwﬁe Vﬂych &gyt b gheasammpo differet,
fornul a Iéele‘é@eﬁ'?ro?rphzﬁsééﬁ B?&rbfé? CRELAEH A &,- @Célgo%laﬂfo!n g, of the acid of

formul a II# usi ng known am de-form n rocedur es nveni éntly, the

conpound Bfisthydragem CitCialkflrasCidesalbrlsubssitured by Mé@?{éﬂcmﬁm}’@alkyé@hen}’l
carboxylig ac hﬂiy@ﬁlfctr@ﬁﬂﬂhgfshﬁénmtﬁ:&)P &?@%PlaeS Sy @%&HQ&’E@d QEIQPO% é{{ e&omiﬁtc“ as
reaction In t e preséence of a tert am ne and a peptide colpling agent
such as agmehpbptionpumesmbre rimg letddo beomsoelertad flominitrogen, oxygen and sulfur, and
yl)-1,1,3, Fg Itb gamet hyl uroni um tetrafl uoroborate or

di i sopropylcar odiimde; this reaction may be carried ouC in an inert
organi c solvent, for exanple a halohydrocarbon such as dichlorornethane;

t he react rat ure en| fro refer y anbi ent
t enper at ui;'gﬁmlt[ﬁp%%o% omp(’kl?'ﬁ %(% ?ec chn%r Sprtgorélééncpgirc tg nt TR a conmpound
of fornul Ar'li$ phqmyhiubsmiutejd byr'ﬂuminh oi' olilotiné paraea diedddicated calboﬁfh@wﬁ,or m ng

derivativ of f [l ] I, C t hi ogste or

057 or 4 kbbb iiihogty pRHS Bueinticdfly r‘gﬁfaﬁéﬁf%g%é" T"‘Bﬁf’t"éd‘gﬁﬁaﬁg
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e free ggi e, cou |n r,exanple.in the

presence of ‘& (lfjr]?“t ‘1"5?' %’ﬁgg rl?ﬁ by ‘ﬁ bi I?J tr]%ﬁt:‘r@ﬂglﬁléﬁﬂ"ymﬂ wbstifpieds

menL i onedpladngwec a Bher rsemtnhmdmwyerb@cnd imiaed groupdRaviiipLoiic 6f G rigg helenent

such as

atoms selected from nitrogen, oxygen and sulfur, and

nis 1.

The compounds represented by formula I are capable of forming acid addition salts,
particularly pharmaceutically acceptable acid addition salts. Pharmaceutically acceptable
acid addition salts of the compound of formula I include those of inorganic acids, for
example, hydrohalic acids such as hydrofluoric acid, hydrochloric acid, hydrobromic acid or
hydroiodic acid, nitric acid, sulfuric acid, phosphoric acid; and organic acids, for example
aliphatic monocarboxylic acids such as formic acid, acetic acid, trifluoroacetic acid,
propionic acid and butyric acid, aliphatic hydroxy acids such as lactic acid, citric acid,
tartaric acid or malic acid, dicarboxylic acids such as maleic acid or succinic acid, aromatic
carboxylic acids such as benzoic acid, p-chlorobenzoic acid, diphenylacetic acid or
triphenylacetic acid, aromatic hydroxy acids such as o-hydroxybenzoic acid, p-
hydroxybenzoic acid, 1-hydroxynaphthalene-2-carboxylic acid or 3-hydroxynaphthalene-2-
carboxylic acid, and sulfonic acids such as methanesulfonic acid or benzenesulfonic acid.
These salts may be prepared from compounds of formula I by known salt-forming

procedures.



di met hyl f ormam de (DMF). Suitable reaction tenperatures are fromO0 to 40C
e.g. 15 to ' 25C The product may be detached fromthe substrate in a known
manner, fwo®@ouamel e, where the N atomis linked to a CH2 gictaadeeomut group
in Z by treatment with trifluoroacetic acid. Conmpounds of formula IIl are
elther avai |l abl e comercially or may beSprepared by known nethods.
Compounds_of fornul a 1 BA may be obtained by reaction of an acid of fornula
11 with @ompoungs of fotaplp d2Bhigh cantain agidie, ¢-8 ¢askeoxylearenps agt also capable of

tri phenyl@hﬁ&g@hm@w%a@est Rl pacbita AR palERcARy Mediifly 'bngE phal Asr{ﬁ%sewr as

described In npounds repare y
reacting oa\t;hipdbﬁarto$mrabl6myplasadISAnciud&metal\saHs,@amwla @lk@bmtﬂhndalkﬁ ine
forml a Fhed b A sl s Mdibih 8RRk Anapndunf 8 AIALE <A, R ElDRGHOT €
defined, wth the proviso g Conta&InS a r 6ac unctl onal ‘group
such as aarhmdnioxgr g»h@macemticelly egaciptable grgup Avnneh eor| hetprooy@ctlmdesf sualn asf or
.exanpl e t S 0 i s h ogen
o an am RISk, BEOBAIRE' SRS Pl i B p R e Bl gL 8P 2
X is hal dgernularid)y knoemesaRfoingngpprcedwres. i ve group, replacing R in the
product by hydrogen, and, where R in ' the product contains a protected
functional group, replacing the protecting group by hydrogen. When R is
hydr ogen, WﬂmeméRﬂ i ntlhethmehychomnﬂmmd)mi atbar rouvhick' Rind a&ad&ldtm d6rmaulg digoound
of formula Vi & fg‘ % t he, procedur,es d SC[L i ﬁe .US4559349.
Then R vEmgHE EFhEh G cobeaie B HESEE Rl et RIS, and
VI may beoredsf mbireds dsdréd, kgoayrramb@dshasfc@éon&mmbcmrbm Thenwhtice Bbrats a
tertiary o ganlc ase su h as trjet &amne or

1, 8- di azaMtRyefisidal oghcallyerctive & and DRUjSOmES e itell S| PIAtHICSNc-Bn EAEmIS, Yani ¢
V\D (12/ OeaQstBGB'ﬁlERCMM&sAnuSofsol vent, for exanple a polar solvent such as
di met hyl f or mam de, the reaction terrperature suitably being fromO0 to 40C,
preferably anbi ent tenperature. Replacenent of a protective group R by

hydr ogen Sﬁ%aiﬁb%slﬁtn‘aﬁ@tpeéfe@ai ESInPRdn of tRCRIEEHtRS ark Qnosemgmib@d h\e&ﬂfaﬁeﬁn i's
tert-but oxycarbopy by tre trrené with a carboxylic acid such

trifl uor ohE&xpmp Wft‘ﬂéﬁql)é A E{ﬁm%l%‘?’so? et ilag 18r Hu20: ﬂ1R23n% %3¢ 28,
af fect ed upiz0g3KMYBOPAR AN 85d 4507 exanpl e, when R contains a hydroxy
group protected as an et her group, such as tertbutoxy, by treatnment with
HBr in a carboxylic acid such as acetic acid; when R is a protective
group, thike fnva&ioRBNo fHobided @Bkéé%qoﬁhe%mmmn%ﬁﬁmnﬂ&aﬁQmahl ae V
and VI are known or may be prepared by known procedures. Where reference is
nmade her S9PRIBEHr ot ect ed functional groups or to protecting groups, the
protecting 9(AOUPRLHRY cBRpshaSEfotuaccordance with the nature of the
functional group, for exanple as described in Protective Goups in Organic
Synthesis, T.W Gre e and P.GM Wits, Jhn Wley & Sons Inc, Second
Edition, 1991, Whl C !refe e aI SO descr|| bes procedures sui tabl e for
re

repl acement of £ ting ? drQ . Conpounds of flgr mula 1|1
may al so be prepa actAng a €8npoyind pf forrmula V with a conmpound of
formula R OCH-UH2)r~~~- RVIl HH werdlR , R and n are as

her ei nbef ore defined and a reduci ng agent such as sodi um cyanobor ohydri de
or sodi unwtthaa;oelpowrl)ofblmyldlal de, for exanple using known reductive

am nati on procedures, convenjently in an inert organic solvent, for exanple
an ether such as tetrahydrof ran (THF) the reaction tenperature suitably
being fromO to 40C, ar]gl is a protective group, replacing it by
hydr ogen. Corrpounds of errru a VI@HaT‘e%O\mAbzr may BE prepared by known

pr ocedures. 8 ds of forrrul a ll ere R %lqr (ilmet hyl may.  al so be
pr epar ed %S,apeaa@ ¢-fQrming. WWE therep vhlgﬂrPaA\y and n are as hereinbefore
(R - 4-f or f8fined, 02~ di et hyl - oxazol i di ne- 3-car boxyl ic acid tertbutyl ester, of
formul a

(B) reacting a compound of formula III, or an amide forming derivative thereof, with a

compound of formula



WO 02/0-4.t20 9 JOCH3 OHEN CH MIla | 3 COOC(CH3)s PCT/EPOL/ 079.11 and a
reduci ng agent such as sodi umtriacet oxyborohydride, for exanple under
condi ti ongyodpmeidbed above for reaction of conpounds of feontmeoissand VI,
and reacting the product with a suitable reagent to cleave the oxazoli dine
ring and repl ace the nitrogen-bound est&r group by hydrogen, for exanple
hydr ogen chl oride in ethanol or dioxane as described hereinafter in the
Exanpl es, in which case §he conpound of for 1a Il is obtained as a
hydrochl ori de salt. The [jeact j-en, product of e conpounds of formnulae V and
Mila may, e.g. wherg,it sd et engntipnetric purity, be
treated with an opt |rcal I NCi ng{l}g ;dl 1ﬁ0 benzoy'\PL-tartari C
.acid before cl eavage of the oxazoOlidine ringqy Thd conpound of fornula VIla
may be prepared as described by A D Carrpbell et al, Synthesis 1707-1709
(1998) Orwlﬁrcb‘gxﬁnoReﬁné‘ln arkShs ﬁ&ﬁﬂb%r@é@ﬁlﬁa%ﬂ%&f’cn@e?%@ohd%ﬁ@@'ﬂﬂﬂﬁm@

Sformula Il wheré C~- C$- al koxymet hyl or acyl oxynmet hyl can be prepared
by appr o;ﬁhplatcelhébw@qd tfol tha dndientes} nistogemetonn agd debehvgthe risplting predust frompher e

R is hycth@%ﬁﬂ%ﬁﬁtf&%rwyﬁﬁ?drg fenf; Ul @ 1V may be prepared by reacting a
compound of fornula V wth a corrpound of formula R~ I1-(CH2)n ~-N--z VIIl H
H wher e Hii) repoveriag theapreduet im&eepnydiiform. defined, for exanpl e using known
procedures such as reaction in an inert organic solvent such as DMF in the
presence of a tertiary am ne, conveniently at a tenperature of 40 to 60C
Conpounddngfrogess watiznt\(A)J theespnipeupd 6154@@@“1991 maachd Bnfred on salb fppoudoesss

for il 8 Frack: (SR LEphbced Aol HQWERS s, - B0 B ScRBnfR EhIBEIOLE

I'fe, for exa

defined, w € usli ng ndvvn pro ed es s as‘reaction
in an i neﬁotmwlaghmith asrohc/idrhalidqthwlzalyrmoxd uhbrldf: dfHihe swid efcformnlat Il lIlsmg n

t he presegnce of riar I n

027 F 420 ety s54sod pRGSREH, Soapitei SRR opiRRY B3R i Bhs S it

| X may befopnelpaneaaﬂcd)yvltleacfre@manbbxy;\hmacrﬁomfnﬂarufula‘ diii,nfdraeﬂmp)l’c If@ng&rlib)wn
inbefore ((iiefl

~-NH [ lid
onase suplprbEsoRRgH R Siof B Pl o6 ot Rl Sad G bRt ool G 1

ani no. Sumhh sahl d pﬂfl&sphauhm rmtt;asz (IHCII.metgaMd!—)ﬂ) kA, 3rksatnmetlwa1rbnmm ar I y
Formul & XearithAE P SRS sk, ARG e fionS cortRagl Hun aper
formul a Iofgzlimf: rselehtQrfor reRymple a:malodmyﬂmdaﬂbbhcsmhlds dxdﬁlmormnbbnt; cle wattan in
a conventional manner. The %0%8%%%': 1; g or ,salt form can be obtained
in the fdJrmpgatureis convenuently from O to preferably ambient temperature.

In another method of effecting process variant (A), a compound of formula II, preferably in
salt form, is reacted with an amide-forming derivative of the acid of formula IIl which is a

thioester of formula

N I
S

where Ar” is as hereinbefore defined. The reaction may be carried using known procedures
or analogously as described hereinafter in the Examples. It may be effected in the presence
of a tertiary base such as N-methylmorpholine. It is conveniently effected in an organic
solvent, preferably an alcohol such as ethanol. The reaction temperature may be, for

example, from 30 to 60°C, conveniently from 40 to 50°C.



hydrates or sol vates containing a solvent used for

crystallization. Conpounds of fornula |I can be recovered fromreaction

m xt ures @@chyidof i ed in a conventional manner. |soners, WANEM$/07941

enanti omers, may be obtained in a conventional manner, e.g. by fractional
crystallization or asymetric synthesis?from correspondl ngl y asymetrically
substituted, e.g. opt| cally active, starting materials. npounds of

formul a IPrpessy vamansr (B Haayhe effeqtedhupips daows msthedsafor epcamn{e b reacting the
referred dpordled- BoMRE do Y@dﬁn@%ﬁgﬁl@tf&e Qfidhfi@es IE%%&H b%iﬁzde %ﬁpmg%ﬂhmags for
pharmaceuticals. Accor the invention also Vi oun

formul a |exampkrleeth9rpr§ﬁqmcn@f)cl%mrnem apingcandpt abp Cs,%un)hngmgqm@nchjg% @9Sfa
-phar mice%érﬁi%h ¢d Tﬁ%vég?ﬁé Sefttioh N ;,nlyee?ff S 3 lar? gclg %Qan'iceﬁglp&ﬁr such as

ant agoni st's, ereyln |t|ngt eln tratlon an vation o

i nfl amthbmyth(z&ﬂnmnuéa@l\@l &majbleeagctmpwmpsrananﬁ afenfipini Q kn g0HT,| eg.giscto
-response. e (o) M\

Geronst r Aoed T PrcukE iy Heeichbe Brop (RITH B In B RbR YoF 2Rl
ef f ect ofwlagerhs Nfatemeisi inkedt iooa GH; t loé zbibmhyhgrcnip hu@n lyotraatiment evithunan
CCR-3 is tg%grrorzpc ne aCIdRecorrbl nant cells expressing human CCR-3 are captured
by wheat germagglutinin (WGA) pol yvinyltoluidene (PVT) SPA beads (avail able
from Anershanm), through a specific interaction between the WA and

bohydr at d f t t h f t h
P3051)” husttimetins of Fotpila l A5hR: Sila0E ettty ioTup be PP &y nsvace: 5
r ecept or Sndthodvyi Cgmpdimds bP E:Ir]mlﬂjlﬂiﬂnmapbanbmmed byl reseioplo6xh bEitl Yf fermuld/MI

02/0 4-120 PCT/ERPQ1/ Q7 1 beads. Epmitt.ed article fron1the
20 St docattrmatipray! Gyiide B thepirroe of uPHeryBhBTcaTha - Hoads
and pr odugage hiichat N-ined@lrhorphdlineyaprasatebaibed in theRXatiipleen i s not in close
proximty to the scintillant and hence does not produce light. The
scintillation count is ' therefore a measure of the extent to which the
test conpound inhibits binding of the eotaxin to the CCR-3. Preparation of
Assay Buffer: S. 96 7.0 g odi um chl ori de di ssolved in
di sti | | ed-qiBpnd aa&?%mvraaﬁ Ry reaching Wpfunﬁagé@awia Mycl 2 (S ni)
are added. The pH is adjusted to(3 6 with NaOH and the solution nade to a
final volunme of 1 L using distillgd wa S g bovine serumal bumn and 0.1
g sodium azide are then dissol ved|en lution and the resulting buffer
stored at 4C. A CbnpleCETNlp%étEd@ cockMai| tablet (available
from Boehringer) is added per SO nL of buffer on the day of use.
Preparati on of Honbgeni sation Buffer: Tris-base (2.42g) is dissolved in
di sti || edvitlna epmpewnd effoohiulahe sol ution is adjusted to 7.6 with
hydrochloric acid and the solution is djluted with distilled water to a
final volune of 1L. The resulting bufffer is stored at 4C. A Conpl eteTM
protease inhibitor cocktail tablet is added per SO nL of the buffer on the
day of use. Preparation of XrefGHahes™ NuBnt rat \asophi|l |eukenia
(RBL-2H3 ) cells stably expressing e renoved fromtissue culture
flasks using enzyne-free cell dissociation buffer and resuspended in
phosphat fer gd Ty 1 :
t he pell g?’p#géé Eé penazﬁdﬂ ?ﬁe ?Sc%?%lgﬁééé)%o(%geéﬁs&s]g{ %hfg#ngfé Q%Qt@eﬁ% %ﬂtﬁ,ﬁ%}
honpgeni swadtiyp fimetibazl grenp guchnascf hydrbky gemve, thecighetive gronp inge bﬁ én pg@ected

and- pest 1130 £ cSaBbE SWIRAFUAED PR a%‘%%%é%“"ﬁ?m%%‘) A edfoBRo M {2

super nat aminé-pratéive geonn, i fbugeunyld @, I ugexy8Eb ml}'iLgresp, ar©) Xawchaldgen pald) et

orotoin el RTIRRAZ O, Modhs FOM B B0u I e e TR K08 o1

"Br adf or d thénaod@itocimgains (al piagcte2 flmtﬁ)m@lngtoap; qepdacingatle pretpctingogrenp alwd

d T, f
Stored alyafle, ORGSR LALTRAL §L0BboYA) el 3PRd P
Opti pl at ea aampesddbdf Sompla Vd)fmaobutcffcnﬁsl bf the pexedurendesaribed in BS§4359380f f er

Cotar bi nihdy 1 PR EAE BT IR0 bEARPcpflidRe Sublley iR MERTNC, |

ot her sel affctted usieg ksowit onalleadsy foir m&ampln-m piecprésenccmfmdnn@ry &@anit bagefsuglpanM

PR SO0, B DYl Pl AL BSORARAEAS 5 ik G ke

eotaxin (ex Amersham) in Assay Buffer containing 5 %DIVBO at a
concentration of 250 pM (to give a final concentration of SO pM per well),
SO pI, of WGA- PVT SPA beads in Assay Buffer (to give a final concentration
of |.Omg beads per well) and 100 ph of the nenbrane preparation at a
concentratl on of V\D 02/0 t 120 PCT/ EPOL/ 079 41 12 100 ug pr ot e| n |n Assay

~ r e o - Y Y A~ . o,




The conpounds of the Exanpl es herei nbel ow have |1 Cso val ues below 1 pMin

t he above assay. For instance, the conpounds of Exanples 1, 2, 4, 7, 9, 13,
20, 23, 2%0&%04470, 38, 40, 43 and 44 have | Cso(nM val uesp@f/epdd7968, 13,
15, 5, 26, 8, 10, 11, 2, 13, 14, 6, 22 and 25 respectively. Mst of the
conpounds of the Exanples exhibit selectdvity for inhibition of CCR3
binding relative to inhibition of binding of the alpha-1 adrenergic

r ecept or . Yleerntnfsirisxawple ppolpeselvent such agdimeshdformpmiden vlenteagsionotiemperatitag of

t he al phagl ' (g ' j say:
Cor ebr al - SarP i S o ¢ RFEPCH sﬁ(ﬁ;a;,‘?%g?‘ o R bRyl R ficcstio B BRLATARY
and honogeriupel’ bn hydrogest mae desfiested using dnows privedurss;ofoe ekewpleaivhenadR”lis v
Myd 2 di hydr ~) W L1 ef.lson. ho Yol .The.
menbr anesy‘g{r g&t?e t?‘?%wﬁ?g%%‘&%&g afaggl(b%gﬂéﬁt %&h 91%5 i%rsglgﬁ?@&g‘{wg tcl%l-ra ledél and
t he cent r Replgetmanh of @ppataeting Bhapsimp Bl natagrhes affoctedpasinge Bnawnl premtinies,uiged at
18, 000 x .15, M . .pel et i s osmotically shocked in 10 vel ungs of
wat er andgf(Je"g‘%le’ovth?Plcék 1 fc-(l)(;??agg ?rihﬁfimﬁegrg‘ﬂr%ﬁerﬂ%f%% B SCERET %?&Bea“%?{ta rr%,n(_)oo X
g for 20 butoxy, bpsreapemdovith &IB¢riabs ckikboseliehtid buth @s apttic7acid;( WwheanRl MyH04

anhydr ous .69 M KCl,.. 0. 7mM K2HPO4  anhydrous, 0. 11M NaCl . /11 D; gl\ucose
and’ 25 mPRelieds Panthis ReAieahTe tooie Kh BT Bty Gokgyndipt Bypistrhe
menbr anes aad §1 hivdmotwnawadayalie PAOpat&Chy hashe grdchdwees.t i mes with

Krebs- Hensel eit buffer by centrifugation at 18,000 x g for 15 mn., left
overni ght at 4C and washed again three tines. The final pellet is
resuspend®hent tdferenc@liafmdé dbleiinohprotgrdifafdtionsl grdbpd 34 Dproedrting pasips,the he
same buffer. A sanple is taken to deternmine . the protein concentyation

(Usi ng t hErHSFRB B ORPASEAY, b hOren A AGEPTE T AT fh the iaptre of fhefumstipfaLgrauplor

re g!ai n?e{j edmhsleQt g_éscﬁbd:l i pﬁo@&g@é Gr&ﬁﬁ.intb%ﬁiewhﬂkﬁg TRThE d@afﬁs%:ﬂ{ B.G.M.

subj ected_to a_radigligan i ndi ng as ... The, assay .i.s conducte n .
triplicat &S Hg‘mg@%en & gpaft Juc, Crond ﬁ%"mynf - 129@31 Mhickr refascaces Al ée(serdm

Ka: S8.9 prok8direpditabdfbdeplab@fbnt 85the pooRaHRG M ByayarsRs. (57. 1pg/ ) to
yield a flbnal vol unme of 258u1 (assay buffer coﬁl?gi ning SO mM Tri s-base and
0.9% (W v) NaCl, pH 7.4). The plates are incubated at 37C for 60 mn.,
after whi clanipdhds ¥E@HHAN T mhi alsb R pR¥Aked b\ Ralalelr dorhpinBOF (604 ¥k 1 13
VWhatman G-/ C 96 wel | filter plates is carri'ed out. Each plate is then
washed t hréempprrdolforulaont of ice col d assay buffer using a Brandel Cell
harvester (Githersburg, MD). Followng drying of the plates for 3 h. at
SOC, 40 pL, of Mcroscint 20 is addeﬂlto each well, the plates incubated at
roomtenperature for a further 20 mn. and tshe retained radioactivity
quantified in a Packire Fdpctely), NRTCscTNTIR 1 ati on counViér. Stock sol utions
of test conpounds are dissolved initgally in 100 % DMSO and diluted with
assay buffer to the required concentrations to yield 1 % (v/v) DMSO. The
concentr ajjher Rf | tE'Sind AMRe URheAdinMuib e NUcHRLE 2RYI Piddubing UBEM Such | 5SMidn®
determ ned from concentration-inhibition curves in a conventional manner.
Conpounds S¥sopreohydrde or sgdium triacetoxybpgohyslgide xfpr exgmplegusing) knggn wductiyg and
44 have | i :

121, 1510, "SHENch SO LGRS Sonickitaly il an e AfanCRh A fof Srardplt pa Sl Bie | o
of bi ndi néetishydiofuran (HgEhtke wshctionetemperaiitre spitablyebaimgfrom § to 4076, andavhesat of
condi ti ong? i - : ty t t.qn i

condi 1 ons. "t D Yot TeplaciRgl by fRiael, (e Sisnilla B & Wby
or pr ophymagtbe @repaceddrydineyinprogegiirsss of the invention are useful in the
treatnment of inflamuatory or obstructive airways di seases, resulting, fox
exanple, in reduction of tissue dama bronchi al hyperreactivity,

e,
r enodel | i Rgmpeundsehfosmpladd veess Bh is g)rﬂrwe)rmqihsdrwamlswbs tpreporddviey rdactings

O seases bomBhldof BfnRaOF S (MSBLHOD 3 AR SARLRAIELIEAR IR

what ever type or genesis In h“intrinsic (non-allergic

_extrinsi cbpad ¢ssergoffprmelahna, nild asthnma, noderate asthma, severe asthmm,
bronchitic asthma, excercise-induced asthma, occupational asthnma and ast hna
i nduced follow ng bacterial or viral infection. Treatnent of asthma is al so
to be understood as enbracing treatnent of subjects, e.g. of less than 4 or
S years of age, exhibiting wheezing synptons and di agnosed or di agnosabl e
as "wheezy infants", an established patient category of major nedical
concern and now often identified as incipient or early-phase asthmatics.
(For convenience this particular asthmatic condition is referred to as
"wheezy-infant syndrone".) Prophylactic efficacy in the treatnent of asthma
wi |l be evidenced by reduced frequency or severity of synptomatic attack,
e.g. of acute asthmatic or bronchoconstrictor attack, inprovenent in |ung
function or inproved airways hyperreactivity. It may further be evidenced

.




Agents of the invention are also useful in the treatnent of inflammatory or
allergic conditions of the skin, for exanple psoriasis, contact dermatitis,
atopi ¢ deswnba/dsssn, al opecia areata, erythema nultiforma, decreeditors
herpetiform s, scleroderma, vitiligo, hypersensitivity angiitis, urticaria,
bul | ous penphi goi d, | upus erythematosus,” penphi sus, epidernol ysis buliosa
acquisita, and other infl ammtoré or allergic conditions of the skin. WO
02/ 0e20 PCT/ EP01/079-41 15 Ageptd\of the gRyention nay al so be used for the
treatnent of other diseases or; condNjefis, Tn particular diseases or
condi tions having an i nfhapatory ent, for exa , treatnent of

di seases and conditions dgf H he such asgponj unct i mlﬁs
.keratoconjunctivitis sicca, andjvernal conjufictivitis, diseases affecting
the nose including allergic rhi KQOE(CHgg. atrophic, chronic, or seasonal
rhinitis, inflamatory conditions of the gastrointestinal tract, for

exanpl e i ahd anedidxgyadeny@ichdis Sedism GlacktoRboudlodeidt, foe erathple vadanebnditing’ S

di sease, di seas of ,the bone and joints . ncludjn umatoi d arthritis,
bsorati ¢ daRrhrg Thee SAmegTDBal GoREBIA ot P ety ST PEd Sk e rodicd

ot her di sqages séitible Ragent i cRavecthe Dixazoliditlet iy £nds fpRico SlieSnitrdp@edRE dstey Pe
), nyasthenia graﬁls, hyper Ig g})f/f{]dro and acute alind chronic a Io&’r ft
rej ect i on BrPgbY MEHTagaR.ntr < ampls Afragsnorhlande, ay Fthangh o dipxans g desqe ﬁ@ or
bone narr Géteinhier B HIRCE ABNES $n WhidNcRERE cShpdlid bNFRMulON ik Rdbtdiddad AN

i nfl ammat gr condi tiqns, for exanple i Lnflarrmat ory airways di seases, may
be denonst¥ shioride aﬂt-gTh%réﬁctw,dWé.%_.t %C%H%‘é’dérdrfa’im 8 en%?fﬂagm%ys
i nf 1 ammat i@ whereat Redesictd t@rmgao% h’na‘h‘ﬁaﬂie&lcgﬁlﬁity FIRY cr@X@IRiR aasoﬂfcag/ hhgd by
Szarka et al, J. Immunal. Methods (1997). 202:49-57; Renzi et al, Am Rev.
Respi r. Dpgd such g9 3in0.Orberzardd -wgaric peidy batpreetlearpge of thecpxagoliding aisg. The 1905
) 96: 292469 3dunPHOfoHAMBAARS m bel%épl,%%%s d‘é@&ribldfbg*ﬁ@@ éamgt&ﬂi et Sgnﬁle%'

20: 1-8. The agents of the inventi are al so use as co-therapeutic

agents f od70Zd7P%(1998bonGtAgsno o alhTetahedronrily 86Ub813hdE85kuch as
anti-infl@{gyﬁaﬂn r dil YROT; t+hi ] d e
particul arly i(rgllhfx%é)l? tfragg?%eﬁt @I})n?xreo stl? 3% I ’{/éem%%&nﬁla%f @?%@%@? be

di seases oparessbyt anpseprintn cthorificstine ogiantatiar of compouasiaahiosmak IhwtherstR ais or s
of therap@,ygliog?@,%wity of such drugs or as a nmeans of reducing required
dosagi ng of potential side effects of such drugs. An agent of the invention
may be m xed with the other drug substance in a fixed pharmaceuti cal
conpositi i 1Nl i y
W th or artabols OPlcARLAN Y B GaR AP RHALEY s bR oPIdTHLLPISRNEY

i ncl ude stcempoers ofifarmaat i cul ar gl ucocorti costeroi ds such as budesoni de,
becl amet hasone, fluticasone, ciclesonjde or nonetasone, LTB4 antagonists
such as those described in US5451700R LTD4 ant agoni sts such as nont el ukast
and zafirlukast, dopam ne receptor aboni sts such as cabergoli ne,

bronocri ptine, ropinirol el—a'r(GFHz)n—"‘)ii'—N—z vill

4- hydroxy-7-[2-[[2-[[ 3- (2phenyl et hox¥) pgopy! ] sul fonyl ] et hyl ] -am no] et hyl ) -2

(3H) - benzot hi azol one and pharnaceuti'tally acceptable salts thereof (the
and RDE4 i nhi bitor

hydr ochl ori,de [ Vi ozan ,- trazenecy) S,such as

AT Do ( PRt At RS HershbloRs SEer ok SREelE Tt RROUH AT RAE such s
(BAY/19- 8004eacthay dn )a}n foctt- Gipanhio gso[VSﬁh stichngs PIMB dh)the grekeiiol 80 G%rtiaryé\@mine,

12/ U~~20 PCTI EPUI/079-41 16 (Parke- is). Suc nchodi.l.at or rugs

ol ude. aeTERBPITHEF GRERsFati o ARLRA Lt Coimgaies of RRR Viins Ve Bebfed pi urm
brom de, ®xirtdctiph ofa bspouie afferniilot r opi um br onude, and bet a-2 adrenocept or
agoni sts such as sal but anol , terbutali?e, sal neterol and, especially,
fornoterol and pharmaceutically accepRabl e salts thereof, and conpounds (in
free or salt or solvate form of formIJIa | of PCT International Publication
No. WD00/ 75114, which do¢@rer(CH}, theQrpdN-atzed herein Iy reference,
_preferably conpounds of the Exarrpq es/t hefeof , especially a conmpound of
formula O”, ~3 CH3 HO OH N H and pharmateutically acceptable salts

t her eof . -t hegrapeutj ¢ anti hi st.am.ne dr.ug, substances,.include cetifizine
hydr oohi of S Rc Byt Aoffct bEf MRS, SRR R o SNRE g IR RpR e kndv

| or at i di ne@rocidsicosath ds nenctioh [in enhipelrtasrgmec aoleritesunh exsadl imigtuny of AHT and de.

Combi nat i gns _of .,agen of the ipvention.,and.sterqids,, beta-2 agonists, PDE4
o bi £ or SCSpRIRIRE L, FresbllE oF s TS ThrBhig, Ahd ifigeaie e RERRNE

of COPD or, particularly, asthma. Conbinations of agents of the invention
and anticholinergic or antinuscarinic agents, PDE4 inhibitors, dopam ne
receptor agonists or LTB4 antagonists may be used, for exanple, in the
treatment of asthma or, particularly, COPD. O her useful conbinations of
agents of the invention with anti-inflanmmatory drugs are those with other

e -, Y e NSNS PN PP — P ——



CXCRS, particularly CCR 5 antagonists such as Schering-Pl ough antagoni sts
SC- 351125, SCH 5S700 and SCH D, Takeda antagoni sts such as

N[ 4-[[ [ wolexbslmodr o- 2- (4met hyl phenyl ) - SH benzocycl ohept ere@rigpdipasdronyl ] am
i no] phenyl ] -met hyl ] t etrahydro- N, Ndi net {\él - 2H pyran- 4-am ni um chl ori de
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of 0.01 t@%§§% na/ kg The invention is illustrated by the foll ow ng
Exanpl es 2V /7

In this assay the effect of agents of the invention on the binding of human eotaxin to human

CCR-3 is determined. Recombinant cells expressing human CCR-3 are captured by
wheatgerm agglutinin (WGA) polyvinyltoluidene (PVT) SPA beads (available from
Amersham), through a specific interaction between the WGA and carbohydrate residues of
glycoproteins on the surface of the cells. [*I}-human eotaxin (available from Amersham)

binds specifically to CCR-3 receptors bringing the ["*I}-human eotaxin in close proximity to
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Preparation of Assay Buffer: 5.96 g HEPES and 7.0 g sodium chloride are dissolved in

distilled water and 1M aqueous CaCl, (1 mL) and 1M aqueous MgCl, (5 mL) are added.
The pH is adjusted to 7.6 with NaOH and the solution made to a final volume of 1 L using
distilled water. 5 g bovine serum albumin and 0.1 g sodium azide are then dissolved in the
solution and the resulting buffer stored at 4°C. A Complete™ protease inhibitor cocktail
tablet (available from Bochringer) is added per SO mL of the buffer on the day of use.

Preparation of Homogenisation Buffer: Tris-base (2.42g) is dissolved in distilled water, the
pH of the solution is adjusted to 7.6 with hydrochloric acid and the solution is diluted with
distilled water to a final volume of 1L. The resulting buffer is stored at 4°C. A Complete™
protease inhibitor cocktail tablet is added per 50 mL of the buffer on the day of use.

Preparation of membranes: Confluent rat basophil leukemia (RBL-2H3) cells stably
expressing CCR3 are removed from tissue culture flasks using enzyme-free cell dissociation
buffer and resuspended in phosphate-buffered saline. The cells are centrifuged (800 g, 5
minutes), the pellet resuspended in ice-cold homogenisation buffer using 1 mL
homogenisation buffer per gram of cells and incubated on ice for 30 minutes.The cells are
homogenised on ice with 10 strokes in a glass mortar and pestle.The homogenate is
centrifuged (800 g, 5 minutes, 4°C), the supernatant further centrifuged (48,000 g, 30
minutes, 4°C) and the pellet redissolved in Homogenisation Buffer containing 10% (v/v)
glycerol.The protein content of the membrane preparation is estimated by the method of
Bradford (Anal.Biochem. (1976) 72:248) and aliquots are snap frozen and stored at ~80°C.

The assay is performed in a final volume of 250 pL per well of an Optiplate (ex Canberra
Packard). To selected wells of the Optiplate are added 50 pl. of solutions of a test
compound in Assay Buffer containing 5 % DMSO (concentrations from 0.01nM to 10 pM).
To determine total binding, 50 pL of the Assay Buffer containing 5 % DMSO is added to
other selected wells. To determine non-specific binding, 50 pl, of 100nM human eotaxin
(ex R&D Systems) in Assay Buffer containing § % DMSO is added to further selected wells.
To all wells are added 50 pL ["“I]-Human eotaxin (ex Amersham) in Assay Buffer
containing 5 % DMSO at a concentration of 250 pM (to give a final concentration of 50
pM per well), 50 pL. of WGA-PVT SPA beads in Assay Buffer (to give a final concentration

of 1.0mg beads per well) and 100 pL of the membrane preparation at a concentration of
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plate is then incubated for 4 hours at room temperature. The plate is sealed using TopSeal-S
(ex Canberra Packard) according to the manufacturer’s instructions. The resulting
scintillations are counted using a Canberra Packard TopCount, each well being counted for
1 minute. The concentration of test compound at which 50% inhibition occurs (ICsp) is
determined from concentration-inhibition curves in a conventional manner.

The compounds of the Examples hereinbelow bave ICsy values below 1uM in the above
assay. For instance, the compounds of Examples 1, 2, 4, 7, 9, 13, 20, 23, 25, 28, 30, 38,
40, 43 and 44 have ICs(nM) values of 125, 68, 13, 15, 5, 26, 8, 10, 11, 2, 13, 14, 6, 22
and 25 respectively.

Most of the compounds of the Examples exhibit selectivity for inhibition of CCR-3 binding
relative to inhibition of binding of the alpha-1 adrenergic receptor.The inhibitory properties
of agents of the invention on binding of the alpha-1 adrenergic receptor can be determined

in the following assay:

Cerebral cortices from male Sprague-Dawley rats (175-200 g) are dissected and homogenised
in 10 volumes of ice cold 0.32 M sucrose (containing 1mM MgCl, dihydrate and 1mM

K HPO,) with a glass/teflon homogeniser. The membranes are centrifuged at 1000 x g for

15 min., the pellet discarded and the centrifugation repeated. The supernatants are pooled
and centrifuged at 18,000 x g for 15 min. The pellet is osmotically shocked in 10 volumes of
water and kept on ice for 30 min. The suspension is centrifuged at 39,000 x g for 20 min.,
resuspended in Krebs-Henseleit buffer pH 7.4 (1.17mM MgS0, anhydrous, 4.69 mM KCl,
0.7mM K,;HPO, anhydrous, 0.11M NaCl, 11 mM D-glucose and 25 mM NaHCO;3)
containing 20mM Tris, and kept for 2 days at -20°C. The membranes are then thawed at
20-23°C, washed three times with Krebs-Henseleit buffer by centrifugation at 18,000 x g for
15 min., left overnight at 4°C and washed again three times. The final pellet is resuspended
with a glass/teflon homogeniser in 125mI/100 membranes in the same buffer. A sample is
taken to determine the protein concentration (using the Bradford Assay with gamma
globulin as the standard) and the remainder aliquoted and stored at -80°C.

The resulting membranes are subjected to a radioligand binding assay. The assay is
conducted in triplicate using 96 well plates containing ['*’I]-HEAT (Amersham) (40pM, Kg:
58.9 + 18.7 pM), unlabelled test compound and membrane (57.1pg/mL) to yield a final
volume of 250pl (assay buffer containing 50 mM Tris-base and 0.9% (w/v) NaCl, pH 7.4).

The plates are incubated at 37°C for 60 min., after which rapid vacuum filtration over
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with 10ml of ice cold assay buffer using a Brandel Cell harvester (Gaithersburg, MD).
Following drying of the plates for 3 h. at 50°C, 40 pL of Microscint 20 is added to each
well, the plates incubated at room temperature for a further 20 min. and the retained
radioactivity quantified in a Packard Topcount NXT scintillation counter.

Stock solutions of test compounds are dissolved initially in 100 % DMSO and diluted with
assay buffer to the required concentrations to yield 1 % (v/v) DMSO.

The concentration of test compound at which 50% inhibition occurs (ICs) is determined
from concentration-inhibition curves in a conventional manner. Compounds of Examples 1,
2,4,7,9,13, 20, 23, 25, 28, 30, 38, 40, 43 and 44 have ICs,(nM) values of 210, 221, 94,
48,58, 53, 89, 131, 387, 72,121, 1519, 215, 356 and 331 in this assay.

Having regard to their inhibition of binding of CCR-3, agents of the invention are useful in
the treatment of conditions mediated by CCR-3, particularly inflammatory or allergic
conditions. Treatment in accordance with the invention may be symptomatic or

prophylactic.

Accordingly, agents of the invention are useful in the treatment of inflammatory or
obstructive airways diseases, resulting, for example, in reduction of tissue damage, bronchial
hyperreactivity, remodelling or disease progression. Inflammatory or obstructive airways
diseases to which the present invention is applicable include asthma of whatever type or
genesis including both intrinsic (non-allergic) asthma and extrinsic (allergic) asthma, mild
asthma, moderate asthma, severe asthma, bronchitic asthma, excercise-induced asthma,
occupational asthma and asthma induced following bacterial or viral infection. Treatment of
asthma is also to be understood as embracing treatment of subjects, e.g. of less than 4 or §
years of age, exhibiting wheezing symptoms and diagnosed or diagnosable as “wheezy
infants”, an established patient category of major medical concern and now often identified
as incipient or early-phase asthmatics. (For convenience this particular asthmatic condition

is referred to as “wheezy-infant syndrome™.)

Prophylactic efficacy in the treatment of asthma will be evidenced by reduced frequency or
severity of symptomatic attack, e.g. of acute asthmatic or bronchoconstrictor attack,
improvement in lung function or improved airways hyperreactivity. It may further be
evidenced by reduced requirement for other, symptomatic therapy, i.e. therapy for or
intended to restrict or abort symptomatic attack when it occurs, for example anti-

inflammatory (e.g. corticosteroid) or bronchodilatory. Prophylactic benefit in asthma may
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chalicosis, ptilosis, siderosis, silicosis, tabacosis and byssinosis.

Having regard to their anti-inflammatory activity, in particular in relation to inhibition of
eosinophil activation, agents of the invention are also useful in the treatment of eosinophil
related disorders, e.g. eosinophilia, in particular eosinophil related disorders of the airways
(e.g. involving morbid eosinophilic infiltration of pulmonary tissues) including
hypereosinophilia as it effects the airways and/or lungs as well as, for example, eosinophil-
related disorders of the airways consequential or concomitant to Loffler’s syndrome,
eosinophilic pneumonia, parasitic (in particular metazoan) infestation (including tropical
eosinophilia), bronchopulmonary aspergillosis, polyarteritis nodosa (including Churg-
Strauss syndrome), eosinophilic granuloma and eosinophil-related disorders affecting the

airways occasioned by drug-reaction.

Agents of the invention are also useful in the treatment of inflammatory or allergic
conditions of the skin, for example psoriasis, contact dermatitis, atopic dermatitis, alopecia
areata, erythema multiforma, dermatitis herpetiformis, scleroderma, vitiligo, hypersensitivity
angiitis, urticaria, bullous pemphigoid, lupus erythematosus, pemphisus, epidermolysis

bullosa acquisita, and other inflammatory or allergic conditions of the skin.
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sol vent iﬂytleaﬁammieemémr mpaetasencs Jel Baantagosistseych ps tosgdeseriedimane and
washed Witjshq§aioy, pired ﬁ@gboumsbguemmea{eﬁ]kaﬁla%Izgﬁ}mkme desﬁﬂhQEé&E‘ﬁBFa”e i s
dried over magne5| um sul phate and evaporated. The crude _})ro uct 1s purified
by f|ashagwwt&auqus@mg@rr&phgpnmﬂapn%é@maﬂ@leneglérlu'drcam -B-RHBri#- to afford
{(R) - 1be %@%q lhgcar bam c acid

t ent - but ?Iﬁ XA}A&&L}&%NEM éﬁ%ﬁyl PPIlrm)enogrt at I%ﬁb&%k&@%ﬁ%j\% no- 3- phenyl
propyl ) - phpwrdcgitica 9¢cspt(ahlcfsalsmtrheccpﬁ md«rdmng iozan” - AstraZeneca),

and PDE4 inhibitors such as Ariflo® (GlaxoSmlth Kline), Roflumilast (Byk Gulden),V-
11294 A (Napp), BAY19-8004 (Bayer), SCH-351591 (Schering-Plough), and PD189659




A sol ution of

{(R)-1-benzyl -2-[4-(4-fl uoro-benzoyl)-piperidin-1-yl}-ethyl}-carbamc acid
tertbutyl weshansl. 129, 2.54mol) and trifluoroacetic aci ccrdmb)/ora

di chl oronet hane (6ml) is stirred at anbient tenperature for 3 hours. The
solvent is evaporated and the residue t¥kenup in hydrochloric acid (2M,
washed with ethyl acetate and basified with sodi um hydroxi de sol ution (4M
to pH8- 9. (Prke-ldavipdcrsh bronchodilaterycdrugs influde antichplincsgie oh antémuschgnic agents,

di chi or ong! fatéuAlibaftoBHRA bREMIBE Bttt RRahflc3Rd doBBpRh ¥fiag kAR Bealrd Lo
[ 1( (R) - 2- advemeseptop hgonjits pich py k3lbutamel, itetbntaling s3lmeter 6l ands espphiallyy Formeearblinone

- [MHI+ 34 r I

(N 1 (R g Ely 80y R sl thercof, and compounds i frce o saltgrgofrates 5y
no phenyl forag pf/foamirkid of #CI Intirurtional Mblx@&)oﬂﬂ@ﬂ@%ﬁlﬂhe@lehdacmyént@s aci d
-(0.042qg, 0.242mm t i et hyl am ne

(0. 0460, HESEOTIRDAS K <FsRES PRETRT som Byt B Bt e O BsrE A m
hexaf | uor apirappidicf 6Omil26g, O. 242mm1) The reaction mxture is stirred at
ambi ent tenperaturg for S nunutes and then a soultion of

[1- ((R) - 2am no- 3- penyl -propyl) - pi peridin-4-yl}-(4-fluoro-phenyl)-methanone
(0.07S, 0.220mmol) Iy n di chl or ormet hane aaife™ | s added. Stirring is continued
for a further FNfour then the reactidn mxture is diluted with

sat ur8% ed sodi um bi car bonat e

oiet hane is dried over nagnesium
e crude product is purified by flash
silica chroma e—’ hexane, 5:1 elution) to afford
(B)-N{(R-1-Be x X- benzoyl ) - pi peridin-1-yl]-ethyl}-3-(3-cyan
o- phenyl ) - acryl am de. [M—L]'H 496. 8. WO 02/ U120 26 Method C PCT/EP(11 /079
1 Preparation of

(E)-3-(S-Bronp-2- rrethoxy phenyl )-N-{2-[ 4- (4-chl oro-benzoyl ) - pi peridin-1

yl ]-ethyl ;nchphgthamutlddlﬂancatdﬂsm$hanmfo€o-2he(rip§nnyhntﬂumﬁmww:aﬁBm;@@t hyl

pol ystyre Al X m xture
of net hannﬁ%l"'gj gﬁ it Z?ne aﬁédc{\%éﬁaﬁhgﬁgﬁm?éﬁasﬁggglﬁé%%% #)Cﬁhgz ‘8hanol and
sodiumtr loau&hmegzlbaiomh#nie; djph«(nhy&ﬁgune];&d&smfmia)dirmddfdtchﬂalondct Gombshtden f or
16 hours a{ 20C,

i i DMF d
di chl or on®t 35AE thfelﬂve&l:nog&"gﬁt&'é? be? ?‘r\gg‘lﬂuﬁt\,\ﬁﬁﬁd’gﬁibgﬁﬁ |Irh§51‘ﬁ1 xt ur e ?g
Or, 1:1 witdgoriss mddde uted, fdaexﬁihpbﬂmrthstrentﬁﬁhtl af\KE{dPIby)r; pnitmﬂar(yt} afiima.

18. 85mmo1l nudazol and,.tri n hi ne

(4 900, 13 BaHPATEret s agﬂis.%wnﬁs? And ey otiadrid B BHORRS Al ey, PR
then filt athdstors] ldepﬁlﬁﬁieﬂedcﬁtdﬂ/agdsmdswL'ﬁB‘T hiktagordstel mag de wedle forveasmpla) iho t he
freshly prepared resin, (0.50q9, .0,3 is added a sol ution of

(4-chl or oﬂﬁgﬁﬁﬁ?‘?"ﬁf’géﬁﬁi“%?ﬁfﬁ%ﬁ“-%fyh % hydrochl oride (0.18g, 0.70mo1)
di ssolved in DVF (2nl) and dii sopropyl et hyl am ne (0.36g, 2.8mpl). The

m xture i eat dat SOC for nd then filtered Thedrresmls

16 ho? l? a
washed vi DPGUEHILEOmEATRES RE AP (e PEensighath snti-inflamimatory drigs afe those
(B)3-(S Bmmnﬁerrﬁahdagmstp bﬁmeh)okaﬁrrydepwr@@lgdcm 2AQCRL, CERWBDEQR-42

benzot ria t &P 34g,

. GSmm1) 7> % é?#s%gcéﬁ épﬁﬁ’éﬁﬂ 6%{ %@%éﬁ%ﬂ@k%&% ?gﬁf}{‘” and t he
rr} Xt ur \i/h | EXRS @artRula2 CERS a#ﬁagbﬁ#ﬂfs%ucﬁ Mhm@qadugn irha@wfshl tﬂ@3ﬂlﬁ1mn?gm
after | tr tri uor oac C, et hane )
L%y SCrntobanaStE, s tneninoi s T mbhEie 2 The
resul ti ngnéthyiphesyl) -SHf-belnE&g@ldhépi& Biyqcérbéﬁw]amcqmwnaﬁ@mymm&dmanwn to

(give the ﬁlrn?e(gl%ljy E2H—pyran—4-amlmum chlorlée Pld AIP -770), and CCR-5 antagonists described in
US6166037 (particularly claims 18 and 19), WO00/66558 (particularly claim 8), and

WO00/66559 (particularly claim 9).

ﬂr

sul phate and

In accordance with the foregoing, the invention also provides a method for the treatment of

a condition mediated by CCR-3, for example an inflammatory or allergic condition,



Preparation of

{(R)-1-(4- Am no- benzyl)-2-[4-(4-fluoro-benzoyl)-piperidin-1-yl]-ethyl}

car bam c wei@nipet - butyl ester To a sol ution of PCT/EP01/07941

[ (R)-2-[4-(4-fluoro-benzoyl)-piperidin-1-yl]-1-(4-nitro-benzyl)-ethyl]carba
mc acid tert-butyl ester (2.41g, 2.90Mpl) in acetic acid (11ml), cool ed
to 0C, is added an agueous solution of calciumchloride (4nil, 0.47M and
zinc duspayigubgy asgngqum')ory vhebstenesive ainwaysdisnase, whidh ¢ompiscnaduigistesing35

m nut es t hrQpal Vv, rat ed
and the ?221 gﬁ!@&él ?Lutt {‘E‘g”.% wat erg,u ﬁg‘ext rngjc::cgg}dcr?—%te%& (flﬂ‘eﬁ or orré't“ﬁaﬁigg The
di chl or osemnpewns pkfospasol it e dreapd nhaemacsyticalls ageeptableshlt formeaschereimbtfore

-basified

i ol or ofecheE HER RO REBER3G AR bR Rl B i |
dri ed ovéree pnghasiagentisallpacsertabln dale forps rahendinbofosd deoedbed for the manufacture
d(R)-1-( 1 o) Y }.-.car ba
L ao d% g‘r {}\_Q%Paﬂ?%% e2>{ ?F'[ ‘%faftﬂ‘eﬂ FP A ﬁgﬁgfoﬂdkédlgﬂregﬁ%ébﬁ £ by e8hipik b
[(R-2-] ‘ﬂnf(am@tum ot hlegay tondiique rpatliicvldrlyy ki -mﬂz(mmamrjnamedutrhtmymmyso
benzyl)-ethyl]-carbam c acid tert-butyl ester To a solution of

{(R)-1- (% %ﬁcno benzyl) - 2- [4 (4-fluoro-benzoyl)-piperidin-1-yl]-ethyl}carba
mc acid tert-butyl ester 1 199, 2.61 mmmol) |n dICh| oronet hane ( 15ml)

cooledt dtrleth and

ot hanes A gAY A B el bt Amipgitfl by obi aDPERcbIC G £upElysfor

al | owed teganiple rth tthe dotm esfta tthhaneiractapmempirlantstallw fotgexaqrpldl iteavenouslye by
washed wi.th, wat er. and s tur ted brine solution, dried over nesi,um

Sul phat o P e GRS e ertient oh gttt ot PEEGVS POYT b

chr omat omtadiﬂayan&etfdwl:m@latle thhereaﬂﬁexgrcﬁdal&fgxc @hthitis9 tdpiCalBl t8 k@ngkih,0fcf f or d
[(R)-2-[4-(4- quo o benzogﬂ%gi B.er din-1-yl]- 4- rrethan sulfon | am no- benzy
) - et hyl F¥emplpdivithe earmeptpt 219 Fﬁc"é'%'f“é%’ or[rsﬁﬁﬂﬂ omasamiq it i frastment of

Pr epar at ijgffnfthatory bowel disease.

(S)-4-[4- (4 Chl oro benzoyl ) - pi peri di n-1-yl net hyl ]-2, 2-di met hyl oxazol i di ne
3-carboxylic acid tert-butyl ester To a solution of

(R) - 4- f ongy lfnethet -aGh ¥ trhyy lnvertrsmd i iR idRs sqihbﬁfsaek:m@caa&xﬂpasm&réwpwsu@%er

(O Sg, 2.18mmpl) .in tetrahydrofuran (15 m) i ed

( 4- chi or gctisangrediens Hepmpeindsof formuladrin rﬁ@cee P. ggnaczmmlhﬁmptahh salo dorm
triacet oxpReRANYptiller (RehS Pphadnactiigl aceéwam@euﬁeﬂcsﬂ E43ril? WicHdrSr. stwer ed
for 3.5 hours at anbient tenp erature he sol vent is evaporated and the
resi due [SamPPUieh B etNEUR ét PFVF cganshtg eagGB'Or?ﬂ!? a#fd a8appvi-eflammataryy ar

bi car bon %rr@ncﬁgdd'ﬂtb@rﬂr(lg Qﬂlrsmﬁ@fér@a&&llbc@c edi2h %oh@ogﬁbn@admﬁ);y BE pf%%g Usth

sul phat e and evaporate he crude product is purif fla silica

chr omat ogpa\ﬁnyoqaétdalyrma&rt Greipioniscapd techniguey kpowwm)in ttbe a#lr:@rcdlrt Thus oral

(S) - 4- [ 4-qodige f’fhﬂﬁ@nﬁ?ﬂﬁ&ﬁhé rm&a@ahaﬂ[cgﬁ%kxl nﬁrhwuno%s %omdis%ahthmfﬁza%hd' ne-

3carboxylic acid tert-butyl ester . Preparation of

[1-((S)- zna«rﬁah@de RYyH (06 LIRS OPIRINCINS, (28 |q1|trﬁn4d§rm]al ddivery s6mBhegyiasches.

met hanone- Jydkachl firiiflRalat 1 ¢ 1
(S)-4-[4-(4-chloro- lorelnzo?/lon-rrl)lﬁ}r’)gcrnlngflsrlc a1erc3’/slorrg¥[ ﬁtyeﬁaé’“‘é"‘a }cn%fﬁglasl%&saozro i di ne-
3-car box;plowdelabndultatam&butyl ester (0.68g, |.SSmml) is added to a sol ution
of hydrogen chloride in ethanol (5ml, 5.5M. The reaction mxture is
stirred at ambient tenperature fox 1 hour, then WO U2/ O t. 120

PCT/ EPUl/Rh?ir)%mtiQ!Slrebgbﬂb)tw&e@t ofrthe ényentien iaf inbaldble form, e.g. in an aerosol or
[1-((S} %H] p i 4- h | ) hanon
e hydr Ocﬁ)ltlgeﬂ zﬁgméf dJo%?ﬁ_;ﬁgﬂ %r }an gfglgafiﬂé% pQ*'tlt:u}ﬁlté c( it SO i, (BV%B

(Ej - 3- ( Sinhpadabde adicalngrty cpmprising a@cagﬁmcofamedmmntepnsmpehaiahin fofm; (C) a

pal | adi u e )
are adde(r?‘]%llr%r aeEC%r ?éérgr?rmom unPgﬁ}%rl cJ 2"( fg @165? th%lg%én%m? ﬁ@?ﬂé%%ﬁ’éﬁﬁ
nethyl ambseeiaies widn ammamxbewcermds(l)c)mm datien Hoviseomngaining @i lagert2. 519
118. Omo t rosphere. The suspension is heated to 100- 108
C wher eué%enlgpgﬁirop%ma%;%?ee@ea( 14.82g, 114.Smmol) is slowy added over a
period of 4S5 min. After a further 30-60 nmn stirring at 100C, the solution
is coole ro r t LR (3 ): ulding
bi phasi chm Qsages oqn;gtseg S th t%ré xecn?igg c%salé}'c?gipvﬁ%&hs]}_%!\ﬁrh%r%%e@ lnveém%k ﬁ fase

i S successumse Ivyrywdemedhnga fdx fwamplc, (hOthatpasticido @aditiont toi be aeatdd (the@:fftc)t and
25% aq. NaCl (100ml). The conbi ned aqueous phases are extracted with TBME
(100nml). After adding active charcoal (0.4g), the conbi ned TBVE phases are
stirred vigorously for 10 min and filtered. Anhydrous Na2S04 (10g) is added
and the resulting suspension is stirred for another 10 min and filtered.
The f||trate |s concentrat ed to a voI umre of SO 70rrfL under reduced pressure

Y NN NN o, M o, o . o




Preparation of

(BE)-N-{(S)-2-[4-(4-Chl oro-benzoyl ) -pi peridin-1-yl]-1-hydroxynet hyl

et hyl } - 3(ocpsanee2- met hoxy- phenyl ) - acryl am de A sol ution afcT/EPO1/07941

(E) - 3- (S-cyano- 2- met hoxy- phenyl ) -acrylic acid (0.31g, |.SSmvl),
triethylamne (0.2nt, |.SSmmwl) and 2-(1#H benzotrlazol 1-yl)-1,1, 3, 3;

t et ranet hyI urgnl um tet raf| uoroborate (0. 49@11 SSmol) in dichlor orret hane
(sm), is desirad gand) thesgogei sh qgﬁmmlstranon n general, sultable daily dosages for

[1((S) - 2- s d I P&l (45cC I anon
e hydrochl ori deég% %’?ﬁg?ﬂﬁl?%%a%\%%fos{cngkd&%fyblm 4? njdd?lﬁ:ﬁﬁ%pgmrr%t %rggm

(5n), anadwtméaeswtﬂb%ﬁiaeknﬂOéeSs%rwf@GOader@ﬁ&Oérrp 108msfkst ure for 1 hour.
-The reaction mxture is diluted with dichloronethane (20nl), washed
successively with saturated sodium bi carbonate solution (25nl) and brine
(25ml), t Bbaingentian o illustrated he shasollowingiampleshe sol vent is evaporated and
-the crude residue purified by flash silica chromatography

(et hanol : di chl oronet hane; 5:9S) to afford jE)

N-{(S) - 2- Esamlesht-d70- benzoyl ) - pi peri di n- 1- yI] 1- hydr oxynet hyl - et hyl }-3-(Sc
yano- 2- met hoxy- phenyl ) -acryl am de. [ MH + 482. WO 02/0-4.420 29 Method F
PCT/ EPO1/ 079~1 Preparati on of

(S) - 4- [ 4- Compbundseffemndy [ yvhiphpee alde of forpukeet hyl | - 2, 2-di net | ryl - oxazol i di ne
-3carboxylic acid tent 9ut¥$ ester To a sol ution of

(4-fluoro-phenyl)- plpe‘ldl 4-y| - met hanone (3.Sg, | 7mmol) in dry

(R -4-fornyl -2, 2-di
(3.99, | 7nmol) and

A¢id tert- butyI ester

B i nefP. c
cetN§¥9Jggh d a2 ( S M40, aannnl) and t he
reaction nlxtureRalrr-d for 18"hours atNanb ent eﬁb-rature The reaction
mxture is filtered and the sol vent evadﬁrated tdigiye a white solid. The

solid is taken up in dichloronmethane (SOM) amg wadfred 'Ret h saturat ed

sodi um bi carbonate solution (SOmM), water (2x SOmM) end brine (SOm ). The
organi ¢ phase is dried over magnesi um sul phate and % aporated to afford the
product, [IMH + 420.9. Preparation of

[ 1- ((S) - 2-20dithér Rethbes 6K #mpmwﬁ dreRhORA Iudtm Bk €4bid, thOmehBAE R h

nmet hanone hydrochlorlde 0 .a_suspensi on of

(S) - 4- [ 4- fercrbeddiescinalies oA )is b lgéﬁuFd@ﬁlpks gxoeat Bxamplo 12, where ity Fokhetabledi ne- 3
- car boxy!l bigo fedvés &ﬁfatcce@iuﬁnglma%@ §;5%Ecr&ﬂe%9n([mg %7(!9%1) had,iWhefd h@mbmp@m;au S
added hydrogen chloride in di oxane The resul ting clear sol’ution
i s stirrethefidentity ofhe saliforming asid t enperature during which time a white
precipitate fornms. The reaction mxture is cooled to OC and the precipitate
filtered to afford the product, [MH + 281.6. Preparation of
(E)-N-{(S)-2-[4-(4-Fl uoro-benzoyl)-piperidin-1-yl]-1-hydroxynethyl ethyl}-3
(5-cyano- 2- met hoxy- phenyl ) -acryl am de To a sol uti on of

[1- ((S)-2-am no- 3- hydroxy- propyl)-piperidin-4-yl]-(4-fluoro-phenyl)nethanon
e hydrochloride ( 1.8g, S. 7mml) and diisopropyl ethylam ne (2.0nt,

11.4nmmol ) in dichloromethane (4Sm) is added

(E) - 3- (S-cyano- 2- net hoxy- phenyl )-acrylic acid (1.1g, S.7mmol) followed by
2- (1H benzotriazol -1-yl)-1,1, 3,3, tetranethyluroniumtetrafluoroborate
(1.%3g, S.7mml). The reaction mxture is stirred at anbient tenperature
for 4.S hours, then filtered and the filtrate washed with water (SOr),
saturated sodi um bi carbonate solution (SO m), water (SOm) and brine
(SOmM ). The organic phase is dried over magnesi um sul phate, the sol vent
evaporated and the residue purified by flash silica chromatography

(di chl oronet hane: methanol; 98 :2 to 92:8 elution gradient) to afford the
‘product, [MH'" 466. 1. WD 02/0-4-t20 30 Method G PCT/EPII 1/1179-11
Preparation of

(S)-4-[4-(4-Chl orobenzoyl) - pi peridin-1-yl net hyl]-2, 2-di net hyl oxazoli di ne-3
carboxylic acid tert-butyl ester dibenzoyl-L-tarnate (dibasic)




To a cool ed (0C) suspension of sodi um borohydride (2.40g, 63.SSmmpl) in dry
tol uene (50nml) under an inert gas atnosphere acetic acid (11.4bg,

189. 9molwg @/Aagmed over a period of 1 hr. Stirring is congdmemdoadsanbi ent
tenperature for S hr, until hydrogen eygl ution has ceased (= Suspension |
). I'n a separate flask, 4-(4-chlorobenzoyl)-piperidine hydrochloride

(obt ai ned by reaction of N-fornyl - 4-(4-chl orobenzoyl ) - pi peri di ne and acetyl

chloride) (5 51g 21 18mm]) is suspended in dry toluepe ( ) at room
tenperatu e. |Tdi et hyla]m ne (2.57g, 28.4mm|) ils added apd a tlolfugne

sol ution (B&1)|eof (R)}d-f prnyl - 2, [Hedimet hyl dxazol i dioksRslcdupoplob aci d
tert-buty|Sedqter (5.59g, 2 36mm1 ils|added dropw se| oyvef |a|perifofl pf 4S
mn wth gtH+HAgG—SHFRE—S5—€6 Haded £ or adother—20 i .,*te e
Suspensi op. 1 |ig sl ow y} added with H|H|Hg over| a peri f he
resul ting gus nsion ip stijrred at%%m temerature%‘ﬁg‘%’ )(%B
-conpl ete EEnq@yption of ' st arting naaferCgd) (14 Hrv), thefOBDEMCYCE 1o a
sol ution HC03 (25p, 297. 6nmol ater (120 nl). %’

enul si on @; gﬂﬁrred at| 20C|for 60 ?? e aqudgous phasg Bér ﬁ f& eis
separ at edfanmg—tfhe—orgayii c _phase 1735 g0 TW T SUCCESHI 2Pl each
of 10% aq|,,NgHI83 and pwat ene Aft er|cgdjjogsi ng t Hes pH of mte\@of’@jﬂ%@queous
phases tof®. S h sol j{ NaRC03, Y95 20US ph%es ar (R EXIB [(RIRQIMTh

tol uene (R x [Z9/L}. Ce]Tte|'CO Sg) Y qdged to tiHe conb|TiEH|'DtYanTe¢~ pripses,
whi ch ar ef-stiisgaventt+yrfifered—andievaporatedito—dcrynes ffroftditne
free basef] whiigh is taken yp in isjogrgpanol (39 m) ang peptieq tjo|r ¢f| ex

t enper at uf®. | uti opprof g - O, C #Ovl - L-t art ari c - bmol )
in isoprop‘gnc# ?10%}@5 a%’ded drowé\% ¢ Aftermstirri %%tﬂg e%f %)%:Dr 20
mn, the m xtjurle i s copled,} diluted w tent-Qutyl nmethyl| ethHeq (TBME) and
the produft grystalTised af OC, Ti[tlerfed off, Washed wMith g [cql'd (0C

1:2-m xtufe qf {TBME-i sppropanol (15mé)@$nd cold (0C) TBME (3 X _$nfi}} and
dried undgg Vaimim RegTystd |i sat fim Tt he drlied pr offips| ARl C$OPTppanol
fol l owed py drying under vacuum gijvg®|the titld product hs|a drystall|ne
solid mpll174C] M5 (ESH): [IM+ 437 |Prleparation of [ 13(] (S

) - 2- Ami not 3- Rydr oxy- pr ppyl }- pi peridiin [4{yl ] - (4-{chl or o- phEnyl}) (gt lpaw"le

di hydroch Qriﬁf o

(S) - 4- [ 4- [Md- Q8T obenzby1 ) {5 peri d m_ﬂrymrret hy {5 2, 2- di-FEE Py g% &2 ol FHi ne- 3
-carboxyl|c &cijd tert-putyl ester benzoyI-L-tartrate (di pasi|c)] (4]0g,

3. 2mmol ) |s—sugpenrded—ta—hthuty ggte— {40l —Aguests - R2AM—Hyg+gehl ori c
acid (2.1Bg, [19. 2mmo1l)|is ddded an tHe|m xturg WO 02/ 1]t tZCE

PCT/ EPO1/ PENATz |2l stirad i anble eraturfgsuntil . ete
consunpti R o |Start i nggmaterl al r%&r he susgﬁensi on %;ﬁf%rt‘ﬁfer % Ifred
in an icefbatlh|for 3 hf, ardfllte gd.} The solild is washged tih |col 00
n-butyl afetqrg (2 X Spi), fand dri gnger vacuum at 45 pAdC g gi YE|T he
title proguct] ds col oufl esq ~cryst g, Inp. 232-2837C. NMS{EBH) :| [IM{] ¢ /.
Preparati pn df (E)-3-(S-cya -2-me phenyl )4 hi oac f <lag | m%tg,
S-benzot hj@dzat®|zi y1 esp®r Asuspen j@gm 2,2 - benzoi%(a 1Y/ :'d? i de
(4.0g, 12 I[) arid {riph&hyl phospfi{Rd (3.15¢C | 2. O Y|P |CHEX 60mn)
is stirred l rously ht 2%€ for 3p |mijn| After cool ingjtp P in ar|d

i ce-bath, | (BE)}3-(S-cvaho-2-{nmet hoxvt phdnyl }-acrvilic acidj pl elpar dd|a

descri bed 2.249g, |1} @dmol) is jadded, {oll pwed hy

N- net hyl m Ompl) .| T usple n igs|sgifrleq yi gofously
and al | ow at i e (e gﬂt t epoid ek pdgerd el t her
24 hr at t respl ftijnd ciplit i$ ti|teried at |OC and
washed wi 2 (I .| Aftjer d ng u yafuum gt |3 €,
the title c opt-a-ed—as—a-e-sta--+re—powder -89 —-18$5C

MS(El): [ 2. Prepprati

(B -NA{(S { 4- Chl pL,0- [ anicdi n- 1- )l met hyld. 2 t,_cpg?vmﬂ_.1yl-3(
S- cyano- 2 Xy- phenyl ) - & erpi -(L)-tjartrate|Tp p susgensijonh of
[1-((S)-2{amng- 3- hydr oxy-| rifdin-4-yl1] -(4-chl orb-phernyll) hanon
e di hydro¢g ilde (9.2{g, 4 gt hanol | 250nt) |
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brom ne. 7. A conpound according to any one of the preceding clains in
conbination with an antiinflammtory, bronchodilatory or antihistam ne drug
subst ancewod2/044260Mpound accordi ng to any one of the preceedirrgi/otoai ns for
use as a pharmaceutical. 9. A pharmaceutical conposition conprising as
active ingredient a compound according # any one of clains 1 to 7,

optional | K to%et her with a pharnaceutically acceptable diluent or carrier

t her ef or. lodise of a conpound according to any one of clains 1 to 7 for

t he manufacture of a nedi canent for the treatnent of a condition nmedi ated
by CCR-3. 11. Use of a conpound according to any one of clains 1 to 7 for

t he manuf Bepamdondbf HR)¥2dproren1-pyodintIrpntethyh tolmehrcarbhmamaddiferibargdtestey or

allergic conditi.on, ryicul.arly an inflanmatory. obst.ructive.ai rways
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or an am ge 0 n eril t]v t her , t a conpoun or, 1or JArt - - -
C - (CH2) ﬁwkwf%mc\?ghrﬂﬂn\xﬁwlz 1 -lwrﬁéﬁ?ﬁrfﬁdmﬁ e tion, M HBrE AR BERe SRty Wik ang

Z denot eswates @00thl P BAEANS IRshiimicd 6 €Ky eBAhbient tbkpétatude. the réddbe alifdre

nitrogen ato and detaching the resultin roduct fromthe subsirate to
repl age Ziswi?ﬁ&;@p B@tﬁveen gthul%cetate ang water. Tl(i:]e oe:ganic p}xase is separated, dried over

magnesium sulphate and evaporated. The crude product is purified by flash silica

chromatography (FtOAc elution) to afford ((R)-2-hydroxy-1-pyridin-3-ylmethyl-ethyl)-
carbamic acid tert-butyl ester. [MH]" 253.5.

Preparation of ((R)-2-Bromo-1-pyridin-3-ylmethyl-ethyl)-carbamic acid tert-butyl ester

To a solution of ((R)-2-hydroxy-1-pyridin-3-ylmethyl-ethyl)-carbamic acid tert-butyl ester
(0.43, 1.70mmol) in dichloromethane (10ml) is added carbon tetrabromide (0.33g),
2.04mmol) and triphenylphosphine (0.23g, 1.70mmol). The reaction mixture is stirred at
ambient temperature for 2 hours, filtered, and the filtrate partioned between ethylacetate and
hydrochloric acid (1M). The aqueous phase is separated, neutralised with saturated sodium
bicarbonate solution and extracted into dichloromethane. The dichloromethane is dried over
magnesium sulphate and evaporated to afford ((R)-2-bromo-1-pyridin-3-ylmethyl-ethyl)-
carbamic acid tert-butyl ester. 'TH NMR (400MHz, CDCl;) § 1.29 (s 9H), 3.05 (dd ] 14.3 9.8
1H), 3.18 (dd J 14.3 4.9 1H), 3.51 (d ] 4.9 2H) 4.07- 4.16 (m 1H) 7.84 (dd ] 7.9 5.9 1H),
8.35(dJ 7.9 1H), 8.65 (d, J 5.4 1H), 8.86 (s, 1H).

Preparation of {(R)-2-[4-(4-Fluoro-benzoyl)-piperidin-1-yl]-1-pyridin-3-ylmethyl-ethyl}-
carbamic acid tert-butyl ester

(4-Fluoro-phenyl)-piperidin-4-yl-methanone (0.15g, 0.73mmol) is added to a solution of
((R)-2-Bromo-1-pyridin-3-ylmethyl-ethyl)-carbamic acid tert-butyl ester (0.21g, 0.66mmol)
and 1,8 diazabicyclo[5.4.0lundec-7-ene (0.12ml, 0.79mmol) in dimethylformamide (3ml).
The reaction mixture is stirred at ambient temperature for 24 hours prior to partioning
between ethylacetate and water. The ethylacetate is dried over magnesium sulphate and
evaporated. The crude product is purified by flash silica chromatography (97:3
dichloromethane : methanol elution) to afford {(R)-2-[4-(4-fluoro-benzoyl)-piperidin-1-yl}-1-
pyridin-3-ylmethyl-ethyl}-carbamic acid tert-butyl ester. 'H NMR (400MHz, CDCl;) 8 1.36
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= U8 saedom of YR8 VB (4% fiodo YRz 1 pipertdin-1-y1}-cthyl)-carbamic acid
tert-butyl ester
A solution of ((R)-1-benzyl-2-oxo-ethyl)-carbamic acid tert-butyl ester (0.5g, 2.0mmol), (4-
fluoro-phenyl)-piperidin-4-yl-methanone (0.414g, 2.0mmol) and sodium
triacetoxyborohydride (0.638g, 3.0mmol) in tetrahydrofuran (20ml) is stirred at ambient
temperature for 24 hours. The solvent is evaporated and the residue redissolved in
dichloromethane and washed with saturated sodium bicarbonate solution. The
dichloromethane is dried over magnesium sulphate and evaporated. The crude product is
purified by flash silica chromatography (ethylacetate:hexane, 3:1 elution) to afford {(R)-1-
benzyl-2-[4-(4-fluoro-benzoyl)-piperidin-1-yl}-ethyl}-carbamic acid tert-butyl ester. [MH]"
441.3.

Preparation of [1-((R)-2-Amino-3-phenyl-propyl)-piperidin-4-yl}-(4-fluoro-phenyl)-
methanone

A solution of {(R)-1-benzyl-2-[4-(4-fluoro-benzoyl)-piperidin-1-yl}-ethyl}-carbamic acid tert-
butyl ester (1.12g, 2.54mmol) and trifluoroacetic acid (3ml) in dichloromethane (6ml) is
stirred at ambient temperature for 3 hours. The solvent is evaporated and the residue
takenup in hydrochloric acid (2M), washed with ethylacetate and basified with sodium
hydroxide solution (4M) to pH8-9. The suspension is extracted with dichloromethane, the
dichloromethane dried over magnesium sulphate and the solvent evaporated to afford [1-

((R)-2-amino-3-phenyl-propyl)-piperidin-4-yl]-(4-fluoro-phenyl)-methanone. [MH]* 341.7.

Preparation of (E)-N-{(R)-1-Benzyl-2-[4-(4-fluoro-benzoyl)-piperidin-1-yl}-ethyl}-3-(3-cyano-
phenyl)-acrylamide

To a solution of (E)-3-(4-cyano-phenyl)-acrylic acid (0.042g, 0.242mmol) in
dichloromethane (1ml) is added triethylamine (0.046ml, 0.331mmol) and (benzotriazo-1-
yloxy)tripyrrolidino-phosphonium hexafluorophosphate (0.126g, 0.242mmol). The reaction
mixture is stirred at ambient temperature for 5 minutes and then a soultion of [1-((R)-2-
amino-3-phenyl-propyl)-piperidin-4-yl}-(4-fluoro-phenyl)-methanone (0.075, 0.220mmol)
in dichloromethane (1ml) is added. Stirring is continued for a further 3 hours, then the
reaction mixture is diluted with dichloromethane (25ml) and washed with saturated sodium
bicarbonate solution and saturated brine. The dichloromethane is dried over magnesium
sulphate and the solvent evaporated. The crude product is purified by flash silica
chromatography (ethyl acetate : hexane, 5:1 elution) to afford (E)-N-{(R)-1-Benzyl-2-{4-(4-
fluoro-benzoyl)-piperidin-1-yl]-ethyl}-3-(3-cyano-phenyl)-acrylamide. [MH]* 496.8.
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To a suspension of 2-(formyl-3-methoxyphenoxy)ethyl polystyrene (AMEBA) resin (ex
Novabiochem) (6.85g, 3.33mmol) in a mixture of methanol / dichloromethane (60ml, 1:1
v/v) is added 2-amino ethanol and sodium triacetoxyborohydride (4.00g, 18.85mmol) and
the mixture shaken for 16 hours at 20°C, then filtered. The resin is washed with methanol,
DMF and dichloromethane, then dried under vacaum. A THF / acetonitrile mixture (50ml,
1:1 v/v) is added to the dried resin followed by iodine (4.80g, 18.85mmol), imidazole
(1.28g, 18.85mmol) and triphenylphosphine (4.90g,18.85mmol).The suspension obtained is
shaken for 18hours at 20°C, then filtered. The resin is washed with THF and dried under
vacuum.To the freshly prepared resin {0.50g, 0.35mmol) is added a solution of (4-chloro-
phenyl)-piperidin-4-yl-methanone hydrochloride (0.18g, 0.70mmol) dissolved in DMF
(2ml) and diisopropylethylamine (0.36g, 2.8mmol). The mixture is heated at 50°C for 16
hours and then filtered. The resin is washed with DMF. To the washed resin are added (E)-
3-(5-Bromo-2-methoxy-phenyl)-acrylic acid (0.27g, 1.05 mmol), 2-(1H benzotriazol-1-yl)-
1,1,3,3,-tetramethyluronium tetrafluoroborate (0.34g, 1.05mmol), diisopropylethylamine
(0.29g, 1.05 mmol) and DMF (4ml) and the mixture is shaken at 20°C for 16 hours, then
washed with DMF and methanol, after which it is treated with trifluoroacetic acid /
dichloromethane (6ml, 1:1 v/v) at 20°C for 1 hour to remove the product from the resin.

The resulting mixture is filtered and the filtrate evaporated under vacuum to give the
product, [MHJ" 506.7.

Method D

Preparation of {(R)-1-(4-Amino-benzyl)-2-{4-(4-fluoro-benzoyl)-piperidin-1-yl]-ethyl}-
carbamic acid tert-butyl ester

To a solution of [(R)-2-[4-(4-fluoro-benzoyl)-piperidin-1-yl}-1-(4-nitro-benzyl)-ethyl]-
carbamic acid tert-buty! ester (1.41g, 2.90mmol) in acetic acid (11ml), cooled to 0°C, is
added an aqueous solution of calcium chloride (4ml, 0.47M) and zinc dust (3.9g,
59.6mmol). The reaction mixture is stirred at 0°C for 35 minutes and then filtered through a
celite plug. The filtrate is evaporated and the residue dissolved in water and extracted into
dichloromethane. The dichloromethane is evaporated and the residue disolved in water and

basified with aqueous sodium bicarbonate solution and extracted into dichloromethane. The
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Preparation of [(R)-2-[4-(4-Fluoro-benzoyl)-piperidin-1-yl]-1-(4-methanesulfonylamino-
benzyl)-ethylj-carbamic acid tert-butyl ester

To a solution of {(R)-1-(4-amino-benzyl)-2-{4-(4-fluoro-benzoyl)-piperidin-1-yl]-ethyl}-
carbamic acid tert-butyl ester (1.19g, 2.61 mmol) in dichloromethane (15ml) cooled to 0°C
is added triethylamine (0.37ml, 2.65mmol) and methanesulfonylchloride (0.192ml,
2.49mmol). The reaction mixture is allowed to warm to ambient temperature with stirring
for 1 hour, then washed with water and saturated brine solution, dried over magnesium
sulphate and evaporated. The crude product is purified by flash silica chromatography
(ethylacetate :hexane gradient 6:4 to 1:0 elution) to afford [(R)-2-[4-(4-fluoro-benzoyl)-
piperidin-1-yl]-1-(4-methanesulfonylamino-benzyl)-ethyl]-carbamic acid tert-butyl ester.

[MH]* 534.7.

Method E

Preparation of (S)-4-[4-(4-Chloro-benzoyl)-piperidin-1-ylmethyl]-2,2-dimethyl-oxazolidine-
3-carboxylic acid tert-butyl ester

To a solution of (R)-4-formyl-2,2-dimethyl-oxazolidine-3-carboxylic acid tert-butyl ester
(0.5g, 2.18mmol) in tetrahydrofuran (15 ml) is added (4-chloro-phenyl)-piperidin-4-yl-
methanone (0.49g, 2.18mmol) and sodium triacetoxyborohydride (0.69g, 3.27mmol), and
the reaction mixture stirred for 3.5 hours at ambient temperature. The solvent is evaporated
and the residue partitioned between ethyl acetate (50ml) and saturated sodium bicarbonate
solution (50ml). The ethyl acetate is dried over magnesium sulphate and evaporated. The
crude product is purified by flash silica chromatography (ethyl acetate:hexane, 1:1 elution)
to afford (S)-4-[4-(4-chloro-benzoyl)-piperidin-1-ylmethyl]-2,2-dimethyl-oxazolidine-3-
carboxylic acid tert-butyl ester, [MH]* 437.2.

Preparation of [1-((S)-2-Amino-3-hydroxy-propyl)-piperidin-4-yl]-(4-chloro-phenyl)-
methanone hydrochloride
(S)-4-[4-(4-chloro-benzoyl)-piperidin-1-ylmethyl]-2,2-dimethyl-oxazolidine-3-carboxylic acid
tert-butyl ester (0.68g, 1.55mmol) is added to a solution of hydrogen chloride in ethanol

(5ml, 5.5M). The reaction mixture is stirred at ambient temperature for 1 hour, then
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) Preparation of (E)-3-(5-cyano-2-methoxy-phenyl)-acrylic acid
To a suspension of palladium(I)acetate (0.77g, 3.42mmol) in N,N-dimethylacetamide
(375ml) are added tetracthylammonium chloride (19.36g, 114.5mmol), dicyclohexyl methyl
amine (35.1g, 174.5mmol), and 3-bromo-4-methoxybenzonitrile (25.51g, 118.0mmol)
under a nitrogen atmosphere. The suspension is heated to 100-105 °C whereupon t-butyl
acrylate (14.82¢g, 114.5mmol) is slowly added over a period of 45 min. After a further 30-60
min stirring at 100°C, the solution is cooled to room temperature and diluted with TBME
(375ml). The resulting biphasic mixture is stirred vigorously for 10 min. The (upper) TBME
phase is successively washed with water (100ml), 10% agq. citric acid (100ml) and 25% aq.
NaCl (100ml). The combined aqueous phases are extracted with TBME (100ml). After
adding active charcoal (0.4g), the combined TBME phases are stirred vigorously for 10 min
and filtered. Anhydrous Na,SO, (10g) is added and the resulting suspension is stirred for
another 10 min and filtered. The filtrate is concentrated to a volume of 50-70ml under
reduced pressure and, over a period of 25-30 min, added at room temperature to anhydrous
trifluoroacetic acid (150ml). The resulting solution is stirred at room temperature for 60 min
(precipitation forms), cooled to 0-5°C in an ice bath, and diluted with ethyl acetate (410ml).
After stirring vigorously at 0 °C for an additional 60 min, the suspension is filtered. The
residue is dried under vacuum at 45-50°C to give (E)-3-(5-cyano-2-methoxy-phenyl)-acrylic
acid as a crystalline solid, mp. 252-253°C. MS (ES): [M-H] 202.

Preparation of (E)-N-{(S)-2-[4-(4-Chloro-benzoyl)-piperidin-1-yl]-1-hydroxymethyl-ethyl}-3-
(5-cyano-2-methoxy-phenyl)-acrylamide

A solution of (E)-3-(5-cyano-2-methoxy-phenyl)-acrylic acid (0.31g, 1.55mmol),
triethylamine (0.2ml, 1.55mmol) and 2-(1H benzotriazol-1-yl)-1,1,3,3,-tetramethyluronium
tetrafluoroborate (0.49g 1.55mmol) in dichloromethane (5ml), is added to a solution of [1-
({S)-2-amino-3-hydroxy-propyl)-piperidin-4-yl}-(4-chloro-phenyl)-methanone hydrochloride
and triethylamine (0.4ml, 3.1mmol) in dichloromethane (Sml), and the reaction mixture
sticred at ambient temperature for 1 hour. The reaction mixture is diluted with
dichloromethane (20ml), washed successively with saturated sodium bicarbonate solution
(25ml) and brine (25ml), then dried over magnesium sulphate. The solvent is evaporated and
the crude residue purified by flash silica chromatography (methanol:dichloromethane; 5:95)
to afford (E)-N-{(S)-2-[4-(4-chloro-benzoyl)-piperidin-1-yl]-1-hydroxymethyl-ethyl}-3-(5-
cyano-2-methoxy-phenyl)-acrylamide. [MH]* 482.2.
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tetrahydrofuran (50ml) is added (R)-4-formyl-2,2-dimethyl-oxazolidine-3-carboxylic acid
tert-butyl ester (3.9g, 17mmol) and sodium triacetoxyborohydride (5.4g, 25mmol), and the
reaction mixture stirred for 18 hours at ambient temperature. The reaction mixture is
filtered and the solvent evaporated to give a white solid. The solid is taken up in
dichloromethane (50ml) and washed with saturated sodium bicarbonate solution (50ml),

water (2x 50ml) and brine (50ml). The organic phase is dried over magnesium sulphate and
evaporated to afford the product, [MH]* 420.9.

Preparation of [1-((S)-2-Amino-3-hydroxy-propyl)-piperidin-4-yl}-(4-fluoro-phenyl)-
methanone hydrochloride

To a suspension of (S)-4-[4-(4-fluoro-benzoyl)-piperidin-1-ylmethyl]-2,2-dimethyl-
oxazolidine-3-carboxylic acid tert-butyl ester (4.9g, 11.7mmol) in ethanol (25ml) is added
hydrogen chloride in dioxane (25ml, 4M). The resulting clear solution is stirred for 4 hours
at ambient temperature during which time a white precipitate forms. The reaction mixture is
cooled to O°C and the precipitate filtered to afford the product, [MH]" 281.6.

Preparation of (E)-N-{(S)-2-[4-(4-Fluoro-benzoyl)-piperidin-1-yl]-1-hydroxymethyl-ethyl}-3-
(5-cyano-2-methoxy-phenyl)-acrylamide

To a solution of [1-((S)-2-amino-3-hydroxy-propyl)-piperidin-4-yl]-(4-fluoro-phenyl)-
methanone hydrochloride (1.8g, 5.7mmol) and diisopropylethylamine (2.0ml, 11.4mmol) in
dichloromethane (45ml) is added (E)-3-(5-cyano-2-methoxy-phenyl)-acrylic acid (1.1g,
5.7mmol) followed by 2-(1H benzotriazol-1-y1)-1,1,3,3,-tetramethyluronium
tetrafluoroborate (1.83g, 5.7mmol). The reaction mixture is stirred at ambient temperature
for 4.5 hours, then filtered and the filtrate washed with water (50ml), saturated sodium
bicarbonate solution (50 ml), water (50ml) and brine (50ml). The organic phase is dried
over magnesium sulphate, the solvent evaporated and the residue purified by flash silica
chromatography (dichloromethane:methanol; 98 :2 to 92:8 elution gradient) to afford the
product, [MH]* 466.1.
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Triethylamine (2.57g, 25.42mmol) is added and a toluene solution (55ml) of (R)-4-formyl-2,
2-dimethyl oxazolidine-3-carboxylic acid tert-butyl ester (5.59g, 24.36mmol), is added
dropwise over a period of 45 min with stirring. Stirring is continued for another 20 min,
before Suspension 1 is slowly added with stirring over a period of 60 min. The resulting
suspension is stirred at ambient temperature until TLC shows complete consumption of
starting material (14 hr), then slowly added to a solution of NaHCO; (25g, 297.6mmol) in
water (120 ml). The resulting emulsion is stirred at 20°C for 60 min, the aqueous phase of
the mixture is separated and the organic phase is washed twice successively with 20ml each
of 10% aq. NaHCQ; and water. After adjusting the pH of the combined aqueous phases to
9.5 with solid Na,COs, the aqueous phases are extracted with toluene (2 x 25ml). Celite
(0.5g) is added to the combined organic phases, which are subsequently filtered and
evaporated to dryness to afford the free base, which is taken up in isopropanol (35 ml) and
heated to reflux temperature. A solution of di-O, O-benzoy!-L-tartaric acid (4.0g, 10.6mmol)
in isopropanol (10ml) is added dropwise. After stirring at 79-81°C for 20 min, the mixture
is cooled, diluted with tert-butyl methyl ether (TBME) and the product crystallised at O°C,
filtered off, washed with a cold (0°C) 1:2-mixture of TBME-isopropanol (15ml) and cold
(0°C) TBME (3 x 5ml), and dried under vacuum. Recrystallisation of the dried product from
isopropanol followed by drying under vacuum gives the title product as a crystalline solid m
p 174°C.
MS (ES+): [M}* 437.

Preparation of [1-((S)-2-Amino-3-hydroxy-propyl)-piperidin-4-yl}-(4-chloro-phenyl)-
methanone dihydrochloride
(S)-4-[4-(4-Chlorobenzoyl)-piperidin-1-ylmethyl]-2,2-dimethyl-oxazolidine-3-carboxylic acid
tert-butyl ester dibenzoyl-L-tartrate (dibasic) (4.0g, 3.2mmol) is suspended in n-butyl acetate
(40ml). Aqueous (32%) hydrochloric acid (2.18g, 19.2mmol) is added and the mixture
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Preparation of (E)-3-(5-cyano-2-methoxy-phenyl)-thioacrylic acid S-benzothiazol-2-yl ester
A suspension of 2,2’-dibenzothiazolyl disulfide (4.0g, 12.0mmol) and triphenylphosphine
(3.15g, 12.0mmol) in CH,Cl, (60ml) is stirred vigorously at 25°C for 30 min. After cooling
to 0 °C in an ice-bath, (E)-3-(5-cyano-2-methoxy-phenyl)-acrylic acid (prepared as described
under Method E) (2.24g, 11.0mmol) is added, followed by N-methylmorpholine (1.21ml,
11.0mmol). The suspension is stirred vigorously and allowed to reach room temperature
over night. After stirring a further 24 hr at room temperature, the resulting precipitate is
filtered at 0°C and washed with cold (0°C) CH,Cl, (10ml). After drying under vacuum at 35
°C, the title product is obtained as a crystalline powder, mp. 183-185°C. MS(EI): [M]* 352.

Preparation of (E)-N-{(S)-1-[4-(4-Chloro-benzoyl)-piperidin-1-ylmethyl]-2-hydroxy-ethyl}-3-
(5-cyano-2-methoxy-phenyl)-acrylamide hemi-(L)-tartrate

To a suspension of [1-((S)-2-amino-3-hydroxy-propyl)-piperidin-4-yl]-(4-chloro-phenyl)-
methanone dihydrochloride (9.24g, 25.0mmol) in ethanol (250ml), N-methyl-morpholine is
added (2.53g, 25.0mmol). The suspension is stirred at 45° C for 30 min, then (E)-3-(5-
cyano-2-methoxy-phenyl)-thioacrylic acid S-benzothiazol-2-yl ester (4.40g, 12.5mmol) is
added, the suspension diluted with ethanol (20ml), and stirring at 45°C is continued for 3 h.
More thioester (2.64g, 7.5mmol) is added and the suspension is stirred for another 4 h at
45°C. A final portion of thioester (1.76g, 5.0mmol) is added and, after stirring for a further
3 hr, more N-methylmorpholine (1.26g, 12.46mmol) is added and stirring is continued
overnight, before the final addition of N-methylmorpholine (1.26g, 12.46mmol). The
suspension is filtered immediately and the filtrate taken to dryness under reduced pressure.
The residue is taken up in CH,Cl, (250ml) and washed successively with 10% aq. Na,CO;
(2 x 100ml) and 10% aq. NaCl (4 x 100ml). The organic phase is stirred with Celite (1g),
filtered, and evaporated to dryness. The residue is dried under vacuum and taken up in
ethanol (130ml). At 35°C, a solution of L-tartaric acid (4.5g, 30.0mmol) in ethanol (100ml)
is added under stirring and the resulting suspension is stirred at 50-55°C until a clear
solution has formed. When a crystalline turbidity forms, the suspension is slowly_cooled to
0°C and stirred in an ice bath for another 45 min, before the precipitate is filtered off,
washed with cold (0°C) ethanol (20mi), and recrystallised from ethanol to give the title
product, mp. 90-120°C (decomp.). MS (ES+): [MH]" 482.
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(5-cyano-2-methoxy-phenyl)-acrylamide
10% aq. Na,COs (100ml) is added, with stirring, at room temperature to a suspension of
(E)-N-{(S)-1-[4-(4-chloro-benzoyl)-piperidin-1-ylmethyl]-2-hydroxy-ethyl}-3-(5-cyano-2-
methoxy-phenyl)-acrylamide hemi-(L)-tartrate (6.32g, 10.0mmol) in CH,Cl, (150ml) and
water (50ml). After stirring at ambient temperature for 30 min, the phases are separated and
the aqueous phase is extracted with CH,Cl; (100ml). The combined CH;Cl, phases are
extracted with 10% aq. NaCl (2 x 100ml), stirred with Celite (500mg) and filtered to give,
after evaporation under reduced pressure, a colourless foam. After addition of butyl acetate
(200ml), a clear solution forms, which is warmed to 80°C and allowed to cool slowly to
room temperature. After dilution with TBME (150ml), the suspension is cooled to 0°C, the
precipitated crystals are filtered off, washed with a cold (0°C) 1:1-mixture of butyl acetate/
TBME (50ml) and dried under vacuum at 45-50°C to give (E)-N-{(S)-1-[4-(4-Chloro-
benzoyl)-piperidin-1-ylmethyl]-2-hydroxy-ethyl}-3-(5-cyano-2-methoxy-phenyl)-acrylamide.
Mp. 162-163 °C. MS (EI): [MH]* 482.



10 10 101 7"109% ()-| % bC 10gy109% ()-910% ()- 10 10 10s)"109%& () -
S)"109& ()- "y"10%& ()- (1@EbC
10gs310%8w0 0B IaY& () - ys" 10%& ()-zsf"109& () -"L10%& () - s IO Bidi)7és3dYNC
10g 10 10 10sl +"109& ()-g) 109%& ()- Y("109%& ()-F" 109 ()-s10% ()- (: dEYNC
10g “y109& ()-s"109& ()- " 109& ()- 109& ()- S109% ()- 109 ()- +4HJEYNC 10g
5100& ()-Czllpfy&' ()-31"109& ()-s "109& ()-y "109& ()-z "109%& ()-zKbC

aims .

1. A compound of formula

i Tof
Ar'—¢C —CN_(CHz)n — p—',\'—c CH=—=CH— Ar2 |
H H

in free or salt form, where

Ar' is phenyl substituted by one or more halogen atoms,

Ar? is phenyl or naphthyl which is unsubstituted or substituted by one or more substituents
selected from halogen, cyano, hydroxy, nitro, C;-Cg-alkyl, C;-Cs-haloalkyl, C;-Cs-alkoxy or
Ci-Cg-alkoxycarbonyl,

R' is hydrogen or C;-Cyg-alkyl optionally substituted by hydroxy, Ci-Cs-alkoxy, acyloxy,
N(R?R?, halogen, carboxy, C;-Cg-alkoxycarbonyl, -CON(R*)R® or by a monovalent cyclic
organic group,

R?* and R’ are each independently hydrogen or C;-Cg-alkyl, or R? is hydrogen and R? is acyl
or -SO,R%, or R? and R? together with the nitrogen atom to which they are attached denote a
5- or 6-membered heterocyclic group,

R* and R’ are each independently hydrogen or C;-Cg-alkyl, or R* and R’ together with the
nitrogen atom to which they are attached denote a 5- or 6-membered heterocyclic group,

R® is Cy-Cy-alkyl, C4-Cg-haloalkyl, or phenyl optionally substituted by C;-Cg-alkyl, and n is
1,2,3 0r4,

with the proviso that when Ar' is p-chlorophenyl and R' is hydrogen, Ar?is not phenyl or
p-nitrophenyl.

2. A compound according to claim 1, in which Ar® is monosubstituted phenyl in which the
substituent is halogen, cyano, nitro or C;-Csalkoxy; or disubstituted phenyl in which the
substituents are selected from halogen, cyano, hydroxy, nitro, C;-C;-alkoxy, C;-C4-alkyl and
Cy-Cs-haloalkyl; or trisubstituted phenyl in which the substituents are selected from halogen,
hydroxy, C;-Cs-alkoxy and C;-Cs-alkoxycarbonyl; or penta-substituted phenyl in which the

substituents are halogen.

3. A compound according to claim 1, in which R! is C;-C,-alkyl optionally substituted by
hydroxy, C-Cs-alkoxy, acyloxy, halogen, carboxy, C;-Cs-alkoxycarbonyl, -CON(R*R® or

by a monovalent cyclic organic group.
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4, A compound according to claim 1, in which

Ar' is phenyl substituted by fluorine or chlorine para to the indicated carbonyl group and
optionally further substituted by halogen ortho to the indicated carbonyl group,

Ar? is phenyl monosubstituted by a substituent selected from halogen, cyano, nitro and C;-
Cs-alkoxy, phenyl substituted by two substituents, which may be the same or different,
selected from halogen, cyano, hydroxy, C;-Csalkoxy, C;-Cs-alkyl, C;-C;-haloalkyl and
nitro, or phenyl substituted by three substituents, which may be the same or different,
selected from halogen, hydroxy, C;-Cs-alkoxy and C;-C4-alkoxycarbonyl,

R! is hydrogen, C;-Cs-alkyl or C;-Cy-alkyl substituted by hydroxy, Cs-Cg-cycloalkyl, phenyl,
C;-Cs-alkylsulfonylamino-substituted phenyl or a 5- or 6- membered heterocyclic aromatic
group having one or more ring hetero atoms selected from nitrogen, oxygen and sulfur, and

nis1or?2.

5. A compound according to claim 1, in which

Ar' is phenyl substituted by fluorine or chlorine para to the indicated carbonyl group,

Ar? is phenyl substituted ortho to the indicated -CH=CH- group by C;-Cy-alkoxy and para
to the C;-Cy-alkoxy group by cyano, halogen or C;-C,-alkoxy,

R! is C;-Cs-alkyl substituted by hydroxy, phenyl, C;-Cs-alkylsulfonylamino-substituted
phenyl or a 5- or 6- membered heterocyclic aromatic group having one or two ring hetero
atoms selected from nitrogen, oxygen and sulfur, and

nis 1.
6. A compound of formula

Ra’ O
Rb Re

Xl
Ra N

Rg Re
Rf

in free or salt form, where Ra’ is hydrogen and Ra, Rb, Rc, Rd, Re, Rf, and Rf are as
defined in the following table
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or where Ra and Ra’ are fluorine, Rb, Rd, Re and Rg are hydrogen, Rc is methoxy and Rf is

bromine.

7. A compound according to any one of the preceding claims in combination with an anti-

inflammatory, bronchodilatory or antihistamine drug substance.

8. A compound according to any one of the preceeding claims for use as a pharmaceutical.
9. A pharmaceutical composition comprising as active ingredient a compound according to
any one of claims 1 to 7, optionally together with a pharmaceutically acceptable diluent or

carrier therefor.

10. Use of a compound according to any one of claims 1 to 7 for the manufacture of a

medicament for the treatment of a condition mediated by CCR-3.
11. Use of a compound according to any one of claims 1 to 7 for the manufacture of a
medicament for the treatment of an inflammatory or allergic condition, particularly an

inflammatory or obstructive airways disease.

12. A process for the preparation of compounds of formula I which comprises

(1) {A) reacting a compound of formula
[ T
Ar'—C —CN—(CHz)n ——F—I’\I-—H Ji

H H

with a compound of formula
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HO— C CH=—=CH Ar2 ]
or an amide-forming derivative thereof, where Ar', Ar®, R! and n are as hereinbefore
defined, or

(B) reacting a compound of formula III, or an amide forming derivative thereof, with

a compound of formula

u i
Ar'—C —(CH,), },E—II\I"Z v
H H

where Ar!, R' and n are as hereinbefore defined and Z denotes a solid phase substrate
chemically linked to the indicated nitrogen atom, and detaching the resulting product from
the substrate to replace Z by hydrogen ; and

(i) recovering the product in free or salt form.



