WD 03/ 004487 PCT/ SE02/ 01311 PI PERI DI NE DERI VATI VES USEFUL AS MODULATORS OF
CHEMOKI NE RECEPTOR ACTIVITY The present invention concerns piperidine

deri vati vwe od@avd48y pharnaceutical activity, to processes PCOrSEpr/epar i ng
such derivatives, to pharmaceutical conpositions 5 conprising such
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agents. Pharnmaceutically active piperidine derivatives are disclosed in
W99/ 38514, W99/04794 and W00/ 35877. Chenoki nes are chenotactic
cytokines that are released by a wide variety of cells to attract
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cyst ei ne wWd99/0470hene veooBi3pg7superfamly can be divided into two main
groups exhibiting characteristic structural notifs, the Cys-X-Cys (C X-C

or a) and Q/S-@?@W@GS@TCG emafpcticaiyiakines thateesisleases byj syidegigriebied cebs t he
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severH) pnfleminatioe adtlso ptiyeantcde iartbe mamlrammmfseldﬁ of tB®immuhe gptenl.s such as

interl eukéH-S (. L-q and neutrophj | -acti vatl aﬁlﬁ'ﬁgtel de 2 (NAP-2).. The CGC
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MCP-2 and MCP- 3), NTES (Regufated on-Activation, Normal T Expressed and

Secr et ed) patmiongs wcamd rhdvenateidraohhitigand athdrasohaos. yTlpmotsmaH secteted and 10
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CCR4, CCRS5, CCR7, CCR8, CCR9, CCR10,.CXCR1, CXCR2, CXCR3 and CXCR4

These r ec@@dbﬁﬁsg él@ga@@e&w sg@@tdratl aragiss, SheSDySf-XfCﬁr(@ch@\ﬁé ) preRYys-§iyace- agent s
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hi sti di ne decar boxyl ase. found in nost tissues of thé body, but is
present WO 03/ DgG8¥- mﬁﬁimmmdp segeral potent chemoattractants and activators of

20  neutrophils such as interleukin-8 (IL-8) and neutrophil-activating peptide 2 (NAP-2).

The C-C chemokines include potent chemoattractants of monocytes and
lymphocytes but not neutrophils such as human monocyte chemotactic proteins 1-3 (MCP-
1, MCP-2 and MCP-3), RANTES (Regulated on Activation, Normal T Expressed and
Secreted), eotaxin and the macrophage inflammatory proteins 1o and 1 (MIP-1¢ and

25  MIP-1B). .

Studies have demonstrated that the actions of the chemokines are mediated by
subfamilies of G protein-coupled receptors, among which are the receptors designated
CCR1, CCR2Z, CCR2A, CCR2B, CCR3, CCR4, CCRS5, CCR6, CCR7, CCRS8, CCR9,
CCR10,.CXCR1, CXCR2, CXCR3 and CXCR4. These receptors represent good targets

30 for drug development since agents which modulate these receptors would be useful in the
treatment of disorders and diseases such as those mentioned above.

Histamine is a basic amine, 2-(4-imidazolyl)-ethylamine, and is formed from

histidine by histidine decarboxylase. It is found in most tissues of the body, but is present



in high concentrations in the lung, skin and in the gastrointestinal tract.
At the cellular |level inflamatory cells such as nast cells and basophils
store | argecanousts of histamne. It is recognised that tha/sdeyednul ati on
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common cold. (See, Greiff L et al Allergy (1999) 54(11) 1204-8 [Experimental common

cold increase mucosal output of eotaxin in atopic individuals] and Kawaguchi M et al Int.
Arch. Allergy Immunol. (2000) 122 S1 44 [Expression of eotaxin by normal airway
epithelial cells after virus A infection].)

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

R
X 3 T—N—W—R"
OB
wherein:

T is C(O) or S(O);
W is C(O) or S(O)3;
25 Xis CH;, O or NH;
" YisCR orN;
R! is optionally substituted aryl or optionally substituted heterocyclyl;
R%is hydrogen or Cy.¢ alkyl;
R’ is hydrogen or optionally substituted Cy.g alkyl;
30  R*is alkyl, cycloalkyl, optionally substituted aryl, optionally substituted aralkyl or
optionally substituted heterocyclyl;



WO 03/ 004487 PCT/ SE02/ 01311 3 R5 is hydrogen or Cl_6 al kyl; wherein the
foregoing aryl and heterocyclyl noieties are optionally substituted by:
hal ogen, w@ano94487tro, hydroxy, oxo, S(O, R21, OC(O NR6R7 PCNRERS(1311
NR10C(O R11, NR12C(O NR13R14, S(O 23NR15R16 NR17S( O 2R18, C(O NR19R20,
C(O R21, CO2R22, 5 NR23C02R24, Cl1_6-al kyl, CF3, Cl-6 al koxy(Cl.6)al kyl,

Cl -6 al kogyis }%g,g nlek-8 Al a3l xy(Cl 6) al koxy (preferably not form ng an
acetal), Cl1_6 "al kylthio, al kenyl, C2_6 al kynyl, C3-10 cycl oal kyl
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Independeaydwalkﬁ (1t§elﬂ6pt?onaﬂ§81%t1tu% byR8,.4 &Ryl drbRo), RkthylddkdioxiRl3, R14, R15,
R16, R17 R20, R22, and R23 are i ndependent |y, hydrogen, Cl 6

al kyl (obﬂifblﬁmmglhxlem@wmPb@lyanphﬁwlﬂéneahalkﬂyahmyy Fherdtg phegyd( | ky
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EHC( O (CLS! lsal%ivf yﬁﬁhﬁ& ;_hc/érfxx %ﬂrRy#I(P))q(é o)ﬂ%% loﬁ% Py RS L kchps) or
Nrpe Nt S g0 CRONHICHIBODLLESE, 03 ARSI, NBICIN e sR00, ©
S(O) 2NH( CMHS(@DKSZi;alkys(@@mmalhylhlcwo)r@Cl?syano Cl 4 alkyl, CL 4 al koxy,

ONI2, 014 ON(CL 4 alkyl)2, CORH, CO2(Cl-4 al kyl
ﬁ(HC%O)(ClpC{lg)ﬂ )‘ndeﬂ?%‘k%ﬁ O%a?w) 25 c{og(c:14a| kyl)( CF3 or >éc:)F3)

al terpati RélW, NRQR?RIWRSR%“ INP&W%‘S MRLFRLRY, NRLIELREranbF L ard, al kyl ) 2

may, | ndependent ly, forma 4-7 menbered heteroq%g:l ic ring azeti di ne,

pyrroli di Hslepgrdsedly.divdeogen {ziepiling (optiopalip pigrstitetebiokalagen., 1@?4{5@?)&(211 Gy 't he
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SR T O G I s S LR
described iy, B9,a09, diéy1R ey S Qs huds @500, ) alig) L&, . athfd Al 4
OCFs3) or heterocyclyl (itself optionally substituted by halogen, hydroxy, nitro, NHp,
NH(C;.4 alkyl), N(Cj.4 alkyl)z, S(0)2(Cy.4 alkyl), S(O).NH,, S(O),NH(C;.4 alkyl),
S(0),N(C;.4 alkyl)s; cyano, Cy4 alkyl, Cy.4 alkoxy, C(O)NH,, C(O)NH(Cy.4 alkyl),
C(O)N(C;.4 alkyl)z, COH, CO,(Ci4 alkyl), NHC(O)(C;.4 alkyl), NHS(O),(C;.4 alkyl),
25  C(O)(Cy.4 alkyl), CF3 or OCFs);
alternatively NR°R7, NR®R?, NRPR™, NRPR'6, NR®R® or N(Ci.4 alkyl), may,
independently, form a 4-7 membered heterocyclic ring, azetidine, pyrrolidine, piperidine,
azepine, 1,4-morpholine or 1,4-piperazine, the latter optionally substituted by C;.4alkyl on
the distal nitrogen; |
30 R*,R'"and R* are, independently, Ci.¢ alkyl (optionally substituted by halogen, hydroxy
or C3_1(; cycloalkyl), CHZ(Cz_s alkenyl), phenyl (itself optionally substituted by halogen,
hydroxy, nitro, NHy, NH(C;.4 alkyl), N(C;.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(O),NH(C1.4



WO 03/004487 PCT/ SE02/01311 4 alkyl), S(O2N(Cl_4 al kyl)2 (and these al kyl
groups nmay join to forma ring as described for R6 and R7 above), cyano,
Cl_4 al kywp ogno#4sal koxy, C(O NH2, C(O NH(CL. 4 alkyl), C(@CHSER2/d3al kyl )2
(and these al kyl groups may join to forma ring as described for R6 and R7
above), CO2H, C02(Ci1_4 al kyl), NHC( (C1_4 alkyl), NHS(O2(Cl_4 alkyl),
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salts such as a r gchioril dsphat e,

sul f ate, alkghatand thhsacam}mgmupﬁ umyr@heo f(ﬂ‘ﬂl' £ﬁ1ﬁ§as da&ﬁwealtﬁr REhiid Rt ghove),

oxal ate, net hanesul fonate or t ol uenesul f onat e. ts also include netal
oal t o 5 ubRHaCOR e, NREHD (e A NS et ) 60 - Y. e
corrpoundsd@jlz% he invention nay exist as solvates (such as hydrates) and the
present invention covers all such solvates. Hal ogen includes fluorine,

chl ori ne, obarDNrmdamdraoﬁ;dJrmq)hammutic@ﬂgmp&peabtb smb:itb@rbe"s o(hsdivaielithegedfhose of

al koxy) are st ht or E chain and 5%{ | e, t hyl ,
ethyl, n-propy mrFé?P}%?PB ?ﬁ %Pfeﬁenimdf’%‘?‘h%ﬂ“eet"h%‘} i a RF%W s fOI‘F’é _
ex arrph@, YeuBl hs &{anﬁl)ﬂn)él's dﬁ%t’éb’é@)ﬂeré §eonf1&flc %ﬁﬁ@ @r taﬂbﬁ;@%‘) 9Yhe PI@:/&)lt oal kyl is
mono-, bi or tricyclic and is, for exanp ropyl, cyclopentyl,

cycl ohexylnvenfmrbmmssl alb?HCbamﬂw gid mmﬁges;t}@tegéhka} ﬂOPW@ODS optionally fused
to a benzene 8

bi cycl o[ 4. 2. 0] oc]ttabl‘l’l Q‘gts @Irlcllee%cﬁq%&m E‘% y‘?Chra}S r?ghyssl{/ scthéon‘}de ﬂg}’%{g?fkl ’ild
pr ef er abl yy@E&orthé abkshare, belieg, @taatamlyc%&*umaﬂw Imdl&atd) rta&fr@te;mtrytephenyl
or naphthyl. Arylalkyl_ is preferably aryl(Cl 4 alkyl) for exanple benzyl or
2- pheny| ePﬁa ?_JLteyrpethanesulfonate or p-toluenesulfonate. Salfs also inchide metal salts, such as
20  alkali metal salts (for example a sodium salt).
‘The compounds of the invention may exist as solvates (such as hydrates) and the
present invention covers all such solvates.
- Halogen includes fluorine, chlorine, bromine and iodine.
Alkyl groups and moieties (including those of alkoxy) are straight or branched
25  chain and are, for example, methyl, ethyl, n-propyl, 1-methylethyl or 1,1-dimethylethyl.
Alkenyl is, for example, vinyl or allyl.
Alkynyl is, for example, propargyl.
Cycloalkyl is mono-, bi or tricyelic and s, for example, cyclopropyl, cyclopentyl,
cyclohexyl, norbornyl or camphoryl. The cycloalkyl ring is optionally fused to a benzene
30 ring (for example forming a bicyclo[4.2.0]octa—1,3;5-trieny1 or indanyl ring system).
Haloalkyl is preferably CF;. Haloalkoxy is preferably OCFs.
Aryl is preferably phenyl or naphthyl.

Arylalkyl is preferably aryl(C;.4 alkyl) for example benzyl or 2-phenyleth-1-y1.



WO 03/004487 PCT/ SE02/01311 5 Heterocyclyl is an aromatic or non-aromatic
5 or 6 nenbered ring, optionally fused to one or nore other rings,
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subst i t ut ®gthidayl-2-HpbrabshzodiiGiHenyNklsd Knowiy ¢ %b!nzdﬁ%i@nylﬁ(o@hi? W@udﬁﬁ@@bf\'% R7,
NRSR9, NR1OC(O R11, = NR12C(0) NR13R14, ( é) 2NR15R16, NR17S(0O) 2R18,
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al koxy(C1_6) al ky} N- e éﬁ?ﬁﬁ()unﬂ)f Bormula (1) is, for example, a 1-oxido-

[1,4’bipiperidinyl-1’-yl compound.

25 In one particular aspect the present invention provides a compound of formula (I)
wherein: T is C(O) or S(O)z; W is C(O) or S(O),; X is CH,, O or NH;; Y is CR? orN; R!is
optionally substituted aryl or optionally substituted heterocyclyl; R? is hydrogen or Cy.¢
alkyl; R? is hydrogen or optionally substituted Cy.¢ alkyl;R* is alkyl, optionally substituted
aryl, optionally substituted aralkyl or optionally substituted heterocyclyl, R’is hydrogen or

30  Ci. alkyl; wherein the foregoing aryl and heterocyclyl moieties are optionally substituted
by: halogen, cyano, nitro, hydroxy, oxo, S(0),R*, OC(O)NR’R’, NR*R’, NR°’C(O)R"",
NR'2C(O)NR"R™, S(0),NR"R"®, NR"S(0),R", C(O)NR"’R*, C(O)R?, CO,R%,
NR>CO,R*, Cy¢ alkyl, C1.6 haloalkyl, Cy.¢ alkoxy(Cy.¢)alkyl, C1.¢ alkoxy, Cys



WO 03/ 004487 PCT/ SEO2/ 01311 6 hal oal koxy, C1.6 al koxy(C1.6)al koxy, Cl-6

al kylthio, Cl1.6 haloal kylthio, C2_6 al kenyl, C2-6 al kynyl, C3_10

cycl oal kywo(sweaBT optionally substituted by Cl -4 al kyl oPCasEp2/01311

nmet hyl enedi oxy, difl uoronethyl enedi oxy, phenyl, phenyl (Cl.4)al kyl, phenoxy,
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cycl oal kyI CI—|2(C2 6 al ke % I) phenyl (itself optional lé substituted by
hal ogen, gl SubTituted WNH alogpy, éydwxa} R0y S(QkiCaz 2lkyhy R{PDH2.Syepa( 1 4

A ooé?%cé% 9: R B e SRR % i

C( O ( C1. ANHGM)|C1-4CHRyln NHSTE3) Cos alk§l) he(@x Gy akyl), qmtos@anQpand)qatd y

oot )2 S EEang i Y R & R O B R R RS Rosp ekl

g'( 8"{\%(?6 3 Eézﬁ%ll{)z%eﬁn@ép@ﬂdlegggl%ﬂi %elﬁoﬁ}’f ?@Waug(s@éﬂﬁﬁ&ibfh%géﬂ )

NHS( O) 2( Chydrony Ry €C)-jo agcloplkgh), GHzCey Iabkenleﬂfavmnyl (@@ﬂiac)ptloaalﬂsesubamuw@lt;y NR6R?,

NRSR9, NR13R 15R1 ma i ndent. |

menber edRﬁﬁf) érﬂoggﬁi& ?“r’fg@ chi“r?g(yl)lpi}&ﬁgle ﬁ‘?@ %&)g&: Hﬁ'el? azep| ne,
1, 4- nor pRa),Nel,ofyaio éblglamqn Az 4rtﬂk0)¢yh€(®mH§fC(@9NH@134| dINyl$ ld@‘H laoed,_py
Cl_4al kyl on_the distal are, ind e%en ent]I

o Uy TR S KI(Ch - SU: NP OB AT b G0 Crplis MFW@@

o ogeh.  hotero M el BorkRt e BRGDy hatbh by @Ry AR, WS SRR ikl o

al kyl gr oNpS-yaiy 2ACILa Nt gS @3, NHEC 00),R6CanakRR),, above
%024 fﬁﬂdﬁ%s‘@‘f AN a3l ko) S O IR cﬂﬂ”m 2" Chnd
t hese al k§¥3%8r hb%lk‘ﬁaa I?_\J!EHXX ﬁ‘g}%ﬁ;‘iﬁ»}é{&% ‘5@0&&8 Ct-opl ﬂ%z H)R
above), cgan@ ), NH@(0)( %ﬂkﬁ Ky O)CR) b, S Seyid crldey! )

ONCl_4 Kyl d 4 t :
destr bedOC%B) ARG (mr%r B G ARIRg, s ARG 51 k1)

NHS 30 al k QCF3 het |yl

r s ot ity Repbliptin, tkine Byt ok dihe, TS N &1 4
al kyl), NuoGiphbliak ki b ¥diferaind, Iﬂmaua! d;y fon QTYOLBSti Ry UyQIIQal‘k‘_s?l of GEMigdall i NG as
described for R6 ,and;R7 a?l ve), Cl 4 al kyl), S(O 2NH2, S(O) 2NH(Cl_4

al kyl ), S'P@PEN( &R aprdR) Arg, éﬂi*ﬁfP? Eb’a@kwlkﬂr(@ﬁ}!ﬁl 9“‘?5&%6‘1‘@’ @PgAta ring
as descripetlofPor €10 cycloalkyl), CHa(Cos alkenyl), phenyl (itself optionally substituted by

halogen, hydroxy, nitro, NH, NH(Cy.4 alkyl), N(C;.4 alkyl), (and these alky!l groups may

25  join to form a ring as described for R® and R’ above), S(0),(C;.4 alkyl), S(O),NH,,

" S(0),;NH(C4 alkyl), S(O);N(C1.4 alkyl), (and these alkyl groups may join to form a ring
as described for R® and R’ above), cyano, Cj_4 alkyl, Cy_4 alkoxy, C(O)NH,, C(O)NH(C;.4
alkyl), C(O)N(C.4 alkyl), (and these alkyl groups may join to form'a ring as described for
R® and R’ above), CO;H, CO,(Cy.4 alkyl), NHC(O)(C;.4 alkyl), NHS(O)2(Cy.4 alkyl),

30  C(O)(C.4 alkyl), CF; or OCFs) or heterocyclyl (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),(Cy.4 alkyl), S(O):NHj, S(O),NH(C;.4 |
alkyl), S(O)oN(C}.4 alkyl); (and these alkyl groups may join to form a ring as described for



WO 03/ 004487 PCT/ SEO2/ 01311 7 R6 and R7 above), cyano, Cl_4 al kyl, Cl4

al koxy, C(ONH2, C(ONH(CL.4 alkyl), C(ONCl1 4 alkyl)2 (and these al kyl
groups mewojodiom48D forma ring as described for R6 and RPCals®oE)1311CO2H,
C2(Cl_4 alkyl), NHC(O(C1 4 alkyl), NHS(O2(C1 4 alkyl), CO(C1_ 4

al kyl), CF3 or OCF3); or an N-oxide%hereof; or a pharnaceutically

accept abl gssal t,7t her 5.or sQlvate t ) further, aspect X is
0. In ano Pdg E?: e‘iﬂaf’% Crvetil- @wﬁ?’&%@éﬁ‘&#@@*@ %?Elf @:of fluorine,
chlorine, C(Gsm(:qukawyn(ze(mwé Alyyl rgﬁsdpy Irﬂayqu@éiém@h E’uﬁé)és (&enBsd Rk RY and

met hoxy). Ln a further aspect d optional | éﬁzubstltuted (for

e>r<]iarrpl e Wi ﬁb@Y?ékCQM 6P(C1r0 aim})e]& X 4HHHYngTHS((@ ci dkyly G(Pﬂll@lﬁ@ or
ot noxy) . D, CELH PEFRRBEATN G %2? o pfgree Qi Ko BRREGl Bhestor; o

or three ofasdélvauerisresthl oro, nethyl or rret hoxy. In another aspect Rl is
phenyl optionally substituted by hal ogen (especially fluoro or chloro),
Cl_4 al kyl (espedithey aprechsfiily O.  especial |y optional Iy substituted (for

examl e 1 ndepeilaihy dbid rONE ek Bk SRu00e A GIBE ALY b N1 e

of ) by fluoro her aspec

di chl ﬁr Fpl&ﬁmkﬂ Cdsﬁecmi?y met(hmalogﬁﬁFmbkp(apébiéllyllmﬁmph?nyI

2-met hyl -4-c eny 2 I chl orq phen or .

3, 4-di chl or o- 2 ? s reRsgt K 1Srphs%pﬁtéﬁ>na§§/;§é€%tl%tﬁ§ or exlar%EHﬁW\'/‘iPioéleéU’G)Ofand
the other yise &g@)zv%alogEH (c‘fhp@élhlll}t ﬂﬁd%Btopgﬁloﬁﬁ?@ﬁ]alﬁ?d' (Sspek etiall rr%ﬁﬂr'ld)rb rafjgt her

aspect Wis I 7 yet "anot’her aspect 0 when Y is
CR5, the @tmpy)(mdscldiy miethopp). aln alsyill dnhapreticet abis;pmn)drssbstnutb@bymn@ftwo

| at t t th
TENG ) - WPRA G Boarpe AiBich Rt oS B et reskbRan PR ghpnelly s )
further asgR€tuted by hdokdV@BidcRily Yiuofo &H‘éh@droj\lcl%%ﬂ@ﬂ}(e@gzd ally- mé-’tﬁyl')n yet
anot her aspect R2 1s hydrogen or nethyl; for exa drogen. 1In a

further asgrserllRYpiigna mubaéﬁteén(fomamle HfdGPeIélﬁa‘frler@hW@rtW@ém thipeof st | |

furt h‘?[%I %’p%gfagg‘%wb dr Hﬂ?&{?ﬁ tb&tfl'ﬁto?o cﬁ’l@ﬁo”%/ﬂrp ﬁaes‘tt’ﬁﬁf fu&éﬂ%@{lpé’c{ﬁﬁi’% 3,4-

unsubs terocyc nmono- su erocycly

substi tue ﬂtcﬁld@ﬁph@gylc bQSﬂﬂltloﬁﬁlm-hhlﬁﬁﬁ4dR®ﬁfphbﬁjd 2pepitey]-43¢hl dropleenfyly Rtdrer
aspect thegﬁglres i nentian grow des a compound of formula (1) wherein R4

is aryl (dighlag: n‘BP%‘Y]&li‘é?\Xlllor r-ishRtngmetydpayhl |y phenyl ) optionally
cthyl): 9&?94%?‘@2‘5";*‘%*‘3 ] o) B PP exarpl e chi or o or
fluoro), CF3, OGN sidd2rder 4smek i) C(@or exanpl e CORCH3),

20 In another aspect W is S(O)s. ‘

In yet another aspect of the invention, and when Y is CR?, the compounds of
formula (I) are preferably trans in terms of relative stereochemistry, that is, the piperidine
ring and the T-N(R?)-W-R* group are both equatorial on the cyclohexane ring.

In a still further aspect of the invention Y is CH or N; especially N.

25 In yet another aspect R? is hydrogen or methyl; for example R? is hydrogen.

In a further aspect R?is hydrogen or methyl; for example hydrogen.

In a still further aspect R* is unsubstituted phenyl, mono-substituted phenyl,
unsubstituted heterocyclyl or mono-substituted heterocyclyl, the substituents being chosen
from those described above.

30 In a further aspect the present inention provides a compound of formula (I) wherein

| R" is aryl (for example phenyl or naphthyl; especially phenyl) optionally substituted by one
or more of Cj¢ alkyl (for example methyl or ethyl), C;.4 alkoxy (for example methoxy),
halogen (for example chloro or fluoro), CF3, CN, COy(C;4 alkyl) (for example CO,CHj),



WD 03/ 004487 PCT/ SE02/01311 8 OH, OCF3, S(0O2(Cl_4 alkyl) (for exanple
S(O) 2CH3) or NRBRI9 (wherein R8 and RO are, independently, hydrogen or Cl 4
al kyl'); owolewenstyclyl (for exanple imdazolyl, thienyl, PCT/SE02/01311
tetrahydrothienyl, thiazolyl, 1,3, 4- thladlazolyl pyrldyl or

di hydr oi soqui nol | nyl) optionally sdbstituted by oxo, halogen (for exanple

hi NR8 in,
and Ro ar ORI N oo en B TR IR LR = By BSrich v T
mor phol i nmdepd:n‘deﬁnhpﬂlbéfogaﬁ PECY.4 Vl)§oxﬂﬁ&!ﬂ&dycl§fﬂ)(ﬂ0@6ﬁdrﬁpde sRBEAIYL HEsh y one
or nore of C1 6 alkyl exan‘gxe met hyl or et hzy(% Cl_4 al koxy ,

exanpl e nﬁt%YWthiWé{Yé]@éwlﬂf é3:4 %f’f*ﬂoé’lcwf@b’b(’fdil reisp@yinolard) 015@8!11311}’

xanpl & SL 00 PRREHFREB: oo oo Ll B bt
hydr ogen SRR (wheatikR®)and RY age, findepbtents ﬂﬁ/ﬂfog@ﬁ of e, alﬂtyl@n%p@zrulﬁ% drs

substitute l??i’é‘em aII nono--substit ut ed) henyl , the substituents being
chosen frH}ﬂIé gl &8@8 B"e%fspgﬁf&és PhWYéogttanly F‘U’rsilﬂ’éffd o5 prscer mpereiod C[J)ISIenyI

Py oxy. a7 xS 3 Y O PSR Py by F1dip (RO

S \l/J\/It':St i tut exhoggle sglo))oz((r@uono)aﬂk’y,l ON, @gzmakmg I(Bor efﬂn_qdlé ?CMXI%ID( Ci‘H(I,difR_%G
erein

§1ydr oxyal E@)Z((g‘:% al}ky&%é@&é%%ﬁ%@@ﬁ%ﬁﬂﬂ ‘%f’r%}g ’ Lk)@r%gyl net hyl ) or

phenyl), (Gleflerfdish Ihkﬁanl gbm@r,c D2, NHS(O)Z(Cl 4 al kyl'), S(O 2NH2,

S(O 2NH(C1_4 aI kyI (O 2N(C1_4 alnd%g In yet another aspect R4 is
phenyl or het eiﬁb%%'lhw aspe¢tidiélre @venitindh’ i Sut@FJtW"[@r(&me?lallZOn@wb%ﬂosmtuteéh by:

hal o, hyd n 13 and R9 are,

i ndependeiﬁ‘f%'1 tﬁé %{"%“8‘?1%%9&&%%@&6{‘?%%0 ds Cr albot'l ‘tself optionally
substi t ut ed byhﬁ( @)lﬂ(uﬁher aspeal Yk pher${ G))Bd@dsremcllyl eifBkr 6f @hic@iyopthelKR26 -
(wherein referably 2); and R26. is Cl1 4 alkyl, Cl 4

thr oxyal Elghlst w@gilbw gyef k%ﬂo R’Wa Qgio, &Y%nq(ym AR ﬂla@l@@/@r&@&qpﬁww hyl) or
g( ((?))ngil\?H( cl 4 2\%@ aﬁlgﬁé(lb;g(or ak 6%%%2?@?% g)agl&%é%% ()Vgg? ?%iél\d\tgr"f bl e

R4 is pheﬁytfelmll()ly Dnaid Btl ?&633& nlkayt, Iéla 4Hnydroblmlbyl ﬁyﬂcyﬂqa,lkyl(ﬁ:%rladizyl):(lss?nﬁs

ami no, a 0 a

S(O 2phenwc)lopr@{ylg}g@yiﬁyhe%?g%g %eﬁwgﬁ {:l&b%ﬂi %IH%%SM& e)r/abl y 2);
d R26 7 | oal kyl Cl 4 | Kyl

(such as cyol onrop P A s a4 P ol Kyl thi o GO N,

NHS(O) 2(C1_4 af )motlsr(r@)SMB 1@1@)121\11;:(}@1&@3'0&1 kgjitiber @frwéeh))szcm(d@maw al kyI ) 2

(an 33@63@133@%43 15 BB Aoty b arlo? bR, iR RSk AR 10 e, OF RO and K7
independently, hydrogen or C; alkyl), C1_4 alkyl (itself optionally substituted by S(O)»(C;.
4 alkyl), S(O)phenyl), Ci.4 alkoxy, S(O)R* (wherein k is 0, 1 or 2 (preferably 2); and R%
is Cy4 alkyl, C;4 hydroxyalkyl, Cs:; cycloalkyl(C;.4 alkyl) (such as cyclopropylmethyl) or
phenyl), Cy4 haloalkylthio, C(O)NH,, NHS(0),(C1.4 alkyl), S(O)2NH,, S(0),NH(Cj.4
25  alkyl) or S(0):N(Ci alkyl),.
In one aspect the variable R* is phenyl optionally substituted by: halo, hydroxy,

nitro, cyano, amino, Cy.4 alkyl (itself optionally substituted by S(0),(Cy_4 alkyl),
S(O).phenyl), C;.4 alkoxy, S(O)kR26 (wherein k is 0, 1 or 2 (preferably 2); and R* is Cia
alkyl, Cy.4 hydroxyalkyl, Cs.; cycloalkyl(C;.4 alkyl) (such as cyclopropylmethyl) or

30  phenyl), C;4 haloalkylthio, C(O)NH;, NHS(0),(C.4 alkyl), S(O),NH,, S(O),NH(C;.4
alkyl) or S(O),N(C;.4 alkyl), (and these alkyl groups may join to form a ring as described
for R® and R7 above).



9 In another aspect the variable R4 is phenyl optionally substituted by:
hal o, hydroxy, nitro, cyano, NRBRO (wherein R8 and R9 are, independently,
hydr ogen wpo 0@bo@sal kyl ), Cl-4 al kyl (i tself optionally sw®oItSEDUBEL by
S(O2(C1_4 alkyl), S(O 2phenyl), Cl_4 al koxy, S(OkR26 (wherein k is 0, 1
or 2 (preferably 2); and R26 is Cl1_& alkyl, Cl.4 hydroxyal kyl, C3 5 7

el oal kyl ¢ hi o, ‘*n%%%}‘kﬁz@%&%?@%% LB B LR s Ry a1
or S(O 2N(n@ito lbyaxhdgy\IRgN ((vamdmutﬁaﬁﬂ a6y, in@¥petds 1INy drdeR. otr@lfsanglzgacung as
descri bed [ ve). I n another aspect the variable i s phenyl

opti onal | )?ké’%‘ésteiftq}?{“@ﬂalbﬁ/SUbﬁf&P@d Dpyi ek 1+ alkiyR.rEO)phemid), Camiak@XyCl- 4 al kyli
E'MLZ?'J nog*(omg* vyhe%anglg bugj&%@fef'éﬁagf@hﬁﬁc{wﬁus €l bgu(g ﬁ) Yydrah farRhiLKR20
halbo?I ftylt t7leydoalkpl(€1.5 aﬂﬂcy])@uchapeﬁﬂoprbpylmth}@)tﬂr@h%l) Elp ﬂh@rbyilkyf.thid o] gaklgy
substitu r erein an are,
i ndep_endeﬁ‘ﬂpsﬁ}lﬁaghgé%h(qyj 3@(’_6’){)43(@2{2@12)§(®VH(C{;§}4MYD(Q&%£Q)1N(§M 2bhe | y
subst i tUt %meé(@}ﬁkyl |rﬂagﬁglr1;1§/t6 Bk Xihg asSﬁQ?c g?cﬁfolrﬁﬁ‘| ﬁﬁﬁ”gbé?ﬁz'g.s 0, 1 or

2; and R6 is Cl or C174 am ne
group NR8SR9 i s,Infanothexappit ghe \rmnable(R‘fjls pylerazll kyticaalin sut(sstm:dsﬂ s hhlflCthdromy,

NHCH2 CH3 d Cl 4 t t
of the i nGRR: 3@ i, Mi}v%alé%gg G abieh B SaPel o ke gl o
fl 4 ehma,l] I 1.4

al Eg;;}m(af g(oﬁfxa%@l%ﬁ%xbwo%hgg g{o {/S)@lgr o g Wé)rr gﬁﬁ%ﬁﬂgﬁhgg ar e,

i ndependent | y, Inpduiiaaspact thztyambleRauwhenybnmlo bststu@slﬁxychdpl y NHCH3,

NHCH2 CH3 ) f4or 9] R4 i hen S t| t ut Wt h
hal ogen, g‘&ﬂ%%}@ ?yc?i@ﬁ]ﬁrg’ a(ws?1 refr?ﬁf %ﬁ% a“*ai’%%’(?{‘ d%fﬂytﬁ PRt T R4 i s
phenyl rTDraD(-y$)l,lb§t«,aIktyI @deMioptioadily agestitute P8 DB pﬁeyl%DMPJalm@ay,g(O)QR264 al kyl
(especially nethyl). In_yet apother aspect R5 iIs en. .25 I n anot her

aspect t héWpsiedehis G hasrs ?%Rprlﬁ)gméli‘y rpﬂh&?ﬂﬁ%@ﬂ%‘l’q yigdeept abl e salt
of a ggnpound afp,f a?rﬁﬂé"%gx%u? WRSR“’ f&@@@ﬂ% i’k H?t(é{ @%ﬂé ian{lgHﬁh B3 é‘ﬂika' '

netal salt (for exanpre 'um sa oun
Conpounds oo NHGHAH A of dajC1.4) hlylantihe suclf kN(CHYe) , (1f), (1g) and (I h) are

LR PTG R TN (D AR I Tt T
S-R4 (la) (foNe;lémpl@ﬂuorme or chlorine), C;.4 alkyl (for example methyl or ethyl), C;.4 alkoxy (for
example methoxy or ethoxy) or NR®*R’ (wherein R® and R® are, independently, hydrogen or
20  Cis alkyl; and NR®R? is especially NHCH3;, NHCH,CHj or N(CHs),).
In a further aspect R*is phenyl substituted with halogen, alkyl or alkoxy.
In a still further aspect of the invention R* is phenyl mono-substituted with halogen
(especially chloriné) or C;.4 alkyl (especially methyl).
In yet another aspect R®is hydrogen.
25 In another aspect the present invention provides a pharmaceutically acceptable salt
of a compound of formula (I), for example a metal salt {such as an alkali metal salt (for
example the sodium salt)} of a compound of formula (I).
Compounds of formula (Ia), (Ib), (Ic), (Id), (Ie), (If), (Ig) and (Ih) are examples of
compounds of formula (I). '

30 In a still further aspect the present invention provides a compound of formula (Ia):

9 RO
Ly R} 0 |



WO 03/004487 PCT/ SE02/01311 10 wherein: X, Rl, R2, R3 and R4 are as

defi ned above; or a pharmaceutically acceptable salt thereof. In a still
further a&paso44BE present invention provides a conpound @CTfSEnmuilda ( 1b) :
RLXRORA4 (Ib) NCcNS-N--R- OOJ5 wherein: X, R, R2, R3 and R4 are as
defi ned above; or a pharnaceuti cal l y1 acceptable salt thereof. In a still
further aspRedin:ChERDRESRMnd BVELLE Akl QWAL Br 8 pEARRRMALEARY alRplleRak | C) :
20R30R XNRc1l- 14 (lc) Ry O werein: X, Rl, R,"R3,"R4 and RS
are as defhened. above; or a pharnmaceutically acceptable 10 salt thereof. In
anot her aspect

t he . d f . l. f bl in.t
of rol at i vo st & BOLH GRS Aspect fheeeant it Hatgh BRI o pLfoppala @)
C(ON(R3)S(O 2R4 group are bot I"hequatorigi t he cycl ohexane ring. In a
I

still further aspeBr—TKe present Vent i o) priovi des a conpodid of fornul a
(Id): ORS00 R X R4 (IdNNN er eiN—S%- , R3 and R4 are as

defi ned. above; or a phar i cal N cepgjabl ellsalt thereof. In a still
further aspect the present invention provi-des aoconpound of formula (le):

3 R =, NES- I . eLn. . are
as def ?nﬁ hgﬁeé%g;i ’I#)fﬂg’%jr\\%nr%nlgggéta ?%eaffnl% aﬁ@f“’ré%t gBPge%nsag tlc‘gﬁ%aﬁ%@eofsé In a
still furthesofaspect the present invention provides a conpound of fornula.

If): WD 03/004487 PCT/SE02/01311 11 .2 0 R3 O
(1) , Llln a still further aspect the presenji invention provides a compound of formula (Ic):

3
\ o RO

1
oA e -
\ = @)

wherein: X, RI, RZ, R3, R* and R’ are as defined above; or a pharmaceutically acceptable

10  salt thereof. In another aspect the compounds of formula (Ic) are preferably trans in terms
of relative stereochemistry, that is, the piperidine ring and the C(O)N(R>S(0),R* group
are both equatorial on the cyclohexane ring.

In a still further aspect the present invention provides a compound of formula (Id):

1 , O RO |
OO e

15  wherein: X, Rl, Rz, R® and R* are és defined above; or a pharmaceutically acceptable salt
thereof.

In a still further aspect the present invention provides a compound of formula (Ie):

o r
I

1 R2 I? 9
A
' 0] 0]

wherein: X, R', R%, R? and R* are as defined above; or a pharmaceutically acceptable salt
20  thereof.

In a still further aspect the present invention provides a compound of formula (If):



RL X RS11 -IN11 IIR4 Cif) 11 N 5U R wherein: X, Rl, R2, R3, R4 and R5
are as defined above; or a pharnmaceutically acceptable salt thereof. In
anot her awpesio4be conpounds of formula (1f) are preferablpgTiSEazBI3IN t er ns
of relative stereochem stry, that is, the piperidine ring and the

S(O) 2N(R3) C{(O R4 group 5 are both eddatorial on the cyclohexane ring. In a
still further aspect the present invention pr es a conpound of fornula
(lg): 2 OR30 RlXRR4(I9) N wher ei 1, R2, R3, R4 and R5 are
as defined above; Br—aX a gepmaiﬂ"salt t heffpof . In

anot her aspect the corrpo ds dﬂ % ) are preferably trans in terns
10 of relative stereochem e piperidine ring and the
C(ONR3)C(O R4 group are bot h equatorl on the cycl ohexane ring. In a
still furiefinsQect REFE, R 8RERT ark AY 8SHAAMDBYQ VL d%ﬁaﬁl&@‘mnch&btamr mul a
(rh)y: 1R20R30RXS—N~S—R4(Ih) N R5 0 wherein: X, R4
and R5 ar éalhféletmf i moﬁﬁb@@ecﬁhe goppeunda oé faringkl (ﬂ@ aamremrdﬁy Qan8115 tsradSt

t her eof . unds. of. for eferably
trans in ¢ fe]rr@{f‘rf‘{gl%Q%mo ﬁgrﬁ t@?t IPeocﬁlé)ﬁ‘f@tnF ging aﬂghl ?Ss(g)lt)ma% ‘g@?ﬁdﬁfﬁ’é Pring
and the Sal)bol KRk aﬁﬁlewyemnex@eeln?oth equatorial on’'the cycl ohexane
ring. A conpound of formula (1a) is or exanpl e:

N-[ [ 4- (2- Chl or & astil] ggr,hgbﬁc@ﬁggpg p{esent invention provides a compound of formula (Ig):
1,4 - bipiperidi n] 1' -yl ] carbonyl ] 4- et hyIO 2&3 tgnzenesul f onam de;

N—[[4 (2-Chl oro- f{uorophenoxy) |
ni&wm f onami(lge;

1, 4" -Dbipiperidin]- -B—=yX{ cAr oyIFf
4-Chloro-N-[[4-(2- chIoro4fI [
onyl ] \_hehzghesul f onani de; WO 03/ 004487

1,4 -bi piperidin]-1-yl.]
PCT/ SE02/ 01311 12 2-Chl oro-N-[[4-(2-chl oro-4-fluorophenoxy) [
1, 4" - bi pi paekedi: N, RE, RYIRPcR! B®t dre as defined above; or a pharmaceutically acceptable

salt thereof. In another aspect the cbmpounds of formula (Ig) are preferably trans in terms

10 of relative stereochemistry, that is, the piperidine ring and the C(O)N(R*)C(O)R* group are
both equatorial on the cyclohexane ring.

In a still further aspect the present invention provides a compound of formula (Ih):

L I
R™X R S—N—5—R* (Ih)
—C kT
5

wherein: X, R!, R2, R3, R* and R’ are as defined above; or a pharmaceutically acceptable
15  salt thereof. In another aspect the compounds of formula (Th) are preferably trans in terms
of relative stereochemistry, that is the piperidine ring and the S(0).N(R*)S(0),R* group
are both equatorial on the cyclohexane ring.
- A compound of formula (Ia) is, for example:
N-[[4-(2-Chloro-4-fluorophenoxy)[ 1,4'-bipiperidin]-1'-yl]carbonyl]-4-methyl-
20  benzenesulfonamide;
. N-[[4-(2-Chloro-4-fluorophenoxy)[1,4"-bipiperidin]-1'-ylJcarbonyl] —2-ri1ethy1—
benzenesulfonamide; ' A
4-Chloro-N-[[4-(2-chloro-4-fluorophenoxy)[1,4"-bipiperidin]-1'-yl]carbonyl]-

benzenesulfonamide;



benzenesul f onam de; N-[[4-(2-Chl oro-4-fluorophenoxy) [

1,4 -bipiperidin]-1"-yl]carbonyl] -4-fluoro- benzenesul fonam de; 5

N-[ [ 4- ( 2-vEbloatoo+447 f | uor ophenoxy) [ 1, 4' - bi pi peridin]-1'-yl] eartsenydiBibenzenes
ul fonam de; N-[[4-(4-Chloro-2-net h)i phenoxy) [

1,4 -bipiperidin]-1"-yl]carbonyl]-2-fret hyl - benzenesul f onam de;

4- Chl or o- Hdhide- y ]
14" i periln) o eSO TSRO bR gt et

2- Chl or o- I{ZFTZBS(J}fgmldED 2- met hyl phenoxy) [

[1214( 4bicﬁi gi %49{914y‘{1‘£0ar bon%/@ 144'qﬂP‘é&E@P%g‘ﬁf"%?rglogﬁh“r'\h‘&‘gfa? bonyl |
-4-f uorobelﬁeﬁgsgrf@ﬁ@ﬁfu@nam de; N [ 4- (4- Chl or o- 2- et hyl phenoxy) [

1, 4' - bi pi peridin]-1"-yl]carbonyl { -met hyl - 15 benzenesul f onam de;
[[4- 5( 4- &1—[[[43(% Qfgtmlpqmplmmw) ][4'-b1p1per1d1n] 1-yl]carbonyl]-benzenesulfonamlde

N-
N[ (2 A8 B e AR o SR AR e et ) car bony1

2- met hy|berizelﬁh&ﬁl’f6§aﬂﬁﬁenam de; N-[[4-(2, 4- D| chl or o- 3- met hyl phenoxy) [
4' - bi pi er| din ' -yl ]carbonyl 4 met 20 bhenzenesul f onam de;
Chi or o- kiGhierot WL(‘}r%W@r?omS r%)byglyeﬂdln] 1'-yl]carbonyl]-

4" -

bi pi ] carbonyl ] - benzenesul fonam de; 4-Chloro-N [ .
(2, 4- d?%LF‘gérsgifﬂanmhyl phenoxy) [ 1,4'-bipiperidin] -1'-yl] carb onyl] -

1

2-

1,

[ 4-

benzelkes uxmmmm -@schibrpf AmethyphBnaty) [dr4-b3pipaidiy] Blytloacbyhyl]-
1

[

b

, 4" - bi pi peri di n yI ] carbonyl]-4-fluoro- benzenesul fonam de; N[
4-(2, 4- WF’%ﬁSB ritry | phenoxy) 1, 4' - bi pi peridin]-1'-yl]carbonyl]-
e

[
frpnaice . L -
1, Zzeﬁfﬁfﬁe?‘%. ] ?)fo%ﬁl%%@%’ﬁo? [qhﬂ gfpﬁpe%dmgoygg%g%}ﬁ g“c?ﬂoam de; N

[4 (3, 4- Drarzbugsolionareidpy | phenoxy)

05/ ooaany N Ttat P L TE iR RS 14 il %/r[“iinfgnyjﬁ’af PSR! hyl phenoxy)

[ 1, 45 bi pdneesdsdifodardidely! ] car bonyl ] -. benzenesul f onani de;
N—[[4—(4—Chlbro—2¥methylphenoxy) [1,4'-bipiperidin]-1'-yl}carbonyl] -benzenesulfonamide';
N-[{4-(2,4-Dichloro-3-methylphenoxy)[1,4'-bipiperidin]-1'-yl]carbonyl]-2-methyl-
benzenesulfonamide; |
N-[[4-(2,4-Dichloro-3-methylphenoxy)[1,4'-bipiperidin]}-1'-yl]carbonyl]-4-methyl-

20  benzenesulfonamide;
2-Chloro-N-[[4-(2,4-dichloro-3-methylphenoxy)[1,4'-bipiperidin]-1'-yl]carbonyl]-
benzenesulfonamide; ‘
4-Chloro-N-[[4-(2,4-dichloro-3-methylphenoxy)[1,4"-bipiperidin]-1'-yllcarbonyl]-
benzenesulfonamide;

25  N-[[4-(2,4-Dichloro-3-methylphenoxy)[1,4'-bipiperidin]-1'-yljcarbonyl}-4-fluoro-
benzenesulfonamide; ‘
N-[[4-(2,4-Dichloro-3-methylphenoxy)[1,4'-bipiperidin]-1 '—yi]carbonyl]-

. benzenesulfonamide; A '
N-[[4-(3,4-Dichloro-2-methylphenoxy)[1,4'-bipiperidin]-1'-yl]carbonyl]-2-methyl-

30 benzenesulfonamide;

N-[[4-(3,4-Dichloro-2- methylphenoxy)[l 4'-bipiperidin]- 1’-yl]carbony1] -4- methyl-

benzenesulfonamide;



4-Chloro-N- [ [4-(3,4-dichloro-2-nethyl phenoxy) [ 1,4'-bipiperidin] -1'-yl]
carbonyl] - benzenesul fonam de; 5 N-[[4-(3, 4-Di chl oro-2-net hyl phenoxy) [
1, 4" - bi piwerm3ad4ap? | ' -yl ] car bonyl ] -4-fl uoro- benzenesul f on2eirsen2/N3i{ 4- (3
, 4- Di chl or o- 2- net hyl phenoxy) [1 ,4'-bipiperidin] -1'-yl] carbonyl] -
benzenesul f onanmi de; N-[[4-(3, 4- Di chlldr ophenoxy) -4' - net hyl [
1, 4" -Dbi pi pesdi Qi Mrrds. nyl | 4- net 7 410._benzenesul-f opam .de;
N[ [ 4- (3, g_q:gl%'ﬁplé;[%lp%%%—g%sﬁ;&ﬁQ?rﬁ%tpﬁlyﬂ%anolﬁ%[1,4 glplpen il -yi]cargonr?l]_
1, 4" - bi pi patzeadsn]fodamide] car bonyl ] - 4-fl uoro- benzenesul fonam de; N[
[ 4- (3, 4-Di chl orophenoxy) - 4'-nmethyl [ , L
1, 4' - bi pi pEreron)-Lit-CA-Pichlsenynithelbhenory) 1 Ahbininendingi f-sHeatbenyil- 15
4- Chl or o- léléx{zfeﬁésﬁffod'zixﬂfdﬁhl or ophenoxy) - 4' - net hyl [

i Rl o1 -y

1, 4' - bi pi peri ] carbonyl']- benzenesul f onani de; V

2- Chl of o- N-[[{43,¢4Diéhldrepimethylprenoxy)) t,4-bipipeligin] -1 ydcartonglpeflucton] - 1' -yl ]
carbonyl]- benzepesul fonam de; N- [ [4-(3 ,4-Di chl orophenoxy)-4'-nethyl [
1, 4' - bi pi peVEEsHtonamids) | carbonyl] -3-trifl uoromethyl - 20

benzenesuhf @i dSichioro-2-methylph 1 A'-bipiperidin]-1'- -

3. Oyano. N[4S gohjorg.2-methylphenoxy)[1,4 bipiperdin}-Toylicarbanyll . o v 1+ y1] car bo
nyl ] - benbenresesuifommidde; N-[[ 4- (3, 4- Di chl orophenoxy) |

1, 4" -bi pi i di nl<.1l' -yl ]carhbonyl B zenenet hanesyl f onanj de; 2

N LT (5 B SRR S o e B PR S B R e

met han@subémpadtudenamide; [ [ 4- (4- Chl oro-3 -net hyl phenoxy) |

1,4'-bipiperidin] -1'-yl] carbonyl] -2-nethyl- benzenesul fonam de;

N-[ [ 4- (4- [@{%4@1ﬁ@pmhpw@ﬁympthyl[l,4'—bipiperidin]-1’-yl]carbonyl]—4—ﬂuoro-

1, 4" -Dbipi LdinleL -yl] carbonyl ] -4-met hyl - benzenesul f onam de; 30

4- Chl or o- RE’[ZF‘%SWI?‘}:%W%&%’O- 3- met hyl phenoxy) [ 1, 4' - bi pi peri din]-1' -yl ] carbonyl ]

- benzenesil[4-0haDideprdhphaky)-3.-delBiyl{DJ40bpRteeiangyl)-yl]carbonyl]-2-methyl-
1, 4" -bi pi geri din]-1'-yl]carbonyl]-N, 4-di nethyl - benzenesul fonam de; WO
03/ 004487 °PEenespionamide1 14 N [[4-[(3,4-D chl orophenyl)nethyl] [

1,4" - s P RRIh SHotV-14-VA-LeRIPOIEhdxyd 4 TRIAWA 1, LBRARAREH! I ORI GS]-
benzenesulfonamide; | _
2-Chloro-N-[[4-(3,4-dichlorophenoxy)-4'-methyl[1,4'-bipiperidin]-1'-yl]carbonyl}-
benzenesulfonamide; ‘

N- [.[4-(3 ,4-Dichlorophenoxy)-4'-methyl[1,4'-bipiperidin}-1'-yl]carbonyl]-3-trifluoromethyl-

20 benzenesulfonamide; ‘
3-Cyano-N-[[4-(3,4-dichlorophenoxy)-4'-methyl[1,4'-bipiperidin]-1'-yl]carbonyl]-
benzenesulfonamide;

N-[[4-(3,4-Dichlorophenoxy)[1,4"-bipiperidin]-1 '~yl]carbonyl]-
benzenemethanesulfonamide; ’

25  N-[[4-(3,4-Dichlorophenoxy)[1,4"-bipiperidin]-1'-yl]carbonyl]- methanesulfonamide;
N—[[4-(4-Chloro-3-methylphenoxy) [1,4'-bipiperidin]-1 '-yl]carbonyl]ZZ-methyl-
benzenesulfonamide;
N-[[4-(4-Chloro-3-methylphenoxy)[1,4'-bipiperidin]-1'-yl]carbonyl]-4-methyl-
benzenesulfonamide; ‘

30  4-Chloro-N-[[4-(4-chloro-3-methylphenoxy)[1,4'-bipiperidin]-1'-yl]carbonyl]-
benzenesulfonamide; :

N-| [4-(3 ,/4-Dichlorophenoxy)[1 ,4'-bipiperidiri] -1'-yl]carbonyl]-N,4-dimethyl-

benzenesulfonamide;



4-Chloro-N-[[4-[ (3, 4-di chl orophenyl )nmethyl] [

1,4 -bipiperidin]-1"-yl]carbonyl]- benzenesulfonamde; 5 N[[4-[(3

, 4- Di chl owophemeB) am no] [1 ,4-bipiperidin] -1 '-yl]carbecyISEezierset hyl -
benzenesul f onam de; 4- Chl oro- N—[[4 (3, 4-di chl or ophenoxy) [

1,4 -bipiperidin]-1" -yl]carbonyl]- 1l%enzenesul f onam de;

10 benseniattfiarnrERES R e Al L HRBRESRE oy BN Lo ain 1
-yl ] car bobstizknc2ulf@idmitlie; benzenesul f onam de;

3-Bronp- N-[ ][ 4- 4- di chl or gphenoxy) 1 bi pi.peri din -yl ] car bonyl
benzenes ufr (-1\&[3[4 [{354- d1ch1<?rophen meLhyl]’[l 4‘-b1p1pgr1cpi)m] 1'—yl]c]:arbonyl]y ] yH-

4- Br ono- | or ophenoxy)[ 1, 4" -bipiperidin]-1-yl]carbonyl]-
benzenesu %I{gﬁréésnﬁg& %895 Dichloro-N [ [4-(3,4-dichlorophenoxy) [ 1,4

- bi pi ffer i At[§-[3B¥-Diciildrogienphayiino] H ,Heipienidiai)t f-glearbokeyl ]-4-methyl- :
3- Cyano- NE’# [4-(3,4- %Nghl orophenoxy) [ 1,4'-bipiperidin]-1"-yl]carbonyl]- 20
benzenesu $[ 4- (3, 4-Di chl or ophenoxy) [ 1, 4'-bi piperidin]-

-yl ]car 2 i i
N— [[4-(3, ?Q%m%hl-%r opﬁﬁ%mheﬁ%ﬁn@%ﬁ’@ﬂmm -#€y]jcarbony!]
- bi pi per i dénzpncktlfgrapgde;bonyl ] - 3, 4- di met hoxy- benzenesul fonam‘ de; 25

L SRR S B e B 4,500 T

1 4' i pb@@éﬁé@h}lﬂnaﬁndeyl]car bonyl ] - 4- (4, 5-di hydr o- 3- net hyl - 5- oxo-.1
H-pyrazol Dﬁﬁ}/(%ﬂbenzenesul f onam de; 4- Di chl orophenoxy) [ 1,4

- bi pi peri ¥r -Dighlprophersary) 1 43bempgl<£m]hywrlkasmonﬁﬂfiymeﬁlyl-so oxo- 1
H pyrazol sul fonam de; N-[[4-(3, 4-Di chl orophenoxy) [ 1,4
- bi pi peri %énz}{ﬁgful?%ggbonyl ] - 4- hydr oxy- benzenesul f onam de; WO 03/ 004487

PCT/ SE02/ 8B3drho-N-H4N3[4-{iéhlosopheb:ah| 104 cppiperadin)-11-yllcadboryilpi peri di n] - 1'
-yl ] carbonyl ] - 3- %t rif, I uor oret hyl ) - benzenesul f onani de;
N[ 4- (3, BEnBrRasriéPnsptdsioxy) [ 1,4' -bipi peridin]-1'

-yl ] cgy boay bmBenzenestbik-RR& P oxy)[ 1,4 -bipiperidin]-1°-yljcarbonyl]-
benzenesulfonamide
3,5-Dichloro-N-[[4-(3,4- dlchlorophenoxy)[l 4’-b1p1per1d1n] 1’-y1]carbonyl]—
benzenesulfonamide;
3-Cyano-N-[[4-(3,4-dichlorophenoxy)[1,4’-bipiperidin]-1’-yl]carbonyl]-

20  benzenesulfonamide;

N-[[4-(3 4-chhlorophenoxy)[1 4’—b1p1per1d1n] 1’—yl]carb0nyl] -2,5-dimethoxy-

benzenesulfonamide;

N-[[4-(3,4-Dichlorophenoxy)[1 ,4’ -bipiperidin]-1’-ylJcarbonyl]-3,4-dimethoxy-
' benzenesulfonamide;

25  N-[[4-(3,4-Dichlorophenoxy)[1,4’-bipiperidin]-1’-yl]carbonyl]-4-(3,3-dimethyl-2-oxo0-1-
azetidinyl)-benzenesulfonamide;
N-[[4-(3,4-Dichlorophenoxy)[1,4’-bipiperidin]-1’-yljcarbonyl]-4- (4 5-dihydro-3-methyl-5-
oxo-1H-pyrazol-1-yl)-benzenesulfonamide;

N-[[4-(3 ,4-chhloroph¢noxy)[1 4’ -bipiperidin]-1°’-yljcarbonyl]-3-(4,5-dihydro-3-methyl-5-

30  oxo-1H-pyrazol-1-yl)-benzenesulfonamide; |
N-[[4-(3,4-Dichlorophenoxy)[1,4’-bipiperidin}-1’ -y1]carbonyl] -4-hydroxy-

benzenesulfonamide;



4-T1[[[4-(3,4-D chl orophenoxy) [ 1,4'-bipiperidin]-1'-yl]carbonyl] am no]

sul fonyl] -benzoic 5 acid, nethyl ester;

2- Br ono- N\Wp[0d40a87- di chl or ophenoxy) [ 1,4' -bipiperidin]-PCDSEpreasbonyl | -
benzenesul fonam de; N-[5- [[[4-(3,4-Dichlor ophenoxy) [

1, 4' - bipiperidin]-1'-yl]carbonyl] arno] sul fonyl]- , 4-

t hi adi azo , ‘
(1 azole RSk ARt A0 - tipperdp oy SAPBBRTES i ot nyl
i no)-1- na@{mh@uﬁ‘amldéonam de; N-[ [4-(3,4-Dichlor ophenoxy) [ 1,4

- b| pi peridin car bonylﬂ - napht hal enesul f onam de;

N-[[4-(3,R: &%446?1@ écmbﬁs}qup 1¢4° pipippridipkd i- ulﬂCra}bopyll-benzenesulfonannde
yl b
[][ZaE BOEXQ%Q’%F%% en xyrﬁ"?%?[jvm-‘g.&’géegl?ﬁ]& 2?5@{9&19/'1 cérrlcg(%%lyf/ r]yl]ZbeF Eopl peri di

l)-3 pyciddnedgldsteopam de; 5- Chl or o- N-[[4 (3, 4-di chl orophenoxy)[ 1,4

1 b | ].- 2- | f
ot ot R PR TR Bt 1 carvony )
th| ophg&:&gg% }qu F’] CN— [[4- (3, 4-Di chl orophenoxy) [

- bi pi per | ar bonyl | t et rahydro- 3- thi ophenesul f onam de;
di oxi Ne[SA{[E{MjS,éHDmhlmdph[e{lakyQB 4-bifipdridim o Bryéleasbyyljamino]sulfonyl]-1,3,4-

1
,4'-b' [ bonyl ]-2- thioph | f de; 25
- Chl olr gl i c’[lﬁzo?‘%'ﬁl @&%@gé’og%ngxy) [1, Il‘ropblesIezgrl glnﬁ]m 1e yl ] carbonyl] -2, 5-
et fyl - Nbﬁmz(ga%uhmmew@)n%rmﬁpwdhnj\h 11dafodn11%5- ehlﬁle{r@n&m@ppxy) [

4' -Dbipiperidin] - c arbonyl] benzenesul f onam dé;
, 5-Di chl @aphtlm.lqnemlfc(r@ e(;Il chl orophenoxy) [ 1,4' -bipiperidin]-1'

| ].car bo&yd{%_[(%” ﬁ'l? hlER hi op hexg,ﬁ‘@%h i @QQ)KHF]-!L %1,]carbonyl]-2-naphthalenesulfohamide;

- n- But oxy-

i pi per i Ni-fi4-(3,4-Iyichieasphemody) (1,4 dizipexedit]- iﬁﬂm&ﬁyl]WQ%&ﬁfmﬁ7
PCT/ SE02/ 01311 16 N-[[4-(3, 4-Di chl orophenoxy) [ 1,4'-bipiperidin]-1'
] car botyazelesulfenamifieior omet hoxy) - benzenesul f onani de;

-yl
ﬁ |[ £n4 d?é Z oﬁa@l?? leg{)?ongt{ir'):ﬂgﬁ'c)ﬂy)[:& Yol blﬁbgﬂlcﬂﬁf id§lﬁﬂarl;onyﬁlj 61%1BQH¥1|111/D% met hyl -
pyridinesulfonamide;

5-Chloro-N-[[4~(3,4-dichlorophenoxy)[ 1,4’ -bipiperidin}-1’-yljcarbonyl}-2-

n

o<

o 1

' A\<' N_I—‘Q._-hl—‘l—‘Hl\)U‘l'

o

thiophenesulfonamide;
5-Bromo-N-[[4-(3,4-dichlorophenoxy)[1,4’-bipiperidin]-1’-yl]carbonyl]-2-

20  thiophenesulfonamide; ‘
N-[[4-(3,4-Dichlorophenoxy)[1,4’-bipiperidin]-1’-yl]carbonyl]tetrahydro-3-
thiophenesulfonamide; 1,1-dioxide
4,5-Dichloro-N-[[4-(3,4-dichlorophenoxy)[1,4’-bipiperidin]-1’-ylJcarbonyl]-2-
thiophenesulfonamide;

25  4-Chloro-N-[[4-(3,4-dichlorophenoxy)[1,4’-bipiperidin]-1’-yl]carbonyl]-2,5-dimethyl-
benzenesulfonamide;
4-n-Butyl-N-[[4-(3,4-dichlorophenoxy)[1,4’-bipiperidin]- 1’—yl]carbonyl]-
benzenesulfonamide;
2,5-Dichloro-N-[[4-(3,4-dichlorophenoxy)[1,4’-bipiperidin]-1’-yl]carbonyl]-3-

30 thiophenesulfonamide;
4-n-Butoxy-N-[[4-(3,4-dichlorophenoxy)[1,4’-bipiperidin]-1’-yl]carbonyl]-

benzenesulfonamide;



5

5- Ami no-N-[[ 4- (3, 4-di chl or ophenoxy)[ 1, 4' -bipiperidin]-1'-yl]carbonyl]-1,3,4
-t hi adi azwbe3/0@+48ul f onam de; 4-Brono- N-[ [ 4- (3, 4-di chl or oplremsrg)/o1311

1,4 -bipiperidin]-1"-yl]carbonyl]-2- th| ophenesul f onam de;
I\I-[[4(34D|chlorophenoxy) [ 14-I:I|p|per|d|n] 1

I b d ] N-
(3. 4. 0 o o Rt oL *I”E%I’*I‘II%I’H@"‘?“‘I‘IQII@ i Roneons |
Yy i

[
pyri di nesbblfz@n%ﬁhﬂfdeamide[ [ 4- (3, 4-Di chl or ophenoxy) 1,

- bi di | f d 15
N e (s B e R hpateaF v Qn SR Oy T fy | 2
yridi nesymf@@ﬁ{m@e N-[[4-(3, 4-Di chl orophenoxy)[ 1,4 -bipiperidin]-1'
yl ] car bonyl ] - 5-di fl uoro- benzenesul f onani de; N—{[4 (3, 4- Di chl or ophenoxy)

r
|

[

r

I

1,4'S by ért‘}siémodNr{]'A -3, 4-yliqhlcsephsngki U4 Ehipiperidisd-diretlbaskenyl]-26.4- thiadiazole-
n

I

enzenesulf d N-[[4- (3, 4-Di chl orophenoxy) [ 1,4'-bipiperidin]-1'
yl]car bo%yﬁ?g@%%g trifluoro- benzenesul f onam de;

p

[

b

5- Chl or o- Mﬁrbﬂro(lgv[{k% (B Midhl&plb‘rﬁzﬁ@%ybll II blFlpendm] 1’—y1]carbony11 -2-

1, 4" - bipiperi d| nj - car bonyl ] -2, 'uor o- benzenesul f onam de; 25
4- Chl or o- KupRhenesylfe n f or ophenoxy) [

1

3

[

c

R o B o s e
yl]cHh bopydic}inésulﬂoumnmez met hyl - benzenesul f onam de; N'.I :
2 bony! | SAIPRIG L4 Gt AR PrORGH wipeRa T 1-hekbonyiy's

2-chl or o-i}lyr[uilf}es@?foﬁargi&hl or o- 3- et hyl phenoxy) [
1, 4" -bipiperidin]-1"-yl]carbonyl]- benzenesul f onani de; WD 03/ 004487

PCT/ SE02/ Ditl§4-13, 41DICN0F<PPI15(1®SY4HCH diipiperdial-ireyhoarmatiet (), 1{dimethylethyl)-
1,4 -bi p| eridi nk rmyI ] car bonyl ] - 4- met hyl - benzenesul f onam de;
2 chl oro- r[ZfﬁeSfl op2 Shl or o- 2- et hyl phenoxy) [1,4" -bipiperidin]-1-yl]carbo

nyl]- 1penxefiesy, hfm@ﬁm%ﬁn& )[1,4’-bipiperidin]-1’-yl]Jcarbonyl]-5-methyl-2-
N-[[4-(4-chl OIODhGnOXBQ [1,4 ’ Ib' pi IO%I)I di nI y-yl ] car bony| ]y - met hyl - benzenes
ul f onani dgyndmesulfona

N-[[4-(3,4-Dichlorophenoxy)[ 1,4’ -bipiperidin]-1’-yljcarbonyl]-2,5-difluoro-
benzenesulfonamide;
N-[[4-(3,4-Dichlorophenoxy)[1,4’ —b1p1per1d1n] 1’-yllcarbonyl]-4-(trifluoromethoxy)-

20  benzenesulfonamide;
N-[[4-(3,4-Dichlorophenoxy)[1,4’-bipiperidin]-1’-yl]carbonyl]-2,4,5-trifluoro-
benzenesulfonamide; ' |
5-Chloro-N-[[4-(3,4-dichlorophenoxy)[1,4’-bipiperidin]-1’-yl]carbonyl]-2,4-difluoro-
benzenesulfonamide;

25  4-Chloro-N-[[4-(3,4-dichlorophenoxy)[1,4’-bipiperidin}-1’-yl]carbonyl]-2,5-difluoro-
benzenesulfonamide;
3-Chloro-N-[[4-(3,4-dichlorophenoxy)[1 /4’-bipiperidin]- 1’-y1]carbonyl] -5-fluoro-2-
methyl-benzenesulfonamide;
N-[[4-(2,4-dichloro-3-methylphenoxy)[1,4"-bipiperidin]-1'-yl]carbonyl]-4-fluoro-

30 benzenesulfonamide;
2-chloro-N-[[4-(2,4-dichloro-3-methylphenoxy)[1,4"-bipiperidin]-1'-yl]carbonyl]-

benzenesulfonamide;



[4- (2, 4-di chl oro- 3- net hyl phenoxy) [
- bi pi peridin]-1'"-yl]carbonyl]-2-nethyl- benzenesul f onam de;
[4 (2, WodBod48T 0- 3- f | uor ophenoxy) [ PCT/SE02/01311
-bi piperidin]-1-yl]carbonyl]-4- eret hyl - benzenesul f onam de; 10
[ 4- (4-chl or o- 2- et hyl phenoxy) [ 1, | bi pi peridin]-1"-yl]carbonyl]-2-nethyl
enzenelsu{[zt Mdﬂxﬁyrozl ﬁl@ﬂ@[ﬂreﬁbxy%[l[ﬂb(;ﬂp&ﬂhﬂtP‘y?]'cEE%BHM!] phearyy) [
-bi piperidin] -1'"-yl] carbonyl benzenesul f onam d
hi or o-benpgnesylforamide;o- 2- et hyl phenoxy) [

ot B Ry RSO it o vty
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N-(4-chlorobenzoyl)-4-(4-chloro-2-methylphenoxy)-[1,4'-bipiperidine]-1'-sulfonamide;
4-(3,4-dichlorophenoxy)-N-(2-methoxybenzoyl)-[1,4'-bipiperidine]-1'-sulfonamide;
4-3 ,4—dichlorophenoxy)—N—(4-methoxybenzdyl)—[ 1,4'-bipiperidine]-1'-sulfonamide;
30  4-(3,4-dichlorophenoxy)-N-(4-methylbenzoyl)-[1,4'-bipiperidine]-1'-sulfonamide;
4-(3,4-dichlorophenoxy)-N-[(1,2-dihydro-1-0x0-4-isoquinolinyl)carbonyl]- [1,4'-
bipiperidine]-1'-sulfonamide; |

N-(cyclohexylcarbonyl)-4-(3,4-dichlorophenoxy)- [1,4'-bipiperidine]-1'-sulfonamide;



Trans

N-[[4-[4-(3, 4-Di chl orophenoxy) - 1- pi peri di nyl ] cycl ohexyl ] carbonyl ] - N, 4-di net
hyl - benzepaswobf4enamn de; 10 Trans PCT/SE02/01311
4-chloro-N-[[4-[4-(3,4-dichlor ophenoxy) -1 - pi peridi nyl ] cycl ohexyl ] carbonyl ] -
benzenesul f onam de; Trans

N ([ 4- [ 4435 4= SbBRORAGNRXDmdml-PELbAOMI e HebRnts AT bk et hy! -

benzenesul fonam de;
N-[ [ 4- [ 4- 483 .4-di¢hidrophanplRgrdx2)phtn plapstyl)-d1 Avbipipycdiatie Xysu] foasrbdaydr] - 2- et hyl -

3 br oo MR S ToR B ERR DN b ARy Y Hsar 1o HyA preyenesEogmidsr bony | -
benzenesul f onam de; Trans

4-bromo- N-[[4-[4- (3, 4-di chl or ophenoxy) - 1- pi peri di nyl ] cycl ohexyl ] car bonyl ] -
benzerfesul f onaficdapornd 7f fomaula (Ic) is, for example:

3 | ]5 dlbgglz WE&M%%&? é e&cﬁllpé erlgxry qbﬁ{)]&d\fgyl]%ygfoﬁggl]%a%nlfﬁ 4Cr|nglﬂelx yl]carbon

3- cyano- Nodrlzéndsdtférdnttdéli chI or ophenoxy) - 1- pi peri di nyl ] cycl ohexyl ] carbonyl ] -
beri zenesul f onani de; Trans

N- [ [ 4- [ 4- TBna Ndil&id-6%. 6ﬂ?iéhiemwrloxmﬁemp@mwwl]cwl@h@w&@moealﬂJé‘bﬁyhrpetmls di et

hoxy- 25 %Qﬁﬁéﬂ ani de; Trans

N-[[4-]4- I'chlor orihenoxy) 1- pi peridi nyl ] cycl ohexyl ] carbonyl ] -3, 4-di net
hoxy-1(benZmned«hicondi [de4-(Fadishlorophenoxy)-1-piperidinyl]cyclohexyl]carbonyl]-
N-[[4-[4-(3, 4-di chl or.ophenoxy) - 1- pi peri di nyl ] cycl ohexyl ] carbonyl ] -4-(3, 3-
di net hyl - '%enéﬁr&f’s‘ﬂ& onaglide;i di nyl ) - benzenesul f onam de; 30 Trans

s e i

hydro- 3-net hyl -5-o0xo-1 H- azol -
N-[[4-]4- létﬁlzdnaduk&bﬂaundghenoxy) 1- pi per| di nyl ] cycl ohexyl ] car bonyl ]-3-(4,5-di

B%?Bg 4 437 et WJ@% éﬁéﬂchl%p%ﬁé? —plperld}{ly}]cycel\ Zeei\(r}]/ galfr I)I(I) r-ﬁag]methyl-

N-[ [ 419 4-hetwbncdigitlaati@phenoxy) - 1- pi peri di nyl ] cycl ohexyl ] car bonyl | - 4- hydr oxy
- benzenesul fonam de; Trans

N-[ [ 4-[4- Trens 3 dreme-Of-HEHE3xydichlopipberdxad-Ayripesidindleasipht xsdlchdagylj- 3-

(trifluor enesul fonam de; 5 Trans
N-[[4-]4- t?%&%%l c(?ﬂl%1 ropihenoxy) 1- pi peri di nyl ] cycl ohexyl ] car bonyl ] -
benzenesulfaanabretaso-NE{[ang-(3,4- -dichlorophenoxy)-1-piperidinyl]cyclohexyl]carbonyl]-

2-[[[[4- [tf'en(zgnegul%n%?rllgé ophenoxy) - 1- pi peri di nyl ] cycl ohexyl ] car bonyl ] am no] -

20  Trans 3,5-d1chloro-N-[[4—[4—(3,4—dlchlorophenoxy)-1-plperldlnyl]cyclohexyl]carbonyl]—
benzenesulfonamide; | '
Trans 3-cyano-N-[[4-[4-(3,4-dichlorophenoxy)-1-piperidinyl]cyclohexyl]carbonyl]-
benzenesulfonamide; :
Trans N-[[4-[4-(3 ,L{—dichlorophenoxy)— 1-piperidinyl]cyclohexyl]carbonyl]-2,5-dimethoxy-

25  benzenesulfonamide;
Trans N-[[4-[4-(3,4-dichlorophenoxy)-1-piperidinyl]cyclohexyl]carbonyl]-3,4-dimethoxy-
benzenesulfonamide; )
Trans N-[[4-[4-(3,4-dichlorophenoxy)-1-piperidinyljcyclohexyl]carbonyl]-4-(3,3-
dimethyl-2-ox0-1-azetidinyl)-benzenesulfonamide; |

30  Trans N-[[4-[4-(3,4-dichlorophenoxy)-1-piperidinyl]cyclohexyljcarbonyl]-4-(4,5-dihydro-
3-methyl-5-oxo-1H-pyrazol-1-yl)-benzenesulfonamide;
Trans N-[[4-[4~(3,4-dichlorophenoxy)-1-piperidinyl]cyclohexyl]carbonyl}-3-(4,5-dihydro-
3-methyl-5-oxo-1H-pyrazol-1-yl)-benzenesulfonamide;



sul fonyl ] -benzoic acid, nethyl ester; Trans

2-bronmo-N-[[4-]4-(3, 4-di chl orophenoxy) - 1- pi peri di nyl ] cycl ohexyl ] carbonyl ] -
10 benzerweuBfowami de; Trans N-[5-[[[[4-[4-(3, 4-di chl or opremsEy)/61B11

pi peri di nyl]cycl ohexyl]carbonyl] am no]

sul fonyl ]-1, 3, 4-t hi adi azol - 2-yl ] - acé¥3ani de; Trans

N-[[4-]4- Irch) 400 e -

N L o sl conhengioleod Aer el LSO Doy
N-[[4-]4- b&;nﬂehud:ﬂohmmlphenoxy) 1- pi peri di nyl ] cycl ohexyl ] car bonyl | - 2-

napht hal e esul

N-[ [ 4 [ 4- ( I‘E'?@ﬁﬂno(gé‘pﬁé%sapﬁeaoxgmé?lpﬁiddsl/srll%ﬂ@h@wél@?llbpeﬂﬂﬁony| ]-2, 4-di et
hyl - 5- t hig

N- [[4 [ 4- 53 4-di crﬂ;%?o Zgﬁegﬁly”?éfﬁgu peridinyl]cycl ohexyl]carbonyl]-2-(1- 20
pi per i di an%mNWF[MBme@ulhlbmpdiman) 19piperslinyljcyclohexyl]carbonyl]-

5-chl oro- , 4- di chl or ophenoxy) - 1- pi peri di nyl ] cycl ohexyl ] car bonyl ] -
2- thi ophg??iz[seﬂ?$’gﬁé Hi¥s: Trans

5- br ono- NTHIészm[@%gs dlcﬁéﬂl&"oﬁl@éﬂéﬂ9%Y)p1§erﬁlr8z?]"c&<§bﬂé¥ckli]Eéf%r%h}’a?ﬁ}ih&]car bonyl ] -2
- t hi ophenesul f onam

N-[[4-]4- élngIlei]rbﬁIm!Z@llc@plldemﬂv} eSIerpl peri dinyl ] cycl ohexyl ] carbonyl ] tetrahydro

“3- th

4, 5-di Lﬁf’?’?%?%”‘%ff%%ﬂ][?@f‘* (%d‘%lg%}“fé)%%’qﬁ‘é ’8/238})‘1?1?%‘?1% 138 °r13\?1‘3]1];%?5ti°8%]éxy| ] car bon

Zl]hﬁlothkpaﬂagmﬁdhgm?a{jn Ol oroahe ). 1- di nyl ] cycl ohexyl ] car bony! ] -
C or o- | C oro eno iperidin CyCIl ohex car pon

2,5- 30 dilFESAY & Hiwz@dééﬂlﬁwﬁw%haéoxs%-r ansp P e Y Y

G

2, 5-di chl WremsIN-[[I44[4E(a-4(-cﬁcl4lemphéﬁcmw}|mk}&pmdyr)yl]byabn@dyﬂ]daﬁbyshﬂlpﬁcI ohexyl ] car bon

yl]-3- thigph sulfo am de;
4-n-but oxﬁfpﬁ% ei'{y "Emﬁ)-F awtﬁql?msg]?@m‘i‘@ﬁ%xy) 1- pi peri di nyl ] cycl ohexyl ] car bony
]1- benzenesuyN-pa (@Q»dl@hﬂf@fl&loxy) 1—p1?er1d1nylﬁcyclohe r}{l]carbonyl 1-2-

N-[[4-[4-(3,4-dich or ophenoxy) - 1- pi peri di nyl ] ¢ycl ohexyl | car bonyl ] - 2-
(trifl uoromlhﬂiwﬁullﬁemmdfesul fonami de; Trans
N— [[4

i

m[g a(zr Efng @[}lﬁ?(g pﬁfelﬂ o%%enoxg R-eprql)eqr{drllﬁlylﬂ Xloilexy chIbLgﬁﬁ-B%QXiHeihl}li-g?t hyl -
thiazolesulfonamide;
Trans N-[[4-[4-(3,4-dichlorophenoxy)-1-piperidinyl]cyclohexyl]carbonyl]-2-(1-
20  piperidinyl)-3-pyridinesulfonamide; '
Trans 5-chloro-N-[[4-[4-(3,4-dichlorophenoxy)-1-piperidinyl]cyclohexyl]carbonyl]-2-
thiophenesulfonamide; |
Trans 5-bromo—N—[[4-[4—(3,4-dichlorophenoxy)-1-piperidinyl]cyclohexyl]carbonyl]-Z—
thiophenesulfonamide;
25  Trans N-[[4-[4-(3,4-dichlorophenoxy)-1 -piperidinyl]cyclohexyl]carbonyl]tétrahydro—3-
thiophenesulfonamide, 1,1-dioxide;
Trans 4,5-dichloro-N-[[4-[4-(3,4- -dichlorophenoxy)- 1—plperldmyl]cyclohexyl]carbonyl] -2-
thiophenesulfonamide;
Trans 4-chloro-N -[[4—[4—(3,4§dichlorophenoxy)-1—piperidinyl]cyclohexyl]carbonyl]—2,5—
30  dimethyl-benzenesulfonamide;
Tfans 4-n-butyl-N-[[4-[4-(3,4-dichlorophenoxy)-1-piperidinylJcyclohexyl]lcarbonyl]-

benzenesulfonamide;



Trans

5-am no-N-[[4-[4-(3, 4-di chl or ophenoxy) - 1- pi peri di nyl ] cycl ohexyl ] carbonyl]-1
, 3, 4- 10 wbioadasDl e- 2- sul f onam de; Trans PCT/SE02/01311
4-bromo-N-[[4-[4-(3,4-dichlor opheno&i) - 1- pi peridi nyl ] cycl ohexyl ] carbonyl]-2
- thiophenesul fonam de; Trans

N-[[4-]4- (Fard 205 &RhRrQBREAGXY3 4%&11&%&11&10@ -1 pysehiahg X iR neabdmydr-§4-

nmor phol i nyl ) 3-pyri di nesul fonani de;

6- br ono- NEi¢Rhepasuifenamigiec hl or ophenoxy) - 1- pi peri di nyl ] cycl ohexyl ] car bonyl ] -3

- ridin |.f,onam de;

L R PRSP FaaSta -ichioropbengr )l pigreicmAley PR BoHPTIk: (1, 1.
di met hyI ebé‘nﬂeﬁcsbﬁ‘ﬂﬂﬁﬁﬁém f onam de; Trans

N[ [ 4- 3, 4-dichl or ophenoxy -1-pi ?erl di nyl J cycl ohexyl ] car bonyl | - 5- met hyl -
20 yr THRRGUTHIAHA ehomphersy)- | piperidmylloydlonexsiicarbony -2

2-
N-[[4-[4 i;peridi nyl ] cycl ohexyl]carbonyl}-2,5-diflu
or o- benzgﬁggaﬂ namyg_BQﬂ%r ansfbr]an%dg
[
r

N- [ [ 4- [ 4- Tohnd N[ [dHUaB gipdieniopheribxy)- quiped1dixyy1]cw1@h@&3¢]>swbb@m-bqmthil-14H~

i fl uoronet hoxy) - benzepnesul f onam de; 25 Trans N[

[ 4- (3, @Wﬁ?&r%‘ﬂfﬁé%&@% 1- pi peridi nyl Jcycl ohexyl ] carbonyl]-2,4,5-triflu
o- benzg I

5-chl or o- N- ? Iﬁﬂ?wﬂﬁa[ﬁcﬁ}aoiﬁg%ﬁreo 8?2?/ 4 {-1pqlgeer%c%néyl]cyf]]omngl]Cﬁrg% i ér’%onyl]
2, 4- 0 f| thoaddadvdn2-endendnfideram de; Trans

¢ oM A S R AL R oo -

3- chl or o- Midfi#néshifosarftiadi chl or ophenoxy) 1- pi peri di nyl ] cycl ohexyl ] car bonyl ] -
5- fluoro-2-net hyl - benzenesul f onani de; WO 03/ 004487 PCT/.SE02/ 01311 25
Tr ans Trans N-[[4-[4-(3,4-dichlorophenoxy)- 1—plperldmyl]cyclohexyl]carbonyl] -2-(4-

N-[[4-]4- i chl hena i peridinyl]cyclohexyl]carbonyl]-2-methyl-
benzenes uf’r%&)ﬂhongln Q 30 nesuﬁ“ggarr}idé)

N-[[4134- (rﬁanéﬁcurshlloqwqphpn@%hcﬁ}omp@eﬁm@l)nyplbslycﬁhﬁn@mhbc}a]daw@m]] -32- met hoxy

- benzenesul fonam de; 5 Trans

N-[[4-]4- E’Erl‘itn%ﬁul:fﬁpﬁipﬁlﬁhenoxy) 1- pi peri di nyl ] cycl ohexyl ] carbonyl ] -2, 6- di net
hyl - benz Al Ae4 1

VL[4[ 4 Lo e or SpHeoR Xty bR PSS PYRAEH 1 - 4- ety -
benzenes uthfrmmhiyfet&ig];)-bﬁnmsulfonamde

N-[[4-[4- 'S“rans [ﬁfh (5 4p£glﬂ8%(o}f)%1énjb-x9§ E)%rl[ge?fdu}lydcyglo{mgxg éXrH)r?yﬂ-?png%L}l:Z-

20  pyridinesulfonamide;

(t
[ 4-
or

Trans N-[[4-[4-(3,4-dichlorophenoxy)- 1—plpendmyl]cyclohexyl]carbonyl] -2,5-difluoro-
benzenesulfonamide;
Trans N-[[4-[4-(3,4-dichlorophenoxy)-1-piperidinyl]cyclohexyl]carbonyl]-4-
(trifluoromethoxy)-benzenesulfonamide; , A
25  Trans N-[[4-[4-(3,4-dichlorophenoxy)-1-piperidinyl]cyclohexyljcarbonyl]-2,4,5-trifluoro-
benzenesulfonamide;
Trans 5-chloro-N-[[4-[4-(3,4-dichlorophenoxy)- 1-p1per1d1ny1]cyclohexyl]carbonyl] -2.,4-
difluoro-benzenesulfonamide; '
Trans 4-chloro-N-[[4- [4-(3,4-dlchlor0phenoxy)-1-piperidinyl]cyclohexyl]carbonyl]-2,5-
30  difluoro-benzenesulfonamide;
Trans 3-chloro-N-[[4-[4-(3,4-dichlorophenoxy)-1-piperidinyl]cyclohexyl]carbonyl]-5-

fluoro-2-methyl-benzenesulfonamide;



10 benzenesul fonam de; or, Trans 'N- [ [4-

[4- (3, 4-di chl orophenoxy) - 1-pi peridinyl] cycl ohexyl]carbonyl] -4-

(di met hylapioao)4+48benzenesul f onam de. A conpound of fornmul ®C{Isap2/o1811 f or
exanpl e: 15

4- (3, 4-Di chl orophenoxy) N ( 2- net hyl Bénzoyl) [1,4' -Dbipiperidine]-1'-car boxam
ide; 4-( 4 QS@]% }

1,4' - bi pi g&#‘?ﬁﬁ [9 {S’Qf E'l@éy(%hé\h xy) 'ﬁﬁﬁ@f d 9é/lt)ﬂex[yl]carbonyl] 2-methyl

4- (3, 4-Di bbﬂmnﬂplfemxm}: N- (4- chl orobenzoyl) [

1,4 -bi -1'-carhb d ch ph N-b yl -
1,4 - b: B: g,erl g“:tg%HiB 4@‘3&@3@??@% 1-plperldmylecloLeoxry(i)]car%gr?})/(ﬁl-é-methoexr;/z-O [

4- (3, 4-D gblLrQR %ﬁ} N-[ (4- met hyl phenyl ) sul fonyl ] -][
1, 4' - bi pi peridine[-1"-sul fonam de; 20 or,

4-(3,45di @l hdmﬂ\éﬁhdﬁd&%)dlbhlpt@héﬂqxwﬂi+pmﬁm>ékhwlbh@@dﬂnvﬂbbnﬁhﬁmmelhﬂ
1,4 -Dbipi erldlnhl- sul fonam de. A conpound of fornula (le) is, for
exanpl e: g%nz[sﬁestlg DAGAER| or ophenoxy) - N- ( phenyl sul fonyl)-1, 4' - bi pi peri di ne]

- 1' - sul f oragk dep4-[A (3200 BbpRénd: ididylichSohdx31]c&HBARI-8-methADS
N-benzoyl - 4-[ 4- %[3 [4 (d chl or opherhg%l)mﬂiﬁél peyrllcgl gylx%]gyc | 0 exa?rlléeﬁéul f onam de.

A conpoundergengsgliondmidel g) is, for exanple: Trans

L S BB IS or - onzan e

N[ [ 410 4- bénzéndulzbhanidph@noxy) - 1- pi peri di nyl ] cycl ohexyl ] sul fonyl]-
benzenesul fonam de. WO 03/.004487 PCT/ SE02/ 01311 nmpounds of formula
(1) (for éwaspi-d4 dﬁﬁ%cﬁ*%owhﬁm%ﬂam(erlél}nylleV@))hewileqrbowlbﬂ (le), (1),
(lg) or ( ) e net hods described bel ow. A conpound of
formula (Ic ‘th&h? 1%?@( P%@g%&?ﬁ E?ﬂﬁ\f\%ere R3 and R5 are both hydrogen may be
converted to a conmpound of forrrula (le), (If), (lg) or (Ih) where RS is

al kyl and R3 IS hdro @protonatl ntoadlanlon for exanple with
2 equival ents OfCOHR! n¢8 ﬁﬁ 13.d9Ei38W % t h an al kyl ating agent, RSHal

(Wher esn hiah 4l1§1ch1fo F%tl%fi?@lﬁ 2 (2- ﬁfé‘tt%%eﬂ%%) £ @Qﬂf{ﬁﬁ&n&inéﬂf 1iargauhdige! ¢) . (1),

(lg) or (1h) where dr ogen "and drogen may be converted
to a conpéind- lbtbhlfomphﬁh@xmﬂ%ﬂ n(etlfy)lben@%g) ~[lo#- b@plpyn&me]rb—cmommdmo al kyl and

Fol | owed B FaE B R 2% R Ry Rerig D b festitel e BBMAEHE "of °f ormul o
(1), wher @i(84RSich®répdendyg0peiyoyt g’ twplpéxﬁﬁﬁﬂqdchﬁboxamlde
4-(3,4-Dichlorophenoxy)-N-[(4-methylphenyl)sulfonyl]-[1,4'-bipiperidine]-1'-sulfonamide;
20 or, .
4-(3 ;/4-dichlorophenoxy)-N-[[4-(1,1-dimethylethyl)phenyl]sulfonyl]-[1,4'-bipiperidine]-1'- '

sulfonamide.

A compound of formula (Ie) is, for example:
25  [4-(3,4-dichlorophenoxy)-N-(phenylsulfonyl)-1,4'-bipiperidine]-1 _sulfonamide.
' A compound of formula (If) is, for example: ‘
Trans N-benzoyl-4-[4-(3 ,4-dichlorophenoky)- 1-piperidinyl]-cyclohexanesulfonamide.
A compound of formula (Ig) is, for example: : '
Trans N—[[4-[4-(3,4-Dichlorophenoxy)—1-piperidinyl]cyclohexyl]carbonyl]-benzamidé.
30 A compound of formula (Ih) is, for example:
Trans N—[[4-[4—(3,4-Dichlorophenoxy)—1_-piperidinyl]cyclohexyl] sulfonyl]-

benzenesulfonamide.



al kyl ating a conmpound of formula (1), wherein R3 is hydrogen, with a
suitable alkylating agent (for exanple R3-L, wherein L is a | eaving group
such as twofiB@ao«s7 a halide or a diazo 15 group) in the pr@sarsEeonBia
sui t abl e base (such as sodiun1hydri§§) in a suitable solvent. A conpound
of formula (1), wherein R3 is hydrogen, Tis C(O and Y is N, can be

prepared by regghiBand &qmm)feforfﬁfe&gykeoﬁéwﬁdsB%fafniﬁ%a gfx%,(dcb)aa/)ﬂ; th an

i socyanate of forrmula RAWN=C=O'I'n the presence of a suitabl'e solvént "at a
20 sui t ab(le).t(Ewik) at (thy) qasbepremredinnthe ergpedatesceiped belowyanat es of fornul a

RAWN=C=0 i al i |.abl b b t i onal
ndaptat i on of fuearang et Y 00y o pr Gl B SRS i b aOes it
(1), wher giay bk cbﬁve@fe@)t@ al\é\éinﬁpﬁ&af%aﬁﬁiaﬁc%qu@%@ [0 w(h%(elf’}}?i)iirs%g(yh)g%dl@h(:t i ng

a conpound of formula (Il1) with a conpoun ormul a_
conpouhd & hydoegen|bs depoaranation to 4 diapjon, Neexanaplg with(® ¢gaxyalents ofUDA, | | NAO R3

Rascon Rs (R ek el rBYe reab S TR Glheti Pl e 8 Bebace, 1 or

exanpl e t ehietiby)l am ne and a catal yst, for exanple DVAP, typically at room
tenperature. A conpound of fornula (I canh be prepared by deprqtecting a

conpound of 54 eamRenad of fqrpulac)x I EDMESR) rhare R isokydenzemsmd Rids vy
uSi ng 8 Sae REeAR) fe binBrald 0 MpSBdeg Rk BATD, B, AT ORERRLARER
di oxah@) . alkytanilis dootiydrogemHyadeptdtbnationhier exampRe wiith hetphi e of EBA, be
prepared ?&lorwee cbtyi rg ctio% (\)Nit gnoﬂgy(/)lgtri]r?g ggeng, %%ﬁzlajll. a (IV): RL XTONH (1V)

A compound of formula (I), wherein R? is not hydrogen, can be prepared by
alkylating a compound of formula (I), wherein R? is hydrogen, with a suitable alkylating
agent (for example R*-L, wherein L is a leaving group such as triflate, a halide or a diazo

15  group) in the presence of a suitable base (such as sodium hydride) in a suitable solvent.

A compound of formula (), wherein R? is hydrogen, T is C(O) and Y is N, can be

‘prepared by reacting a compound of formula (II):

R— X R
OO

with an isocyanate of formula R*WN=C=0 in the presence of a suitable solvent at a
20  suitable temperature (such as room temperature). Isocyanates of formula R*WN=C=0 are
commercially available or can be prepared by optional adaptation of methods described in
the literature.
A compound of formula (I), wherein T is C(O), W is S(O); and Y is N, can be
prepared by reacting a compound of formula (II) with a compound of formula (XXII). A
25  compound of formula (XXII):

O
Il

4 I
0,0 j\ /@/ ~0
\\/
S (XX
R*” \II\I 0
RS



with a conpound of fornmula (V): O= C NBoc (V) in the presence of

NaBH( QAc) 3 and acetic acid. 15 A conmpound of fornmula (Il11), wherein R2 is
Cl 6 al kywp osam4B®e prepared by reacting a conpound of foremiszozoddil): R1-X
NC N NBoc (XVII) with a Gignard reggent of fornmula RRMgHal(wherein Hal is
chlorine, bromne or iodine) in a itabl e solvent, such as

eacting Bt oamaTair arRaaafae by SRR, S pbitRendf RERITHER W (e

presence plesdrict afib basd, Edrieix a@pleaotydenine dl a &xayq) for exurahle DMAPEtybRABY
f ol | owed %y t he addition of diethylalumniumcyanide to a solution, for
exanpl e i #f PEMUIEREEIANI@onpound of fornula (1), wherein R3 is hydrogen, T is

S(O2, Wis i : . i ound of
Formi a (150 S DHR854 36B-ERA 58 be Brpa el B Bt ke H o ERTT % ' 4
0 H i t hfeamobnf@dund of formula (I1) in the presence of a suitable base
(such as triethylamne) in a suitable solvent (such as tetrahydrofuran) at
a suitable tenperature (Rbeh)as W A conpound of formula (IX).can
be prepared by reacting an aci /R4 E% S( 0)(m\)|:C=O, for exanple
bel ow 80C. Alternatively, a co ung of a (1), wierein RBis
hydrogen, T is S(0)2, Wis C(O and Y is can be prepared by reacting a
conpound | &; ; : ' < - with an
eyl hal i 35 i Mlkbbueel o8 P sSaleRverf ol e ol or ne 11
a 10 sui tedih@a seirveof hydrogenehiorjgedn discitdbde sriedoh Gueh af dioxanednpl e at room

tenperature. A,conpoun fo a ((Xvl I . be prepared by the reaction
of rrg conpound 6f<° p(?luﬂ‘g PQEO(WPga%}a N&?Eﬁl? g%ﬁstr)@arqg&?’p“é‘?%ﬁﬁr%pair%@i TREHEat

reflup)  acompound of formula (IV):

1

R—X_
\CNH (V)

with a compound of formula (V):
O= ‘NBoc (V)

in the presence of NaBH(OAc)3 and acetic acid.
15 A compound of formula (IIT), wherein R* is Cy. alkyl, can be prepared by reacting
a compound of formula (XVII): :

RL__X ~ NC
O e

with a Grignard reagent of formula R*®MgHal (wherein Hal is chlorine, bromine or iodine)
in a suitable solvent, such as tetrahydrofuran.
20 A compound of formula (XVII) can be prepared by reacting a compound of
~ formula (IV) with a compound of formula (V) in the presence of titanium tetrisopropoxide,
for example in dichloroethane, followed by the addition of diethylaluminium cyanide to a
solution, for example in toluene.
A compdund of formula (I), wherein R? is hydrogen, T is S(O)2, W is C(O) and Y

25 is N, can be prepared by reacting a compound of formula (IX):



A further nmethod of preparing a conmpound of formula (1), wherein R3 is
hydrogen, T is S(0O2, Wis C(O and Yis N, is to react a conpound of
formula (WDXpno/RE7TR2 0 HX NNS-N (XIX) O/-0 0 15 witrcarseazgizihal i de
RACOHal in the presence of a base, for exanple triethylamne in a suitable
sol vent, for exanple dichl oronethane28 for exanple at room tenperature,

foll owed by deprotection of the cgrb te so fornmed, for exanple with
trifluoroacetic acid in -dichloro hane. 20 A conpound of fornula (Xl X)
can be prepared froma conpound gf~for a (I I@) and a conpound of fornula
(XX): ASi,0iS'NO(XX) OHFPn adhiteple s ?(2/ent for exanple

di chl oronet hane typically at roomtergperature. W 03/004487 PCT/ SE02/ 01311
29 A conpound of formula (1) wherein T and Ware both S(O2 and Y is N, can
be prepamath bgompamtiof dorauio@Ddw ket préschcr ofid suitale:bakd (sXcHRR tekeiyNnad)l ( X)
O with a,sulfonamde R4S(O 2NHR3 jn_th resence of a base (such as

cal ci um of} Elé‘)u,tab?%mgv@t Pabiel ?@E@&Lﬁtagge ETOREIRLUAR ?Séld% BTRREM%L ur e

pr ef er abl ygdepryt ' : 492509;
Chem cal A%OS'[@ r)'altz}teC S 96%?%&8;%%%%&%’;%}.&? %ﬁ%ﬁﬁeﬁc@% %ngagc %ﬁ?? can be
prepar 8d BIS@a+Ca0, foreaampplerbdlonf 80°6t.nula (11) with S(0O 2Cl2 in the
presence of a syitable base (such as triethylanmng). Alternatively, a
compound of fo Hvely: &ﬁ%‘i“g?wdﬁf P és’e‘zl?fé?lﬁq%(lﬁ‘gr%ﬁ?’?l? S(OR0WNS can
be prepar N ; I | ul f onyl

chl ori de Qgggég%gqlgir:] ?%%?%ggﬁ%g?é%%gﬁ%g% ﬁ?%@aggg%rnp%v?‘r]iﬁg?hyl am ne,
preferably with dinmethyl am nopyrrdi ne as catal yst in a suitable sol vent,

for exanpl e dichl oronethane, for\ e atjjroom tenperature. A conpound
of formula (1) wherein T X O,N

(s S(R-2SaNHY | s(xURP) can be
. with an acyl halide R*COHal in the presence‘of a base, for example triethylamine in a

1l
O

10 suitable solvent, for example dichloromethane, for example at room temperature.
A compound of formula (XVIII) may be prepared by the reaction of a compound of
formula (II) with sulfamide, for example in dioxan at reﬂux.
A further method of preparing a compound of formula (I), wherein R® is hydro gen,

T is S(O)z, W is C(O) and Y is N, is to react a compound of formula (XIX):
1 2 e
R \, l:‘ il H |
N=s—N (XIX)
9] >—O
' @)
15
with an acyl halide R*COHal in the presence of a base, for example triethylamine in a
suitable solvent, for example dichloromethane, for example at room temperature, followed
by deprotection of the carbamate so formed, for example with trifluoroacetic acid in
dichloromethane.

20 A compound of formula (XIX) can be prepared from a compound of formula (IT)

and a compound of formula (XX):
o O
CI\ // /|<
, ,S\N/[L o (XX)
O H

in a suitable solvent for example dichloromethane typically at room temperature.



15 prepared by firstly hydrolysing a conpound of formula (XI): R X RZ R5
CQ2ester (XI) wherein the ester is preferably a C1 6 al kyl group, and
reacti ng wbhaespoaduct so formed with RAS(O 2NHR3 in the pPeISmOBEIBGI1 an
appropriate coupling agent (such as ethyl dinethylam nopropyl carbodiim de
(EDCL1), with 4-dinmethylam nopyri di ne29( DMAP) or 1 20 hydroxybenzotri azol e

(HOBT)) in a sultah &ﬁ%f%ﬁ‘gaggmh%&m'aﬁd R %ﬁ@@g&g@ﬁé Netda (X)),

wherein R2 is hydrogen, ca epared by reductiv rng a
conpound gfreffacadriyl magtifigl 8 conmoun@oC@emtagX)( XI 1) with a conpound of fornula
(XI11): R X NH (X111) 25 WD 03/004487 PCT/ SEi%omll 30 A conpound of

formula (XI) V\hereRZiﬂifﬂ—k)X] eRpr d amno nitrile formation
bet ween conpounds of fornmula (X 1) ag 11 )NEaLeyed di spl acenent of

the nitrile with a grignard reagent/ A cqnpoynd Ibf for a (l), wherein T
and Ware both C(O) and Yis CHor N, can- 5 beQrepared by heating a

conpound of, fornul a 1 \), 3 R XRNHNY-'~(XIV) O in the presence
of R4C( ORI t‘%‘zmﬁfié Pﬂwgﬁf}%,m refeRcef ¢ Raspdiieias srlcppngtide)oin a (OR
)3 is eI @ T s f; I 48P e@n

pr epar g(?l(}SI %% i rsﬁn;?\(%?g@g?%§ggat;ﬂ%%%hu%%%%%ﬂ¥%§rlrlﬁfhg r%.r?dge) ané)6 ?hgﬁﬁ
coupl i ng. exhmplorseel DEt 16484319 Dlod PR 5% ChenainalakbstrectRINGR, 67n116v46pr eésence. of

an appropriate c in nt (such as, ethyl dinmethylam nopropyl .

o o P Sy R SR S B RT by FreClpe 4R PR B it of ) 1 n
a sui t abl s©CYEARlhe preferR¥ 3R LEItBM basé\(HONROHREhyH mingy. mul @  (XI'V) where Y
is Nand R3 1s H may be prepared by reaction of "a conpound of formula (I1)

wi th sodi um cyddtpreativaly; peospp doula (D sdierpin Tond X aredhath 8¢2e ped Xdbd. ' A
g?”ﬁggg?i éﬁﬁ, cg b% Bx(r:eghr;llgg&&é&a\l&in%ec%glp&ﬂfoﬁoﬁﬂgla%%Vilﬁ) @/lltﬁ%l suﬁglyyl %ﬁloﬁﬁg par ed
R*SO,Cl in the presence of a base, for example triethylamine, preferably with
dimethylaminopyridine as catalyst in a suitable solvent, for example dichloromethane, for
example at room temperature. ‘
A'compound of formula (I) wherein T is C(O), W is S(O), and Y is CR’, can be

15 prepareci by firstly hydrolysing a compound of formula (XTI):

RL"—" X : R2 R5
\CN CO,ester  (XI)

wherein the ester is preferably a C,.¢ alkyl group, and reacting the product so formed with
R*S(0),NHR? in the presence of an appropriate coupling agent (such as ethyl
t dimethylaminopropyl carbodiimide (EDCI), with 4-dimethylaminopyridine (DMAP) or 1-
20 hydroxybenzotriazole (HOBT)) in a suitable solvent, for example DMF. '
A compound of formula (XI), wherein R? is hydrogen, can be prepared by

reductively aminating a compound of formula (XII):
5

| R
o:_<:>Lcozester (XI1)

with a compound of formula (XIII):

RM— X_
\<:/\NH (Xl

25



of formula (1) with a conpound of forrmula (XXI): R3-N=C=C, in an inert
solvent, for exanple dichloronethane, for exanple at roomtenperature. A
conpound wD Boogst a (1), wherein T is S(O2, Wis C(O ana@CY/SES2/@Rb, can be
prepared by coupling a conpound of fornmula (XV): 3 RRL X R ON SH XV \\
() 20 RS Oto an acid RACO2H in t e presence of an appropriate coupling

agent (such as | ' | |

4- di net hyl am noAgéy@?ﬂSi‘l%&ngI? %gl%% & a%&p&qsagl r%ﬁ\tredl')&/ ac"é‘r?ﬁé’&ﬁ‘%? of

f or mul a (formatibe betiveeilcanpouniapffdronite (XI0)add dKHI)ollswéHpy dizplabemer2 bf

pr epar ed coypl i a conpound of forrmula (XV) to a sul fonyl chloride
R4S( 0) 2¢1t e@?ﬁ&“ﬁ%@?@ﬂﬁf T838°8t pase and a sol vent (such as

di chl or onet han mtﬂe f agmg 1487
oCH Sebor ool ot dﬁ“@%gpﬁﬂdgﬂﬁgfﬁf A 20 Sld?)@tacean bS préelgf;%’é%&?&%’g%

r educt vebg prepined bl hgating acaznnmmmdaﬁfortmldm}ﬂa/):( XVI): R3 0~ NHOs S\ (XV)
R Owth a conpound of formula (IV) to obtain a cgonpound wherein R2 is

hydr ogen, or 5amnon|tr|Iefornat| foIIovved aGrlgnard reaction to
obtain a conpound V\/heF{erﬁ-Rg S of formula (XVlI) can be
prepared by reacting -;~--Yl {h CHZ (0)2 at an el evated
tenperature (such as |n refl uxi_ng/tol uane 10 then hydr ol ysi ng t he
silyl enol ether (such as with acetic acid). A%onpound of formula (I)

where Y i @gﬁré‘s‘&ﬁe%?w“%_'@%*)z reac?| SR MthE vgﬁ%&ﬁ% Q%’n{eE}Bzﬁrbﬁetﬁﬂ”BP“”d of

formula (1) ere YIS ni on
(OR’)3 is (OCH;);CCHs. A compound of formula (XIV) where Y is: CR® can be prepared .

by firstly hydrolysing a compound of formula (XTI) and then coupling the product so
10  formed with an amine R’NHj in the presence of an appropriate coupling agent (such as
* ethyl dimethylaminopropyl carbodiimide, with 4-dimethylaminopyridine or 1-
hydroxybenzotriazole) in a suitable solvent, for example DMF. A compound of formula
(XIV)- where Y is N and R® is H may be prepared by reaction of a compound of formula
(II) with sodium cyanate in the presence of an acid, for example acetic acid. -A compound
15  of formula (XIV) where Y is N and R? is alkyl may be prepared by reaction of a compound
of formula (II) with a compound of formula (XXI): R_3-N=C=O; in an inert solvent, for
~example dichloromethane, for example at room temperature.
A compound of formula (I), wherein T is S(O),, W is C(O) and Y is CR’, can be
prepared by coupling a compound of formula (XV):

R?
2 I
X R O\\ _NH
N S (XV)
A\
. R® O

to an acid R*CO,H in the presence of an appropriate coupling agent (such as ethyl

20

dimethylaminopropyl carbodiimide, 4-dimethylaminopyridine or HOBT) in a suitable
solvent. '
A compound of formula (I), wherein T and W. are both S(O), and Y is CH, can be
25 - prepared by coupling a compound of formula (XV) to a sulfonyl chloride R*S (O),Cl in the
presence of a base and a solvent (such as dichloromethane, N,N-dimethylformamide or

tetrahydrofuran).



H) or monoanion (R3 is alkyl) (formed with a suitable base, for exanple
LDA) with an al kylating agent (for exanple R5-L, wherein L is a |eaving
group sucwoas/oo4Bfl ate or a 15 halide) in a suitable sol vect/sEoz/osxanpl e
THE for exanple at 0 or below Further conpounds of formula (1) can be
prepared by adaptation of: the r out &d descrlbed above, nethods descri bed

inthe art or tyf ng]ﬁ% mRLeRoriefd 68 Bl ﬁgﬂ; Sti ntified
above are cormer% y gvgcﬁn g“ e or can\e% pre allr'gEe1 f uaglplﬁg (%?éa adapti ng
met hods desopobedfiformide (AVI): 20 I n anot her aspect the present invention
provi des processes for the preparation of onpounds of formula (I) (for

exanpl e a conpound of formJIa(Ia) (Ib) (rd), (re), (If), (1g) or
(1h)). The internedi ates.of for (XIV) (XV), (Xvill) and
(XIX) defined herein are nQy g ggsses for. their
preparation, are provided as fur 25\ eature the invention. The
conpounds of the invention have acti VI s phar maceuticals, in particular

dul T. f ch t t t d b
daed Tt RARSsBReane brmgt EF St E?B%%h%l Ypgent g ryibattos or |
hyper py ol hi@ioakti%efosth 8@RSREowed b&’@@ﬁg’n@%ﬁwﬁ@b@tﬁ% Ek3dchind 3herein R

i mmunol ogi cal | y- nedi at ed di seases (including rejection of" transplanted
organs oristaledues and Acquired | munodeficiency Syndrone (AIDS)). In one-

aspect exapl en AlmidiGas; SANHIL GRS oAl 62 pleblead BDRLGRPI Tatory (T act)

obstructive di seas alrways 1n In tructive 5 pul nonary
di sease (COPD) (such as |rreverS|bIe D> asthma { such as bronchi al,
allergic, intrinsic, extrinsic or dust agthma, particularly chronic or
inveterate asthma (for exanple |ate astfmggor airways
hyper-respon5|veness) }; bronchitis {such as eosinophilic bronchitis};

acute, al Withdli,~CROrSIEHINHR hatninteleared tefpeaaivee (shctnastih seflnghgidivege) 4dd ni tis
initis purulenta, rhinitis sicca or

caseo p phic rhinitis, .
rhi ni fq s %@ %@ Og)éﬁ%@%é‘éy ]F%{gﬁlféi as i a9ede pgidk udi ng cr oupous,
fibrinous or pSedONBRABE ARAUE 'f[)*\krﬁ‘ér&'ysls 554%1!&1 S%h&\ﬁ/ leRintdyhe Seasonal

rhinitis including rhinitis nervosa eve tor |n|t|s
sar coi dospspared frosn & sompmglda:fdommﬂaﬂedvheredY se@Hdy, reactionlof pel cyqnuen R iKi br oi d

| ung, i di gpat hi t t t t ment
of ohr ont £ 2 ghoaBeb BY s aly v FREER il Bbly bigm e oREledro A b 385 T vy
or iatr og@myxauhg\dgl&ﬁ@foe @ktﬁﬁple R2)L, Gaengn Enﬂanéawmtgsg}o@stubﬁ gl @flakd6d £1di ng

rheumatic, Infectious, autoinmune, seronegative spondyl oart hropat hi es
(suchlfas hfﬂlqtb (3157} ﬂgtaanWni for sxarplslgﬂifﬁf for example at §°ordeldRei t er' s

Further compounds of formula (I) can be prepared by adaptation of: the routes
described above, methods described in the art or the Exaﬂlples recited below. The
intermediates identified above are commercially available or can be prepared by using or
adapting methods described in the art.

20 In another aspect the present invention provides processes for the preparation of
compounds of formula (I) (for example a compound of formula (Ia), (Ib), (Ic), (1d), (Ie),
(If), (Ig) or (Th)).

The intermediates of formula (X), (XI), (XIV), (XV), (XVIII) and (XIX) defined

herein are novel and these, and processes for their‘preparation, are provided as further
25  features of the invention.

The compounds of the invention have activity as pharmaceuticals, in particular as

modulators of chemokine receptor (especially CCR3) activity, and may be used in the

treatment of autoimmune, inflammatory, proliferative or hyperproliferative diseases, or



di sease), Behcet's disease, Sjogren's syndrome or system c sclerosis; (3)
(skin and eyes) psoriasis, atopic dermatitis, contact dermatitis or other
eczmat ouswPO3densi ti des, seborrhoetic dermatitis, Lichen mpcCarsis2/01311
Phenphi gus, bul | ous Phenphi gus, Epiﬁer nol ysis bull osa, urticaria,

angi oder mas, vasculitides erythemas,”“cutaneous eosinophilias, uveitis,
Al opeci a phBahdlogicalyeiidalat&Pdibdab&t (intlddinfs refetlion BR8P aRte@ ViR or HEAE] ) |
Coel i ac disease, proctitis, eosinophilic gastro-enteritis, ~mastocytosis,
Crohn' s difbAsquired|lganenddetcienty yndromg (AIDM).e bowel di sease or food- 25

related allergje neﬁgqsiggagggéﬁg&@%es@kﬁ@%? fromthe gut (for exanple

mgraine, rhiniti gr%lfef rejection) acute and chronic

f ol | owi ng(1)f @hie @XEIRRbLE; tridt potsBhaRlcatideasts Of airkagiRYiudhgathroniciovskuctiveng,
bone marrow, skin or cornea; or chronic graft versus host disease; and/or

30 (6)7 (ot hePulmogauyedisasse (- QBB tssgh A irteuerble SORDYeutuna tairh ppbreneiipler osi s,

3 norasel et ol dteis AR S AR ONG' Sk DAY OB AL BB

Hashi mot o' s tfhyexaingilé iase asvmasbhafnirz]wys }gpa\lﬂesponts%mﬂesb)}dbﬂiﬁelﬁi/e@,{su&ﬁl@hr otic

syndrone, eosinophilia fasgitis, per 1gE syndrone, WO 03/004487

PCT/ SE02/ 013%°P1n°§§11104696%a*9t1?g}é a%e’&\ééllggp ABFRIG Hunia o prppic rgHisdBHpding

di sease, Sezafyiis YA ByperlrdbiAR ik, ﬁhﬁ@@%%ﬁ&pﬁﬁm& BBHEan i di sorders
I Th s of the o H1

of the nmenstrual cycle. 7 e conpoun Invention are als

ant agthi st s madicamyntosa; userobranous ikinitisrieclodeg crampoed, fibrigows @i sorders. 5 The
compounds of _the invention.may al so used .t.o control.a.sign. and/ot.
cymptom of BIOENGRRE Iy Hs PerrRIaTels Sent Grane s e R R i,
and/ or synpt gdfveda (Bay EEFIVR vaIntbtOr rhirifid; YR08RINE; fafMTs 1888 ftd IR
respiratory virus infection). According to a further feature of the

i nventi on t héiseasps; npsad polypasis; ftweidduregl i&ppathieintarstitigl pneymoniacodityssioe a
conmpound of ul S(le), (] J I ' ...Or ), 10
or a phar mc%c(g{wat??aj(}&gé%%%# g%ql%éosu g%‘taséoﬁ%#go ltkg%ﬂﬂgggﬁo%terggc égglﬂg?seéf?tmf or use
in a iethod asifwiysertisesdentfindudsdicondl; ooded ani mal (such as nman) by therapy
(i ncl udi n&t pr.ophyl axi_s%;. According to a further feature of the present

i nvent i on{% heio@eaad jipls) adhrides jgdl rhegmaiig, dpfealiqus g2 pIEHMRICHETPRSIY O r

et o Hod AR SR TSRS ey oATLAOTELT Gl 2
conpri ses addiseass}, Brehog’ ¢ disenat, bjepmeniabyminomé begistendc setenosis; of a conpound of
R I A T e R G L S )
or a gl vat eddBeH@RS seborrhoetic dermatitis, Lichen planus, Phemphigus, bullous Phemphigus,
Epidermolysis bullosa, urticaria, angiodermas, vasculitides erythemas, cutaneous
eosinophilias, uveitis, Alopecia areata or vernal conjunctivitis;
(4) (gastrointestinal tract) Coeliac disease, proctitié, eosinophilic gastro-enteritis,
mastoéytésis, Crohn’s disease, ulcerative colitis, irritabie bowel disease or food-
25 related allergies which have effects remote from the gut (for example migraine,
rhinitis or eczema);
(5) (Allograft rejéction) 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
30 (6) (other tissues or diseases) Alzheimer’s diséase, multiple sclerosis, atherosclerosis,
Acquired Immunodeficiency Syndrome (AIDS), Lupus disorders (such as lupus
erythematosus or systemic lupus), erythematosus, Hashimoto’s thyroiditis, myasthenia

gravis, type I diabetes, nephrotic syndrome, eosinophilia fascitis, hyper IgE syndrome,



The invention al so provides a conpound of the formula (1) (for exanple a
conpound of forrmula (la), (Ib), (lc), (1d), (le), (If), (lg) or (Ih)), or a
phar maceuwpDaalob4487 20 acceptabl e salt thereof or a sol vat e PCh&SEeD6131f or use
as a nedi canent. |In anot her aspect t3ge i nvention provides the use of a
conpound of forrmula (I) (for exanple a conmpound of formula (la), (Ib),

(lc), (1d), (dpeasy (bdhas léﬂﬁﬁlaﬂfus (ebrdsy), P@fid@italﬂhﬁa@%%? #hdrymaccept abl e

salt thereof or a solvate thereof, in the manufacture of a nedicanment for
use in therapdiopatlie thrembpreopedubepurngr dsmrderkiof themeenspuaeyalet j vi ty 25

iall t ti.vity. 111, i bl ooded
i el sueh AL Fafiou oFfik hentn R SR Redn e en? ey B PR ompound
of formul aefthien( dfaillefi@ibriets. conpound of fornmula (la), (Ib), (lc), (ld),

(le), (1f), (I% or (1h)), or a pharnmaceutical Ia; acceptabl e salt thereof,
i n t he’ manuf act ¢ eopowndsefithedrisntion gray phse berisedio qongtat #raign apd/or Sotam (t he

it at ; ) . . o .
bt Ut G bdmionty RNt RERA R BharbE R IR BB T et e ¢
such as branmbhabld orahfl@mga or othet dssoated regpikatorySiitus dnifectitat). ast hma,

particularly chronic or inveterate asthma (for exanple |ate asthma or
ai rways hyper - FSePENg;to &furtlsr fqatus.of theinygngion thege i PIQVides! & spmpoung pf

PCT/ SEO02/ @3khia ¢ [ B i ; t [ {\C
rhinitis or ch%ﬁ?%@%#@?f?g&ﬁg%%g?%ﬁﬁd}ﬁl% ?1:15 Z (%gkggjé%gé%é% E) g pt

r hi ni 10 s, or dpharmaeeupigally areptabletsahititerspf i g savate thdngafi for sise medinethodof osa;
menbr anous_rhinitis including croupouys, fibrinous of. eudonmenbr anous
hi i e BreieRltty BREbIPRRAr R Bt e bt R G PRETV AR ¢ 5 5
nervosa (hay favedsmliingrto WIs@R&fesulchtf Md frésentRk&RioRARES is HRkHBH asndihda® and
rel ated diseases; nasal polyposis; fibroid |ung, idiopathic interstitial
pneunoni aforaprduiatiagichemolsipe iredepipr agtivwiiat(pspaeially CORBortaptamstitdseoci at ed
with infl . ndi t | f . ad Y. rojatr ni ¢ induced cough;
(2) " (bone Aaertie B VT tboabd finlh WARAS ol o0 Rch SR Whieh
aut oi Mruneompréves adghiistereng thGakponayl mastiebiiapahhing sf 4 sopodsl dlkyfopaiag
spondyl i ti@, psoriatic arthrjtis or, Reiter's di sease?L'1La Behcet' s di sease,
Sj ogren' s R {REFGEPIS R caprpwi o fepnda glay.4Ib)@9), (1dk(1e)dHa @ IpkeF ¢ asi s,
atopi ¢ de L d S L zmat ous dermtides,
seborr hoe?%&éﬁ%%ﬁ%@ﬁﬁgﬁéméﬁgﬁ%Qg?gg%trgrp ?rgﬁs, bul | ous Phenphi gus,
Epi der nol ysi s Tbé inysetjionalso pawvides aanmpochdraflss; formslu(l) (fordaampleyt henas,

cut aneous 15 eosi hi | i eit.i opeci.a. ar a or vernal .
conj unct i $FPER ("2?‘%&&%&5%%%@% A ’(’fe}sZ ’)(Fgéﬂéﬁﬁi?coﬂ? harmaceuticdllst i ti s,
eosi npphi hdceptaBis kAR tHRMJTok hisElvatcTRSEOIC K @54 & a fb@bAmendi sease, ul cerative

colitis, irritable bowel disease or food-
In another aspect the invention provides the use of a compound of formula (I) (for

example a compound of formula (Ia), (Ib), (Ic), (Id), (Ie), (If), (Ig) or (Ih)), ora

pharmaceutically acceptable salt thereof or a solvate thereof, in the manufacture of a
medicament for use in therapy (for example modulating chemokine receptor activity

25  (especially CCR3 receptor activity), or antagonising H1, in a warm blooded animal, such
as man). .

The invention further provides the use of a compound of formula (I) (for example a
compoﬁnd of formula (Ia), (Ib), (Ic), (1d), (Ie), (If), (Ig) or (Ih)), or & pharmaceutically
acceptabh;, salt thereof, in the manufacture of a medicament for use in the treatment of:

30 (1) (the respiratory tract) obstructive diseases of airways including: chronic obstructive
pulmonary disease (COPD) (such as irreversible COPD); asthma {such as bronchial,
allergic, intrinsic, extrinsic or dust asthma, particularly chronic or inveterate asthma

(for example late asthma or airways hyper-responsiveness)}; bronchitis {such as



rel ated allergies which have effects renote fromthe gut (for exanple
mgraine, rhinitis or eczema); 20 (5) (Al lograft rejection) acute and
chroni c fwblosmw4g? for exanple, 'transplantation of ki dn@gI/SEezet3illiver,

| ung, bone marrow, skin or cornea; qf, chronic graft versus host disease;
and/or .(6) (other tissues or di seasés Al zheiner's disease, nultiple
sclerosis, atBahORElEHORts); AGRY] a{lﬁiﬁ%i&,rames?ﬁae%ﬁihﬁfs%?%moﬁiemm@mé@hi%@ :
Lupus disorders (such as lupus 25 erythematosus or systemc lupus),

er yt hemat osughinkisghsansa, dtypertiophigirhiinitiss thimitis pututeniaarhigitiawicsa ot ghyetis

di abetes, nephrotic E%n_dr OnEf eoshno hi Iﬁjéla fasciti S e géger | gE syndrone,

| eprosy (such @s"4 PGt SUS M EBGEYYS P I8 SFRURPUYDEDEYS Ols ez ar v syndr one,
i di opat hic  thashREMHAN HAniEN BHEGoRYul ik SRARRY feadnal MnifTe DRIAUR rhéigd €; I n
a warm bl ooded animal, such as man. 30 In a further aspect a conpound of
formulda (1) @FBloseitanbteorcBaBiRtTuRitis;naragidesisy fagner’{ lupy and radjted (| d)
(re), (rf), r h I ceut i cal.l c.cept abl e. sal t t hereof,
L5 et ul i A e kvl P BB Rt RER o Pyt
intrinsic, extivingteat@lentofSdhrords thugh, aspatidtedwitaidflanehateni conditions BV @ker at e
asthma (for exanple |ate asthma or airways WO 03/004487 PCT/ SEQ2/01311 35
hyper - r espon&ifyaneiipiragenis indpgedicopghs i ncl udi ng acute, allergic, atrophic
or chroni gy hi i td.S,: & & hyRerLranhi
hi it s G o ek ioin kit ENibe repBRp Aol RPALORRME, Mottt s
r hi ni 10 s i nclspaidytpacthonppihics, (sddhiasiankyissiog spedylitdsypsdriatic acthritis bt Reitdr's or
scrofoulous rhinitis; seasonal rhinitis jncluding rhinitis nervosa (hay
fever) or 5 %ﬁﬁ%hc?tlﬁ ﬁaﬁf’gsio_grphsaylg:{r?qnpo;ws f SH4E9eEt a conpound of
formul a (13) ($19h affckéyeR) g'soﬁaﬁﬁ?,rﬂ%iﬂ@Qerﬁ{atitig,%ﬁlélc@deﬁhaﬁtis dr!dMer eCBdtoud | d)
(le), (1f), (lg) or (Ih)), or aph

X , C :arnaceuti cally acceptable salt thereof,
i s useful in dermitidessachophoetds dampiitia. Lidtiea phanes.dthemphigasttivdlousPeanphigsi des

t he use of a conpound of .formula.(l for 10 e | e conpound of formula
(o) (1 b)., " CRTRAR Sued] Pty ahelotBoge. (s PR BREONRRR s ol 1)
accepisbl e sabinbpEliR0hveitid) Albeciparedtact wiRal@bnjansmgiiganent for use in the
treatnment of asthma or rhinitis. The present invention further provides a

net hod of (Dr éaastratptestie dissRiGaslipediseaseddroditiseepsmophiic gagteosprigiitis, | y a CCR3
medi ated dis . € ' - kN r ni mal ,
such as man, %ﬁg %@%’%ﬁoﬁgggﬁ%ﬁ%ﬁl’ %‘llcgfatéls} ?géllésblrgta%ngenér@a‘féﬁﬁle%%gﬁq% such
treat ment an rebfedatlergees arhicinihave feffacts aemaotd Micbnothe feat (foit exatdple igrainexanpl e a

d of f, la (la), (Ib), (lc), (1d), (le), (If), (I I h)),
o phar maceut RBIT Betapbant o bt 0 (S L T er () e

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

(6) (other tissues or diseases) Alzheimer’s disease, multiple sclerosis,'atherosclerosis, A
Acquiredv Immunodeficiency Syndrome (AIDS), Lupus disorders (such as lupus

25 erythematosus or systemic lupus), erythematosus, Hashimoto’s thyroiditis, myasthenia
gravis, type I diabetes, nephrotic syndrome, eosinophilia fascitis, hyper IgE syndrome,
k:prosy (such as lepromatous leprosy), Peridontal disease, sezary syndfome, idiopathic
thrombocytopenia pupura or disorders of the menstrual cycle; -

in a warm blooded animal, such as man.

30 In a further aspect a compound of formulé (I) (for example a compound of formula
(Ta), (Ib), (Ic), (Id), (Ie), (XH), (Ig) or (Ih)), or a pharmaceutically acceptable salt thereof, is
useful in the treatment of asthma {such as bronchial, allergic, intrinsic, extrinsic or dust

asthma, particularly chronic or inveterate asthma (for example late asthma or airways



t hereof or solvate thereof. In order to use a conpound of the invention, or
a pharmaceutically acceptable salt 20 thereof or solvate thereof, for the
t her apeutwo wsneasnent of a warm bl ooded ani nal, such as mam/SEbnoarti cul ar
nodul ating chenoki ne receptor (for eﬁarrpl e CCR3 receptor) activity or
antagoni sing Hl, said ingredient is-dormally formulated in accordance with
standard r Therefore
T anot her e s BB A R S h e pinf
conposi t i suchvdsirbinittsormpedss.dypertrophio sbimitispfhinitie pfuodentd, shifits siccapr dmitipl e a

o phar nac BisiccReRpsEatufbantis Tt FeHEPEsTopPuS byhoi s SHEPEBTRE o

i ngredi enthinitid R s@oRNASIRERIE! &abdnal AGGER IRMEnAHiMYERrvosathhy RIEr) OF
carrier. I'n a further aspect the present invention provides '‘a process for

the pYepsasriocder miniggi. d conpositi on which corrprl ses m Xi ng active
ingredient with a armaceut i cal di | ue t .or
carrier . Depentt RSDATERE MHGad oo BhERLEEBr bR it fioca
conposi ti edimiid dlap (®h e{[@bdw) g@yrpnf) $R) bf gm)Qoﬂﬁpmma&uu%M;( RREptERB kalby

wei ght), nore prefera rom 5 to %w, still nore preferably from WO
03/ 004487tmwnfsg@2¢f9h@fﬁetrg%mentmaﬁt@nmo %v, and even nore preferably from
0.10 to 50 %w, I‘B{a Eﬁt}f_ﬁvénﬂﬁﬁ adb @F&wde‘i"t eus%edf%%@gﬁéd o hﬁ?f) rgl%%" ng based
on total conpositron. e pharnmaceuti ca ositron |s Inventi on may
be adid ni stensd aicnn@bmitﬂaﬁfdrmlmlame,r(Iﬁ)o(rIc), I(\El) c(l@;a(a'sﬁ(lg)cmcdlh)),@mat hat it is

desired to treat, r exa ical (su he | ung and/ or
ai rways oP %rgla‘?‘ﬁglc@ Y ﬁ§ceprJ§|saP %%’6? jingpe ‘éjﬁg‘f'télFea(P aéa?él?ﬁn%@rt gqri”éﬁ n %Sr

these pur gRsgRnt HEasapRPOURRSHOf this |nvent| on may be fornul ated by neans
known in the art into the formof, for exanple, aerosols, dry powder

formul ations, tTablpetsent iveqnsioh &sther pgorvuises a mabwiboltreagingn uhmqklmqmedlas:dor

oily sol utj ons i O | i enul si ons rsinl e powders,
Supbos: t oPFEBE s ERRRTAD <C R oS o rprati AT arne iteous
or 0ily sBlodtéPRTNAI, sEHSRENSI, Which AnHsbaRdBinkRa a6 @ Wdnsahl i6 QBRDSA ducPN of
this invention is one suitabl'e for oral administration in unit dosage

form for trextmept an effecsivt emownt of asoupeuhptiorosla(di (fy epampleerrommporngoand 1g

nvent i onBRERsE Mo, (00, APCHOF i TRTEL ORAEHEE PRERM SRuRRRARE vaE ©f (he

|ntrawscuie%ofbﬂbﬁﬁhlb(blﬂbreﬂaCh patient may receive, for exarrpl e, an
i ntravenous, subcut aneous or intranuscul ar dose of O Q gg 1 to 100nmgkg 1
of the conpound oxeEfodisgBIcpmPAuRd R the Hiysntiew, 0pa PhYRFECHS b%ifﬁ@tf lssakini's

i nvenyd ong g of ONmes ihd:QF, R EH‘éghélqﬁédﬁ'cstfe%ﬁﬂgxt bf b Yaftn blooded animal, such as

man, in particular modulating chemokine receptor (for example CCR3 receptor) activity or

antagonising H1, said ingredient is normally formulated in accordance with standard
pharmaceutical practice as a pharmaceutical composition.
Therefore in another aspect the present invention provides a pharmaceutical

25  composition which comprises a compound of the formula (I) (for example a compound of
formula (Ia), (Ib), (Ic), (Id), (Ie), (If), (Ig) or (Ih)), or a pharmaceutically acceptable salt
thereof or a solvate thereof (active ingredient), and a pharmaceutically acceptable adjuvant,
diluent or carrier. In a further aspect the preseht invention provides a process for the
preparation of said composition Which‘comprises mixing active ingredient with a

30  pharmaceutically acceptable adjuvant, diluent or carrier. Depending on the mode of

| administration, the pharmaceutical composition will preferably comprise from 0.05 to 99

%w (per cent by weight), more preferably from 0.05 to 80 %w, still more preferably from



times per day. The intravenous, subcutaneous and intranuscul ar dose may be
given by 20 neans of a bolus injection. Alternatively the intravenous dose
may be giwerobgs48Dnt i nuous i nfusion over a period of tinmMPCTAEIEIGALI vely
each patient will receive a daily or § dose which is approxi mately
equivalent to the daily parenteral se, the conposition being

adm ni st e0&d td 70 %w, dnldBen BRie Padferabl{ &ofr0d.1 OV S® W |dﬂ§&ti@tlﬁ%ﬂé@i9ﬁ@§1$ ntative
phar maceut i cal dosage forns containing the 25 corrpound of formula (1) (for

exanpl e aP¥EPRIBASH @Y Sfeighyrbeingbagechyn total BymPpesitégn. (Id% (le), f (1f), (19g) dor
| h h Jd £ t
0™ o ner a RSBl csaah AP AN 58 R SRR

PCT/ SE02/ thihidet fo3he @&base'li&lﬂﬂﬁffon lthargy/it adxlired to mpmueﬂar%plé‘w topict {98k afh. Eur.
179 Coscarnell ose sodium 12.0 Paol yvi nyI pyrrolidone 6 Magnesium stearate
3.0 (b} teaBe Bingandipy arpans ek to theskimlyfdl Xeastl or parenisdl apmipgiratiopy gior

C 3R LSO b LM A RSB PR 3O
Cr oscar nehtt oge ttxecfdnnrmf zfoﬂexd?nply,\alerqsblpydry pbivdenferiduldtiond cabdess, dapsalegar ate 1.0
(d) Caps W epsrrg gugrgnules a Se%rlllg or o&y solutions or suspensions, (lipid) emulsions,
dispersible powders, suppositories, ointments, creams, drops and sterile injectable aqueous
10 or oily solutions or suspensions.

A suitable pharmaceutical composition of this invention is one suitable for oral
administration in unit dosage form, for example a tablet or capsule which contains between
0.1mg and 1g of active ingredient.

In another aspect a pharmaceutical composition of the invention is one suitable for

15  intravenous, subcutaneous or intramuscular injection.

Eéch patient may receive, for example, an intravenous, subcutaneous or
intramuscular dose of 0.01mgkg™ to 100mgkg™ of the compound, preferably in the range
of 0.1mgkg™ to 20mgkg™ of this invention, the composition being administered 1 to 4
times per day. The intravenous, subcutaneous and intramuscular dose may be given by

20  means of a bolus injection. Alternatively the intravenous dose may be given by continuous
infusion over a period of time. Alternatively each patient will receive a daily oral dose
which is approximately equivalent to the daily parenteral dose, the coinposition being

- ~-administered 1 to 4 times per day.

The following illustraté representative pharmaceutical dosage forms containing the

25  compound of formula (I) (for example a compound of formula (Ia), (Ib), (Ic), (Id), (Ie),
(If), (Ig) or (Ih)), or a pharmaceutically-acceptable salt thereof (hereafter Compound X),

for therapeutic or prophylactic use in humans:



Lact ose Ph. Eur.
03/ 004487 PCT/ SE02/ 01311 38 (e€)
| sotwpios/oegsrous sol ution to 100% Buffers,

w v

cosol vents such as pol yethyl ene gly

389 Croscarnell ose sodium 100 Magnesium stearate 1.0 WO
Injection | (50 m/m Conpound X 5. 0%
phar maceuPCarsEbyoBtCept abl e

pol ypropyl ene gl ycol, glycerol or

e

et hanol or conpl exi ng agents such as’hydroxy-propyl f 3- 5 cyclodextrin may
be used tgyaid formulation. The above fornul ations nay be obtained by
conventiponal procedures well known in the pharnmceutical art. The tablets
(a)-(c) nHgblbel enteric coated by convenmpiabddt neans, for exanple to
provi de g—goat+hng-ot—eceHul-ose—acetatephthalate—Fhe+nvention—w-ltl now be
i 11 ustraf SABYUIGHE ol | owi ng non- 1 i it Exanpl es in 10 which, unless
stated o ﬂ@t&‘ésﬁ%mﬂ) when grven, IH NVRdata s quoted and rs 1m the form
of delta ues maj or di agnostic [protons, given in parts per million
(ppm re élmm&nmﬁkﬂaﬂbdamnthyI5|Iane (TNEQOas an i nternal standard,
determ ng !
met hanol t 15
(i) mask : 1 on
volts in %%gﬁ&%k§8& |on|sat|on (C) nDde using a dlrect exposur e | probe;
where i ndicated ionisation was effected by electron inpact (ElI) or fast
atom bonbardnent (FAB) or el ectrospray (ESI); where values for mz are
gi ven, geﬂérally only ions which indicate the parent nmass are reported,
and unl ep W Se statedthe TTass 1o ed—TSstheposrtive mass$ i on -
20 (NHFD+? é{ﬁ3 the title and sub- tltlglgbﬁﬁounds of the exanples and
met hods hebmpoated using the ACD/ I ndegxsoname program version 4.55 from
Advanced|-Chemi stry Development Inc;, - l(iv) unless stated otherwise |reverse
phase HPL@@%&@I@dﬁHucted using a Symmet33?, NovaPak or Xterra rever$e phase
silica cp e1p L u 25 the fuiIum1ﬁ¥ﬁ§§?€ﬁfﬂfﬁ0ﬁ?ﬁﬂ1?1@€ﬂ*—RPHPLC
reverse pﬁégg ghpétrahydrofuran D di et hyl - azodi car boxyl af e DCM
di chl or ojrpp RG] doderet hyl pyrrol 1dog TFA triflTuoroacetic acid
9py e ‘
Magnesium stearate 3.0
5 (©

Tablet IIT mg/tablet

Compound X 1.0

Lactose Ph.Eur. 92

Croscarmellose sodium 4.0

Polyvinylpyrrolidone 2.0

Magnesium stearate 1.0

(D

Capsule mg/capsule

Compound X 10

Lactose Ph.Eur. 389

Croscarmellose sodium 100

Magnesium stearate 1.0




CDI N, N -carbonyl diimdazole mpt. nelting point WO 03/004487

PCT/ SE02/ 01311 39 MIBE tert-butyl nmethyl ether DVSO di net hyl sul foxi de DV
N, N- di retwoploBoo4aari de Ac Acetate HOBT 1- hydroxybenzot ri aPoi$SEazjoBgueous
Boc or BOC tert-butoxycarbonyl RT roomterrper ature HPLC high pressure

l i quid chronatography |PA iso-propyl 3%l cohol EDCI Et hyl

di met hyl amiynopr opyl LDA Lithium carbodiimde diisopropylam de TMEDA

Tert anmet hyl’et hyl enedi ani ne equi v. equival ents PYBROPTM -

br ono-t ri|dnjpytisrol i di no- phosphoni um hexafjuag@ahosphat e Exanpl e 1A
N[[4-(3M4-—dichlorophenoxy) [ 1 4 -biptperidin|-1'"-yl]lcarbonyl]-4-flluoro-
benzenesulq‘)@iiméé((an exanpl e of a co 'ré&%nﬂ’/\bf formila (la)). 5 To ja
sol ution A= lUpllclluxy) pertdire \IVL‘:L hoc—€—6-—197g) in
di chl or orrg%%%rtlml% a@‘éﬁr%u)S S%ﬁ@ Ndded 4-f1 uor B%W%nesul fonyl isocyanate (j0.121
g) dropwi se and the reaction was stirred under nitrogen for 12 hours. The
sol vent was renoved under reduced pressure and the resulting product was

purified by RPHRfrY, \pa@r@n@eutt@ﬂmmeptaWWWnts é@qheedlpemethﬂ@egy@l,z% aq

ammoni a / _acetonitrile 10 mn |ve he |1 t|tIe ound
(G0ng: - NS PERBETEY Rsseee) Wibsralos fihShol P by SR 1 61
(m 2Hy, %8&@adextﬁn%fay(‘ti@us@d’%alaf&ﬁmiat%n??’ (m 2H) 3 25 - 3.43 (m SH),
4.42 - 64 - 4.71 (m 1H), 6.95 - 6.98 (m | H, 7.12 -
7.16 (m 2H) ‘ifhzla overfoprpulatipnsimpy be obtained bymn\(e:nnomahprowdmgs welt kggwim
2H). 15 Th AV bS un f 1 and
vore  pr opEPESABRER A0 o R SR S E el o BRI (ol s
Recryst al Ifoﬁ@iahqﬂbmq&ovlequlcbamg cﬁfc'emlilogéfm@ﬁwdplglﬁaaaby for several Exanples.
Exanpl e 2A 20
N-[[4-(3,4-D cﬁﬁhér%\fﬂ*i'élﬁ%wl)‘ paw e ilystiatsdrqydhe follpwing nenglimiifg fxamples in
benzepgne eg$§gﬂgag&e§@1@eexaml e of a conmpound of formula (la)). To a
sti rred soluti’on o ara- ni t rophenyl chl orof ormate (0.141g) in
di chl or oni) lvdra giemmil NMR datide duotedrendigliatierfopy of dilracy alu@s G8&6Gmjor After 2
m nut es V\%aog:r)’l/c)gtg:llégt?onsp Cg-{\/'e%Eig %/motél' gelrlrmlhgn (ppm) relative to tetramethylsilane (TMS) as

an internal standard, determined at 300MHz or 400MHz using perdeuterio DMSO-D6

(CD3SOCD3), methanol-D4 (CD3;0D) or CDCl; as the solvent unless otherwise stated;

15  (ii) mass spectra (MS) were run with an electron energy of 70 electron volts in the
chemical ionisation (CI) mode using a direct exposure probe; where indicated ionisation
was effected by electron impact (EI) or fast atom bombardment (FAB) or electrospray
(ESI); where values for m/z are given, generally only ions which indicate the parent mass
are reported, and unless otherwise stated the mass ion quoted is the positive mass ion -

| 20 (M+H)Y;
(1i1) the title and sub-title compounds of the examples and methods were named using the
ACD/Index name program version 4.55 from Advanced Chemistry Development, Inc;
(iv) unless stated otherwise, reverse phase HPLC was conducted using a Symmetry,
NovaPak or Xterra reverse phase silica column; and

25 (v) the following abbreviations are used:

RPHPLC reverse phase HPLC | THF tetrahydrofuran
DEAD diethyl-azodicarboxylate DCM dichloromethane
NMP N-methylpyrrolidone TFA trifluoroacetic acid
CDI N,N'-carbonyl diimidazole m.pt. melting point




benzenenet hanesul f onam de (0.120g) was added foll owed by triethylam ne
(0.078g). After 30 mnutes 4-(3,4-dichl orophenoxy)-1, 4'-bi pi peridine
(Met hod Gvo328Q8) was added and- the reaction was |eft PCTSENZOfBOr 2
hours. The sol vent was renoved under _reduced pressure and the resulting
product was purified by RPHPLC (Wat s Xt erra(r) colum), 5 (gradient,

90: 10 O. ZOWWe ngrlsA gfr{fer’hﬂﬂllgﬂgo%”% 7{’Btl_e

conpound ([202ng) . 1H CD3OD) b1
1.84 (m 4HPMH. 98 - NN)Glrﬁethyl?dﬂ)nanﬁdeM - 2.55|(MABH), 2ARBate 2. 66 (M
2H), 2.82 289 (m!l 2L 4 442 /m Ql—h 41 (q ?l—l), 6.88 - 6191

(m 1+, 7.86BT 7, 10 kﬁi/&rflxlybeniotmzde? 31 (m 3H)297.36 {aqueggs 10 (m |3H):

5261528~ TR Exppptes 282X
g:‘ uiojl’;pg[lolgg O? or I’Tﬁﬁ‘eié(— );%anagﬁer e _prepareqd

ptes v exat pl es
)sklifng sim (FB rlr% FoHS) agy
to that of| HRRGp| e 2Phigh prdsyasiiyeidhrdthdtbdagis; 4- DIRAI or opheneuyyl a[cohol

1, 4' - bi pi peridin}-1-= j

. =-N-4- renzenesill f onam de (an
exanpl e of | BDE&npoun/dEdy! digretilamipperppvher e R3 |i g LA hydithigan). 20 Tq a
sol ution of - .. :
N[ [ 4- (3, 4 di chl or ophSaB38Nmie 4 bi pi peri di n] - 1' 1yl ] car bpfiiopropylamide

net hyl - benZEMEDA f onaérdendtidetiplegedldinind. 39) in meghignol | kqdvaskor omet ane
(1:1, 40 hane (2M iln_hexanes) (501)

dropwi se. [TREBROPIY: | bremprisisqiyripidigophashopiugt ggen for 12 hours. The

sol vent S renoved \L;gbq(gﬁu(gr%? g? cPpressure and the resulting product was
purified by RPHPLC (Maters r) colum), 25 (gradient, 75:25 0.2% aq
anmonia / acetonitrile to 5:95 over 6 mns) to give the title conpound
(83ng). 1H NWR.(399.98 M1z, CD303)5142- 1.53 (m 2H), 1.63 - 1.71 (m
2H), 1.82 - 1.96 (m 4H), 2.31 (s, 3¥gmple By - 2 47 (m 2H), 2.48 - 2.57
(m 1H), 2.72 a. ( 9 4.20 -
e iy N @4 cﬁ&hl&'ﬂk}heno%g)??él b1 Ip%di@,gﬂl ?l']&azrbghafﬁ .. I_éﬂﬁoro oy (5%,
7.21 - 7.b&n msuﬁbi)a,nu"?ieﬁﬁl exam;ﬁ@oﬁmor@@nES#fﬁﬁﬁhﬁ(@) m pt. 151-153C. WO

[T, 4 b1 pi per 1 AP AGPIEON S AT ARRIB Parror AP B = ledhtl & ol b &

(Tb)). dichloromethane (5ml) was added 4-fluorobenzenesulfonyl isocyanate (0.121g) dropwise

B = o=Fr

and the reaction was stirred under nitrogen for 12 hours. The solvent was removed under
reduced pressure and the resulting product was purified by RPHPLC (Waters Xterra®
column), (gradient, 75:25 0.2% aq ammonia / acetonitrile to 5:95 over 10 mins) to give the
10 title compound (60mg; MS [M+H]" (APCI+) 530/532). '
"H NMR (399.98 MHz, CD30D) & 1.50 - 1.61 (m, 2H), 2.01 - 2.24 (m, 6H), 2.64 -
2.73 (m, 2H), 3.25 - 3.43 (m, 5H), 4.42 - 4.50 (m, 2H), 4.64 - 4.71 (m, 1H), 6.95 - 6.98 (m,
1H), 7.12 - 7.16 (m, 2H), 7.21 - 7.22 (m, 1H), 7.41 - 7.44 (m, 1H), 7.90 - 7.95 (m, 2H).

15 The Examples 1B-1AV are examples of compounds of formula (Ia) and were
prepared using similar methodology to that of Example 1A. Recrystallisation was required

after chromatography for several Examples.

Example 2A
20 . N-[[4-(3 ,4—Diéhlorophenoxy) [1,4'-bipiperidin]-1'-yllcarbonyl]-
benzenemethanesulfonamide (an example of a compound of formula (Ia)).
To a stirred solution of para-nitrophenylchloroformate (0.141g) in dichloromethane

(5ml) was added dimethylaminopyridine (0.086g). After 2 minutes



Benzoyl sul fanoyl chloride (DE931225, (1955) Chem cal Abstracts 1956, 50, 5
786la; 248ny) was dissolved in THE (5nl) and cooled to -78C. Triethylam ne
(170I) VA © 0adlad7 dr opwi se over 160s and the sol uti on was PETISEpBG3ior 25
mn. 4-(3,4- Dichlorophenoxy)-1, 4 bOpI peridine (Method C; 329ng) in THE

(5m ) was added dropwi se over 35ni 40 Water was added then the mxture was

evapor at edenzEi@nétBslcdlCod@idPW. 140§ Fas Q&de%&i‘f’d&cﬂ%ﬁﬁ@l%ﬁﬁé [@079g).Col um,

el uant 0. 1% ag anmoni um acetate acetonitril 5) to g| ve the

title conmpdigndd (rgmtge 44 {dighiproplienogy)+). 'Slmzllpslldlpe (Miethure; (Qw@gbwaa\med DVBO)

gH)l 52 gggnd éie 6%@0?‘ ;s_Dle]ft 4&61% rf%r %hl_(?fi}s h%ht %F%ffn%oareg ﬂléier I i 2 472 4( t

(m 1H), ﬁre@éﬁré ghetl thé k&sultﬁlg%ﬁoﬂlﬂ;t withuane(ﬂ?y RPHPRE) (W aferd Xtbira® lbﬂlmn? 53 (d,
1H), 7.92 15 Exam | p

N- Benzdy ! (graélznmé&ﬂ@ A28 &g emmnm/l asplenisig)o P:9p aver inpnpde istyierilky title

-sul fona | e of a conpound of forrrula(lb))
4-(2, 4- Dr%ﬁlﬁgm(nﬁgzm%l phenoxy) -1, 4" - bi pi peridine (see Method C, 240ny)

was dissol vedlmmMqubms)mwmdnm 30 - TlZlBQinh)dH:)ml e -(1 1847, ) 4Avas.98dded
foll owed by 20 benzoyl sulfanmoyl chloride (154 The sol ution was
stirrred &P (mzﬂﬂér?dz"t hefd (@oﬁébﬂtﬁ%t:)e@ﬁ (Hﬂ'?é'l)r gg?d@eg%@s 25Ur 489 et 4Bympy

sz’gftﬁl E}"?%li%%f%egg%%)s C&é%@l H)ffz%f“%' T, 1?8,('}94 %‘%ﬁﬂ 3%5’“%78097 é9

[ MrH] 30 ( ARG 3H) 5%/1&&8;) of BB NaZﬂBG)DZ(B{ NVR (399.98 Mz, CD3OD) 8 8. "0 -

8.03 (m 2H),. 7.43 (m 1H), 7.31 - 25 7.36 (m 2H), 725(d 1H),

6.95 (d, 1H), Esit§26/52852 (m 1H), 3.80 - 3.87 (m 2H), 2.84 - 2.92 (m

2H), 2.73 - 2.81 (m 2H),.2.51 - 2.58 (m 2H), 2.44 (s, 3H), 2.38 - 2.44
(m 1H), 1.91 - 2.03 (m 4H), 1.80 - 1.89 (m 2H, 1.59 - 1.70 (m 2H);
plus 1 drop of T8O¥xNagkes LB-2202@ c3emplee ofsampiuads bBtabEuLr (@a)emdwpres  of

conmpounds _of f red u 1,ng sim lar nmethodology to
Chat Cor Raped CBRe S aRsnlEyie AR BB SR8 24 9, Exanpl o 6A 11 ans
4- Chl g5 0- N-[ [ 4- [ 4- (3, 4- di chl or ophenoxy) - 1- pi peri di nyl ] eycl ohexyl ] -

car bonyl ] - benzenesul f onam de (an exanple of a conpound of formula (1c)).
Sodi um 4-[ 4- (3, 4-di chI orophenoxy) 1-Hxapele 3 nyl ] - cycl ohexanecar boxyl ate 5

g%z)?ggeﬁzeﬁé;u YT Cﬂl?g%g&}mﬁ - g%@ﬁg&@/ﬁfﬁgﬁmg@fﬂ%l rred
over ni ght benzenesulfonamlde (an example of a compound of formula (Ia) where R? is not
hydrogen).

20 n To a solution of N—[[4-(3,4-dich10rophenoxy)[1,4'-bipiperidin]-1 '-yl]carbonyl]-4-
methyl-benzenesulfonamide (Example 1B, 0.3g) in methanol / dichloromethane (1:1,
40ml) was added (trimethylsilyl)diazomethane (2M in hexanes) (5ml) dropwise. The
reaction was stirred under nitrogen for 12 hours. The solvent was removed under reduced
pressure and the resulting product was 'puriﬁed by RPHPL.C (Waters Xterra® column),

25  (gradient, 75:25 0.2% aq ammonia / acetonitrile to 5:95 over 6 mins) to give the title
compound (83mg). | '

'H NMR (399.98 MHz, CDs0D) § 1.42 - 1.53 (m, 2H), 1.63 - 1.71 (m, 2H), 1.82 -
1.96 (m, 4H), 2.31 (s, 3H), 2.39 - 2.47 (m, 2H), 2.48 - 2.57 (m, 1H), 2.72 - 2.79 (m, 2H),
2.93 -3.01 (m, 2H), 3.69 (s, 3H), 4.20 - 4.26 (m, 2H), 4.27 - 4.34 (m, 1H), 6.77 - 6.81 (m,'
30 1H), 7.00 (d, 1H), 7.21 - 7.29 (m, 3H), 7.65 - 7.68 (m, 2H)
ES+ 540/542; m. pt. 151-153°C.



The sol vent was evaporated and the residue was purified by RPHPLC (Waters
Xterra(r) Columm, eluant 0.1 % aqueous ammoni um acetate : acetonitrile
75-25 . 25003)p04487 gi ve the title conpound (18ng; M [ MtHPET(SERPII1B)1

545/ 547/549). 10. 1H NWR (399.98 MHz, DMSO) S 1.23 (q, 2H), 1.35 (q, 2H),
1.74 - 1.97 (m 7H), 2.02 - 2.11 (Ml 2H), 2.88 - 3.07 (m 4H), 3.09 - 3.21
(m 2H), 4.56 - 4.67 (m 1H), 7.02 ( 7.33 (d, 1H), 7.46 (d, 2H),
7,53 (d, 1K), 7.73 (d. 2K Example o Efpmpld i

N- Benzoyl - (3N4Bdm2®|yl Mhﬁmfdmpphe{nbm) {b#pbipperidinak] -shlfosambleXan de (an
15 exanpl e 2 ﬁ n’goun off for (Id))

4- (3, 4-Di 8’5?18?88 & Sopyundiof formy f)ﬁ ri di ne]-1'-carboxanm de (Method H,
200mg) and triBshiwl @mmma@emﬁag(méoﬂﬂzz%@sﬂ@eﬁﬂ cAtAbkBIGs 956,560, then
allowed to reach anbient tenperature M 2 m) was added and the
resul t3 ng78@layR#dmgaias dissotveddn THIF (5aH) anﬁk®oiﬁdltat78°€s Twietheylaump ¢t Zpdd and

et hanol ) SRR GHRORYISRPIER 0t 00 GF STRAER Vgt SirreeOn A Giadr ent . 75: 25
0.2% aq amﬂb@pﬁe@&g)tp 218 l%/giﬂeﬁdin@ (RieBRd:e296 gm"ﬂ)IFt(s&ngwa% atdhé'd aﬂoF/Hgse

conpound (m pt + (ES+) 476/ 1H NVR (399
DVSO) 5 10¥gr I5pHp. Waterwﬁgd@@ﬂhem he mixpge (V\@Hevap)oratqd nge rQSthue wjas puRifed (2H,

ity b S5 gl Goyinf tbglip, P v duftpiyet il Sl 11

m, 7183 7535.:93-95)2blgivekhe tﬁl@mﬂl@uﬁé\(ﬂm%] MS [M+H] (APCI+) 512/514)

N- (3, 4-Di chl or gbenzoyl 4- di chl or opheno 1,4 -bip er|d| nel-1'-
sul f onami de (a%{é\lMﬁqﬁﬁg%&f\ﬂ{%Wﬁﬁhél (ﬂdﬂ%)l é[7(’rl -H)84 (nS@ ), 1.96 (d, 2H),

4-(3,4-Dighl e y b a (et G
200ny) , g*(‘_')ﬁg% R e%%%yf%?ﬂ Sl %;%8)13 Ve %?ﬁg%%@ ?qum)
were stiraed (tQUEDR02 (dd, 1), gre2adaondy, reavet, QEDNY 15 at 1B $ntd, t ENpesBiqur e for
24 hours. The sol vent was evaporated and the resulting product was
purified BYD-RPHPLC (Waters Xterra(r) colum), (gradient, WO 03/004487
PCT/ SEO2/ 01311 43 75:25 0.2% aq am% dsRcetonitrile to 5:95 over 6
mns) to give the title conmpound ( t. 166-167C, MS APCl
580/ 582/ 584 (NMB&nzoﬂ%Wd@ﬂﬂ&o%mMﬂylph@h@@)) [B4Lbiptperidine]9’ (ubfordidide 1. 89 -
2.17 (m 5H), 2.60 - 2.76 . 3.06 - 3.25 (m 2H), 3.36 - 3.60 (m
2H), 3. 60(5am E‘é‘al?’@?e(?ﬁafé’PBpouéggﬁsz;%Hlae@% 5 1H), 6.93 - 7.11 (m 1H), 6.93
o 12 1 % ( ml H)l H) 4-(Z438ichlofo-4ndtiyIphdioxy Y1 4rg-‘lblplp%n@fﬁe Qé@e Mé&thod C/ 280m&)wastH)
dissolved in dichloromethane (10ml). Tnethylamme (107 ul) was added followed by

20  benzoyl sulfamoyl chloricie (154mg). The solution was stirrred for 12h and then
concentrated. The residue was purified by By RPHPLC (Waters Xterra® column),
(gradient, 90:10 0.2% aq ammonia / acetonitrile to 5:95 over 6 mins) to give the title
compound. (70mg, MS [M+H]* (APCI+) 526/528; m.pt. 223°C)

'H NMR (399.98 MHz, CD30D) § 8.00 - 8.03 (m, 2H), 7.38 - 7.43 (m, 1H), 7.31 -

25  7.36 (m, 2H), 7.25 (d, 1H), 6.95 (d, 1H), 4.45 - 4.52 (m, 1H), 3.80 - 3.87 (m, 2H), 2.84 -
2.92 (m, 2H), 2.73 - 2.81 (m, 2H), 2.51 - 2.58 (m, 2H), 2.44 (s, 3H), 2.38 - 2.44 (m, 1H),
1.91 - 2.03 (m, 4H), 1.80 - 1.89 (m, 2H), 1.59 - 1.70 (m, ZH); plus 1 drop of 30% NaOD in
D,O0.

30 The Examples 5B-5E are examples of compounds of formula (Ia) and were

prepared using similar methodology to that of Example SA.



The Exanpl es 8B-8F are exanpl es of conpounds of fornula (Ib) and were
prepared using simlar nethodology to that of Exanple 8A. Recrystallisation
was requiwedsniasafter chromatography for several Exanpl ePCTEEampi3er 9A

4- (3, 4- Di chl or ophenoxy) - N- (4- net hyl benzoyl') - [

1, 4" - bi pi peridine]-1"-sul fonam de n exanpl e of a conmpound of fornula
(I'b)). 15 1, 1 -Dinethylethyl[4-(3, &di, g gaophenoxy)- 1,4"-bipiperidin-
1'- yl]sul fonyl carbamate (Method L; W%_‘and triethylamne (0.5ml) in

di chl or onet hané&an{ d+dhlomtN-dibide314- dmhipmp@tmw)ﬂemperﬁdmﬂlc@dlomxyﬂ-

4-met hyl b lorid 163 Th t i d i ght, the

Solvent Do e AARE SRR Y B g forh ko (1 )" and
fied by HP Xhedn 20 ammoni a

A e R b s B A T A e e v R i

(APCl %) Odeihed®, { Manf), EDGWP%@QBM(%@) DMAB(B?(Iwandp 1.67 - 1.81 .
2H, 1..86.- 1.96 (2 - L2 71 -
20 E%H ‘*Hf’mbﬁn%esulémﬁ‘?“{gz@ﬁmﬁ} werg "?El Bl\% orf 4 ik ‘Z‘%“th‘m 7.01
(1 H, dd) The s@0ert s ethhpordtednd the tesidle wa?s pﬁﬁlf{e& REHPLT (WatetKkerd® 25 The
Exanpl es 9B and 9C are exanpl es of conpounds of formula 5l%}@and wer e

prepar ed Golumep. sluant G Tnqusedioingpgnine achigte ‘FretERisis| 78-29A 258 Arpse oA 30

N-[[4-(3, I b | ] -4- et hyl

be%[zen(esuﬁ?%%ﬂ#%%ﬁgﬁ%jn@%@?@?gn ex 54{3%”725]4 >c/o]rrrc);(@)ltrmgngf]for ﬁl ay(l a)).
To N-[Q4- (3, 4- &HNMRr(GWB&mz) [CM8O) Bllmﬂqrﬂﬂ) ]33 (q; Y, qa7r4h01n97 {mA7mmpt hyl -
benzenesul f onam de % was added 0. 1M sodi um hydroxi de (0.949nl) and

met hanol W6203+100a ) SEd7/(ou 31, 3.0%- %@ﬂn(lp, 2Hhé- 5:6014;6761& Vi) 78Ri(Ad.ed

until all S t r h The sol vent was renpved

under redtljfggj dég% 7'{%( %‘Zj%(dfﬁﬁ e co@p 2’d. Mpt 201 C MB [ M+H] +

(APCl +) 526/ 528 5 1H NMR 6 (CD3CD) ]Ex2.81p1e71A42 ( 2H, rr) 1. 70 - 1.82 (4H,
2.56 - 2.66

. 1.96 - 2.04
?)ZH m, 2.80 & f@?y@'@ ?‘rﬂlgﬂ%g@?n X Hz4 ?Omipefréme] %C@?Oxar@dgéar’( 1H m,
709 15 7. Welebor Mompoddd of iy (@), ™. 735 - 7.38 (14 m. 7.75 - 7.79

(2H, m. The 'Exanpl e OB- 10D ar e exanpl es of conpounds of formula (la) and
wer e 4-(3,4- chhlorophenoxy) -[1,4'-bipiperidine]-1'-carboxamide (Method H, 200mg)

and triethylorthobenzoate (3ml) were heated at 150°C for 16h, then allowed to reach

ambient temperature. 2M HCI (2 ml) was added and the resulting solution was stirred for
4h. The volatiles were evaporated and the residue was purified by chromatography (24:1
20  dichloromethane : methanol) followed by RPHPLC (Waters Xterra® column), (gradient,
75:25 0.2% aq ammonia / acetonitrile to 5:95 over 6 mins) to give the title compound
(m.pt. 65-80°C; MS [M-+H]* (ES+) 476/478). |
'H NMR (399.98 MHz, DMSO) § 1.42 (2H, d), 1.58 (2H, d), 1.76 (2H, d), 1.92
(2H, d), 2.39 (2H, ), 2.72 - 2.78 (2H, m), 2.81 - 2.94 (3H, m), 3.79 - 4.22 (2H, m), 4.42
25 (1H, 1), 6.98 (1H, dd), 7.25 (1H, d), 7.44 - 7.52 (3H, m), 7.56 - 7.68 (1H, m), 7.83 - 7.92
(2H, m).
Example 8A
N-(3,4-Dichlorobenzoyl)-4-(3,4-dichlorophenoxy)-[1 ,4'-bipiperidine]- 1'-
sulfonamide (an example of a compound of formula (Ib)).
30 4-(3,4-Dichlorophenoxy)-[1,4'-bipiperidine]-1'-sulfonamide (Method G, 200mg),
3,4 dichlorobenzoylchloride (102mg) and triethylamine (0.07ml) were stirred together in
dichloromethane (10ml) at ambient temperature for 24 hours. The solvent was evaporated

and the resultin g product was purified by RPHPLC (Waters Xterra® column), (gradient,



O prepared using simlar nethodology to that of Exanple 10A. Exanple 11A
(3, 4-Dichl orophenoxy) N-[ (1, 2-di hydro-1-o0xo-4-isoqui nolinyl)carbonyl]-[
, 4' - bi pWpesiodi48e] - | ' - sul f onam de (an exanpl e of a conpowcd/seh2/6BLNul a
Ib)). 15 To a solution of 1,1-dinethylethyl

[ 4- (3, 4-di chl orophenoxy)[l 4 -bipi@#éridin]-I1'- yl]sul fonyl]-carbamate
(Method Ly i

0X0- 4- |soqu?n§%é rrllyﬁh} g?[%lgkaﬁ(}%o%‘i%??g r pa%e‘% tpér/gﬁ? ?{%pound

cor r espon(i2ng; m:ptdIB&IGIEMMMBOMSB/SB@(M#HQW oride at reflux) followed
by triethylampe (0.097ml) and the reaction was stirred under nitrogen for

12 h. The sol véﬁ 43990 Mz, RMEP) Adefliceld720nHBs § 8Pe 23w % (0, 1518, 2.6 ul t i ng

product di d | umm) ,
Coradt ent 273085 ZHUGRE T6> 596 Ahanichy o0 nctbons B0 oo o PRELH R 48788 Tover

10 m g toHYI6WSs -17. 1t qhmmlgauwn {rﬁ4}H)3740 7.40 (m, 1H), 7.49 - 7.66 (m, 2H),

dlchlorophenox &g -b| perldln]

yl ] sul fonyi [(‘é 1L %13 I - 0X0- 4-i soqui nol i nyl ) carbonyl ] - carbamate. (M

[ MtH) + (ES+) 679/ 681) 25 1,1-Dinethylethyl [[4-(3,4

di chl or ophenoxy) [ 1, 4' -bi pi peridin]-1"-yl]sul fonyl][(1, 2-

di hydr o- 1- oxo- Thé Exajupleo8B8H :)reaxdtmpiyé of canpoandd e foasuldi(BY ahd/ @drel n

di chl or onet han 10m) fol t he additi trif)] uoroacetic_ acid
o O e P B atihg outar mahbroEstip i e itirle 33 Heormatlipbonts ey ed

under 1 edg&&@hwﬁ%gﬁ]mgsg}&%m idsNng product was dissolved in DVBO and
purified by HPLC (VWaters XTerra(r) colum), 30 (gradient, 90% aqueous (0.2%

anmonia) / acetonitrile decreasing to 5% over 10 mn) to give the title

compound (0.028g) m pt. 200C M5 [ MrHl + (ESH 579/581 WO 03/ 004487
PCT/ SE02/ 01311 .45 1H NMR (399. 98 N@@%—%SOD plus 1 drop NaOD) 1.58 -

1.69 (2H m, 4-(?1 ]jacﬁlﬂar ghbxy)?N-ééﬂ-nﬁﬁlyibeﬁzgﬂ) (14£Hb epﬂgerlcﬁn ' sul?erﬂiﬁnﬁelH n,
2.48 - 2.56 (2H, m. - 2,90 M, 4.35 - 4.42
(1H rr), @n%ample@@wmouwof@rmal (ih)l) L 7.30 - 7.34 (1H, m), 7.37 (1H

9 - 7.5 ' 8.75 (1H, d) 5
Exarrp 5: 12A ((],%E}et e?&}?l éZZ%ony }?&Rl()@bﬁ%% %8[? éﬁe&%‘gnloig/) [ ( :
1, gf) ! bi pi yﬂMdeYlfz}rbﬁ.mate&{MdtMth]D’; 4On(ga an@ uapllanat (@ Smdnipaivhiorometfhatidrul a
I ol uti.on
(1 1- di met @‘1‘ i'f‘tr?ﬂ‘?f% {ePSr 2 WP keGR4 ethylbaszpylphlerids hj63me). The
y| ] sul f Onﬁllultu&avﬁg%ﬁﬁreg o(zé\fﬁiéh@dchésol%ﬁ%gkvdﬁ%rﬁéﬁ QL&F) éﬂdﬂ‘%%ﬁggsgﬂﬁvgd in |

cycl ohexanecar bonyl 10 chlorii de ( triet m ne
di met hy| aPMi¥p ol lanfépv(uﬁﬁ@BBgHPLG@V aters XTerra® column) (acetonitrile/aqueous

20  ammonia gradient) to give the title compound as a white solid (70mg).

MS [M+H]* (APCI +) 526/528 (M+H) :

'H NMR § (DMSO) 1.51 - 1.61 (2H, I;l), 1.67 - 1.81 (2H, m), 1.86 - 1.96 (2H, m), 1.98 -
2.08 (2H, m), 2.33 (3H, s}, 2.71 - 2.92 (5H, m), 2.98 - 3.09 (2H, m), 3.72 (2H, d), 4.52 -
4.61 (1H, m), 7.01 (1H, dd), 7.20 (2H, d), 7.30 (1H, d), 7.52 (1H, d), 7.82 (2H, d).

1
4-
1
(
[

25
The Examples 9B and 9C are examples of compounds of formula (Ib) and were
prepared using similar methodology to that of Example 9A.
Example 10A
30 N—[[4-(3,4—Dichlorophenoxy)[1,4'—bipiperidin]-1'—yl]carbonyl]-4-methyl- '

benzenesulfonamide, sodium salt (an example of a compound of formula (Ia)).
To N-[[4-(3,4-dichlorophenoxy)[1,4"-bipiperidin]-1'-yl]carbonyl]-4-methyl-
benzenesulfonamide (0.05g) was added 0.1M sodium hydroxide (0.949ml) and methanol



reaction m xture was heated in a CEM D scover m crowave at 300Wfor 5
seconds reaching a tenperature of 50C, pressure devel oped. The sol vent was
renoved uwoes/00448tuced pressure and the resulting product Pe@asSEdY/es0l ved in
DMSO and purified by HPLC (Waters XTerra(r) colum), (gradient, 90%
aqueous (0.2% ammoni a) / acetonitril4 15 decreasing to 5% over 10 min) to

i th d (0,176 518/ 520 1H NWMR
U505, o8 MEDE TRETHAHRT b il 2 B e Rrind Ralellit Rt fissgleap e 36est!
1.76 (6HwastemdveldZinderlre&Red ssﬂi\ﬁe to iv@Qhe title &ngdotidd. M, 2.07 - 2.16 (1H,

m, 2.41 - 2.57 (3H, m), 2.72 - (4H m), 3.74 - 3.80 (2H, M), 4.30 -
4.37 (1H, Mpt206°G8 - 6.81 (1H, rr) 7 02 20 (1H, d), 7.28 (1H, d) Exanple

12A ﬂi [(’)?pg/f§ W%@p(wggﬁfﬁ% ni(éem(aggyle;(alrrpl- gngrgpglo)rr;)ohﬁd of formula

(1b)) .5 To'm NaRYS {5, C1H) 1.28 - 1.42 (2H, m), 1.70 - 182(4H m), 1.96 - 204(2 m)235
4- (3, 4-di chl orophenoxy)’-[ 1, 4' - bi pi peridine]-1"-sul ['f onami de hod G

0. 408g) | (BH D263 o6H iHem), 246 - W66 (e 230 87/ (2H) mopaddy 1. 4{2|~(BHt; injle

oot on W4T SRS RN 0 caOTE el Aol B G KT B ar pover

for 10 m nubgsy, e solvent was renopved under reduced pressure and the
resul ting product was di ssolved in DMSO and purified by HPLC (Waters
XTerra(r) col ufby Expgpledil @Rt 100009eaamplss of ¢onpoymndnokigurasladlamng wetem

acet a ! mn) to give the title
corrpot(gzj FEF%%?Q‘?S{“ “m% &Eg‘@’%ﬁﬁ% @%@PE@ 480)V\D 03/ 004487

PCT/ SE02/ 01311 46 1H NMR (399.98 MHz) 5 (CD30OD) 1.30 (6H, d), 1.75 - 1.91
(2H, ), 1.97 - 2.11 (2H, n), 2.13 - 2.32 (4H, n), 2.65 (1H, septet), 2.77
- 2.99 (3H, m, 3.02 - 3.12 (2H, m) Example 1143 25 " (2H, 1), 4.04 - 4.15 (2H,

ﬂ . g 62 - 4. 736 UbicMorogheOx )19 ihydr3 ok d-ihis BuinolingBedrbbhy i 4 Exanpl e

3 (3,4-Di bt}ilpr:rmlmibqujonhhﬁcﬂa- (}ah];en?fhpleeifylc))mﬁ)dzurﬁ oftfophyeibd). ne] - 1' - sul f onami
| T
R R T TN R I S—

0. 1009) i gl]gﬁrﬁn@ﬂma}ba‘fﬁ& (M&ﬁed Pob éesg)qmds&alaroﬁ%% Wes £&eea@a1h§&blpwed

after y phénylacetyl chl orlde( . mL). After 12h the solvent was
evapor at eaxwdsmmenql@gfeﬁrbmyﬂ chilprige &Ih‘&g malaii £ropl the goirespendingroid tand

Lfﬁggg \(/)v| n %fﬁatﬂfb}l 38h ?hmrgyl)ch? iyl ﬁgﬁeg{uxgﬁlgwgg %\3/, tr‘ﬁﬁx\ﬂmmer@%@?‘mtl) L el hanol and

anmonli
reaction was stirred under nitrogen for 12 h. The solvent was removed under reduced

20  pressure with the resulting product dissolved in DMSO and purified by HPLC (Waters
XTerra® column), (gradient, 75% aqueous (0.2% ammonia) / acetonitrile decreasing to 5%
over 10 min) to give 1,1-dimethylethyl [[4-(3,4 dichlorophenoxy)[1 4‘-bipiperidin] 1'-
yl]sulfonyl][(l 2-dihydro-1- oxo-4 1soqumohny1)carbonyl] carbamate. (MS [M+H] (ES+)
679/681).

25 . 1,1-Dimethylethyl [[4-(3,4 dichlorophenoxy)[1,4'-bipiperidin]-1'-yl]sulfonyl][(1,2-
dihydro-1-oxo-4-isoquinolinyl)carbonyl]-carbamate was dissolved in dichloromethane
(10ml) followed by the addition of trifluoroacetic acid (3ml) and allowed to stir under
nitrogen for 12 h. The solvent was removed under reduced pressure’ and the resulting
product was dissolved in DMSO and purified by HPLC (Waters XTerra® column),

30  (gradient, 90% aqueous (0.2% ammonia) / acetonitrile decreasihg to 5% over 10 min) to
give the title compound (0.028g)
m.pt. 200°C '

MS [M+H]" (ES+) 579/581



evaporated and the residue was dissolved in DMSO and purified by HPLC
(Waters XTerra(r) colum), (gradient, 90% aqueous (0.2% anmoni a) /

acet oni t rwbasdessrasi ng to 75%over 10 min) to give the tPCTisEorerpound
(0.01g). 15 Ms [ M+H + (ES+) 526/528 %H NVR (299.945 MHz) 5 (CD30OD plus 1
drop NaOD) 1.45 - 1.59 (2H m, 1.76°- 1.89 (4Hn') 1.96 - 2.08 (2H, m,

32y o5 PNMRIGR.08 8t 5 (chdD, bkl ol NEOD] 15551060 Off T 71 B85 (51
74_1?3( 411H (2HI|)D;1) 1.924 20())(57(43{) 11(1)331379?24]67(1H3m') 74%226?KE§?%1%397@®9®(@ DA N[
L o aeub B TR Y habdidd 8RR o B B A T QR L0 A

sol uti on o s drchl puophonRu) of kA - whp(nerdsnelatt seanseamoe (et nod

H, 0.372g) "in THE was ‘pot assi um t'ert but oxi ) followed
after 3h by 25 2- propanesulfonyl cBkampldd2A0. 337ml). After a further ‘2h

oriaci pi tat e whi o et e Bt b ane L AR RriasI by rtc

(Waters Xdgfonafnide (%ﬁ'ek'é’fﬂ%l’e o glcasbsiia of%%@g%ws (0.2% ammonia) /
acetonitrile decreasing to 50%over 10 mn) to give the title conpound

(0.061g). 30 Mbo [awmhqtmn(oésdydlmewlr&hm[[H(Nwml@lsg@pb@dwm Asbipipradin]gl-us 1
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4.27 - 4.37 (3H_m, 6.79 (1H, dg@ 99 (1H, d 28 (1H, d) Exanple 16A
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4- (3, 4- D elaheydqpbsaneand-thd rebuttibg prddRet Wasti§solved SulIDIMIS@EhE gufiflt BOHPLL
582ny), toluenesul fonyl chloride ?9@80@ and DVAP (180ng) were conbi ned

and di ssofWaigrs ¥ eai® sphigpeerdicat, 000ntquieons (O %.9marrﬁnﬁé/ gectaiirile was added,
foll Oy4e d E’I’Jctr@drm %%85"% ?%e?relg fﬁlﬁanytﬁg{etﬂi}ggoﬁx oﬁr{d @tat eg)agg[;ﬁﬁ‘) ﬁlo 3ni). The

solutlon was stirred cent rési due was
triturat eMSHM-RHe@ESan618/42@ t hen THE to give a solid (0.65g). A portion
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(6H, m), 1.82 - 1.89 (2H, m), 1.90 - 1.98 (2H, m), 2.07 - 2.16 (1H, m), 2.41 - 2.57 (3H, m),
2.72 - 2.86 (4H, m), 3.74 - 3.80 (2H, m), 4.30 - 4.37 (1H, m), 6.78 - 6.81 (1H, m), 7.02
20 (1H,d),7.28 (1H, d)
Example 13A
4-(3,4-Dichlorophenoxy)-N-(2-methyl-1-oxopropyl)- [1 ,4"-bipiperidine] -1'-
sulfonamide (an example of a compound of formula (Ib)).
To a solution of 4—(3,4—dichlqrophenoxy)-[1,4’-bipiperidine]-1’-sulfonamide
25  (Method G; 0.408g) in dichloromethane (5ml) was added 2-methyl-propanoyl chloride
(0.126m1), triethyiamine (0.167ml) and dimethylaminopyridine (0.147g). The reaction was
heated in a CEM Discover microwave at 50°C using SOW of power for 10 minutes. The
solvent was removed under reduced pressure and the resulting prodﬁct was dissolved in
DMSO and purified by HPLC (Waters XTerra® column), (gr-adient, 90% aqueous (0.1%
30 aqueous ammonium acetate) / acetonitrile decreasing to 5% over 10 min) to give the title
compound (0.152g) as a foam.
MS [M+H]" (ES+) 478/480



solution was allowed to cool overnight and the title conmpound was coll ected
(175ng). m pt. 242-243C 15 M5 [ M+H + (ES+) 562/564 'H NVR (399.98 MHz) S
(DVBO 1.w0op@bassyd), 1.51 - 1.60 (2H, m), 1.65 (2H, d), PCIBE2/M3Y (2H,
m, 2.23 (1H, tt), 2.31 (3H, s), 2.32 - 2.43 (4H, m, 2.68 - 2.75 (2H, m,
3.33 - 3.38 (2H, ,437-443(14, 6.98 (1 H, dd), 7.18 (2H, d),
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example of a compound of formula (Ib)).
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To a solution 4-(3,4-dichlorophenoxy)- [1,4'-bipiperidine]-1'-sulfonamide (Method
G; 0.100g) in THF.(ZmI) was added potassium tert butoxide (0.083g) followed after 1h by
phenylacetyl chloride (0.097ml). After 12h the solvent was evaporated and the resultant -
10 product was dissolved in methanol and loaded onto an Isolute® SCX cartridge which was
washed with methanol ‘and eluted with 10% ammonia in methanol. The solvent was
evaporatéd and the residue was dissolved in DMSO and purified by HPLC (Waters
XTerra® column), (gradient, 90% aqueous (0.2% ammonia) / acetonitrile decreasing to
75% over 10 min) to give the title compound (0.01g).
15 MS [M+H]" (ES+) 526/528
'H NMR (299.945 MHz) & (CD30D plus 1 drop NaOD) 1.45 - 1.59 (2H, m), 1.70 - 1.89
(4H, m), 1.96 - 2.08 (2H, m), 2.23 - 2.35 (1H, m), 2.43 - 2.63 (4H, m), 2.77 - 2.88 (2H, m),
3.45 (2H, s), 3.66 - 3.75 (2H, m), 4.35 - 4.44 (1H, m), 6.88 - 6.94 (1H, -rn), 7.10-7.13 (1H,
m), 7.14 - 7.30 (3H, m), 7.33 - 7.42 (3H, m)
20 ' Example 15A
N-[[4-(3,4-Dichlorophenoxy)[1,4"-bipiperidin]-1'-yl]carbonyl}-2-
propanesulfonamide (an example of a compound of formula (Ia)).
To a solution 4-(3,4-dichlorophenoxy)-[ 1,4'-bipiperidine]-1'-carboxamide (Method
H; 0.372g) in THF (5ml) was added potassium tert butoxide (0.337g) followed after 1h by
25  2-propanesulfonyl chloride (0.337ml). After a further 2h aqueous ammonium chloride was
added and THF was evaporated to leave a precipitate which was collected. The precipitate
was purified by HPLC (Waters XTerra® column), (gradient, 95% aqueous (0.2%
ammonia) / acetonitrile decreasing to 50% over 10 min) to give the title compound
(0.061g).
30 MS [M+H]" (ES+) 478/480 ,
"H NMR (399.98 MHz) & (CD;0D plus 1 drop NaOD) 1.19 (6H, d), 1.23 - 1.37 (2H, m),
1.62-1.70 2H, m), 1.71 - 1.78 (2H, m), 1.88 - 1.96 (2H, m), 2.34 - 2.47 (3H, m), 2.48 -
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6.99 (1H, d), 7.28 (1H, d)
Example 16A
4-(3,4-Dichlorophenoxy)-N-[(4-methylphenyl)sulfonyl]-[1,4"-bipiperidine]-1'-
5  sulfonamide sodium salt (an example of a compound of formula (Ié)).
4-(3,4-Dichlorophenoxy)-[1,4'-bipiperidine]-1"-sulfonamide (Method L; 582mg),
toluenesulfonyl chloride (380mg) and DMAP (180mg) were combined and dissolved in
dichloromethane (10ml). Triethylamine (0.3ml) waé added, followed after 35min by a
. second portion of triethylamine (0.3ml). The solution was stirred for 21h and then

10  concentrated. The residue was triturated with methanol and then THF to give a solid
(0.65g). A portion of the product (0.34g) was dissolved in warm DMSO (30ml). To this
solution was added aqueous sodium hydroxide (1M, 6ml) followed by water (200ml). Thé
solution was allowed to cool overnight and the title compound wés collected (175mg).
m. pt. 242-243°C

15 MS [M+H]" (ES+) 562/564
'H NMR (399.98 MHz) & omso) 1.27 (2H, qd), 1.51 - 1.60 (2H, m), 1.65 (2H, d), 1.88 -
1.94 (2H, m), 2.23 (1H, tt), 2.31 (3H, s), 2.32 - 2.43 (4H, m), 2.68 - 2.75 (2H, m), 3.33 -
3.38 (2H, m), 4.37 - 4.43 (1H, m), 6.98 (1H, dd), 7.18 (2H, d), 7.25 (1H, d), 7.48 (1H, d),
7.60 (2H, d)

20 Example 16B (an example of a compound of formula (Ie)) was prepared usihg
similar methodology to that of Example 16A and recrystallisation was required after

chromatography.
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The preparations of certain internedi ates are now presented.

, 4" | Bi pi peoiodion4st |

(209) and 4- hydr oxypi peri di ne

di chl or oet hane (200nml) with acetic acid (4n) at RT for 30 mnutes.
or nh\/rlr| de (’)’2!‘1\ \

triacetoxy

N

'n O,!

'd 1.0 0 0 WD 03/004487

PCT/ SEO2/ 01311 79
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extraction wth ethyl acetate foll owed by evaporation of solvent to give
the title compound as a gum (25g). WO 03/004487 PCT/ SE02/01311 80 1H NWVR
6( CDC13) WOW03/004u8f br s), 2.05-2.26 (4H, m, 3.20-3.49 (4HCTreEN2/M360L (1H,
s) 6.69-7.52. (3H, M. Method C 4-(3 ‘ \

- Di chl or ophenoxy) - 11, 4' | bi pi peri di’/le 5 Step a: I
4-(3,4-Di chl or lic acid tert-buty
es'g er 4-(3,4- %H%ﬁ{ég%%% esgl%f;%ﬁtgilngleﬂrg Iéd#ét@%’%reéo CP%A%R ?ﬂssol ved in
1, 2-di chl oroet hane' (21nl). 1-Boc-4Mithet Adone was added (1.21g) followed

by NaBH( acetic acid (0.37g). After 18 hours at room
t enper at ﬁa E’Sﬂéﬂg@a&g&i(ll\/j solution and diethyl ether were added. The

product was exil ik 5 racts
dried with r\gst&@%ﬁggecoricéelrll?? 2{ eé’ho %ul?ﬁr% Ié%tp ?egg&g%@ éc’%gg#g% E‘gﬁ’gh’gﬂm
(di chlor offeTgarese stirsk thaetber i9 2i@)lorgethend (B60mUbritli 4detic peidddmnt) o RTH6g30 MS:

T4’ bt ol Bt o bt Bics 28 e BTl R ks it nane

(30ml) anHTtoviefdigRr TAE alikt@re ks @\ﬂ&bdra(ejeﬁﬂﬁ}yn‘é@ssar@QH@fgmdﬁEttﬁ{en‘ﬂntb Qiifict, at room
tenperature the sol ution was evagor ated and the resultant gumtriturated

under et heftracidgyithediethyl ether By @PBmbethetaguenas wag basified toupH O 10l and expadetlict as

[id di.ti on of eous, NaCH
Cony | i RbliordEnbAL ARG 2 Fhd B AR RAGH LR QIO gEE T
to gilke tidgSQh-anhd bi/@oraledmnlamvd: @soib(19g). I’Ihe((ﬁl 68@9&13802%&4&%&%@6 nog(ﬁ%&L 1)3?_'

1 38-1.51

, 2.79- %“(Cé%ea(eg‘t)%”l“?ﬁoncénti%ecéf‘i@o%@fmﬁfmd Bmb. Ih%m(tm Wy Stlr’deemlgélﬁz (3H,
i hoghg A itk ol R TRAHCR! BPICURS B ROPBARSShd b T Brb ol BRIAR TS 0 o )
2-chl oro 21 NMmmmmy,)Dmstémﬁmqemm(m P, 2IBB 315, 8H), 3.62 (m, 1H),

o G SRR G BRRA bty 03 BPLBS Lo amaa T8hapsgmn.

d| chI or o- 3- met hyl phenoxy) - 1, 4 b pigperi di ne 343/ 345
di chl oro 2- rret hyI phenoxy) 1 4'—b'|‘pT'per| dine 343/345 1
Diolheo ¢ 4' - bi pi peridine 327/329 2

QteE PG g p}ll 4- (3y4 &)é or05ph%rr11(|)x05 Ci-Igﬁgerld?necarboxylate
Diethyl azodicarboxylate (41.0ml) was added to a solution of triphenylphosphine
~(62.9g) in tetrahydrofuran (800ml) at 0°C. After 15 minutes 3,4-dichlorophenol (39.1g)

— -

I\J-b-b-h-b-b-b%a

AN AN NN NN
G% »

20 was added, after a further 15 minutes ters-butyl 4-hydroxy-1-piperidinecarboxylate (48.3g) -
in tetrahydrofuran (400ml) was added dropwise over 30 min. The solution was stirred at
room temperature for 16 hours and concentrated to a small volume. Purification by
chromatography (ethyl acetate : iso-hexane 95:5) gave the sub-title compound as an oil
(61.3g).

25 MS: APCI(+ve): 246/248 (M-BOC+2H)

Step b: 4-(3,4-Dichlorophenoxy)piperidine

The product from Step a was dissolved in dichloromethane (600ml) and
trifluoroacetic acid (300ml) was added. After 24 hours at room temperature the solution
was evaporated and the resultant gum triturated under ether to give the sub-title product as

30 asolid (36.6g). The free base was liberated by addition of aqueous NaOH (2M) and
extraction with ethyl acetate followed by evaporation of solvent to give the title compound

as a gum (25g).



1 for starting material see DE19837386 WO 03/004487 PCT/ SE02/01311 81 2
for starting material see WO 00/12478 3 1H NWR (399.978MHz, CDC13): 8 1.44
(2H, qd),w0.034044871.86 (5H, m, 2.01 - 2.07 (2H, n), 2.38PCTAE4AROBIH, n),
2.44 - 2.50 (2H, m, 2.60 (2H, td), 2.82 - 2.87 (2H, m, 3.15 (2H, d),
4.98 (1H, septet), 6.66 (1H, d), 7.80 (1H, dd), 8.06 (1H, d). 5 Method D

ol ution of tr1 BV BRGSCR! ha? (BEsg). Xor Ear sl m Tl el 4@ 4osg)
and 4- hydygxys) p6.627i53i BE; dy.carboxylic acid tert-butyl ester (0.5g) in 10

THE at RT. The resulting mxture was stirred overnight, HO in di oxan (2nl
of 4M was added and the mixture sti Metod€ RT overnight. The nixture was

t hen evapgr.ated. ryne ;triethylamne (5m) was added. The m xture
was evapogé?éa5%ﬁgggﬂgﬁggéiéggggﬁggﬁgﬁssoIved_in met hanol (10m ), placed
onto a SC¥tepar: t4-(TPDiéNedobBehox 0D, 4 TBipipert@hfIL I' SaB oYM dcablefr- Bt PNester

I nternational Sorbent Technol ogy Isol ut eééz Fl ash SCX-2) and 15 el uted:
first with met AdAdrDichigsonkienox iDipRiding ol pstwisrbssolvethin baslichléroathanens wer e

0900, a6 RronTpiaReRbibeiford 6 gy A DRy a0 G Pl p T, o5
2.59 (2H, acgic a2idgD.37gR. Afiex( EHhour o r?oHrBZer;lpe&%tiigaoa(qg-lEbﬁst?aOH (300 6diiop it et
6.92 - 6.98 1H, , (17 - 7. \ , (.30 (1H, . e follow ng
i nt er nedi g’tﬁ@g ﬁ@%%’fﬁea&é?%dﬂ?erp@g‘%ﬁ(t Wgs e%ﬁlﬁﬁ"&r with digitvh 6éleD:the ognbingg H)

4- (4-ghl o i R s4th eyl i 6/p4é . .
{0 oo A SRR Pl By futon by cromatrphy

( 4- chl ofdictdorpmetiang < prethaoglyd2:$i gaee theti sub-tRUZHAARE (1.97g; MS: APCI(+ve):

4-f | uogLs,25 h - phenoxy) - pi peri di ne 226
4- et h%%ﬁ%ﬂgﬁﬁ%)}/ pi peridine 208 4-p-tolyl oxy-piperidine 192
21- chl os@pd: rm(m-biah@ﬂwﬁo@)g%?gﬁﬂﬁn&%@l 228

-chl or o- phenoxy) - pi peri di ne 4- (4-fl uor o- phenoxy) - pi peri di ne

4- (2, 4- di $Re BroadueiE SEspya was gissal idda df omgthane (30ml) and trifluoroacetic
2-pl 0593 ﬂ’[gr}ﬂ‘)' Waf 2RO Rk 'ALFHOBFsr'Jt %6}3 te%%%rgtg% the solution was evaporated and

the resultant gum triturated under ether to give the trifluoroacetate salt of the sub-titled

4
4
4
4
4
19
4

(
(
(
(
6
(

product as a solid (1.15g). The free base was liberated by addition of aqueous.NaOH M)
and extraction with ethyl acetate followed by evaporation of solvent to give the sub-title
compound‘ as a solid (0.68g).

20 'H NMR: §(CDCls) 1.38-1.51 (2H, m), 1.74-2.02 (6H, m), 2.38-2.50 (3H, m); 2.56-
2.61 (2H, m), 2.79-2.86 (2H, m), 3.14-3.18 (2H ,m), 4.22-4.28 (1H, m), 6.73-7.32 (3H, m).

The following intermediates were prepared in a similar manner to Method C:

MS: (M+H)
4~(4-chloro-2-methylphenoxy)-1,4'-bipiperidine 309/311
4-(2-chloro-4-fluorophenoxy)-1,4'-bipiperidine 313/315
4-(3,4-diflorophenoxy)-1,4"-bipiperidine 297
4-(2,4-dichlorophenoxy)-1,4'-bipiperidine 320/331

4-(2,4-dichloro-3-methylphenoxy)-1,4'-bipiperidine 343/345
4-(3,4-dichloro-2-methylphenoxy)-1,4'-bipiperidine 343/345
! 4-[(3,4-Dichlorophenyl)methyl]-1,4'-bipiperidine 327/329

* 2-([1,4"-bipiperidin]-4-yloxy)-5-chloro-pyridine ]

1 for starting material see DE19837386



03/ 004487 PCT/ SE02/ 01311 82 4-(2, 4-difluoro-phenoxy)-piperidine 214
4-chl oro- 2-fl uor o- phenoxy) - pi peri di ne 230/ 232

4-f | uowo-03nemshyl - phenoxy) - pi peri di ne 210 PCT/SE02/01311

4- chl or o- 2, 6-di net hyl - phenoxy) - plperldlne 240/ 242

2, 3- dlchloro phenoxy) - pi peri di ne 8246/ 248

2,

5-di H&erg i 46/ 248
i (2 chl grﬂgpgﬁrr%et y?ﬁéﬁ%les%%;@@? Ogiulggﬁm ne 226/ 228

2- chl oB O EbNIVER K399 gTeaviExyG DOl per .44 (281, 5aR/1226- 1.86 (SH, m), 2. 01-2.07 (2H,

(
(
(
(
(
ES t hyl h | ]-eth 234
ne - Lperi OoX en e anone

(o ol ol 3k LR BBt A St B8, 582 .87 (2H, m), 3.15 (2H,
(

4- chl e/
- (pi ger?H 42}8@@%5;}?&&. no?llﬂrilgpggﬂlgeggﬂt erA( IBIUEI%/I - phenoxy) - pi peri di ne
34 45 (indan-5-yl oxy) - pi peridine 218

4-

4-

4-

4-

4-

4-

1-

4-

4-

7

2

4- (4-ch|oro-2-cyc|oheXyI-phenoxy)-pi§$rid!ge 294/ 296
5-chl oro- 2- (pi peri di n-4-yl oxy) - benza 5/ 257

4-
4-
4-
4-
5-
4-
4-
4-
4-
4-
1,

(4- chl 0493 THISGSXARAbroPrREhD Qi peri dine 279/ 281 '
(5-chl oro-2- phenoxy)™-p er| |ne 226/ 228 4-phenoxy- pi peridine 178
BB 5

(2, 4-di chl or ﬁ%l)p’hﬁ@rﬁdd topi sobtiodiofi &rippBOyIpBAsphine (0.72g), 3-chloro-4-

A R L T T T S ———

(2, %0 di THIFe RT3- mﬂaydm@@ﬂmme)waalspﬁed di¢18igBb M@I6R dioxan (2ml of 4M) was
2-et hyl - 4-fl uor o- phenoxy) - p eridine 224 ‘
met haftied and rpymixswesbugy atRheveraighe Ploermixture was then evaporated to

(
(4-
(3 4 O ERpesdnd ek MDAV PARER! Bhlfois G &34 MR A dnFine rosidue
1-

4-Di c orop enox ridine roc de a)
Di et Wys élsmwdéhn-mgthmml 41003),plated bhmraﬂmxmaﬁﬁdge[ (Varian, 10g, SCX

P AR et B SR 1

1-B t
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combined and evaporated to give the product as an oil (0.6g).

'"H NMR (299.946 MHz, DMSO-D6) § 1.34 - 1.46 (2H, m), 1.83 - 1.91 (2H, m),
2.53-2.59 (2H, m), 2.87 - 2.96 (2H, m), 3.22 - 3.39 (1H, m), 4.39 (1H, septet), 6.92 - 6.98
(1H, m), 7.17 - 7.26 (1H, m), 7.30 (1H, t). |

20 The following intermediates were pfepared in similar manner to Method D:l
MS: (M+H)
4-(4-chloro-2-methyl-phenoxy)-piperidine 226/228
4-(4-chloro-3-fluoro-phenoxy)-piperidine 230/232
4-(4-chloro-2-methoxy-phenoxy)-piperidine 242/244
4-(4-fluoro-2-methoxy-phenoxy)-piperidine 226
4-(4-methoxy-phenoxy)-piperidine : 208
4-p-tolyloxy-piperidine ‘ 192
4~(4-chloro-3-methyl-phenoxy)-piperidine 226/228
4-(4-chloro-phenoxy)-piperidine 212/214
4-(4-fluoro-phenoxy)-piperidine 196
4-(2,4-dichloro-phenoxy)-piperidine 246/248
4~(2-chloro-4-fluoro-phenoxy)-piperidine : 230/232




(0.85nl) was added and the m xture was stirred overnight.
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acetate was added (5m) followed by water (0.5nm) and the
mxture was stirred for a further 282 The mixture was filtered 5 through a

G- filter p@ap rvethe subtitte pound—(9t2ny; M5
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(100my; MBS rll\lh.l-ﬂ .;.l{AD(‘I +) 443/ 445) HNVR (299 945 MHz CD3QD) 8! 1.01 (s,
3H), 1 47 (sl-[Bppthyl-4dpinerigingd- ytw)-nhgnyll ethenpng7 - 2/684(m 2H), p.42 -
2.52 (m 2|-)__ . { P o 3. 42 (M2, 3585—=3p7 (m
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axooyel ?hZQ'“D“’G“*“mx“bﬂam**ﬂ‘m“‘ﬁ"%mﬁd?‘zi; o ih b o ver e cofibined in
THE 10m WO %@r@ﬁﬂ@sﬁﬂlﬂwlﬁéewwmmndm T | 2260228
4-phenoxy-piperidine 178
4-(2,4-dichloro-6-methyl-phenoxy)-piperidine 260/262
4-(3-chloro-4-methyl-phenoxy)-piperidine - 226/228
5-chloro-2-(piperidin-4-yloxy)-benzonitrile 237/239
4-(2,4-dichloro-3-methyl-phenoxy)-piperidine 260/262
4-(2-ethyl-4-fluoro-phenoxy)-piperidine 224
4-(4-methanesulfonyl-phenoxy)-piperidine 297
4-(3,4-dichloro-2-methylphenoxy)-piperidine .260/262

Method E

4-(3.,4-Dichlorophenoxy)-4'-methyl-1.4'-bipiperidine dihvdrochloride

a) 1,1-Dimethylethyl 4'-cyano-4-(3,4-dichlorophenoxy)-[ 1,4'-bipiperidine]-1'carboxylate

5

4-(3,4-Dichlorophenoxypiperidine) (Method B step b; 500mg) was dissolved in

dichloroethane (2ml) with 1-Boc-4-piperidone (446mg). Titanium teraisopropoxide



and the solution was cooled in ice. Sodiumtriacetoxy borohydride (1.45Q)
was added and the m xture was stirred overnight and allowed to cone to
anbi ent twopanes48Te. The reaction m xture was poured ont @Ca/sgEn2/oned
saturated aqg solution of sodium bicarbonate. The m xture was extracted
with ethyl acetate thrice, the organtk phases were washed with 5 brine,

dried, f|| patified aon an SC
cartridge é??ﬁge‘fﬁggﬁﬁcﬁgﬁ%%?%é% Q% 3)3’? (%l %E%&)%?’—II wenY >$551
washed wi tahd pdtdrar{inl)amat added folhxmwtdlﬁhﬂhlammmmy@niﬂwl(&mﬂlm sbRuition

hanol . . Furth f b ! 90:9: 1 :
ot hanol 4 {oebeh PhE i ik Fl e e el Db hc‘fc%gdsmpgou?w .

(APCI +)  4B9/wded)(0 3] Pard thé
o s 1923 (t() IPa o ;ﬂ&w@é wd &(r;adem%um@m Tﬂ@m%ﬁuw\%s fl?l%?e 2. 2 .
(rrm, 52. figougipa @F f(lﬁar panere,@d_ evapdi@tedrip give tibsubtifle Bémpognd @1%8grMS. 61 ( n,

2.80 - 0 tet), 4. 10 4.14 4 34 - 4.40 6. 88
(dd), 6. 8@%&%?"*’?%6@ 4(5((?%'6?76029 (d). AP (d). AP (d). 15 b) b
Sodi um 4- [# NMRA(3Q9 98 NI S IOBY § 1 B6RE, PSHT), @'5*73/'1]770&&'4&591(@66(‘1 gt@%h?te

Et hyl 4-[4-(3, 4-di chl orophenoxy) - 1- pi peri di nyl ] - cycl’ohexanecar
(0.979) Red -RatPedn 28Da2 461 &520@1 Gt)s2d7 v imoRHNES.00- 245 &mo2H], ﬁrsap(ar ed

from sodiy 8 t n ol u on was heated to

refl ux over Lﬂ%f Q%OZ% Hg ﬁé‘s éggﬂ&@hgﬂq?@ (Qo )ent was evaporated.

Et hyl 1@cetate, water and SOdI um hydr oxi de were added to the 20 residue and
anlnsolule white solid fornmed which was coll ected byflltratlon and dried

in  vacuoPl &lgPimetethyl b3, i’fIdP@(HOf@BI??@@&Wd"f(mé@ﬁb Lobipipergine]-{-Ambpxylate
370/ 372 t 1.27 -
1738 (m ob). 1 ap e Eyeas st ¢ s M BB SHGRY [ T 2 4o

(t, 1H), 2abbxylatd (1Mhg) v?as&l@ssolv%d@ﬂ.THm (62)) ,MéthgOmbgepiugt broidifle (3MM 6. 89

dd, 1 H . Method G 4-(3 ,4-Dichl h
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¢ 385 LEIRSRERAL oty PhPARBR AR 1 Fon d T B B! 05
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evaporated.to drzness and the residue was triturated with ether to give

the titleWd d hgorganiaphass wag drisg: fillerdxndievapygptad fo givrmhe spbtit
03 008451 LB SRR BLAg e, 60 S L6 205 (m
4 47 (m 1H), S 3MR (899845 MHZED3E P 1.01 (s, QBN (1M47 (s, 9H), 1.69 - 1.84 (m, 4H),

20 1.97-2.08 (m, 2H), 2.42 - 2.52 (m, 2H), 2.81 - 2.92 (m, 2H), 3.36 - 3.42 (m, 2H), 3.45 -
3.57 (m, 2H), 3.62 - 3.89 (m, 2H), 4.32 - 4.41 (m, 1H), 6.89 (dd, 1H), 7.10 (d, 1H), 7.38 (d,
1H). '
¢) 4-(3,4-dichlorophenoxy)- 4'-methyl-1,4'-bipiperidine dihydrochloride

1,1-Dimethylethyl 4-(3,4-dichlorophenoxy)- 4'-methyl-[1,4'-bipiperidine]-1'-

25  carboxylate (100mg) was dissolved in ethanol (5ml). Hydrogen chloride (2ml of 4M in
dioxan) was added and the solution was stirred overnight. Further hydrogen chloride
solution (2ml) was added and the mixture was stirred for a further 2h. The solvents were
evaporated to give the title compound (95mg; MS [M-+H]* (APCI+5 343/345). ~

Method F
30  trans Sodium 4-[4-(3.4-dichlorophenoxy)-1-piperidinyll-cyclohexanecarboxylate

a) Ethyl 4-[4-(3,4-dichlorophenoxy)-1-piperidinyl]-cyclohexanecarboxylate
4-(3,4-Dichlorophenoxy)piperidine (Method B, 1.44g), ethyl 4-

oxocyclohexanecarboxylate (1.0g) and acetic acid (0.34ml) were combined in THE 10ml



1H, 7.18 - 7.31 (m 1H), 7.43 - 7.55 (m 1H). Method H5

4- (3, 4-Di chl or ophenoxy) -11, 4' - bi pi peri di nel -1' - car boxam de.

4- (3, 4- DiwblosnoepBENOXY) - 1, 4' - bi pi peridine (2.0g) was di ss®Crsaot/on3gl aci al
acetic acid (0.608m), the solution was diluted with water (6nl) and added
wWith stirring to a solution of sodi &m cyanate (0.395g) in warm water

(3ml). Thgug ﬁgﬁ%ﬁ:ﬁfbn"m c@ruﬁ:ﬁ"f‘ﬁfket %odﬁﬁﬁ?‘f}gc&gﬁy ﬁ(& fi@(cﬂ?de (%%5??5&5&' d!aéf q}’u? xi de

sol uti on was unt 1 | e solution was 1 esu
pr eci pi t atlee maguroldsatitred overdightsibal loametito wane to drabientieshpbaature. The

di chl ororreth?ne and then dried to |l.eaye the sub- ltPtIe copound (1.39; ES+
372/ 374) . IRRBLEHEV 8P QEE opsRasfirred satyigled ag sgitipp,of sgiumibiepsbonate. g1 (m

2H), 1.62 Thelmﬁﬂlré Was 3)&9&0&11 xg@neth }&%ta@@hr@ﬂthe@r Ac h%ef‘évafémvaﬁll%& wn% 55 -

2.64 (m 2H), 2.70 - 2.77 5 o tm  2H) 4
T_l_ha)resﬂueQWasplmf@B onlalﬁ S((ElX cﬂﬂfi)dge? 49 (d
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pyridine (100m ) was heated to 100C for 12 h an hen allowed to coo

Vater (106%Hig2 9RiRs! REYEamsHanehdriphyligine)gate tirspbidiceprpiound (1.59g; MS

di et hyl et d tracts were
washed v ?ﬁ“ﬁ%e%%‘?ﬁ%%‘%nf R OB RRRAG, P e gson | Fi Tt er g
and ev@por at ed 'HONMR/G99. DEMHbtcm@Dmrmeqndl as(tarl 28115§Zm791)70111 AMVR S

(CDC13)118-126§5 19 é] 0 (1H,_ ddd), 6.99 -
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(i5gy n TrE> Povey | REmEd el Sty 42 g S P BT PO G
49. 5ml) wHia9qd), 73 (d),&.3% @y, t he terrperature bet ween -80C and 90C The

m Xture was stirred at -80C 30 for 2h. 1,1,1, 2,2, 2- Hexachl oroet hane
(17.399) as a solution in THE (50nml) was added. During this period the

reaction Wagqak SOWRM 40 Hichﬁr%enw)el ?Jé@&lﬂ})l]- WaSoRddRet Ayl Ttf,he product

was extracted with pentane. The conbi ned organic ekxtracts were~dri ed

(MyS™4) and fi Bl ded4- (E;ﬁaﬁbohlatqmnn@y)slmlp@rdln)dhdycmmanecalthozoyiatt@y(OHPgﬁ
Nty L e L e e
conpound gthafsl (Q0OmI)R. B@)solution was heated to reflux overnight. Acetic acid was added and
the solvent was evaporated. Ethyl acetate, water and sodium hydroxide were added to thé
20  residue and an insoluble white solid formed which was collected by filtration and dried in
vacuo to give the sub-titled compound (469mg; MS [M-Na] (APCI-) 370/372) containing
sodium acetate. |
'H NMR (399.98MHz, CD;0D) & 1.27 - 1.38 (m, 2H), 1.46 (g, 2H), 1.72 - 1.81 (m,
2H), 1.95 - 2.09 (m, 7H), 2.40 (t, 1H), 2.55 (td, 2H), 2.84 - 2.91 (m, 2H), 4.39 (septet, 1H),
25  6.89 (dd, 1H), 7.10 (d, 1H), 7.37 (d, 1H). |
Method G
4-(3.4-Dichlorophenoxy)-[1.,4"-bipiperidine]-1'-sulfonamide
4-(3,4-Dichlorophenoxy)-1,4"-bipiperidine (5g, 0.0152 mol)' and sulfamide (1.45g,
0.0152 mol) were stirred together in dioxan (150ml) at reflux for 24 hours. The resulting

30  mixture was cooled to ambient temperature, evaporated to dryness and the residue was
triturated with ether to give the title compound as a tan solid (5g; MS APCT 409/411
(M+H)).



IHNWRR 6 (CDCI3) 1.19 - 1.32 (6h, M, 3.36 -3.51 (4H, m, 7.03 (1H, dq),
7.26 - 7.33 (1H m 5 2,4-Dichloro-3-fluorophenol

N, N- Di et hwyiD-03/0d4467 chl or o- 3-f | uor ophenyl carbamate (8. 149) PeasSEdY/es0l ved in
THE (17nl). A solution of lithiumalum niumhydride (33nml of 1Min THF)
was added dropwi se and the resultid§ solution was stirred overnight.

SuSpensi on vas PR GEPER AR PUEET G \EL £62 Rachieh 205e 203 reroDrh& phases.
ver e ‘sepanaugeh, 31—1)93.4{1U@.@Q%mP@H?,QL%(iSI\;‘ﬁ%’%OSr?,afFIE@Btlhré.45€(m )t Bogt '%tg (ﬁ{}g the

conbi ned organi ¢ phases were dried fTl'tered and evaporate

give the tH ,|7e1%o§aédmlﬁ3.74@)-.7.iﬁ(nwvnm (CD3OD) 6.65 (1H, dd), 7.11 (1H,
t) Method J 15 2, 6-D nethyl -benzen f m de To a sol ution of

2, 6-di net hyl - benzenethiol (2m) in Mm ), chlorine gas was

i nt r odsiced-(BMeDichoroplbes-[1 gsbipipenidirel1pE@bbRintiad.i on of an orange sol i d.
The reaction was_ left to stir in a stoppered flask for a further 60

m nutes. An exédsé-Bichlpmamhisnexsaol-dibiRireriqine 08 gyas\issolyad duglagial acstc i xt ur e
was | eft i r . ' t 1 Q.. anmoni a
and then 5 XQEDg P EAGuilal BRGEL WA e Bl R S BEUE. * oane
to give tbadution bescclinpoyandie (VB9 §} ikllwarfoBSatyr (Ba4). ITFheMdR ton(VRl¥GObwad 59 ( 6H,

s), 7.18 (2H, .d),~ 7. 27 .S) . (.30 (1H,. 1) hod K 25 trans .
4-[4- (3, 4g‘ﬂ“% ﬂcrr)éPofaﬁléna%ﬁqlu%méwmwﬁtwewsgﬁm 1NMa5ci d a)
transydet h)ﬂ'k_aline. The resulting precipitate was collected and washed with water followed by
4-[4- (3, 4-di chl orophenoxgg- 1-pi peridinyl]-cycl ohexanecarboxyl ate * Et hyl

4- [ 4- ( 3, 4dightomosebpretnshhyn driqs todeave ithesub-tiiecdonipoxadh élcﬁg;tﬂﬁgysswbmoneg h ?d

F, , 0.9 ' i ' ' |

sodi um (1. 289) PANRISREAE MR sB®) S B e LS sl rine Db R ey o
under ref I gy é{xﬁ&ﬁ%ﬁhgg Aces s, 291,9.323% 4D¢h MR, %@5 -95@%,@@,2?@@9‘7\@22 was

evapor at ed. acetate, water and sodi um hydroxi de were ‘added to

resi due ard) r 2P8 dm, Ak 43 udeths(mhlddeSRaLs,@xbr @83 ea.99t(wi, ¢H).W.24- 2Rhy|
acet af e- h 1 xt s and the conbi ned organi c phases were washed wth
bri ne?ﬁedgﬁ%el’dﬁ?g/gégd(?j H‘%Ifl tered and evaporated to give the subtitle conpound
as an oil. WD 03/004487 PCT/ SE02/ 013ieth8dIMS [ MHH] + (APCI +). 400/ 402 1H NMR

of major isoner (ca 3.5:1 ratio) b (acetone) 1.20 (3H, t), 1.27 - 1.46 (4H,
n, 1.57 2.4-Dichloro-3-fluorophenol

a) N,N-Diethyl-4-chloro-3-fluorophenyl carbamate
A solution of 4-chloro-3-fluorophenol (26.9g) and diethylcarbamoyl chloride (25g)
20  in pyridine (100ml) was heated to 100°C for 12 h and then allowed to cool. Water (100ml)
was added and the product was extracted with diethylether/pentane (1:1) (50mix2). The
combined Qrganic extracts were washed with HC1 (2M, 70ml), NaOH (2M, 75ml) and
dried (MgSQy), filtered and evaporated to give the subtitle compound as an oil (37.7g)
'H NMR § (CDCls) 1.18 - 1.26 (6H, m), 3.35 - 3.44 (4H, m), 6.90 (1H, ddd), 6.99 - 7.02
25 (1H, m), 7.35 (1H, 1) '
b) N,N-Diethyl-2,4-dichloro-3-fluorophenyl carbamate
To a solution of N,N-diethyl-4-chloro-3-fluorophenyl carbamate (15g) in THF
(100ml) and TMEDA (9.7ml) at -90°C was added secBuLi (1.3M, 49.5ml) whilst
. maintaining the temperature between -80°C and -90°C. The mixture was stirred at -80°C
30 for2h. 1,1,1,2,2,2-Hexachloroethane (17.39¢) as a solution in THF (50ml) was added.
During this period the reaction was allowed to warm to 0°C. Water (50ml) was added and
the product was extracted with pentane. The combined organic extracts were dried

(MgSOy) and filtered. Evaporation of solvent and purification by HPLC (Waters X Terra®



- 1.71 (3H, m, 1.84 - 1.90 (2H, m, 1.95 - 2.02 (4H, m, 2.15 - 2.23 (1H,
m, 2.27 - 2.41 (2H, m, 2.46 (2H ddd), 4.06 (2H q), 4.40 (1H, septet),
6. 95 (1Hwodp/joo4815 (1H, d), 7.43 5 (1H, d) b) trans PCT/SE02/01311

4-14- (3, 4-Di chl or ophenoxy) - 1- pi peri di nyl j -cycl ohexanecar boxylic acid trans
Et hyl 4-[ 4- ( 3, 4- di chl or ophenoxy) - 1- pi§eri di nyl ] - cycl ohexanecar boxyl at e

(0002 ST R HANTEN O 8% el AT el

(20nt) vvasubtd&e@mpcemdésbnoi[m@ﬁ)o m'xture was then stirred for 48h and
filtered. ;The enzyne was ed with 9:1 t-BuOH - water ( 2 x20m) and the
filtrate ﬁ&%ﬁ%@%@&l-@rﬂyﬁ @be@é@@%h@ﬁbm)t?)%hﬂir@éﬂd%ﬁa 78ad! I hen
decant ed. ;Jhe resultant solid was dissolved in nethanol/DVBO and was
purified y HPLC (Waters XTerra(r) colunm with at-colum dilution of

sanpl ey ( GréaDidhidro(BdfuodvbhdoNH3(aq) (0.2% to 40% MeCN/ /NH3(aq) (0.2%)

gave the title_i\gxlg,o%gﬁ'_jI (0.44g) 15 as a white solid. mpt. 167-168C M
[M-H + (ES+) 3 wethys2pdrticldoroiaiaprophemy! Ca@a%tf:(@ﬂ‘lgwas diswived in T (2H,
, 1.78 d 32 (111
2)), 2 38 3%) té‘%so}%%z‘)ﬂ%lﬁ%daq @nlu%y?‘ﬁ‘%%s’%%?%l%é{%?g fgféld 47H, (dd),

7.24 (114 drqp)wxsaami)th(: 1dsllltmg)soMabiths ktirtedl evairnighth VHtkiroy vas added followed by

4- 3,4-d|chlo he -hipiperidin-1'-vll slfo yl car banat e

Eerg But aloi (:610 Elﬁ X(ﬁfl (]1'7 g’:hﬁﬁgﬁuﬁf%“@%ﬂsﬁon\k%?é nddhe;saligiwas on of
chl or egul fe8Ndd Wik meat Bhd 191&6& Ward séparzﬁlé& hb@&q&@@ﬁml!aﬁe \(véé”fé;étm%fehrtﬁﬁéw at 0C
The resulting 25 solution was then added to a sol ution of

4- (3, 4- di ehthatlgsrad shagombined dypiglipphisds were(drieddMgSahy filtereel dnglesaporeted

(0. 77nmL) lt@%%&pet% %ﬂgé&%ﬁﬂ.) at 0C. After stirring at 0C for 2h, -“the

reaction h 0. 1M hydrochloric acid (30m), dri ed
(MgSO™M) ahHNmag) RIGO) 6.65 €1 H &8l dUEl tyriturated wth diethylether
(20nl) to give th(eEtlﬂe coﬁlpounD asmm}nte solid. (1.99) 30 1H NWR 6
(DVMSO) 1.44 (9H, s), 1.64 - 1.77 (2HMaghodd. 94 - 2.08 (2H, m), 2.15 - 2.27
(4H 1? 1§’e18(2H m, 3.28 - 3.53 (3H, m, 3.76 (2H,

9 =7.11 (1H, m, 7.33 - 7.39 (1H m, 7.52 -
7 5.8 (1H, M W0 DMAALTD, @@ﬂ&g@%@ﬂeﬂa&mmﬁnﬁ&ﬁ\w&(:.floznlﬁ’r@ndmﬁ(ga@wagal

Anal ysis: Calciumflux [Ca 2+]i ,assay Human eosi nophi
introduced over 15 minutes resulting in precipitation of an orange solid. The reaction was

left to stir in a stoppered flask for a further 60 minutes. An excess of ammonia solution
(0.88 sg) was added and the mixture was left to stir for 12h. The reaction was evaporated
20 to remove ammonia and then filtered. The solid was washed with water followed by iso-
hexane to give the title compound.
MS [M-H] (ES-) 184
'H NMR § (DMSO) 2.59 (6H, s), 7.18 (2H, d), 7.27 (2H, s), 7.30 (1H, t)
Method K
25 trans 4-[4-(3.4-Dichlorophenoxy)-1-piperidinyl]-cyclohexanecarboxylic acid

a) trans Ethyl 4-[4-(3,4-dichlorophenoxy)-1-piperidinyl] -cyclohexanecarboxylate
Ethyl 4-[4-(3,4-dichlorophenoxy)-1-piperidinyl]-cyclohexanecarboxylate (method
F, step a, 0.97g) was added to a solution of sodium ethoxide preparéd from sodium (1.28g)
and ethanol (100ml). The resultant solution was heated under reflux for 18h. Acetic acid
30  (0.1ml) was added and the solvent was evaporated. Ethyl acetate, water and sodium
hydroxide were added to the residue and separated. The aqueous phase was extracted
twice with ethyl acetate-methanol mixtures and the combined organic phases were washed

with brine, dried (MgSO,), filtered and evaporated to give the subtitle compound as an oil. -



Human eosi nophils were isolated from EDTA anti coagul ated peri pheral bl ood

as previously described (Hansel et al., J. Imrunol. Mthods, 1991, 145,

105-110) .wola/oeaBT s  were resuspended (5x106 ml "1) and | o2d#s$EN/01316M

FLUO 3/ AM + Pluronic F127 2.2l /mM (Mol ecul ar Probes) in | ow potassium

solution (LKS; NaCdl 118mV] MySO4 0. 8% glucose 5.5mM Na2CO8 8.5mMV )

KC15mM H BSA 0.1% pH 7.4) for one hour at room
SRR A FOEd Uob M

t enper at ur e. oadi‘'ng, ce€lls were centrifuged at 200g for 5mn and

r esuspendeH NMR Smajor &ofet 06 313:1 Fatio) [0 acetbiey 190V (Q1L Hen2t L ansfgrr &g .97 96
wel |l FLIPr plates (Poly-D-Lysine plates from Becton Di cki nson

pre- i ncubatlet! @G w5 M3H-dr ¥h@E: m), f-%ﬁ - 2408 (4Homw.s3. 15t 2.28 (1K), 2.2The.4] at e
tri ) | | twi.ce w t,h LKS
(5001 "t oSPMPES, Bhe FREAPT GiTaft 819 fFp o, WS IRAET das el o

DMSO afd dtlded) to a final concentration of 0.1 %v/v) DVSO Assays were
i of an A50 concentration of eotaxin and the

initiated th dditi
L ans ont B HERALE i PIRDISTpIEUO dspeREUn T oagonpsea s ERsA— 520nm)

nmoni t ored usin _{4Flaup j i ate . I ar
Dovi cos - Sunnuris Eeh{TALURAEABLEn bR B BRI MBI
ant agoni st(8.8gf wahdissaleedeiasBuOH (F80udy ais38eqc o thduweeddbsd EMdxiugolAipase

sel ective CCE% @gogj*_lst. was inhibited in a concentration dependent’ nanner.
The conceRPVAEE G- SRS _@‘Brﬁii qr 30gniniies dhenovataiZBml) vareddpdioyaddentle by
50% cap beniuardwhouRetar Bl RS 48R%nd FREreHOTHE @ﬁ@ﬁﬁé FE00LHed et e 1 -
receptor. Human eosi nophi| chenotaxis Human edsi nophi'['s were T'solated from
EDTA ant i ewwéeyl2at29lpend ihiadiltmite blas ovhpmsatedor Bthiybacstaye wesaddet esltheesidhed et

al., J. | ol ., Meth 19 145, 105-110),. The cel wer e resuspended
2t 10X 106 T BN A5 R CIfERH R B0t iAo e KD NS Ghatsg e puritied
st rept ony ey HEU (WaerdRTesHORLRARN RH améaﬁnwmlﬁ%f%a@e)gg%a}te ?gﬁ{%r S]E ure.

Eosi nophi | S&OO Ig were pre-incubated for 15 mns at

ei ther vMENNE}(agh®Fahe 4070MeCNANIF o) (0i37R)) gevnibe title &bmpaund (0128
DVSO) '15Thﬁs§%'i‘€8ts8fﬂis plate (ChenoTx, 3m pore, Neuroprobe) was | oaded by
addi ng 28l of 'a concentration of eotaxin 0.1 to 100nM (a sel ective CCR3
agoni st owept. te7-d68wnNcentrati on range) containing a concentration of a
conpound according to the Exanples or solvent to the lower wells of the WO
03/ 004487 MBI 2(ESH3 BT2/389 chenptaxis plate. The filter was then placed

over the wgl d 25.1..0f, eosi-pophi l _ i qn, were addegd. t top of
the fi1tert K SPyes s 1 C0hLetat r8r TP Rt R CRrrd S FHg
i ncubat or mji 2,09 @19540,31.24 59B3L0A1,abyoseheRetd) 0., g'zqw&m.@o_t(mi Septef))6.97Edi UM
containing cells that had not migrated, was carefully aspirated ffom
20 ?1H, dd), 7.24 (1H, d), 7.49 (1H,
Method L

1,1-Dimethylethyl [4-(3,4-dichlorophenoxy)-1 ,4'—bipiperidin—1'-vi]sulfonvlcarbamate

tert-Butanol (0.48ml) in dichloromethane (2ml) was added to a solution of

chlorosulfonylisocyanate (0.43 ml) in dichloromethane (5ml) stirring at 0°C. The resulting

25  solution was then added to a solution of 4-(3,4-dichlorophenoxy)-1,4"-bipiperidine (1.6g)
and triethylamine (0.77ml) in dichloromethane (20ml) at 0°C. After stirring at 0°C for 2h,
the reaction mixture was washed with 0.1M hydrochloric acid (30ml), dried (MgS0O,) and
evaporated. The residue was triturated with diethylether (20ml) to éive the title compound
as a white solid. (1.9g)

30 'HNMR 8 pumsoy 1.44 (9H, s), 1.64 - 1.77 (2H, m), 1.94 - 2.08 (2H, m), 2.15-2.27 (4H,
m), 2.86 (2H, t), 3.03 - 3.18 (2H, m), 3.28 - 3.53 (3H, m), 3.76 (2H, d), 4.59 - 4.81 (1H,
m), 6.99 -7.11 (1H, m), 7.33 - 7.39 (1H, m), 7.52 - 7.58 (1H, m)



above the filter and discarded. The filter was washed once wi th phosphate
buffered saline (PBS) containing 5 mM EDTA to renove any adherent cells.
Cel I s t hawotvamo4aByrated through the filter were pell et edPojy/SEenew3if ugati on
(300xg for 5 mins at roomtenperaturegsand the filter renoved and the
supernatant transferred to each well of a 96-well|l plate (Costar). The
pelleted cells were |ysed by the_addi | gg of 28 | of PBS containing 0.5%
Triton x 100 fol |l owed by two cycl ze/thawi ng. The cell |ysate was

then added to the supﬁa{r%hgggi&g%%%?@g?{dmﬁfﬂugq@hﬁqp%gggy:s m grating was

guantified according to t rath et al., J. Imunol. -Methods,
1985, 8RBumADSshwphiasuri ng eosi nophi|l peroxidase activity in the

super nat ant ._._Conpounds_ Qf the Exanpl e re f.ound.t o, be. an nists of
eot axi n nedi&tBy ?ﬂﬁﬂﬁ?hﬁ%&’ﬂ% A f&ﬁiﬁ#ﬁ%ﬁn&cﬁguﬁ%“ RIH 8%3??1%? {i%&h response

to eot aﬁ%&ﬂowd«?sﬁhf)&?éiaﬁﬁeltém!}. WSl Moshods,anbN 01456 W03 10)MIAs CElNg t he
concentration of eotaxin required to give 50% chenptaxis in the presence

or absewae rahspadpb(ixds® miti Sbinddotdad waibFade FLUD-B AV Plaronin BLohpislints  at

CCR3 to - b | cul ated. WD 03/004487 PCTLS 1 .
corrpoug@d%?ecuiagrp %&Peg) ’(enldl)ozw pofassyl th‘I(EKSV\%ﬁ ?@m&% %e&mgﬁlg oéé( O or
S( O 2; aﬁ!}@/g l];{)éé@)tq,%séix@l&in 5V, SIEBHR 20Ny CAdH, 1.9mivs BSRS0.0%, P 714) (B i s

option uted aryl or optionally substituted heterocyclyl; R2 is
hydr 0geshe®ouid ol tkibérafide.i Aftbydadiggrells wortdeatrifhiged & @08 fdrimdnl a@l 6

lkyl; R4 is alkyl tionajly,substituted |, optj | tjtuted
o A k| ewrpeper o bR 20t b Ber tod Begroyen yrisiaie S BEBE alets °C 6

| kyl ; rein t i t. |y et i onal |
Subst | ¢S aghstnipi el RER B BloifiRch BEUBRGIKS! Wit IINC Rt follol DY
NRBR9, hﬂ@@%ﬁ%@dﬁl. Tg%%z%@)aly%ﬁtﬁﬂged& SHINBL SRiBand\NBe t7IB &} wWashed

C(ONR'R', 2, NR23CO2R24, Cl1_6 alkyl, CF3, Cl.6
al koxy (t@iceoyith kidS, (2GULIE raxink toxyperature).

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 Asp
concentration of eotaxin and the transient increase in fluo-3 fluorescence (lgx 5490nm and lgn
= 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 ICs, for the antagonist at the CCR3 receptor.

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° mI™ in RPMI containing 200 IU/ml penicillin, 200 pg/ml
streptomycin sulfate and supplemented with 10% HIFCS, at room temperature.

Eosinophils (700 pl) were pre-incubafed for 15 mins at 37° C with 7 pl of either
vehicle or compound (100x required final concentration in 10% DMSO). The chemotaxis
plate (ChemoTX, 3um pore, Neuroprobe) was loaded by adding 28l of a concentration of
eotaxin 0.1 to 100nM (a selective CCR3 agonist over this concentration range) containing a

concentration of a compound according to the Examples or solvent to the lower wells of the



20 OCF3, Cl1_6 al koxy(C1-6)al koxy, Cl.6 alkylthio, C2_6 al kenyl, C2_6

al kynyl, C3.10 cycloalkyl (itself optionally substituted by Cl 4 al kyl or
0Xx0), netW;bIOGAO@d’Bny, di f1 uor onet hyl enedi oxy, phenyl, phecyisgClow)al kyl ,
phenoxy, phenylthio, phenyl (Cl-4)al k%éy, het eroaryl,

het er oaryl (Cl1. 4) al kyl , heteroaryl oxy . heteroaryl (Cl_4)al koxy; wherein
any of the imedi ately foregoing phenyl and 25 heteroaryl npieties are
opt i onatieynasaxisplateutlthe filet Wah&leogﬂeacpd hyatrtioxwellnartdr 25 ul @(e0piqodil 4 al kyl ),

S(O 2NH2, cyano, Cl1 4 alk Cl 4 al kox ) NH2 O NH( C1 4a|k|
cgaefa cmp@%w@ Wi gfiged tRIF%i @P(Qﬁh%fﬂéqfkg%ﬁ plcgwesopz*e fog |1 byat 37° @n@y ()Cl 4

2L ) TR T A0 S e USRERYREE, éa“%%*le%é%%“ 22, and 123

ﬁrle [ ndeﬁe g’dlemmlemunhydmtm/gmg ce(id titat a?dqydt nﬁlgmecb nwak byreﬁulysdspiratécbﬁ?ﬂ;yl

n r 04487 PCT/ SEO2/ 01311 . 91 C3. 10
Orp & ok ity Ang HEGeg T RO TGRS B b rh PharplEe Byt eRrdiien
hydr oxyg Hggtcf)f?tam 5 ndNTGEEH 4 t@{éﬁ{dvk 2 N%Mt @éﬂ%vld&}s 1kt Ghd (ng%paéd%ﬂéﬁ%
S(O) 2NH (O 2NH(TC1_4 al kyl), S(O2N(C1_4 al kyl) cyano, al kyf,

al koxy, the @€y Netz, peleEy Myicentrifugation ((JQOxe0RH, mEE2¢ @igm tmpa]aty;e) Nltdﬂ(hefﬂ@i 4

| kyl 5- NHS 2(Cl 4 a k

ot ot e R R syPergasfreank et B ach e s el el Bt (C Ry oS pelisted o
N2, NG el by it kYl EPBSLEN2ET ds et 166 QUUKE
S(O)2NH(C14aIkI (O 2N(C1_4 alkyl)2, cyano, Cl 4 alkyl, C- 4a|koxy

C( O) NH24wG{yCleNlef ﬁmm/taa\kymg) Thelce)) N(s@t. vaasamdnyad)ied to tﬁezapermmtcrha nmlnkw ),

oces)  SeaPRabH N s e s e o SKpialy bl

al kyl) Zmﬂq)bds 1oBslegBende B} easdrieBogindphi] ERsase ActiGt LAY §1hpe§nafdnﬂg
azeti di ne, rrolidine, i peridine, azepine, 1,4-norpholine or

1, 4- pi per a2| empeusls |0 thedi X agpml¢somiarr Fgundgp be antagenisis bj eataxin anadjateddmmane

di st al

(opti on&i fr{(/)Bgl‘S etnljr(?[ut egftggqﬁ ﬁ%gg%tﬁ%%ggfeog)?y%ggd?ﬂ@%;ylﬁedﬁ *3?6%%‘ tl&lﬁﬁ-&( C2_6
al kenyl dantpheny¢. Mehserink th)@t(bma@tlr;itLOniuﬂ bstaxinut@dredhy ghal iﬁ%ﬁherﬁmﬁdis)mmhe
nitro, NH2, NH(ClL 4 alkyl), N(ClL 4 al kyl)2 (and .these al kyl 8 may

j oi n t oPTERSIRT o FsHRPeRE cHERRRRdsEIT gt thﬁep%ﬁltmffnalayo@fé}w C@peytmdeﬁtq BRI ),
S(O) 2NHS, caRleNH( C1_4 al kyl), S(O 2N(Cl_4 al kyl)2 (and these al kyl groups
may 20 join to forma ring as described for R6 and R7 above), cyano, Cl 4
al kyl, Cl1_4 alkoxy, C(ONH2, C(ONH(CL 4 alkyl), C(ONC1.4 alkyl)2 (and
these al kyl groups may



join to forma ring as described for R6 and R7 above), CO2H, CO2(Cl_4
alkyl), NHC(O(C1L 4 alkyl), NHS(O 2(Cl-4 alkyl), C(O(CL 4 alkyl), CF3 or
OCF3) or wbaseoasyclyl (itself optionally substituted by rarcgenoisinydroxy,
nitro, NH2, NH(C1_4 25 alkyl), N(Cl_4 alkyl)2 (and these al kyl groups may
join to forma ring as described f® R6 and R7 above), S(O 2(Cl_4 al kyl),
S(O 2NH2, S(O 2NH(Cl1 4 al kyl), S(C))Zﬂi éﬁ é al kyl )2 (and t hese al kyl groups
may join to forma ring as described and R7 above), cyano, Cl 4

al kyl, Cl1_4 alkoxy, C(ONH2, C(ONH(CL.4 alkyl), C(ONC1 4 alkyl)2 (and
t hese al kyl groups may join to forma ring as described for 30 R6 and R7
above), H, 6éapeppuad af fopinpla AKC( O) (C1L_4 al kyl ), NHS(O 2(Cl_4 al kyl),
C(O(C1_4 alkyl), CF3 or OCF3); or an N-oxidethereof; or a

pharmaceutical |y acceptable salt,thereof; or 'lja solvate thereof. WO

03/ 004487 PCT/ SE02/ 01341 R un chaimgd in claim1 wherein X
is O 3. A corrpoun@és%?\@q%{dgﬂ \}Xzﬂi n Rl izf)phenyl 4
substituted with one 5 o e of \fluobrine, chlorine, Cl.4 alkyl or Cl 4
al koxy. 4. A conpound as clained in claim1, 2 or 3 wherein one of T and W
is C(3Q and theheetther is S(O 2. 10 5. A conpound as clainmed in claiml1, 2,
3 or 4 wherein T s C(Q. 6. Aconmpound as clained in claiml, 2, 3, 4 or 5
wherein Wis S?6§§?O)°f?(ﬂ>féonpound as claimed inclaimi1, 2, 3, 4, 5 or 6
wherein Y is NwiskqoJor @pmpound as clainmed in claiml, 2, 3, 4, 5 6 or 7
wherein R2 is hydrogen or “"nmethyl. 9. A conpound as clainmed in claim1, 2,
3, 4, 5, 6, 7 ¥ris@Hah@oelNI;R3 is hydrogen. 20 10. A conpound as clained in
claim1l, 2, S,XA ﬁ,s 6,..7, 8 or 9 wherein R4 is substituted phenyl, the
substituents b ilﬁs cﬁ{)g]en fromthose provided in claim1. ‘11. A process for

prepard ng a CORPRWHLoAANyBubithich a?& o bpiisRMy sibseihaédhekeoRPRYE Si Ng: 25 a.
when R3 is hydrggen, T is C(O and Y is N, reacting a conpound of fornula
(11): R XR B?lS)hydngml prr Ci.6 alkyl;
R’ is hydrogen or optionally substituted C; alkyl;
R* is alkyl, optionally substituted aryl, optionally substituted aralkyl or optionally
substituted heterocyclyl;
15 R is hydrogen or C; alkyl,
wherein the foregoing aryl and heterocyclyl moieties are optionally substituted by:
halogen, cyano, nitro, hydroxy, oxo, S(0),R*, OC(O)NR’R’, NR*R’,
NRC(O)R", NR™>C(O)NRPRY, S(0),NRR'S, NR'7$(0),R'8, C(O)NR’R?,
C(O)R*, CO,R**, NR®CO,R*, Cy.¢ alkyl, CFs, Cy.¢ alkoxy(Cy.)alkyl, Cy. alkoxy,
20 OCF;, Cr.6 alkoxy(Cig)alkoxy, Cyi¢ alkylthio, C,. alkenyl, Ca.¢ alkynyl, Cs.10
cycloalkyl (itself optionally substituted by C;.4 alkyl or oxo), methylenedioxy,
difluoromethylenedioxy, phenyl, phenyl(C;.4)alkyl, phenoxy, phenylthio,
phenyl(C;.4)alkoxy, heteroaryl, heteroaryl(C;.4)alkyl, heteroaryloxy or °
heteroaryl(C;.4)alkoxy; wherein any of the immediately foregoing phenyl and
25 heteroaryl moieties are optionally substituted with halogen, bydroxy, nitro,
S(0)q(C1-4 alkyl), S(0);NH,, cyano, Cy.4 alkyl, Cy.4 alkoxy, C(O)NHZ, C(O)NH(C,.
4 alkyl), COoH, COx(Cy.4 alkyl), NHC(O)(C.4 alkyl), NHS(O)2(C14 alkyl),
C(0)(Cy4 alkyl), CF; or OCFs;
p and q are, independently,.O, lor2; ‘ .
30 RS R7,R%, R®, R, R, R™2, R, R™ RIS R R RY,R®,R%, R and R are,
independently, hydrogen, Cy. alkyl (optionally substituted by halogen, hydroxy or



wi th an isocyanate of fornmula RAWN=C=O in the presence of a suitable
solvent at a suitable tenperature; 30 b. when T is C(O, Wis S0)2 and Y
is N, reawoimgoastonpound of forrmula (11) wth a conpoundCafSEbDeIUl a
(XXI'1): WD 03/004487 PCT/SE02/01311 93 0 N OOO~1 ,ORNO(XXIl) H
c. when R3 is hydrogen, Tis S(O2, Wis C(O and Y is N, reacting a

d of f \
ggggﬂﬂd 019 fo?rml gaf) 1}(@ CQ?@@pr%%ﬁcP ﬁfl (Q‘se}tﬁoqtfog%ﬂey %u]bsr'mt‘?d bya SUI tabl e
sol vent Oand gt hadogami hydbey, nétog N3, tNIG(Qﬁ glmdngg(g%% r:i&l.syallhyg({/c?)lg@m ajkle)g S(0) 2N
\I<IVSI ing((;N?InI )ngbSMﬁ?#(éﬁi@@ﬁ“ :i))ng ; E@ﬂaﬂlaui}’rltht%’én%r%s”eﬂ@é 6f4@lkWé§Se in
t abl I Tis
S0)2 Wis oG AR B, TS CRCIRIMERHCONCLOAEN | & ro.

101 HX N N- S- NHSXD)JC:.- 4calk3® @(Ol@waﬂkyl)aﬁlFaOly@Cﬁg)lordheteRé@Gl-jamtSetf t he
presence of a bas ‘

tenperature; fH %\%&js%ﬁn lgrbléai?fegl Ve‘g‘f’x)f Hg egﬁ'@aﬁkgléﬁlkﬁg N(Ci4

alkyl)s, S(0)2(C1.4 alkyl), S(0),NHz, S(0)2NH(C;.4 alkyl), S(O)2N(C.4 alkyl),,
cyano, Cy4 alkyl, C;.4 alkoxy, C(O)NH,, C(O)NH(C.4 alkyl), C(O)N(C;.4 alkyl)s,
COyH, COy(Cy.4 alkyl), NHC(O)(Cy.4 alkyl), NHS(O)Z(Ci_4 alkyl), C(0)(Ci.4 alkyl),

10 . CF3 or OCF3);
alternatively NR°R”, NR®R®, NR"’R", NR"*R®, NR'’R* or N(C.4 alkyl), may,
independently, form a 4-7 membered heterocyclic ring, azetidine, pyrrolidine,
piperidine, azepine, 1,4-morpholine or 1,4-piperazine, the latter optionally
substituted by Ci.4alkyl on the distal nitrogen;

15 R*, R!® and R* are, independently, Cy.¢ alkyl (optionally substituted by halogen,
hydfoxy or Cs.10 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(0)2NH,, S(0)2NH(C1.4 alkyl), S(0),N(C;.4 alkyl), (and these alkyl groups may

20 join to form a ring as described for RS and R’ above), cyano, Cj4 alkyl, C14 alkoxy,'
C(O)NH;, C(O)NH(C.4 alkyl), C(O)N(C;.4 alkyl), (and these alkyl groups may
join to form a ring as described for R® and R’ above), COH, CO,(C, 4 alkyl),
NHC(O)(Cy.4 alkyl), NHS(O),(Cy.4 alkyl), C(O)(C;.4 alkyl), CF3 or OCFs) or
heterocyclyl (itself optionally substituted by halogen, hydroxy, nitro, NH,, NH(Cy.4

25 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(0),NH;, S(O):NH(C4 alkyl),
S(0O)2N(Cy4 alkyl), (and these alkyl groups may jbin to form a ring as described for
R® and R’ above), cyano, Cl_;; alkyl, C;.4 alkoxy, C(O)NH;, C(O)NH(C;.4 alkyl),
C(O)N(Cj. alkyl); (and these alkyl groups may join to form a ring as described for

30 R® and R7 above), CO2H, CO,(Cy.4 alkyl), NHC(0)(C1.4 alkyl), NHS(O)s(Cra
alkyl), C(0)(C;.4 alkyl), CF3 or OCF3);
or an N-oxide thereof; or a pharmaceutically acceptable salt thereof; or a solvate

thereof.



formed; f. when T and Ware both S(0)2 and Y is N, reacting a conpound of
formula (X): RL XR2 ONNSC (X) OW 03/004487 PCT/ SE02/01311 94
with a suwbanamisde RAS(O) 2NHR3 in the presence of a base, PCa/Szozuidiabl e
solvent; g. when T and Ware both S(QO 2 and Y is N, reacting a conpound of
formula (XVI11) with a sulfonyl chleride RASO2C in the presence of a
base, in a 5 suitable solvent; h. when T is C(O, Wis S(O2 and Y is CR5,
can be prepared by firstly hydrolysing a conmpound of forrmula-(Xl): RL X R
2 R5 ~I@yCo2déstammpoinXd ps vhaene in ddim ewherein X ipDeferably a Cl1_6 al kyl
group, and reacting the product so 10 formed with RAS(O 2NHR3 in the
presence of an appropriate coupling agent, in a suitable solvent; i. when
T and W age bOW’bdﬁﬁ@m@ﬁﬂcHﬁm&i 1%19! 1 b\l12 @ﬁ&d}ﬁ{h@ ?H@ﬁﬁgu@sﬁfﬂﬂ@@%tﬁ%né
compound of feorrmula (Xl V): R1

presente of R4@(7@Qf9<2fbﬁ{1@HB?,2Chdﬁrlrﬁ4€@mkyB0eraﬂmxw R‘ is methyl or ethyl,
or (OR)3is (OCH2)3CCH3; j when Tis S(O2, Wis C(O and Y is CR5,
coupling a conmpound of formula (XV): R3 11 RXNRO S'.NHXV) R5\0(

20 to an 4cid RAGHdubdad HeindaRM QD 313 ViRRifRAE 8f € 260U RGN 1N 2

other is S(0),.
10 5. A compound as claimed in claim 1, 2, 3 or 4 wherein T is C(O).
6. A compound as claimed in claim 1, 2, 3, 4 or 5 wherein W is S(O),.
7. A compound as claimed in claim 1, 2, 3, 4, 5 or 6 wherein Y is N. |
15 |
8. A compound as claimed in claim 1, 2, 3, 4, 5, 6 or 7 wherein R? is hydrogen or
methyl.
0. A compound as claimed in claim 1, 2, 3, 4, 5, 6, 7 or 8 wherein R® is hydrogen.
20
10. A compound as claimed in claim 1, 2, 3, 4, 5, 6, 7, 8 or 9 wherein R* is substituted
phenyl, the substituents being chosen from those provided in claim 1.
11. A process for preparing a compound formula (I) as claimed in claim 1 comprising:
25 a. when R® is hydrogen, T is C(O) and Y is N, reacting a compound of formula
| (ID): '
— X R2
with an isocyanate of formula R*WN=C=0 in the presence of a suitable
solvent at a suitable temperature;
30 b. when T is C(O), W is S(0), and Y is N, reacting a compound of formula (II)

with a compound of formula (XXII):



sui tabl e solvent; k. when T and Ware both S(O2 and Y is CH, coupling a
conpound of forrmula (XV): WO 03/004487 PCT/SE02/01311 95 R3. 1 2 RX NR
~ %, NH (W0)03/00438) XD~ to a sulfonyl chloride RAS(O 2C ipaTiSEE2/pI3esence of
a base and a solvent; 1. wherein R3 is not hydrogen, can be prepared by

al kyl ating a conmpound of formula (193 wherein R3 is hydrogen, with a

sui tabl e al kylating agent in the 5 presence of a suitable base in a
suitable solvent; or, in. Yis CR5 and R5 i%qnot hydr ogen, may be prepared

froma conmpound of forrrula(l)wher is &1
med QM th a suitable base) with an

(R3 is H) or nonoanion @?3@ kyl)
al kyl ati ng agent in a sui.t sol ve 10 12. A @)@ )"mceutl cal
conposition conprising R"'Cormq n formula (I

pharmaceutically acceptable ddlt thereof or a solvate ther eof, and a
pharmaceutical |y acceptabl e adjuvant, diluent or carrier. 15 13 A conpound
of the formul a ¢ yhasRE isdiydeekennT és SO 1V in€(Q) pivaY neNewshitigd 4 yompmndpt abl e
salt thereof or 0ﬂr)ol ﬁfaetpy]ereof for use in therapy. 14. The use of a
conmpound of the f OF MU as claimed in claim1l, or a" pharnmaceutically
acceptabl e salt thereof or a solvat® thgreof, in the manufacture of 20 a
medi canent for use in therapy. 15. met\ od3|of treati ng a chenokine

medi at ed di sease state in a mamgk-Sofferi\ng f{¥m or at risk of, said

di sease, which conprises administeringjto@ nmamual in need of such
treatment a therapeutically effective larmunt of a compound of 25 fornula
oy o @ R e Al SRR M i pRencd'sF o O bt f Chuidt

by reaction of the dianion

solvent and at a suitable temperature;

d. whenR’is hydrogen T is S(0),, W is C(O) and Y is N, reacting a compound

of formula (XVIII):
» ,
R\ R a
X4<:>N N—ﬁ—NH2 (XVIHII
-0
10 with an acyl halide R*COHal in the presence of a base, in a suitable solvent, at

room temperature, .
e. when R? is hydrogen, T is S(0),, W is C(O) and Y is N, reacting a compound
of formula (XIX):

R\ O
\ o
N (X1X)
O : / .
15 : with an acyl halide R*COHal in the prosence of a base, in a suitable solvent, for

example at room temperature; followed by deprotection of the carbamate so

formed;

f. when T and W are both S(0O), and Y is N, réacting a compound of formula (X):

RL— X RA ,— ﬁ
N N—S—Cl (X

O
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with a sulfonamide R*S (O),NHR? in the presence of a base, in a suitable
solvent;

g. when T and W are both S(O)2 and Y is N, reacting a compound of formula
(XVIII) with a sulfonyl chloride R*SO,Cl in the presence of a basé, ina

5 suitable solvent;

h. when T is C(O), W is S(O) and Y is CR®, can be prepared by firstly

hydrolysing a compound of formula (XI): '

2 5
RL—X [\T‘ R
CO,ester (x1)

wherein the ester is preferably a Cy.¢ alkyl group, and reacting the product éo
10 . formed with R*S(0),NHR? in the presence of an appropriate coupling agent, in
a suitable solvent;
i. when T and W are both C(O) and Y is CR’ or N, can be prepared by heating a
compound of formula (XIV):

: R
R=—X : NH
QA
0

15 in the presence of R4C(OR’)2N(CH3)2 or R*C(OR’)3, wherein R’ is methyl or
ethyl, or (OR?)3 is (OCH,);CCHs;
j.  when T is S(O),, W is C(0) and Y is CR®, coupling a compound of formula

XV):
1 2 I?S
R X R O\\ _NH
N S (XV)
\
: ‘ R® O
20 to an acid R*CO,H in the presence of an appropriate coupling agent, in a

suitable solvent;
k. when T and W are both S(O), and Y is CH, coupling a compound of formula
XV):
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1 2 ||q3'
R—X R Q. _NH
N S (XV)
R° O

to a sulfonyl chloride R*S(0),Cl in the presence of a base and a solvent;

1. wherein R? is not hydrogen, can be prepared by alkylating a compound of
formula (I) wherein R is hydrogen, with a suitable alkylating agent in the
presence of a suitable base in a suitable solvent; or, ‘

m. Y is CR’ and R® is not hydrogen, may be prepared from a compound of
formula (I) where Y is CH by reaction of the dianion (R® is H) or monoanion
(R? is alkyl) (formed with a suitable base) with an alkylating agent in a suitable

solvent.

A pharmaceutical composition compfising a compound of the formula (I), or a
pharmaceutically acceptable salt thereof or a solvate thereof, and a

pharmaceutically acceptable ‘adjuvant, diluent or carrier.

A compound of the formula (I) as claimed in claim 1, or a pharmaceutically

acceptable salt thereof or a solvate thereof, for use in therapy.

The use of a compound of the formula (I) as claimed in claim 1, or a’
pharmaceutically acceptable salt thereof or a solvate thereof, 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, solvate or. solvate of a salt

thereof, as claimed in claim 1.



