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Studies have demonstrated that the actions of the chemokines are mediated by
subfamilies of G protein-coupled receptors, among which are the receptors designated
'CCR1, CCR2, CCR2A, CCR2B, CCR3, CCR4, CCR5, CCRE, CCR7, CCRS, CCRY,
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
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20 The present invention provides a compound of formula (I):

wherein:
T is C(O) or S(O);
W is C{O) or §(O)a;
25 Xis CH;, O or NH;
’ Y is CR’ or N; _
R' is optionally substituted ary! or optionally substituted heterocyclyl;
R2is hydrogen or Ci.s alkyl;
R? is hydrogen or optionally substituted Cy.5 alkyl;
30 R*is alkyl, cycloalkyl, optionally substituted aryl, optionally substituted aralkyl or
optionally substituted heterocyclyl;
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i ndependently, hydrogen, CJ-6 al kyl (optionally substituted by hal ogen,
hydroxy or C3-10 cycloal kyl), CH2(C2_6 alkenyl), phenyl (itself opi#8dRalNgg
substituted by hal ogen, hydroxy, nitro, NH2, NH(Cl4 alkyl), N(C14
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30  R%,R!Yand R* are, independently, Ci.6 alkyl (optionally substituted by halogen, hydroxy
or C3-u; cycloalkyl), CHg(Cz_s alkenyl), phenyl (itself optionally substituted by halogen,
hydroxy, nitro, NH,, 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)(Ci4 alkyl), S(O)2NHa, S(0):NH(C1.4
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Cycloalkyl is mono-, bi or tricyclic and s, for example, cyclopropyl, cyclopentyl,
cyclohexyl, norbornyl or camphoryl. The cycloalky! ring is optionally fused to a benzene
30 Tring (for example forming a bicyclo[4.2.0]octa—1,3;5—t1‘ienyl or indanyl ring system).
Haloalky! is preferably CF;. Haloalkoxy is preferably OCFs.
Arylis preferably phenyl or naphthyl.
Arylalkyl is preferably aryl(C,.s alky!) for example benzyl or 2-phenyleth-1-yL
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Q02(C14 al k 0 (C1l4 al N I O 4 al kyl),
&5 o corstAinLRer s B ko 64&?’19 S@%Jqdmyﬁéﬁéylwsgeﬁ =
hydroxy, mig# @httN'fiainyi\'bK ﬁ%sangmuyadmyi(&%& 1@&%}%&&%& sy? b 2( groups

may join to orma ring as scribed for R6 and 'R7 above), Cl. 4

al kyip, s(e@y@tmmywﬁ)mn(mm 4B4hen1o[ ] 4$@®ymmme41)ab¢amolcﬂnp@a@b[ﬂ hese al kyl

roups . r.in escri bed 200 / 004487
,,_,_-__I%CT;J Caoo tizela's? %‘%éﬁ‘az | %%‘VZ S°c'§7%4¥61 as 189? a‘?’k“c’l& e ) NH2,
SO NH( Cl(séchaelslsa?yhdme@@m&sﬂ& aﬁlskwhha of smo;&xb@&@réﬂfkyl gr oups may join to

forma ri ng as describ for R6 and R7 above), CO2H, C02(Cl-4 al kyl),

NHC( O) ( CL1. 4 auklyﬂyomdms( oo of frynyla (QIOfPrcremple. kyl-pxider3 or OCF3): or

an N-oxi er.eof N ceutically acceptable salt thereof; 5 or a
. solvate t & bcﬁlperfdﬁnyg erl'[% mpggs‘%ect X is 0. .
) 25 In one particular aspect the present invention provides a compound of formula (I)

wherein: T is C(O) or $(Q)z; W is C(O) or S(O); X is CHz, O or NH; Y is CR’ or N; R' is
optionally substituted aryl or optionally substituted heterocyclyl; R?is hydrogen or Cyg
alkyl; R¥is hydrégcn or optionally substituted C.4 alkyl;R4 is alkyl, optionally substituted
aryl, optionally substituted aralkyl or optionally substituted heterocyclyl; R’ is hydrogen or
30  Cy¢ 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",
NRIZC(O)NR-ISRM, S (O)QNRISRIG, NRYS (O)ng, C(O)NRIQR”,' C(O)R21, COZRZZ,
NRPCO,R, Cp.6 alkyl, C1.¢ haloalkyl, Cy.¢ alkoxy(Cie)alkyl, Cr. alkoxy, Cus



I n anot her aspect R is phenyl substituted with one or nore of fl uorlrne
chlorine, Cl-4 alkyl (especially nethyl) or Cl.4 al koxy (especialli8 DEC 2005
met hoxy). In a further aspect Rl is phenyl optionally substituted (for

exanpl e two or 10 three of) by hal ogen (especi

chl oro),v%?z' aP‘E‘yT (especially nmethyl) or Cl.4 al koxy (e?f)(lé?:(ll a‘Hﬂﬂ rret hoxy)
In a still further aspect RL is phenyl substituted by one, two or three of:
fluoro, chloro, methyl or nethoxy. In another aspect R3 is phenyl optionally

substi t ut haioﬂjaohp,lﬁggeﬁkc(x%@ﬁ@alkbky (hlg adicydthis, C3lIhaloalkyltibdCak kikenyle€peci al |y
examl e i'ndependently with

t hyl |1 | bstituted (f
(r)rﬁe o BﬁYE Clggl%gyc(fof‘g‘y s Lfy Oci’flg?ib’:/ﬁil%éﬁ‘qu(ﬁlr%’ecleﬂlklﬂ?f PKdr o, chloro or

gg'zhh%/! onaﬁeﬁl@édehiox&u&? uor %ﬁeny ok gh%’g?tphlgh@ J(}p enyf& pgwﬂylthlo

di chl or o- phmmm},m]mlﬂmmyl hegroaryl- kﬂtarbdrpl(dﬁm@l hutepdsmymky of RetBrvail@l;. aspect
one of T and Wis C(O and the other . is S(O2. 1In a still further aspect T

is 0. @elkpﬁm%qrﬁ@rana@ﬁéizetlnvw%atsicfe‘?@gpwgmenﬂr?@flrbé?er%ﬂe@@leafss URe

[ t f bl
e A L A
and the TEN &Ry, Wﬁéﬂgﬁk@;@(@)ﬁi@@(@)&lﬂ@mﬁb @(DQH EOAYL] dkgyane ring. In a

still further a ect of .the inven N; espeC|aIIy N. 25 In yet

anot her aSp&dP) 4@&143/3’?%%@32(&14ﬁ%ﬁ’ﬁyp(o}(@'naié%[%fzg WOCEnddhER. In a

further DgEeR 70K 8 [t 1f gn2 exarpd e thyds 19 lgpoapati |l (7.
furt ner oaegmdRiy. 0. DX R T R R sy ey e
unsubkX i tR eainlePeare,q;mépjahdmlynbymembﬁlm Talhyecbplmehﬂtmwmmte,d Uyl tealogen,
substituents bei ng chosen &g%t hose descr.i bed ab? In a further
aspect t hBYG5PE68hts- lOrFé’HIPP]MDp EoEEnpismbise! PPHCH%EP& SEPityRePEIi n R4

Subst | t ut SEs %ﬁ%ﬁ*ﬁﬁﬁi’@%wﬂéﬁ@?ﬂﬂﬂ@ ARG RO e o0 Yy D
L4 al koD, cpnoita iy kox s £1(OPSH, (C(@)NEK Erp iy DHCOEE, 60, uor o)
et seoz/ talr s BC o) S B ot RO For T et Vé%g?élpg? or

NRBRY; 5( V"“ﬁ‘ert&be d??l @88 Bticaty suBsﬁ%&FBfﬁE!Bgé’x} h L0 grﬁf}o(NH &b kydukyl),or

het er ocycl yl or exanpl e 1 ni dazol hi e rahydro hi en ]l

t hi azol yl N(QMMYIﬂmS@)z%alaskyl) 5@)21‘%2, S@W@ﬂwﬂkﬁ@ﬁ(@wﬂ(ﬁymﬂm&; onal ly

cxanpl o noERD! G SKbre ARt SN RAT P TES  A0SD, R e o gen or
Cl. 4 al kytm(cmwwﬂwd:(mtclwkﬁwﬂﬂw)zcdlaamw @o)(a?m@ RéF? &r phenyl

optional iy substituted sone q}‘L or exanple nethyl or

ethyl), CEs)aakwytv(EfleReR rﬁReR rrERh )N'R]th6 b@n Rz?onay, indepprdendliil oro or

fl : C | kyl
S( uo?%%)a A’“&Fk‘gy )me(cc%l?(r %@%%’FF%F% (rt’i)bz %X‘@HBW%%%GP Pl o o e, 10
| ndependembipholifiy 8F DAeiipdizihd, the Rittkydptionhlly sulfstitutdiEby aﬁmc)n oafthd Bigtal nvent i an

R4 is substituted, (P{qe‘ peci ﬁl | y nono-substitut edﬁ Bhen the substituents .3
bei ng choBEAZTY: & -t oed Bew.iindependanily, C)-nalkykiophpnalysubatituted by halgaen, s

PheT o1y 150l o S VA B8 008 b Uy el o

substi tut lﬁﬂbéﬁl 511@32& Gitret NHK WH(C12EByp NECy hlkyDi tadd dtdsonikyl SoOpk nfag6

wh K 1 or 2
(Wher i N K fotm o g & described for RS and R above), S(O)(Crus alkyl), S(O)NHL,

| S{O)NH(C,4 alkyl), S{(0)2N(C14 alkyl); (and these alkyl groups may join to form a ring

as described for R® and R above), cyano, C;.4 alkyl, C;4 alkoxy, C(O)NHz, 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
RS and R’ above), CO-H, CO,(Cy4 alkyl), NHC(O)(C\4 alkyl), NHS(0)2(C: 4 alkyl),

30  C(O)(Ci. atkyl), CF; or OCFs) or heterocyclyl (itself optionally substituted by halogen,
hydroxy, nitro, NH,, 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(Ci alkyl), S(O):NHa, S(0),NH(C\ .
alkyl), S(O),N(Cy.4 alkyl); (and these alkyl groups may join to form a ring as described for



(preferably 2); and R26 is Cl-4 al kyl, Cl-4 hydroxyal kyl, C3-7

cycl oal kyl (C14 al kyl) (such as cycl opropyl nethyl) or phenyl), Cl-4 28 DEC 2005
hal oal kyl t hi @ 9 %O) NH2, NHS(O) 2(Cl. 4 alkyl), S(O 2NH2, S(O 2NH( C1-4 al kyl)
or S(O 2NVEAHBy1)2. In yet another aspect R4 is phenyl PoFSH Yildcycl yl,
either of which is optionally 20 suszti tuted by: hal o, hydroxy, nitro,
cyano, oon5 N%?b(zmerelg R8 and E9 are, independently, hydrogenI Erl )Cl 6
al kyl), CR®4n@RKwbotd)t e arl yak 4 al ky

S(0 2phenyl ), C1-4 a|)k%’§n s?“% &%/ URR e, %w)m@%%r ferably 2):
and R26 4O aallkyldz, (amtbﬁsthylﬁylcgf szktyh)f J0®8t07fou;ncal rireg) dsyde@ibed 46087 dnd( such

Ayl 1 SROPoID, et SRecr AR N o B IR iy 6 OIS one

aspect t hgikypr CEDbEORE: i] %raﬁwilde%féawrl ;Iylﬁl—kgﬁe'uﬁlk'él@ﬁ’atc?%blﬁ%ﬂg%k%t thg%égg‘ ;OXY,

nitro, cyand, am no, al kyl (itseltf optionally su 2(Cl14
al kyl )5 S(E))cﬂpﬁemlp&r):of Cl-4 al koxy, S(O kR26 (wherein k is 0, 1 or
(preferably 2); Ed R26 is g al kyl, Cl-4 hydroxyal kyl, C3_7

cycl oal kyl { CL4ThF EYFCr @SRFERSHS Qycl opropyl et hyl ) or 30 phenyl), Cl-4

hal oal kyl t hi 0, 1C66hELsnddR( HBre al kyI )

or S(O 2N(C1- alkyl)?2 (gnd t éﬁ&g} ﬁlb%tlﬁyég%mgﬁél% oln q?o %’%&:&?ﬁ“ﬁ

descri bedCi 4 alkyR@spedally maﬁinglbe)): C12 aBoBF (zspedsally mmypo4487 PCT/ SE02/ 01311 9

.+n another aspgct e variahle R4 i.s phenyl optio Iy su tltut ed b hal o,

“Hydroxy, nitr ﬁ‘ Wgﬁ WPBBHH% %’E QZIE ‘yg/or
hydr oggn I I

hyr 088D ke By it Sﬁémﬂﬂﬂs BbiY o o t“?ﬂ“‘%p%%éGYm?’“ﬁﬁ%%Pi@ﬁ4

or 2 (preélspab(eppiall nmdthRzp). i la a(smllzfmahdmspeccx Jlslbiaﬁdvbsujaammgeﬂ by@'geawb

AT ol Ky priEee o R SrIoRUERG pEF o) Y siohfeshio %ﬁzﬁqﬁ%@i‘u
al kyl') orsub‘éﬁ@e%i\iﬁycﬂalo%ésmw&mu@mrd &Qﬁﬂoz‘%b Koyl 0 URPedTRYy @ikt 0 form a

ring as described Tor and R7 above). In another aspect the variable R4 is
phenyl opespeeiaily ?P‘%ansﬁ)ﬂ substisated yfor pearaple iydgpendently mrthrcme wa@rdhreamf,no Cl. 4

| kyl | f. S
SO R | Eaveriafth PRt B bt SRt el B L po e p R s 3 .
hal oal ky! gi8hlroghens, b ratlh@ﬂbn@w;p@@mofdmﬂmcb@ﬁhﬁ %étﬁylmﬂﬂwopﬁat}ll aally

substituted by: ha o hydroxy, nitro, cyano, NR8R9 (wherein R8 and R9 are,
i ndependeﬁlﬁh@fo‘ﬁyﬁ?tbymﬁe@ﬂ oeﬁﬁ-dlahlreyvr?-mf@;ﬂahwky| (itself optionally

substituted by 5?‘1%? reln k is 0, 1 or
2; and R26 is @1 (lt)%mffo en?ﬂ g-ﬁ&%ﬁﬁ%ﬁﬁ@oz 15 The am ne
group NR8R9 ismimllﬁn&mph@ectrminoc(@;l 4) al kyl am'no (such as NHCH3 or

NHCH2CH3) or di-(Cl.4) alk arnl no (such as N(CH3)2). In yet another aspect
of thePi nventIBhalTQ&hqu"]SWé 1S $Wo- substituted with hal ogen (for exanple

fhorine or chipidiifbthelds eé‘t Y iR, Eﬁ&ﬁ%ﬁ&%ﬁ% | thebobiildkof o1~ 4

.al koxy (for I'e nmet hoxy or et hoxy) or NRS erein RO are,
i ndependefmmma (ﬂu)/ai‘:: egefarably tr@0 iCengs af i@}zht;veamﬂccﬁdﬂsmmys thas et @h}*eﬁdNHCI—B

NHCH2CH3 aor N FHS further aspect R4.is phen substituted with
hal ogen, Eﬁ‘g&‘ﬁ )ﬁN&Bx)y“ “Rn2QuR A9 Jotly fayas alggﬁ@%cfy DeXine fi%ention R4 i s
phenyl mono- sufisi kv k@theWhdgec el tROBNentSPESCAl driN;cRpidineN. or Cl-4 al kyl

: (especially methyl). In yet another aspect RS is hydr og gep. 25 In anot her

aspecS t he pr ebeyat anpthenaspeet R)rmhvtesemomaﬁhmhémmmld B adydsenl e salt
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 pheny}) optionally substituted by one
or more of Ci.¢ alkyl (for example methyl or ethyl), C;.4 alkoxy (for example methoxy),
halogen (for example chloro or fluoro), CFs, CN, CO,(C;.4 alkyl) (for example CO,CHas),



of a compound of formula (1), for exanple a netal salt f such as an bkali
netal salt (for exanple the sodiumsalt) j of a conpound of fornmula ID)E.C 2003
Compounds of fornula (la), (Ib), (lc), (I1d), (le), (If), (Ilg) and (Ih) are

exanpl es wo o3momgounds of formula (1). 30 In a still furthecrasgpsaisii he
present invention provides a compound of fornula (la): OR3 0\ -N_S R4
(La) ~~ NJ O2 8 DEC 2005 WO 03/ 008487 PCT/ SE02/ 01311 10 wherein: X, Ri,

ther o - OIS SPORt A Ee R el SEP@?@?“%E’"W ﬂpéai'“.eaﬁé%%?eciﬁl)éund
of formil andebbidentR) &ﬁ%g@n%ﬁ Oy atieyh: B hetehdey¥EHSH &k d R4

are as defined ‘above; phar maceltical |y a cept abl %ereo In a

still fur ﬁﬂt@hyé@ﬂamyl,tthazpln'éslehﬂ thnadmrao]lyhrpypdyi\nrdﬂwmozsmqmmm@l)odpubnﬂlwI a
(lc): OR3Q R3,. R4 and R5

are as def?ﬁé@]f%%‘e%m @E‘oﬁ%hﬂ %@EB{;'S E’%IP gr éEW@?Jt‘ﬁbﬂ %kyliﬁrseépmpke%qt@ﬂ? In
anot hes aspeqf (%H&eﬁ%‘d@m@ﬂn?&féﬁ%ﬂﬁﬁ hgafogéffﬁﬂ zﬁkﬂlg %H%W o terns

of relative stereochem stry, tha
C(O N R3) S(oDyiRRnyL r laumothar espsot R* sqhenylraptionally mlhmm;edlhymwamencfre RHC.kn a

(o) o relky (CBEPamaE mee) 65 RpDaEl apbper b Srq%@%%&%‘i@?p%eﬁhoéﬁ’;”‘;'sa
def i ned abRMBple @hlofo BNBIAIBY, T OR, 00,ACLERkAY! B St Ou???t?*%ﬁ O é St' I

further aspect the present’invention pr oV es a co I e): .
N S- - - N- - 5{@4(C1lelkyl) (for example S(0),CH;) or NR*R® (wherein R® and R® are, L

10  independently, hydrogen or C;.4 alkyl).

3

In a further aspect of the invention R* is substituted (especially mono-substituted)

phenyl, the substituents being chosen from those described above.
In a still further aspect R* is phenyl or heterocyclyl, either of which is optionally

substituted by: halo, hydroxy, nitro, cyano, oxo, amino, C;4 alkyl (itself optionally

15 substituted by S(0)2(Cj.4 alkyl), S(O)zphenyl), Ci4 alkoxy, S(O);;R26 (whereink is 0, 1 or 2
(preferably 2); and R™ is Cy4 alkyl, Cy.4 hydroxyalkyl, Cs.; cycloalkyl(C; alkyl) (such as
cyclopropylmethyl) or phenyl), Cy4 haloalkylthio, C(O)NH;, NHS(O)2(C1.4 alkyl),
S(0):NH;, S{O).NH(C,4 alkyl) or S(O)}2N(Cy.4 alkyl),.

' In yet another aspect R* is phenyl or heterocyclyl, either of which is optionally

20  substituted by: halo, hydroxy, nitro, cyano, oxo, NR*R? (wherein R® and R® are,
independently, hydrogen or Cy¢ alkyl), Ci4 alkyl (itself optionally substituted by S{O)2(C;. .
« alkyl), S(O);phenyl), C1.4 alkoxy, S(OijZG (wherein k is 0, 1 or 2 (preferably 2); and R*
is Cy.4 alkyl, Cy4 hydroxyalkyl, Csl7 cycloalkyl(C;.4 alkyl) (such as cyclopropylmethyl) or
phenyl), Ci4 haloalkylthio, C(O)NH,, NHS(0)2(C1.4 alkyl), S(O):NH», S(O)NH(C).4

25  alkyl) or S(0)N(Ci4 alkyl),.

In one aspect the variable R* is phenyl optionaily substituted by: halo, hydroxy,

nitro, cyano, amino, Cy4 alkyl (itself optionally substituted by S{0)2(Cj4 alkyl),
S(O)sphenyl), Cy.4 alkoxy, S(O)R? (wherein k is 0, 1 or 2 (preferably 2); and R* is Cy4
alkyl, Ci4 hydroxyalkyl, Ca; cycloalkyl(Ci alky?) (such as cyclopropylmethy!) or

30  phenyl), C;4 haloalkylthio, C(O)NH,, NHS(0)2(Cy.4 alkyl), S(O).NH;, S(O):NH(C;4
alkyl) or S{0).N(C1 alkyl); (and these alkyl groups may join to form a ring as described
for R® and R” above).



OR3 wherein: X, R, R2, R3 and R4 are as defined above; or a
phar maceutical |y accept able salt 20 thereof. In a still further asp28tDECHAN

pr esent provi des a conpound of formula (I1f): 28

03/ 004487 ‘%@%‘%&8&/01311 11 0RO RL X. r-~ R ~1 4 Of) s?ﬁg--‘%%?iﬁodr
wherein: X, Rl, R2, R3, R4 and R5 arg as defined above; or a

phar maceuti cal I y accept able salt thereof I n anot her aspect the conpounds

of fornul a (I f )inanethpr sspertalw yartabrR® 1srphbﬂylr®tloﬁzﬂ1yr ﬁlbaﬁmt&lt@t Rilepghket BRIy,
that is, pﬁ%ori\a%%g ring. anpthlg S(O 2N(R3) ( rougSare bot h
equat or | aI Bh ¥ ReRsiri i ang R yeqindenandently, PM@PE%&% ts AKED driesent

S UL L Tl g™ (5

phar naceulSn(@}le“g/(mapﬁ(abD el osalgreferabl e 0f; ant mz%mm@lk}a,scpg@hyd&mau@mynds
of for preferably trans in terns 10 of relative

stere heﬁrFé‘t'lgi‘)n\Y]t(ﬁa-t alkyl) (g5 %P%PP@PW@ﬁthOWUVHeCIQ@%R@Q}( O R4 group

are both h er ect t he
o esent 1 Son B BS(ORC A UGLE SAORNARE SOBMEEL: B bt S QNGRS
(I'h) It (dodRheds dkyipesipls MayXoinRb, foﬁarﬁ{gaslﬂéscﬁibddﬁﬁ'ﬁﬁ’ MR’ gebined above;
or a pharnmaceutically acceptable 15 salt thereof. In another aspect the

conmpounds of f &P ARQtECHaspeo) ﬂ!&r‘@“ﬁb@f%r%@h?nﬁl eRHenally subytivatedoyi kalay hygeoxy,

SO o M £ PR SO SRR ORI )T,

(| a) 16, S(ID);.RXﬁa(mjieﬁm NHs 0, 1 ée-2; 2n R rsdlﬂrﬂkﬁmphmmmﬁl.{haloalkylthlo
1,4 -bipiperidin]- 1'-yl]carbonyl] 20 benzenee&:‘;f onami de; N [

[ 4- (2- Chl or o- 418 P@HF%H&?&&W me&blaR B3 Elilﬁ‘ﬁé]f Preﬂqv]ﬂllisulgfrlfut K] - 2- met hyl -

TR Ao PSR Stk .
alkyl), C;4 alkyl (xtsclf optmnally substituted by S(O),phenyl), Ci alkoxy, S(O)kR:26
{(whereink 1s 0, 1 or 2; and R® is Cj4 alky!l or phenyl) or Cy.4 haloalkylthio.

15 The amine group NR®R® is, for example, mono-(C,.4) alkylamino (such as NHCH,
or NHCH,CHs) or di-(C,.4) alkylamino (such as N{CHz)2).

In yet anoﬁher aspect of the invention R*is phenyl Iaono-substituted with halogen
(for example fluorine 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 Cps atkyl; and NR®R® is especially NHCH;, NHCH,CH; 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 Ci4alkyl (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 au alkali metal salt (for
example the sodium salt)} of a compound of formula (I).

Compounds of formula (Ia), (Ib), (Ic), (Id), (Te), (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 (Ta):

RL—X B pe |
oo



2 8 DEC 2005 WD 03/004487 PCT/ SE02/01311 12 2-Chloro-N-[[4-(2--

chl or o- 4-fl uor ophenoxy)[ 1, 4' -bi pi peridin]-1'-yl]carbonyl]- 28 DEC 2005
benzenesul f onam de; N

[ 4- ( 2- Chl WOGBHM48T0r ophenoxy) [ 1,4' - bi pi peridin]-1"-yl]car bBRYSF4Uor o-
benzenesul f onam de; 5 10
N-[[4-(2-Chl oro-4-fluorophenoxy)|[1,4"-bipiperidin]-1"-yl]carbonyl]-benzenesu
| f onani de;whdrdif:AX(K: G & Qn&Rﬁafel“asldBfi@m)abo)«eior a pharmaceutically acceptable salt

1,4 -bipiperidin]-1' yI ] carbonyl]-2-nmethyl - benzenesul f onani de;

4- Chl or o- 1Breqia- ( 4- chi or o- 2- net hyl phenoxy) 1, 4' - bi pi peridin]-

' -yl ]carbonyl

met hyl phenoxy) ajﬁﬁgﬁ %?%Z##%& ﬂfer%g&n ‘]Jn cgtbo%?fﬁcg\%e%égé%%ﬁ#ffgﬁ%g [
[4- (4-Chloro-2 mﬁﬁhyl henoxy) ha 4 b| p| ergdin]-1"' -yl ]

car bonyl ] -4-fluoro enesUN on [ -(4-Cy Ioro 2- nébhyl phenoxy) |
1,4-bipiperidin] -1'"-yl] car boN m—g nzenesul fonam de; N[
[ 4- (4- Chl or o- 2- net hyl phen pi perid a-l -yl] carbonyl] - .

benzenesul fonam de; N-[[4-(2, 4 D| chI or o- 3=

hyl ph b
BRSPS B B

1, 4' - bi pi peskead] n] -I -yl ] carbonyl ] - 4 nmet hyl - 20 benzenesul f onam de;
2-Chl oro-N-[[4-(2, 4-di chl or o- 3- net hyl phenoxy) [

1, 4' - bi pi peri dimpsgl fgflil}%éﬁmwe]mesewetﬁzmmrmﬁam genponndiit dpranulg (Ic): :
[4 (2,4-dichloro-3 rrethyl phenoxy) [ 1,4'- Blple‘gerldl nj-1'-yl] carb onyl] -

benzenesul f onam de; i
pinpe _d ]-1" -yl {lelarbonyl ] - 4- fI u

I\L[[4(24Dch|or5’»‘3‘ﬁ§=\@en .

or o- benzenesul f onam de [ [ ANEZ oro- 3- mék hyl phenoxy) [

1,4 -bipiperidin]-1-yl] cachboryl]- nﬁéulfonﬁ?nde
N--[[4-(3,4-Dichloro-2 rrethylphenoxy) [1, 4" -bipiperidin]- |'-yl]carbonyl]
- 2- et hy| whafsimenRh&SuRY, mamaémd\a[dbﬂn@ama oM pharmaecuienlhydcobetalalxy) |

1,4 - | f 2 DE
ik N8 B b ey BN B 5 ™

benzenesul | Shanr g rER AP TR [ e O R P C O R iy e
1, 4" - bi pi perhoth nrluaibngllo}lcthc bygtie)kandrnpz enesul f onam de; 5

or b benzencsuf? BRI ¥qu%&3\&%¥¥&%§%§@5§85’1}% Gt %awsé;% il

1,4" -bipiperidin]-1' yl]carbonyl]

RL— { )[_N_H_ (i)

15  wherein: 7X, RY, R% R? and R* are as defined above: or a pharmaceutically acceptable salt =

thereof.

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

1 1
R—X R _S—N—S—R* (le)
N N1l Il
' O 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):



benzenesul fonam de; N-[[4-(3, 4-D chl orophenoxy)-4'-nethyl [ |

, 4" -bipiperidin]-1"-yl]carbonyl]-4-methyl- 10 benzenesul f onam de;

N- [[4-(3 4- Di chI orophenoxy) -4' -met hyl [ 28 DEC 7005
- bi pl“perl nﬁ]& ‘-yl]carbonyl]-4-fluoro- benzenesul f onani de b

N- [[4 (3R /it rophenoxy) - 4' - et hy! [ PCTISEI201311

1,4 -bipiperidin]-I1"'-yl]carbonyl]- 2—1riret hyl - benzenesul f onam de; 15

4-Chl oro-N-[[4-(3, 4-di chl orophenoxy)-4' - et hyl [

1,4 -bipiperidin]-1"-yl]carbonyl ] benzengsul gédngmn de;

2. Chl or o- N-[[4-(3,4di h -'-malilhyn[

1,4 - blplperldln]é Qf X o-n@rrnl-‘n‘fe N- [(‘f)

[ 4- (3, 4--Di chl or ophenoxy) 34" - ¥ A -Aipiperidin]- I'-yl]
carbonyl]-3-trifluoroneth gPf onami de;

3-Cyano-N-[[4- (3, 4-di_ch] orophenoxy) 4' -methyl [1, 4" -bi pi peridin]-1"-yl]carbon
yl]- benzdresini Kphhﬂﬂ AR? ,RﬁandR are as defined above; orapharmaceuncally acceptable

4-( 3, 4- D chl oropheno 1, 4' -bi pi peri di car bonyl
l[o[enz(enerréf"lﬁ thezeqfy E mﬁﬁ%@gp% the coenppound.s otn ula%ﬁ% are prefe:rab ¥ trans in terms

o Lo R AL Y b AR Bl NG o

[ 1, 4'5bi m@b&thdq@teﬂﬂﬂylth@ayd@m@e Anget hyI benzenesul fonam' de; N[
4- (4-cChl h 1,4 d rbonyl t hyl -
Leng enesulo; gnj‘% ge h%x@& 1—%'511%8/ he present Pnlvenuoenrplrmluges acomp un of%gr){m]la (Ibrre y

- chl or o- N-[[4- (4-chl oro- 3- met hyl phenoxy) j:‘ | pi peridin]-1-yl]carbonyl]-
benzenesul fonam de; N:[[4- (3, 4-Bechl or ophgihoxy) .
1, 4' - bi pi peri di n] A— nyl \- di pet- pZenesul f §ghni de; 2 8 DEC

2005 WO 031004487 PCT/ SE02/ ONl
[[4-] (3, 4-Di chl orophen
-  benzenesul f onam de;

4- Chl or owieldid-% (18, &2 ORSC R4(53.h@Rﬁ@fbyds)dE¥ithY hddvd; dr a PhaRinRedit Ay adcepttblecar bonyl

]- benzenesuf f onan-i i de;

N-[ L 4- [ ( salutipresh Brmmwmmm{qopmonndmfﬁpp@ﬂa@gh]ard prefgrabdy raemiitérms - met hy|
2 ol o R AR ey, i isn e Bipericine e, b GURINTR GRS EERURFS

benzenes ybihostmaiosial on the cyclohcxane ring.

N-([4-(3, 4- D cWor ophenoxy) [ 1, bi pi peridin]-I"-yllcarbonyl -thyl- 10
beE][Zengsm f ondapp glp further %spect the PTCSantpanCDtIOIl]pIOVIdg/S acompoun)c/l o]f form n&a (Ih): Y

N-[ (4- (3, 4- Di chl or ophenoxy) (1, 4' - bi pi peri 8| n]R-al -yl jcarbonyl | -2-methyl -
bénzenesul f onam de;

@A pi peridin]-l"-yllcarbonyl]-4-nethy

3-Brono-N-[[ 4- (3" R4"dX hl/GT © helﬁ , 4 SbJ-pI]_pgr_LFli‘ n]-1" -ydlh)qar bonyl | -
benzenesul . f onam de; [l
4-Bronmo- N-[[ 4- (3, 4- dICh| enox 5@| pi pebi din] -1 -yI]carbonyI]

benzenesul f onanl i de;
L wherein: X, R!, R% R®, R* and R’ are as defined above; or a pharmaceutically acceptable

15  saltthereof. In another aspect the compounds of formula (Th) are preferably trans in terms
of relative stereochemistry, that is the piperidine ring and the S(O);N (R3)S(O)2R4 group
are both equatorial on the cyclohexane ring. '

" A compound of formula (Ja) 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)f1 ,4'-bipiperidin]-1‘-yl]carbonyl]-’l—xﬁcthyl-
benzenesulfonamide; ' .
4-Chloro-N-[[4-(2-chloro-4-fluorophenoxy)[1,4'-bipiperidin]-1'-yllcarbonyl]-

benzenesuifonamide;



3,5-Dichloro-N-[[4-(3, 4-dichl orophenoxy) (1, 4" -bi pi peridin]-Il"-yl]carbonyl]-
benzenesul f onam de;

3-Cyano- N-[[ 4- (3, 4-di chl or ophenoxy) [ 1, 4' - bi pi peridin]-I"'-yllcarbo-aylf] BEC105
benzenesW onam de;

N[ [ 4- (3, wDi3glk-srophenoxy) (1, 4' - bi pi peridin]-1"-yl]carbonplCli/SEoSetsinet hoxy-
benzenesul f onam de;

N-[[4-(3, 4-Di chl orophenoxy)[ 1, 4' - bi pil‘pe ridin]-1"-yllcarbonyl]-3, 4-di met hoxy
- benzen el ;

N-[ [ 4- (3, %s%“éﬁ]@’ﬁg%ﬁeﬁglﬁ? f'“z?m%mmbyeﬁ HiSppprdinl ylicarbon
| - 2- ox0- | benzzpesil@dinayide; b6nzenesul f onar ni de;

e bt SRRy ek ) St ¢ (4 o
N-[[4-(3, ﬂeﬂeﬁéﬁu‘?ﬂ’oﬂ oxy) [1,4" -bipiperidin]-I"-yl]carbonyll - 3-(4, 5-di hydro
-3-net hyl -5- 30 oxo- pyrazol -1-yl)-benzenesul f onam de;

N-[[ 4-% 3 A-Di-¢HCH opheiaxophdnoky) [Didbbipepdriting} tylicxibba ali bemenksudfdnaymidex y -

benzenesu 5 WD 03/004487 PCT/5E02/01311 15 N [
[4- (3, 4- DM?&%L 24 &Jﬁ@ﬁ&wtf[ylﬂleaoxsggl i tﬁ%lpprasiwﬂ-lryl]caquyé}azmwj 3

-(trifl uog g@ﬁ nzenesul fonam de; N-[[4-(3,4-D chl orophenoxy) [ 1,4
- bi pi peri QAEF -y caf bonyl]- benzenesul fonam de; 4- [[[[4- (3, 4-

Di chl or opn@mm}N([[L444—ehlbiqeim3dpmnoxg)[1,y@l-];i@mebiﬂmu}-yl}aﬁbmm}ul fonyl ]
- benzoi c acid ester; 2-Brono-N-[[4-(3,4- dichlorophenoxy)[
1, 4' - bi pi B %II'ZPH‘?%H‘]'[ Oﬂa car bonyl ]- benzenesul fonami de; N-[5-]

10 ooty T bl oy,

N-[[ 4- ( 3, BerZendsudfioophisiepxy) [ 1, 4' - bi pi_ peridin]-1'-yl]carbonyl]-5- (di met hyl arn

IB%I rla-er [ w{%% QFSIStH‘FﬁHWF?O@Pt\%%%ﬁH‘@H& u}% ‘%{fﬁéfﬁa‘gﬂ){ﬂ A &

[[4-(3, 4- g}rzgﬂléﬁlﬁghﬁﬁ%ﬁ) 1,4" -bipiperidin]-1

-yl ]carbonyl]- -di met hyl -5- thiazol esul fonam de; 15 ‘

N-[ [ 4- (3, 4% mdﬁkﬁmm@mb{))lpuemxy){bﬂbblpmmmﬂl -Iyi]cgfbpn)d]-léﬂnq,thyl-z (1- pi peri di
nyl)-3: p ridi neﬁu am de; 5-Chloro-N-[[4-(3,4- dichlorophenoxy)[ 1,4

- bi pi er| TRFRGsUMD ‘H@ﬁr bonyl]-2- thiophenesul fonam de;

g Br onmp- Nwvi4¢ L@tﬂoﬁlﬁmeﬂfngﬂéﬂ?%ﬂﬂb %péndmp'l Hlbe%zenc%ﬁ]f&?aﬁnﬁ@é‘}"] 2-

0 thiophenesul f onam de; oro enox
1, 4' - bi pi Pel{4-R A}Dmhlqu» -Povgthynieroxpi(d éhbmmﬂr@hn]t}nyb]pwéﬁeﬁwfmﬁm de;
1, 1- di oxi e 4 9= H chl o N-[[4- (3, 4-dichl orophenoxy) [ 1,4 -bipiperidin]-21'
“yl] car beWZAT ?“am i ophenesul fonami de; 25 |
4- Chl or o- N[[[«MO @aaéhmc@bl@é@ﬁbm&y)m B-Bipigdriier iviicabodyli ¥l hemybonyl 1 - 2, 5-d
i met hyl - benzenesul f onam de;
0  benzenesulfonamide;

A 4. (3, 3- di net hy

2-Chloro-N-[[4-(2,4-dichloro-3- methylphenoxy)[l 4'-b1p1pendm] 1'-yl]Jcarbonyl]-
benzenesulfonamide; =
4-Chioro-N-[[4-(2,4-dichloro-3-methylphenoxy){1,4"-bipiperidin]-1'-yl}carbonyl]}-
benzenesulfonamide;

25  N-[{[4-(2,4-Dichioro-3-methylphenoxy)[1.,4-bipiperidin]-1'-yllcarbonyll-4-fluoro-
benzenesulfonamide; -
N—[[4—(2,4-Dichlor0-3-mcthylphenoxy)[1,4‘-bipiperidin]—1‘-yi]carbony1]-

. benzenesulfonamide; ' '
N-[[4~(3,4-Dichloro-2-methylphenoxy)[1,4'-bipiperidin]-1'-ylJcarbonyl}-2-methyl-

30  benzenesulfonamide;

N-[[4~(3,4-Dichloro-2-methylphenoxy)[1,4"-bipiperidin]- 1'-yllcarbonyl}-4-methyl-

benzenesulfonamide;



4--Butyl-N-[[4-(3,4- dichlorophenoxy)[ 1,4'-bipiperidin]-1" -yl] carbonyl]-
benzenesul fonam de; 2,5-Dichloro-N[[4- (3 4- di chl orophenoxy)[ 1, 4' 78 DEC 7005
-bi piperidin]-1-yl]carbonyl]-3- 30 thiophenesul fonam de;

4- n- But oxyoMNakodh4es6 3, 4- di chl orophenoxy) [ 1, 4" -Dbi pi peridin] PéT,SEbj,@lggponyl]
benzenesul fonam de; 2 8 D E D 2005, WO 03/ 004487 PCT/ SE02/ 01311

N-[[4-(3, 4-Di chl or ophenoxy)[1, 4’ - bi p1gper| din]-1"-yl]carbonyl]-2
-(trifluoromethoxy)- benzenesul fonam d

N[ [ 4- (3, &Drerrdrishrafdighiere; %mﬁwqu@@@m[h‘} =bipiperidin]-1'-yllcarbonyl]-

-yl b | Hinmidazol e-4- sul f de; 5

5yA]mC§(r) O'Bﬁzk %sgﬁﬁ?ﬁ%i‘..\%r or I()E)nhe%gy)e[ 1, 4sub| Brggnn SI n]-1'-yl]carbonyl]-1, 3, 4-
t hi adi azokeazhl@rosNHiBBMIdiRIod-Pre wﬁeﬁ&)&r)ﬁm ﬁﬂF@ﬁuxﬁr-@?]mfv@hM]L

1,4 -bipiperidin -I'-yI]carbonyI]- - t hi ophenesul f onam
N—[[4 (3, 2enzeesvdoagmidsoxy) [

pyri et Fih Aol R RRN 0 TR RN g oro-

, 4' - bi pi petzefésuifodamide] car bonyl ]-3- pyri d| nesul fonam de; N-[[4-(3
4 Di chl or Oﬁhenoxélph{ﬂf 4" - b| i peridin 1] car bonyl 1
-4- (1, 1- drleE Bt 9—2-113@1421@ el iloda mndmi- -yilearbonyl
N-[[4- (3 rEﬁ&luﬁrfP oxy)[l 4' - bi pi peridin]-1'-yl]carbonyl]-5-nethyl -
pyri di nesu? Sham d [[4-(3, 4-Di chl orophenoxy)[ 1,4' -bipiperidin]-1'

syl ] car boNy[I[t}-(?AE?lthfc)kcbph‘eﬁoxybelﬂ%ﬁﬂ@ﬂlﬂéf'-lbnﬂ%?@rﬁﬁm] N}ﬂic‘ﬁrtfoﬁyl%ﬂn@ﬂhbfpr ophenoxy) [
4' - bi pi peridin | ] carbonyl]-4-(trifluoronethoxy)-
benzehgs ubsigaagH an [4- (3, 4-Di chl or ophenoxy)[ 1, 4'-bi p| peridin]-1'

e e

5‘\&“2 4-di fl blmzmesbﬁnmﬂﬂsul f onami de; 4-Chloro-N-[[4-(3, 4 di chl or ophenoxy) [
,4' -bipiperidin]-l'-yl]carbonyl] | fl uoro- henzenesul f onami de;
3_ Chl or o- &_ (443 ﬂ?lghl&p@@pmvﬁ%ﬁeﬁ@w[lﬁ -bipiperidin}-1'-yijcarbonyl]-2-methyl-

1, 4" - bi pi damnige] carbonyl ] -5-fl uoro-2- nethyl--benzenesul f onam de;
N-[[4 (2, Q&%}eﬂe‘h g?oné rrget hyl phenoxy)

[

1,4 - b3 pi @@ﬂ@oﬂ?{[ﬂ—(@#ﬁmﬂdnqﬁph@xﬂ#hwﬂn)dfl Bbifiperidink $'ey1jcartamiylje;
2-chl or o- {j\l— EW% é P di chl or o- 3- net hyl phenoxy) [ 1,4'-bipiperidin]- |I'-yl]
car bony! ] PemgeREEl! Bnami de; 2 8 DEC 2005 WO 03/ 004487 PCT/ SE02/ 01311 17
N-[[4- (3, 4 GBLN Q- ABtchid: i RAMR Jmeh;ﬁ[rcblb%lﬁ@ﬂidﬂ] Dlyifearbondil-
car bonyl ] - 4- net hyl -

benzenesulfonarmde

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'—y1]carbony1]—
benzenemethanesulfonamide;

25  N-[[4-(3,4-Dichlorophenoxy)[1,4"-bipiperidin}-1'-yl]carbonyl]- methanesulfonarnide;
N—[{4-(4-Chloro-3 -methylphenoxy)[1,4'-bipiperidin]-1'-yljcarbonyl]-2-methyl-
benzenesulfonamide;
N-[[4-(4-Chloro-3-methylphenoxy){1,4"-bipiperidin]-1'-yljcarbonyl]-4-methyl-
benzenesulfonamide; -

30  4-Chloro-N-[[4-(4-chloro-3-methylphenoxy)[1,4"-bipiperidin]-1'-ylJcarbonyl]-
benzenesulfonamide; -
N-[[4-(3,4-Dichlorophenoxy)[1 ,4'-bipiperidif1]-l "-yljcarbonyl]-N,4-dimethyl-

benzenesulfonamide;



benzenesul f onam de; 2-chloro-N[ [4-(3, 4-dichloro-2-nethyl phenoxy) |

1, 4' - bi pi peridin]-1"-yl]carbonyl]- benzenesul f onani de; 5 28 DEC 2005
[[4-(4- chlorophenoxy)[l 4' - bi pi peridin]-1'"-yl]carbonyl]-4-nethyl -benzenesu
onami de; &%4 (2, 4- dichloro-3-nethyl phenoxy) [

4' - bi pi MY PUHIZL ~yl]carbonyl |- 2-methyl - benzenesul f ondi/Fd201311

[[4-(2, 4-di chl oro-3-fl uor ophenoxy) |

4' -bi piperidin]-I'-yl]carbonyl]-4- ﬁ%thyl benzenesul f onani i de; 10

[

4'

-C

4' -

Iz

L

[ 4- (4- oh[ar]es, élmembydﬁ%e m]m] 14'-b1 chrldlu] 1-ylcarbon 1]-4—rnethy1—
-bi pi peridin]-1" ony yl - benzenesul f onam de

hi or o- Nepgeas hm@ieo 2 met hyl phenoxy)[

: bi d | f h N-
o P R ISR LR o on, N 1o
enzenesulbkpAaR lRnattide; 4- (2, 4- di chl or ophenoxy) [

,4' -bipiperidin]-1 -yl]carbonyl]-4-methyl- benzenesul f onam de;

[ [ 4- §3- Mh([8rl6ivhdrionpiophedyYimino][1,4-bipiperidin]-1'-yl]carbonyl]-4-methyl-

i pi peridi nr}l@g u}ﬁjﬁl}ﬂ@ﬁponyl] 4- et hyl - benzenesul f onam de; 2-chloro-N-[[4- (3
chl or op  bi pi peridin]-1'-yl] carbonyl] -benzenesul fonam de;

0 4-Chloro-N-[{4-(3,4-dichl h 1,4’-bi idin}-1’-yl]carb
N-[[4-(3-chl oroophe[r{10>(<y)[ 1o orogl %?05‘332 di nll?lPLerl m]] ca}r{ E)Coarrly(i
; 2-chlor @emepﬁwlfpaamideoro 2- et hyI phenoxy) [

1, 4" -bi pi benz e .
Ut (2] chi BB MR gt L bt e e Lﬂ%ﬁ’fﬂﬁl S bonyl |
- 2-met byl behRRERMRAML{gRNam de; 25
2- chl oro-l\l—&[4 (2, 4-di chl oro-3-f1l uorophenoxy)[ 1, 4' - bi pi peridin]-|" -yI ] car bon
yl]- benz wmagepheox r-OLpipd] { hy. -uor ophenoxy) [

, ShH4(B Aelnishiadepheaox )] 4 1-biph ridin]{12;ydlcdibohyldZemethfy]
1, 4" -Dbipi per.idi nl)f ] carbonyl ]- benzenesul f onar ni de;
N[[4-(2, SRR PBE-“'@}-/ P uor ophenoxy) [ 1, 4' -bi pi peridin]-1'-yl]carbonyl]-2-
hyl - 30 bemeaesNl{om@mdEMlordpEEloRy 1 M -bipipetidid- ph}m{aﬂr&i@noxy) [
1,4' -bi pi peridin]-1'"-yl] carbonyl]-benzenesul f onam d
4- chl or o- Fﬂglml!i![ene5('11f13é?¢m§i‘3€)phenoxy)[

N T Sty e oo R AR T Aoy

- 2- et hyl bcﬁmnmﬁeﬁmhfdanam de; 2 8 DEC 2005 V\D 03/ 004487 PCT/ SEO02/ 01311

CT'_'I—‘I\)

I\)'CTZI—‘

lﬁy benzenesul f onam de

18 2-chl oro- N- 2, 4-di ch] or ophenox - bi pi peri di n] -

-yl ] car Benlp Hér@<hdichlosephgaoxy) %mlmﬂﬂlﬂﬂ'[%ﬂ]@fhméﬁlbhl or ophenoxy) [
1 4' - bi pi el carbonyl] - benzenesul fonanai de; 5 N-[
[4 (2, 4- ngIHegésgpfénoxﬁ [ 1,4 -bipiperidin]- I'-yl]carbonyl]-2-nethyl -

benzenesuBfCymaniNi¢[4-B;4 ﬁichrooeplhehbﬂy)( B4’-Yipitietiding+ioyyHembryy1]{

1,4 -bipiperidin]-1-yl] carbonyl]- benzenesul f onam de; _
N-[ [ 44 é CRREPEYEPBYRE oxy) [ 1,4 - bi pi peridin]- 1' -yl ] carbonyl]-2-nethyl- 10

b enzenesuN Hﬁi‘@hqﬁl’chlorophenoxy)[l A’ -bipiperidin}-1’-yl]carbonyl]-2,5-dimethoxy-
benzenesulfonamide;
N-[[4-(3,4-Dichlorophenoxy)[1 ,4’-bip iperidin]-1’-yl]Jcarbonyl}-3,4-dimethoxy-
* benzenesulfonamide;
25  N-[{[4-(3,4-Dichlorophenoxy)[ 1,4’ -bipiperidin}-1’-yljcarbonyl]-4-(3,3-dimethyl-2-oxo-1-
azetidinyl)-benzenesulfonamide;
N-[[4-(3,4-Dichlorophenoxy)[1,4’-bipiperidin]- 1’-y1]carbony1]—4 (4 5-dihydro-3-methyl-5-
oxo-1H-pyrazol-1-yl)-benzenesulfonamide;
N-[[4-(3 ,4-D1chloroph§noxy)[1 .4’ -bipiperidin]-1 ’—yl]carbdnyl}-3-(4,5—dihydro-3—mcthyl—5—
30  oxo-1H-pyrazol-1-yl)-benzenesuifonamide; -
N-[[4-(3,4-Dichlorophenoxy){1,4’-bipiperidin]}-1’ -jfl]carbonyl] ~4-hydroxy-

benzenesulfonamide;



N-[[4-(3,4-difluorophenoxy) [ 1,4'-bipiperidin]-I"'-yl]carbonyl]-4-nethyl-

benzenesul f onani de; N-[[4-(3-chl oro- 2- net hyl phenoxy) [ 18 DEC 2005
1,4 -bipiperidin]-1'-yl] carbonyl]-4-nmethyl- benzenesul fonam de; 15
N-[ [ 4- (3-wdbgog@r met hyl phenoxy) [ PCT/SE02/01311

1,4 -bipiperidin]-1"-yl]carbonyl]-benzenesul f onanii de;
3-chl oro- N-[[4 (3, 4-di chl or ophenoxy)15[ 1, 4' - blplperldln] 1' -yl ] caarbonyl]-

benzenes N-[ 4- (3 4- di ch] or opheno

1,4 - bi p.l%éf‘r af%%@hlow A 1*3@!@3%@17&xyﬂcqa’w&héémﬂwwta&l) 20

N-[[4 (3, kgl rﬁ&ﬁl‘?& ggoxy)[l 4' -bi piperidin]-1'-yl]earbonyl]-2,4,5-trifluor
o- benzenesu+ onam ‘N[ [4-(3, 4-dichl orophenoxy) [

1, 4' - bi pihyd[4-(H, mplthlemphemmo Wlb]lplpandin]iu f-ynmrl@onyﬂaphaﬁ;emlfbmﬂm de;
N-[[4-(3, 4Hf| chl orophenoxy) [ - bl pi per.i di n] yl]
car bony! 14U dﬁ?’rfjepﬁihkﬁﬁi’m))xy}i?y%@@i’]}ﬁﬁ’é@]tkﬁHﬁﬁ@éYlJWPO]SUIfOHYU -benzoic

[4-(354- xy) [ 1,4 -bipiperidin]-1"-yllcarbonyll-2-nmethoxy-
benzenesd‘% @dnatﬁyﬁ%{ég bronmo-N- [[4-(3, 4-di chl orophenoxy) [1 ,4'-bipiperidin]

-1'-yl] <aBbsnhyIN- f[mem&ﬁsmp‘heim)ﬁm -EiPlpendm] -1’-yl]carbonyl]-
3, 5-di chI oro- N [! d| chl orophenoxy) [ 1, 4' - bi pi peridin]-1"-yl]earbonyl]-
benzenesyl 2-1 [ [[4-(3,4-dichlorophenoxy) [ 1,4'-b
i pi peridi 05 WO
03/ 80448N]é%¥?f&f&§z% 5%%%8%@405% O e

ik, 4 - bi pithiadiadolR}-yI]- acylla}mdmr bonyl ] - benzenesul fonam de; 5- chI oro- N-[

E4 (3,.4-di.chl or ophenoxy 4' -bi pi peridin]-1' yll car bon %
t hi oﬁﬂené‘é‘lﬂ["f‘@r‘fh‘ c;l&@rop noxy){l 4’-bipiperidin]-1’ -yl]carbony] -5- (dlrne hy armno) -1-

4, 5-di chl g Hfhlf\q j chl orophenoxy)[ 1, 4' -bipiperidin]-1'-yl]carbonyl]-2
- thi opheng %%sé}#ﬁmﬂldg chloro-N- [ [4- (3 4-di chl or ophenoxy) [

g@ g m piNDEF4- (B, mpidﬁlemblhengay)ifmvlblpxﬁexﬁxmj h’FﬁﬂnalrboanF&-aa}ﬂﬁgﬂémalmﬁﬂlda
5-dichlo i chl o no eridin]-1
car bonyl ]1‘?1@t -3 %bl?h&?raah@ﬁégﬂﬂﬁéﬁ %ﬂﬁyﬁ Ylﬁ%ﬁzoyyidp%ﬁ éh%ﬁhasiaﬁenoiy) [
1, 4" -bi pltgﬁﬁblgéﬂ}o guﬁu L] carbonyl]-2-(tri fI uor omret hoxy) -- benzenesul f onam de;
4- br ono- g %l chl orophenoxy) [ 1,4'-bipiperidin]-I"-yl]carbon

yl]1-25 t Wﬁﬂdhén%&dlﬂmphﬂndﬁy)[w -Niffipekidif]- 1-pjcaiionydghehpipeyidiyl)-3-
1, 4" - bipi erl d| |.] carbonyl ]-4-(trifluoromethoxy)- benzenesul fonam de;

5- chl or o ENEAfESY lg’n&‘nﬂ t'chl or ophenoxy) [ _
1 4 - b pisoerich R ks Wb RARd 314 dibbuasi- bondapagal.bona de,

4-chl oro- I\l-[[4(34d|chlorophenox5 [ bi pi peridin]-1"-yl]carbonyl]-2,

5- di f | uortbiophenesulfonamide;
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, I-dipxide
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’-ylJcarbonyl]-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’ -yljcarbonyl]-3-

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

benzenesulfonamide;



20 benzenesul fonam de; 3-chloro-N-[[4-(3, 4-dichl orophenoxy) [

1,4 -bipiperidin]-1"-yl]carbonyl]-5-fluoro-2-nethyl- benzenesul f onand B&EC 005
[ [4-(3, 4=di chl orophenoxy) [ 1,4'-bipiperidin] -1'-yl] carbonyl] -2,

6-di neth esul fonam de; or, 25

N-[[4- (S&Oﬂpﬁﬁﬁaor ophenoxy)[1, 4' - bi piperidin]-1"-yl]car bony?T/Sl'éozf)Orlélplanesul fo
nam de. A conpound of forrmula (Ib) ig for exanple:

4- (3, 4-Di chl or ophenoxy) - N- (4- et hyl benzo I)-Eﬂcl 4' - bi pi peri di ne] -

]' - sul f onBinfil4é3 4'%@@@?@@%0&‘6&19@5@? -NI—’-(Y fbooyldBe(trifbyorpmethoxy)-

1, 4" - bi pi ul f onam de; 30 _
(4-chl 05%5S fggha@d%s 4-di chl or ophenoxy)-[ 1, 4' bi pi peridine]-1"-sul fonamd

N
e; 4-(3, - _ 4.
o p.}§e[?fﬁ. ﬁg@gi&&p}f&su %’%ﬁ%‘%ﬁw -HIBipeMtAR1Z9Ykdrbbnyl]-1 methyl 1H-imidazole-4
4- ( 3, 4- di sifoopmpteenoxy) - N—[4 (d| rret hyl ami no) benzoyl ]

di 03/ CT/ /
20" 4. (3 4P SRR RPCIRGE Y SePPRA A 1 AT LR oo
1, 4' - bi pi pexifstanghe1’ - sul fonam de
4- (3, 4- di chl or ophenoxy) - N- ( 2- met hoxybenzoyl ) - [
1, 4' - bi pi ‘b@mﬂoﬁ\é—][ﬁ‘&(&‘k—didﬂmwhedexy)[l 4’-bipiperidin]-1’-yljcarbonyl]-2-
4- (3, 4-di ro N- (4- net hoxybenzoyl
1, Sf bi pi %&f}nﬂa‘%@ﬁi ff)nam de; Y -l
l\Fl( ZSSH gﬁ;{%ﬁ(‘%m&hlﬂr&pﬁcﬂoﬂ‘) QM HigpERMAKY)-yijtarbedy]-Ri(RIRSDh SlAE)-3- oy
4- (3, WdlmiMQSplfémlﬂ)? N-[ 3- (net hyl sul f 6nyl ) benzoyl ] -

&p?3 E'yg'n Eﬁghﬁh 703 %agh%’(%@eg?)ga%ﬁ OWpdem] 1’ -yl]carbonyl] -3-

1,4 -Dbi plﬁ@{dlﬁsﬁﬁ‘bnélmjdgm f onam de;
4- (4-chl oro- 2- met hyl phenoxy) - N-(4 fl uorobenzoyl

-[1
bi pi peri dTﬂf[é‘] -(14-Dohibpasnate)[ 1,4 -bipiperidin}-1’-yljcar onyl]-4—(1 1- dlmcthylethyl)-
N- (4-chl obenz%lﬂ dé4 chl or o- 2- net hyl phenoxy) - [
1, 4" -Dbipi SEFFLE Pl f onani de; 10
4- (4 shl qr:rf{fzﬂcmmmafmmoﬁ[w %ﬁi@éxﬁﬂih}l@Tl?;HUdr%l{yl]-S—methyl-Z—
1, 4" - bi pi-peri di nej - -sul f onam d
4- (4 chl dmldmséltfﬁs}qrwﬁenoxy) N—[4 (di met hyl ami no) benzoy! | - [

i oo G SR Sty
1, 4' - bi plbmmnﬂismléc}matmdsul f onami de;

4- (4 chl oro; 2- et hyl phenoxy) - IV ( 2= et hOX]yllj’e-jr;l]c?a_rbony[l]-4~(tnﬂuoromethoxy)-

1, 4' - bi pi¥dH-@-Frdichloraphendxyli4rdipipgmdin

1 B o SRR L e e noybenzovD) -

T— El (t:)hl WQD@(&W1¢Mérdpﬂ?1?dﬁy§{ﬂ glé—&prpérhdth]@hem}eaﬂ)er{yl]a 4, S-tnﬂuoro- e
|p| per| sul f onam de; i

4- (4-chl dE eﬁ‘éﬂ’&ﬂ"})‘ A®noxy) - N-j 3- (met hyl sul f onyl ) benzoyl | - [ e

1, 4" -Dbipi _ . 1_ -

2 an Foffgmo%ﬁmlg#egig% NE%%@»%E/ 1 Obl;%lr?endrgl yl]carbonyl]-2,4-difluoro

1, 4' - bi pitpere¢mtsulédnabiidsul f onam de;

4- 4f|uoroe 0 -[1. 4" -hi pi.peri di nel-1I"*

cul £ Sam BEnr R SR T BBeH %wa et S e

|, 4 b| plg&%@gﬂ%na}mdgul f onam de;

4 (2, 4-di chl oro- 3- rreth phenoxy) 4- met hyl benzoy |]>@Lol 4' - bi pi peridine] - 1

sul f onani #&hloto(S-[U-@idH icb}om@emﬁﬁ@ﬂ@myﬁmm [-21]e ﬁwlwr%%fﬁ@)benzoyl] [

1, 4" -Dbipi y] f onam de;

4. (2, 4- P BRhufhaEks @Paﬂﬂ@ﬁ’oxy) N- (4- et hyl benzoyl ) -[ 1, 4" -bi pi peri dine] - 1

sul f onam Ng(s- (4 orfhordL 2 iy phnomaD PASIpEAHh}- - fiZearRinipxa-fiRnmoy | ) - |

1,4 -bipiperidine]-1"- sul fonam de;

4- (2, %—dlb,dﬁllmu]éomﬂgfl phenoxy) - N- (4- met hoxybenzoyl )-[ 1, 4' - bi pi peridine]-I"

2-chloro-N-[[4-(2,4- d1ch10ro-3—mcthylphenoxy)[1 4‘-b1p1per1d1n] 1'-yljcarbonyl}-

benzenesulfonamide;



L

i met hyl s REREHEFY!
“cyanqlgenzf@_)ﬁg)_ et drod- %ﬁ@lf}# gﬁ ogwH*Mﬁiﬁ@ﬁﬁﬁf—ﬂ)-ylhcarbonyl] 2-methyl-

30 sul fonam de;

N- (2- chl or obenzoyl ) - 4- (2, 4-di chl or o- 3- net hyl phenoxy) -[ 1, 4' - bi pi peri a|8n%ljﬂ1ﬂﬂi
sul f onam de;

4- (2, 4- di wbl o487 met hyl phenoxy) - N- [ 3- (et hyl sul f onyl ) benzpgt/ked2lo18i1- bi pi per
idine]-1"- sulfonamde; 2 8 DEC 2005_ WD 03/004487 PCT/ SE02/01311 21 N-(3-
cyanobenzoyl )-4-(3 , 4-dichl orophen(’})?y) --[ 1,4'-Dbipiperidine]

-1'-sul fox. .- - X benzoyl ) - [
1, 4' - bi pi pgﬁ gjl?ng 1{111&51_%523#%38;@) ?hl‘%iﬁ}ééxﬁ’&]ﬁ]‘ E ylaca%én‘}(l]-ﬁf—kdéﬁ{y?

chl or oberimyd:l)eswlf@lﬁl,nﬁdd;l chl or o- 2- net hyI phenoxy) - {

1, 4" - bi pi per.i di - syl fonam

4- (3, 4- dl‘cﬁlFIBFbR]e [?‘ré? ﬁ%ﬂﬁﬂ@%&%ﬂM@?ﬂﬁﬁ)ﬁbﬁd@%?ﬂﬂ{l"ﬂ,]@fb@ﬁr peridine]-1"
5 sulfon di chl or o- 2- net hyl phenoxy) - N-[ 4-

(di nmet hyﬁggrrﬁgﬁlg)s%ﬁéé%?gsﬁ [ 1,4 -Dbipiperidine]-1'"- sulfonam de;

4-(3, 4 d%#{[@f@etﬂowph&ﬁmdﬁheﬁ@qﬁﬁﬂ&ﬁﬂ} gl Jexibbayiz Ayinpthyl-benzenesulfonamide;

1, 4" -bi pi sul f

4-(3, 4- dllgﬁ ‘{5&0‘?‘5 “#i:qrﬁsﬁ PR H%@V?DW)UZL Tiripedinkhzdisarbonyl12-gethyi-pi peri di ne]

- 1710 il 8% ée(S 4-di chl or o- 2- et hyl phenoxy) - N- (4- nmet hoxybenzoyl ) - [

1, 4" -bi pi peridine]-1"-"sul f onami de;

N- ( 2- chl d¥-gBe{Zz4dichieto{33fiderdpiduoay)pt 2~ hsipiplayiﬂmﬂlangbgyarbmbnyl]-tt-mcthyl-

1,4 -bi p| peri di ngl-l -sulfonam de; 4-(3,4-dichloro-2-nethyl phenoxy)-N [ 3-
-[ 1,4'-bipiperidine] -1' 15 sul fonam de; N-(3-

-blplperldlne
I\I—benzoylbedze(n'esmfcmauhdi@ro 2- met hyl phenoxy) - [

&b DA oSt S e A Bl s e o)

di chl or oplagnox¥lifodamidé’ - b| pi peridine] -1'-sul fonam de; 20
4- (3, 4-di chl or ophenoxy)'- N- (4-f | uor obenzoyl )-[ 1, 4' - bi pi peridine]-1'-sul fonam
de 4 (31 d}lchoew[@*-(fbhblnm@)mdmﬁﬁhen@nﬂ[hﬂl-mplﬁendyi])lbgﬂzm’ybr}yll

er| di -1 - suI fonam de; 4-(4-chl oro-2-net hyl phenoxy)-- N-[ 3-
(rret Is f‘%ﬁ’i’?f"ﬂ G81-[ 1,4 -bipiperidine]-l'- -sulfonanide; 25 N-(2-
chl or obeny Dﬁdfcﬁlof@ﬁﬂeﬁbi@ P@hﬁ éi’&mi L. gl]ca.FBdﬁ'y thfétrgﬁ-] 1' - sul f onani de;
N—(4 chl oro enzoyl ) - 4- i ¢hl or phenox bi pi peri di ne] -
' -sul forbammsulfdﬂa(mdﬁzhl or obenzoyl ) - 4- (4 chl or 0- 2- net hyl phenoxy) - [
1, 4" -bi pi nm de;
di chl or oaﬁ@%’" éy‘j%%@?ée L@@yﬁ Fﬁ 1[ Yﬂ"%bc’fﬁ‘l}a““ﬁ’é‘?tm ]??E]Zerlesmgq.ﬂ%%am de;
4-(3, 4- @-&ﬂbl@ENF{D@(B)?SMbrdtﬁh ﬁ?j?;ﬂlhﬂ%iétg@??dmﬂl-l) yi][carbonyl]-benzcnesulfonanude

1,4 - b| pi peri di nej -sul fonam

4- (3/24-di ofhenBRgReXK{ 4-igineyidisdrlz pllFarbenyl]-benzenesulfonamide;

2 (s, 4 oremiePoER bRt PR g (L - bRipe S SEHBTINY  ) car bony1 1
“11, 4' - biehpeesdionainidd;' - sul f onani de;

N-(cycl oheaﬁlrcar bonyl ) - 4- (3, 4-di chl or ophenoxy) - [ 4' - bi pi peri dine]
-1' - sul f S¥rHA(@eshlerogt-Brerophemmxybl 63!vmmmémlﬁcﬂlggbemdk§ﬂethﬁz
4(34d'b - N-(2- et hyl -1 - oxopr opyl ) -
[1,4 - blplperl I nel - -sulfonamde _
4- (13 28- diZedilood$H e x4 didi dro- Mmtemdnam)t[yﬂ’)bﬂ:q)pﬁdm[jnlpynearbdlym]e] | ' -sul f~nam
| de or benzenesulfonamide;
4-chloro-N-[[4-(2,4-dichloro-3-fluorophenoxy)[1.4"-bipiperidin]- 1‘-yl]carbony1]-
benzenesulfonamide;

N-[[4-(2,4-dichloro-3-fluorophenoxy){1,4'"-bipiperidin]-1'-yl]carbonyl] -2-methy1—

30  benzenesulfonamide; - C
2-chloro-N-{[4-(4-chlorophenoxy)[1,4-bipiperidin]-1'-ylJcarbonyl]-benzenesulfonamide;
4-chloro—N-[[4—(4—chlorophenoxy)[1,4‘-bipiperidin]—1'-yl]carbonyl}-benzenesulfonamide;
N-[[4~(4-chlorophenoxy)[1,4'-bipiperidin]-1'-yl]carbonyl]-2-methyl-benzenesulfonamide;



N-[f4-(3, 4-di chl orophenoxy)[1, 4" - bi pi peridin]-1"-yl]carboriyll-2-propanesul f
onan~de. 5 A conpound of formula (lc) is, for exanple: Trans 28 DEC 7008
Ng(4-[4-(3, 4-Di chl orophenoxy) -1 -pipf, -ri di nyl | cycl ohexyl | car bonyl | - 4- net hyl -

benzenesu g-de; Trans
N-[[4-]4- E‘Iép@%lg chI or ophenoxy) - | - pi peri di nyl | cycl ohexyl | carplggfns 0 j(-nlel,nél-d'r met h
yl - benzenesul fonan-jide; 10 Trans

4-chloro-N-[[4--[4-(3, 4-di chl orophenoxy) - | - pi peri di nyl ] cycl ohexyl ] carbonyl | -
benzenesul2ddenoANd ft- ~(2H4-glichlorophenoxy)([1,4"-bipiperidin]-1'-yljcarbonyl]-

N-[[4-]4- (t% 4- dluggmoro henoxy) - | - pi peri di nyl ] cycl ohexyl ] carbonyl ] - 4- met hyl -
benzenesul B

N-[[4-]4- (13 L ) hi!&e e Gy, carbonyl | - 2- et hyl
- 15 benggé%lgglﬁl I?QL gﬁ’de; r aﬁl?slénolxy m’g' HPHJSFM H]JCI 9]94}88%;11

3- br ono- I\l—hﬁefuébn[eslﬂ(oﬁiamdﬁ chl or ophenoxy) - | - pi peri di nyl ] cycl ohexyl ] car bonyl ] -

benzenesul Tr ans
4- br or }H) g‘ﬁh]@mﬂhéﬂ‘l”iﬁ)[)]p‘f'\et?%mljldlpl'érﬂml?ﬂnﬂﬂri} -Bpdndhexyl ] car bonyl | -

benzenesul (3 Lﬁﬁm JTrans
3, 5-di chl oro- Q% 3, 4-di chl or ophenoxy) - | - pi peri di nyl ] cycl ohexy1 ] car bony
Il - benzmmimmmmmenoxy)[l ,4'-bipiperidin}-1'-yl]carbonyl]-

3-eyano-N-[[ 4 3, 4-di chl or ophenoxy) - | - pi pc, , ri di nyI | cycl ohexyl ] car bonyl | -
benzenesuIbPW}Lﬁ“&% d(zj!fn

N-([4-[4- bonyl ] -2, 5- di megh;
oy 55 ‘iR dchntcaphenald wRipssil P katcheubhgar bonv! 1 -2, o i et
N [[4104- mnmwmhm@henoxw -| pi peri di nyl ] cycl ohexyl I car bonyl ]-3, 4-di net h

oxy- benz u fo. a

N-[ [ 4- [ 4- ?\Qﬁ}f«% %{4{ BipipEidig hylicaspordidsgretyhr bony! 1 - 4- (3, 3-

di met hyl - %e%gesullfonmﬁgcﬁtl di nyl ) - benzenesul - f onan-dde; 30 Trans &5
N-[[ 4-[ 4- (3, 4-di chl or ophenoxy) -1 - pi peri di nyl | cycl ohexyl | r-arbonyl ] - 4- (4, 5- d”
hydro-  3MNrH#HFHchbroRembiylphenaah)i 14 Wipiptridin heddaftongl]rAdethyl-Tr ans

N[ [ 4- [4 3, 4- d'ugthl or c()%ohenoxy) 1- pi peridinyl ] cycl ohexyl |l darbonyl]-3-(4,5-dih
ydr o- - °H4 pyrazol ' -1-yl)-benzenesul fonanlide; Ol 2 8 DEC
2005 w\o 4 L 1,2 - _benzen e

N[ [ 4T 4- ?‘?@Qd.cg‘ﬁ%%?%h@ﬁg’?ﬁ?@%. pgbrl P f%‘gﬁﬁ c %?C%bé’%}]]bfg‘?bgﬁwﬁnﬁ“ B dr oxy-
benzenesuBfaurmiliel4-(Brdadichiorophenoxy){1,4"-bipiperidin]-1'-ylJcarbonyl]-

N-[[4-]4- %’3 4- di {ul or-ophenoxy) - 1- pi peri di nyl ] cycl ohexyl ] car bonyl ] - 3-
(trifluor “f hesul fonam de; 5 Trans

N-[[4-]4- N?»[[4-(9 ucdibmafb@he:myyp1-aﬁ-uppxpaﬁdlﬂ] Myijcasehghexykiheaybonyl | -

benzenesul f onam de; Trans

2-1[[]4- [heﬂzgﬂ@ﬂéfPEWOphenoxy) 1- pi peri di nyl ] cycl ohexyl ] carbonyl] ami no] -

2~ or o NV RE A p BRI Shber AP T emroamal 43R0y | car bonyl 1 -

10 benzenesmﬂehwmmdmdﬂr ans N-[5-[[[[4-[4-(3,4-dichlor ophenoxy) 1
N-[[4-(3,4-dichlorophenoxy)[1,4'-bipiperidin]-1'-yl]carbonyl]-2,5- difluoro-

benzenesulfonamide;

5

Q\
Gy

N-[[4-(3,4-dichlorophenoxy){1,4"-bipiperidin}-1'-yljcarbonyl]-4-(dimethylamino)-

"25  benzenesulfonamide;
N-[[4-(3,4-dichlorophenoxy){1,4"-bipiperidin]-1'-yI]carbonyl]-2-methoxy-
benzenesulfonamide;
4-bromo-N-[[4-(3,4-dichlorophenoxy){1,4"-bipiperidin]-1"-yl]carbonyl]-
benzenesulfonamide; f '

.30 3,5-dichloro-N-[[4-(3,4-dichlorophenoxy)[1,4'-bipiperidin]-1'-ylJcarbonyl}-
benzenesulfonamide;

Methyl 2-{[[[4-(3,4-dichlorophenoxy)[1,4"-bipiperidin] -1 ‘-ylJcarbonyl}amino]sulfonyl]-

benzoate;



T O

<% benzenesu

s ZE) pyr i UFHEENt tr&hgichlorophenoxy)l

i PeridinYi] sYclohexYl] carbonyl] am no] sulfonY1]

-1, 3, 4-thi adi azol -2-Y1] -acetarnide; P Trans ' 28 DEC 2005
N-[[4-[4-(3, 4-di chl orophenoxy) - 1- pi peri di nyl ] cycl ohexyl ] carbonyl ] - 5-
(di met hy 1 \&08094H87 napht hal enesul f onam de; 15 Trans PCT/SE02/01311

N-[[4-[4-(3, 4-di chl orophenoxy) - 1- pi peri di nyl ] cycl ohexyl ] car bonyl ] - 2-
napht hal enesul f onam de; Trans N[ [4 4- (3, 4-di chl or ophenoxy) - 1- pi peri di nyl ]

| oh | 1,-.2..4-di met hyl - 5- thi. .esyl f ide; T
N T4 L4, e S e esep ey et ek a8 Ragphy B bonyt 1 - 2- (1- 20
pi peri di nydnzeresBMbhGhiagsul f onam de; Trans ‘

5-chl oro- N H@4_&éﬁl (3, 4-di chl orophenoxy) - 1- pi peri di nyl ] cycl ohexyl ] car bon)}I ]-2
-t hi ophebreBigrd-dhH#(d4-didhlarphenoxy)[1,4'-bipiperidin]-1-yljcarbonyl]-2-

5-b -N-[[4-]4- 4-di chl h -1-pi i di nyl | ohexyl bonyl ] - 2-
o gggnwséﬁﬁﬁmg%cﬂ g;gp en-oxy)- | pi peri di nyl ] cycl ohexyl ] carbonyl ]
N-[ [ 45 4-4,§¢d4ctﬂelx%trhq1i4ze,tkﬁaf%ﬁ{qm -eﬁbggy_n,gir_%#splgﬁml].qn%yz{rﬂ,&gﬁpg_ny| ] t et rahhydro

-3- thiophenesul fonam de, 1, oxl d€;

4, 5- di chl iheaphbhdsiefiatifs, 4- di chl or ophenoxy) - 1- pi peri di nyl ] cycl ohexyl ] car bony
1]1-2- thi enesul| f .de; Trans e e o

4]- chl or o-%EFlP@-' at[@?@igmﬁ?rpa{mm&{éwlmm%@r1 Hsgbpeyit2endinathdar bonyl ] - 2

, 5- 30 dippLyapsngagssul fonani de; Trans
4-n-butyl -N-[[4-]4- (3, 4-di chl or ophenoxy) - 1- pi peri di nyl ] cycl ohexyl ] car bouyl ] -

“Benzenes u2,5-icoroed-[ [42(3g!-dicEl 26500y 0 BA OfidveddiBET - BROW@FBL1- 24 Trans

rih
et

2, 5-di.chl or o: N- -[ 4-.(3, 4-di chl or ophenoxy) - 1- pi peri di nyl ] cycl ohexyl ] car bony
o ni Gisiarnsshite

| 1-3-""thi 'de; Trans .

4- n- but = . i * . it ¥ 1 b [
ut oxy [F‘%—E%ﬁﬁﬁigﬂcier?pl‘%h%%bgis,@[Iﬁﬁﬁﬁﬂaﬁﬂ)l $eiBsty b idrheyghaherpy! 1 car bonyi ]

& [ [ 4- [ 4-Yedzapedilé¢riapidphenoxy) - 1- pi peri di nyl ] cycl ohexyl ] car bonyi ] - 2-

N[ 40 | 4T O BRSO R Py s B gPYE bony! | - 1- et hy! -

H i m dazg|®hénsulibpand:de; Trans
5-am no-N-[[4-]4- (3, 4-di chl or ophenoxy) - 1- pi peri di nyl ] cycl ohexyl ] carbonyi]-1,

. 3, 4- 150 tNileb{Bd-dickiophshexnBndt chapiperiding-1'-yl]carbonyl]-4-(trifluoromethoxy)-

ffh:oggﬂgnel%é#éng%@ﬁé 3-E '4{-1 Qlir gglsor ophenoxy) - 1- pi peri di nyl ] cycl ohexyl ] car bonyl ] - 2-
N-[[4-] 4-5(-81;116@1\70['13#33 ,%itﬂamwﬂmbx?i[Dﬂf-bi%iﬁbyﬂdhq;&c&gbﬁwﬁgl}:a,mb@ﬂwﬂo-. 2- (4-

mor phol i nyl ) - 3- pyri di nesul fonam de; 15 Trans

- br ono- Npeppepspulfqnamidagi chl or ophenoxy) - 1- pi peri di nyl ] cycl ohexyl ] car bonyl ] - 3-

ridines Qnag de o Tr L a4 .
L1 [ RN SR Blormtenoyilhd binimsyicinds ey Brasbo i 2FsSRo P 4- 1, 1.
i met2by| dichydnestiésmaandsul f onam de; Trans

4-14-(3, 4-dichl orophenoxy) - 1-pi peri di nyl]cycl ohexyl ]carbonyl]-5-nethyl -2
[14-1 ey Benox D b e b 2 hord o mahyE Y

zez

benzenesulfonamide; ‘
. N-[[4-(3,4-dichlorophenoxy)[1,4™-bipiperidin]-1'-yl]carbonyl]-2,6-dimethyl-
beﬁzenesulfonamide; or, ' '

25  N-[[4-(3,4-Dichlorophenoxy){1,4-bipiperidin}-1'-yllcarbonyl]-2-propanesulfonamide.

" A compound of formula (Ib) is, for example:
4-(3,4-Dichlorophenoxy)-N-(4-methylbenzoyl)-[ 1,4'-bipiperidine]-1'-sulfonamide;
4-(3,4-dichlorophenoxy)-N-(4-fluorobenzoyl)-[1,4-bipiperidine]- 1'-sulfonamide;

30  N-{4-chlorobenzoyl)-4-(3,4-dichlorophenoxy)-[1,4'-bipiperidine}-1'-sulfonamide;
4-(3,4-dichlorophenoxy)-N-(4-methylbenzoyl)-{1,4'-bipiperidine]-1"-sulfonamide; '
4-(3 4-dichlorophenoxy)-N-[4-(dimethylamino)benzoy1]-[1,4-bipiperidine]-1-

sulfonamide;



Trans

N-[[ 4-[ 4- (3, 4-di chl or ophenoxy) - 1- pi peri di nyl ] cycl ohexyl ] carbonyl ] -2, 3-810§( 095
ro- benzenesul fonarni de; Trans

N-[[4-]4- Qﬁ) hﬁﬁlorophenoxy) 1- plperldlnyI]cycIohexyl]ca¥EQE%bbeéll
(trifluorone benzenesul fonarni de; 25 Trans :
N-[[4 [4-(3, 4- dlchlorophenoxy) 1 p|pgmldlnyl]cyclohexyl]carbonyl] 2,4,5-trif
| uoro- benzenesul f onam de;

5- chlj o][lo K= Ppad I[Chl%@hﬁlrlfaxsarwrﬁwmy&@wa-il frpeipedfing]- }csylabﬁoaafé;dyt ] carbonyl ] -2
, 4 T
4-ch| IoroEJ r(?[ &‘[r%leo?%l ??na’(‘)@ﬁ@cﬁ %‘%@ Slzofn D%P?IHPWITBQ)}C_F%W?C&F bonyl ] -2

, 5- 30 di 4l@orerch a6t @-Qﬂefﬂl%xy_ﬁé 1)-{1,4'bipi endme] 1'-sulfonamide;
3-chloro-N-[[4-[4-(3, 4-di chI or ophenoxy) - 1-'pi perl | nyl ] cycl ohexyl ] car bonyl ] -5

- f}uor o/ N- @hiytobbeméh’é‘éhﬁfdﬁm%enozy}}[DEEblEIPeBdl - U3htfonarsife;
TCa Lt 5 o R R Y T e bl om gy b4 R RSE BEh 1 - 2- ot hy! -

benzenesukfignamide, Trans
N-[[4-[4-(3, 4-di chl oro henoxy) - 1- pi peri di nyl ] cycl ohexyl ] carbonyl ] - 2- met hoxy-

benzenesulN- Eﬁnqmndbcnzsy téa(Psd-Nichjogophenogy)4l 1t -bigipersiieriosylforiamide;

ngﬁgr :\EI[ gfy(& c orlopJrj éflylp%elqggyr)i% ](4-%1’1101'0%31120}55%1 4 t61p1per1cﬁm=ﬁ i sulfc];‘na(r)nr}df(;j,1 m de;

[4-(3, 4- dn\ptn-@m@meﬂwym t4-eh1aﬁf 2 GhdiNyIbBfx9Nexy Hisipehany) 1'-satfoRirhik; ey
benzenesul f onam de; Trans N-[f R

ﬂ [ 4- (8, 44 ﬁ?(ﬁ@hlq;grﬂomewd@)mxy@%&mtwmwmmhéxbl@]madbl@h«}I—qulfon@rmde
T
N[ 4 | 4 CE e BRI N I e s e Rrar oy ieipeidipey s

(di met hyl gilfdahrde;benzenesul f onam de. A conpound of formula (1d) is, for

exanpl e: 4-( 3, 4- Di chl or ophenoxy) . .
S b o r i as Ae) Bnlipazoylsth idipippitipe]T-sulfonamide;

4 3, 4-Di h idipels ...
(car boxggﬁ:éf)ol%o?nl?lﬁ%z)ﬂpacé%ﬁ aenwgf\ﬁ?&bﬁ% 18@ %‘zjgl% 1 ‘L‘LFl%hamlde

1 4' - Ips pi nE{mcmdirer rbeﬂl?ip%éb@és@«m GBmetbe@Bex&oEﬂ)quObipmﬂﬁ%}’)l L S feamedd; - [

1, 4' - bi pi.peridi ne - car boxam d '

4- (3, 4-Di &Wcﬁfé m@y )-Mﬁmom% matsAehspox gl b 4rijpiperidineg- l'@PE‘i’fﬁéﬁlﬁﬁi nej-1"
| f

2 ( AP R opﬂeﬁ%%WIW??XI)‘&[3 (rgethlplfpaybepsostL-EL4 PRIPFERILT 1,4

- bi pi peri gilf@amide; sul fonam de. A conpound of fornula (le) is, for exanple:
I h henyl sul f bj
el ?oﬁamc@@rgf&%e&ﬁ%é%ﬁwfﬁ%%ﬁe@%% bt sk
N ben%@y' léﬁoﬂq g u?{&gﬁﬁﬂéﬁ%ﬁ@oﬁy(h éuo?iy@é?le?_?lg:[:}’hlblﬁibgh%@]( @rs;%%hm&maam de.

A corrpoun orrru or exa
N-[ [ 4-[ 4- bB(Mclﬂbmbbmwphe(ﬁ)d(—}ﬂ)chlbfpﬁpmenhgﬂphyhdswqIIﬂh@mchdehwlﬂmme de.,

N Lo LA f@fﬂfoéé‘“m%ﬁa%npxi) B c‘é;raa? gl Shempyitincty |- -
benzenesukhahamigle

4-(2, 4-d1ch10r0—3-mcthylphcnoxy)-N [4-(d1methy1ammo)benzoyl] [1,4'-bipiperidine}-1'-

25  sulfonamide; |
4-(2,4-dichloro-3-methylphenoxy)-N-(4-ethylbenzoyl)-[1,4"-bipiperidine]-1'-sulfonarnide;
4-(2,4-dichloro-3-methylphenoxy)-N-(2-methoxybenzoyl)-{1 4—b1p1per1d1ne] 1'-
sulfonamide; .
4-(2,4-dichloro-3-methylphenoxy)-N-(4-methoxybenzoyl)-{1,4-bipiperidine]-1'-

30 sulfonamide;

N-(2-chlorobenzoyl)-4-(2,4-dichloro-3-methylphenoxy)-[ 1,4'-bipiperidine]-1'-sulfonamide;
4-(2,4-dichloro- 3-methylphenoxy) -N-[3- (mcthylsulfonyl)benzoyl] -[1,4"-bipiperidine]-1'-

sulfonamide;



2 8 DEC 2005 WO 03/004487 PCT/ SE02/ 01311 26 Conmpounds of formula (I) (for
exanpl e conpounds of forrmula (la), (lb), (lc), (1d), (le), (If), (IEq%) or
(I'h)) can be prepared by the nethods described bel ow. A conpound of Dik L&
(le), (:TB%) I%I{g) or (I1h) where R3 and R5 are both hydrogen may be converted
to a comp®AMOBF % ormula (1¢c), (I1f), (1g) or (1h) where REGESEREIanG R3
5 is hydrogen by deprotonation to a,,dianion, for exanple with 2 equival ents
of LDA, followed by reaction with an al kyl ati ng agent, R5Hal (wherein Hal

is, for exdpymmobehisi)-neg3 -dcitiorpaestypl 4 vippeadinbT) -sulfohdmidel 9) or (1h)
where R5 | drogen and R3 is not hydrogen may be converted to a conmpound

hy( i
of f o mulCd tihiqtp Ry methyiphespxy - ieiaB e R ol L 4 Giiprydinieintt seonzeide

hyd i f i jval.ent ..of. LDA. fall owed
by oot e SRESURRG AN 4 ALnRIE I Subidholy P IRA R EE g Rer L ondrias O
wher ei n B3(3i4 dithlorbPdine@§Tphefidky) D¢ (LoRBRIRGZBY)-[ BUkyibaletiRfhep 1CONPOUNd  Of

formula (1), wherein R3 is hydrogen, wth a suitable al kylating agent (for
exanpPe pranerein L is a | eaving group such as triflate, a halide or a

in s su tanresepl e B R RGN o F Rl SRR T FaB R Y e T

is (O andonémhieN, can be prepared by reacting a conpound of formula (I1):
RO XR""'~JNNH (11) with an isocyanate of formula RAWN =C=O in the
pr esence 408 .4adishioregtachylphenexyatN-it-othybenzabl-bl 4 digipedioelel (sulferanside;r oom
~ienmperatyrg), .l 3N f nla R =0 ar.e, ,comrerci al Ly avail able or
ligan be plrﬁe 5 ggﬁg’?/ggplﬁ%%%%%c%‘%éégk?%t %ﬂ%’é?lﬁe@me& eil‘ﬂ" t he
| i t enat uselforAngiaepound of fornula (1), wherein Tis C(O, Wis §0)2 and Y
is N, can be prepared by reacting a conmpound of forrr_ul.a_(!l} with a
conpound 4084 &ichigrer2 (rathyiphepoxy)N-(omsthenubenzoylor had|-bipipridingl-16 ~0 O R4NO
t““‘@?’ ( XX11)uido 2005 WO 03/004487 PCT/ SE02/ 01311 27 nmay be prepared from
%8 sul f onam de 2NHR3 and p-nitrophenyl chloroformate in the presence

of a bas&N-(F-citlossbenpiyd)-44(B dtdiyhiarot-nrttamshedoL At [l 4-bipipdrivdine] xia-glleh abVi,
typically _at _roomtenperature. A conmpound of formula él I')b' can, be prepared
by depr o dighiere-dripetinphenoxys-N-Gi-wethylsylfonyhbepgoybisid sibipipasiding]-1'-

trif Ilgorg{ﬂ@&}ﬂhgd?ci d in a suitable solvent (such as dichloronethane) or

usi ng”a source of hydrogen chloride in a suitable solvent (such as dioxane).

A conpoudN(3etyadnobentogl)(4-(3,3-dickivenei-metRY phendwyh{ dgebipipezidined- 1 psudfoanmitiehy
react| ng_ N-benzoyl-4-(3,4-dichloro-2-methylphenoxy)-{1,4"-bipiperidine}-1'-sulfonamide;
N -benzoy1-4~(2,4-dichlprophen0xy)-{ 1,4'-bipiperidine]-1'-sulfonamide;
N-(3-cyanobenzoyl)-4-(3,4-dichlorophenoxy)-[1,4'-bipiperidine]-1'-sulfonamide;

20 4-(3,4-dichlorophenoxy)-N- (4—ﬂuor0benzoy1)-[1 4'-bipiperidine]-1'-sulfonamide;
4-(3,4-dichlorophenoxy)-N-{3-(methylsulfonyl)benzoyl]-[1,4-bipiperidine]-1'-
sulfonamide; ' '
4-(4-chloro-2-methylphenoxy)-N-[3-(methylsuifonyl)benzoyli-[ 1,4 -bipiperidine]-1'-
sulfonamide; ‘ ‘

25  N-(2-chlorobenzoyl)-4-(3,4-dichlorophenoxy)-[1 ,4’-bipiperidine] -1'-sulfonamide;

- N-(4-chlorobenzoyl)-4-(3,4-dichlorophenoxy)-[1,4"-bipiperidine]-1 '-sulfoné.mide;
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—methoxybenzc;y1)—[ 1,4'-bipiperidine]-1'-sulfonamide;

30 4—(3,4—dich1c_>rophenoxy)—N—(4-methylbenzoyl)—[1,4'—bipiperidinc]-l'-sulfonamide;
4-(3,4-dichlorophenoxy)-N-[(1 ,2fdihydro—1-oxo—4—isoquinoliny1)carbonyl]- [1,4-
bipiperidine}-1'-sulfonamide;

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



he presence of NaBH(QAc)3 and acetic acid. 15 A conpound of forMIﬁC 2005
), wherein R2 is Cl.5 alkyl, can be prepared by reacting a conmpound of
rmul a (WelobposRL- X, "~ NC N N Boc (XVf 1) with a Gignar dcrsggent: of
formul a R2MgHal (wherein Hal is chlorine, bromne or iodine) in a suitable
sol vent, such as tetrahydrofuran. 232A conpound of fornul a (XVH) can be

d d of ,f wi.th a f. f |
O P s he RS RA et Rl B s BibdgRa BRI S bnhiae” ™! &
di chl or O%—@Mcm&b?mypw-ﬁﬁ&ﬁ@ﬁcéﬂyﬂqlQlf b1;ﬂ1?ﬁidiﬂé]aﬂ'idﬁlf@ﬂdﬁﬁﬁﬁéfy@m de to a

solution, for exa I n toluene. A conpound formula (1), wherein R3 is
hydr ogen,Nﬂ‘*‘@a“S@&EﬂONhﬁiﬂgxmbﬂ —hmpemduﬂa “iy§catborgir2kpro paresalfemntie. r eact i ng
a conpound of formula (1X): 2 8 DEC 2005 WO 03/ 004487 PCT/ SE02/ 01311 28 0 /
"O Hwith a conmpound of fornmula (I1) in the presence of a suitable base

(suchsas tri et)qy:bﬁfggbmﬁ@bffdrﬁuﬁaa@ug%}@x went (such as tetrahydrofuran) at
a suitable teg?) rature (such as below 60C). A conpound of. . fornmula (1X) can

be pr epar"ﬁl@nb i &3, A iahlonenhen@aQa2 pipedidinylleycBiei gl leatb syl -4fmethgxanpl e
bel ow 80 Alter?a Y Iy, a conpound of formula (1), wherein R3 is hydrogen,
Tis S(O) %l r@(@ﬁ and.Y is N, can be prepared by reacting a conpound of
formul a (74hd M[4-24-B LDichidrdptenoy2 -biMidinyTicyHobbkyl1darsd lW@Hmﬁ(ﬂ')]/?Jl hal i de
RACOHal in the %r gs?nce of ad\ﬂ{oase foé%alrr%l]ce%trl eMy ar#yn}e_ In a

sui t abl e brorsnealforfapridesxanpl e di chl oronet hane, for exanple at room

fofopmi a (XVi] 1) b )
of 5 Borpbi - sEOR B G o T itoferretvmal BBy Mo et Ban o
refl ux. Agefngéﬁebﬂforﬁﬁ{l@@d of preparing a conpound of formula (1), wherein R3

I's hydro Tis O)2| Wis C(O% and Y is N, .is to react a conpound of T
formul a ?’Map@ N-[{444¢(3,4-dighlorophenoxy)-1-piperidinylJcyclohexyl]carbonyl}-4-methyl- . B

benzenesulfonamide;

a conpound of formula (1V): R1 with a compound of formula (V): iNBoc (V)
t
I

Trans N-[[4-[4-(3,4-dichlorophenoxy)-1-piperidinyl}cyclohexyljcarbonyl]-2-methyl-

15  benzenesulfonamide; |
Trans 3-bromo-N-[[4-[4~(3,4-dichlorophenoxy)-1-piperidinylJcyclohexylicarbonyl]-
benzenesulfonamide;

Trans 4-bromo—N—[[4-[4-(3,4—dichlorophenoxy)-1-piperidinyl]cyclohexyl]_carbmyl}—
benzenesulfonamide; ‘ .

20 Trans 3,5-dich10ro-N—[[4—[4;(3,4—dichlorophenoxy)-1—pipcridinyl]cyclohexyl]carbonyl}-
benzenesulfonamide; o _ | ' -
Trans 3-cyano-N-[{4-[4-(3,4-dichlorophenoxy)- 1-piperidinyl]cyclohexyl]carbonyi}- , o
benzenesulfonamide; '
Trans N-[[4-[4-(3,4-dichlorophenoxy)-1-piperidinyl]cyclohexyl]carbonyl]-2,5-dimethoxy-

25  benzenesulfonamide;

Trans N-[[4-[4-(3,4-dichlorophenoxy)-1-piperidinyl Jcyclohexyllcarbonyl]-3,4-dimethoxy-
benzenesulfonamide;

Trans N-{[4-[4-(3,4- dlchlorophenoxy) 1—plpendmyl]cyclohexyl]carbonyl]—4—(3 3-
dimethyl-2-o0x0-1-azetidinyl)-benzenesulfonamide; _

30  Trans N-[[4-[4-(3,4-dichlorophenoxy)-1-piperidinyllcyclohexyl]jcarbonyl]-4-(4,5-dihydro-
3-methyl-5-0x0-1H-pyrazol-1-yl)-benzenesulfonamide;

Trans N-[[4-[4-(3,4-dichlorophenoxy)-1-piperidinyljcyclohexyl]carbonyl]}-3-(4,5-dihydro-

3-methyl-5-0xo0-1H-pyrazol-1-yl)-benzenesulfonamide;



with an acyl halide RACOHal in the presence of a base, for exanple
triethylamine in a suitable solvent, for exanple dichioronethane, fdDEC 2005
exanple at roomtenperature, followed by deprotection of the carbamate so
formed, feoO @®wamslie with trifluoroacetic acid in dichlor oreTSEN01320 A
conpound of formula (Xl X) can be preggred froma conpound of forrmula (I1)
and a conpound of fornmula (XX): C,«/S1 (XX) OHin a suitable sol vent

031004457 LR GBS e HRREab kR E R e ek P DBy s MR B R W ar o
bot h S(0) PemredtedtifcnalNidecan be prepared by reacting a conpound of fornula

(X): R X /--, R~-~ 0 NS01 (X)) Owith a sulfonamde RAS(O 2NHR3 in the
presence drang NAKe4Sut-Aichloreniienpxinr bripgadiny)laydohesyHearbemilk3sol vent (such

as DVBO) : 1 y in the range 50-110C. (For exanple see
o6 16164300 BetEBREYEHAn RS Sstracts 1967, 67, 116716a). A compound
of forsmul a"rﬁx?é)qu:n[zib@,@ﬂiemrqmeﬂw)eppipeﬂainm(]@fvmuy}jca@fmﬂm-mJI a (Il') with

S(0)2C12 in the presence of a suitable base (such as triethylamne).
Al t er nat i Penaenesiliopamisishd of fornula (1) wherein T and Ware both S(02 and

ul fony! ARG RARA e bR el P IA bnE Re P laiel! 1"

tri et hyl agiifehyl Pbéaiz6icalldy matiyh estelt; met hyl ami nopyri dine as catalyst in a
suitable solvent, for exanPI e di chl oronmet hane, for exanple at room

“tenper at ufEansA-emsolritt-bH G beisliarophenospe t-eiperitinyHcrylojexyilcpdog(l) 2 and Y
is CR Cﬁ%ﬁ%ﬁ“ ared by firstly hydrolysing a conpound of formula
(X1): ---V R6 N---\\__ j)'-C02 ester (Xi) wherein the ester is
pr ef er abl Trans®1-[S§[[pil-fey(3,49diohlprophedoxgact i ng the product so fornmed with R4S
(O 2NHR3 in the presence of an_appropriate coupling ag{ent (such as et hyl

s YIYARGEEMIASdi ne ( DVAP)

Wi et hyl ﬁmmésm gycleheplenpermdiemrpiepifonyl-1 4 4athiadinze |
A corpount 81 TR (e ey e e AR AR e by

reduct i vel(dingthytaninogl amaplohyenssdifodarhidenul a (XI1): CO2ester (XI1) wth a

compoyund of fqrnmul [11): RL X 25 H (X111
P i? £1)“1'21115 N-r[?i-[%-((.’a?é—dick%lorophenoxyg—l-;[)\xlperi i yl]cy)clohexyl}carbonyl]-Z-
naphthalenesulfonamide; ’

Trans N-[[4-[4—(3,4-dichlorophenoxy)~1—piperidinyl]byciohexyl] carbonyl]-2,4-dimethyl-5-
thiazolesulfonamide; _
Trans N-{[4-[4~(3,4-dichlorophenoxy)-1-piperidinyl]cyclohexy!]carbonyl]-2~(1-
20  piperidinyl)-3-pyridinesulfonamide; | : '
Trans 5-chloro-N-[{4-[4-(3,4-dichlorophenoxy)-1-piperidinyljcyclohexyl]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-pipcridinyl]cyclohexyl]carbonyl]tétrahydro—3—
thiophenesulfonamide, 1,1-dioxide;
Trans 4,5-dich10ro-N—[[4—[4-(3,4—dich10rophcnoxy)—1-piperidinyl]cyclohexyl]carbonyl]-2~
thiophenesulfonamide; | '
Trans 4—chloro-N-[{4—[4—(3,4Qdichlor0phenoxy)-1-piperidinyl]cyclohexyl]carbonyl]—2,5~
30  dimethyl-benzenesulfonamide; - |
Trans 4-p-butyl-N-[[4-[4-(3,4-dichlorophenoxy)- 1-piperidinylJcyclohexyllcarbonyl]-

benzenesulfonamide;



2 8 DEC 2005 WD 03/004487 PCT/ SE02/ 01311 30 A conpound of fornula (Xl)
where R2 is alkyl can be prepared by amino nitrile formation betweed BEC 2005
conmpounds of formula (XIl1) and (X171) followed by displacenent of the

nitrite wiwh ogo@iuggnard reagent. A conpound of fornula (1),.p&RlP51] and W
are both C(O and Yis CHor N, can. 5 be prepared by heating a conpound of

formula (XIV): RL R3 1 NH Y- (X1 in the presence of RAC(OR )2N(CH3) 2

compound of Wbl Brs oy laE e s oeBbony Lo Bar Sy e rbpryt -

hydr ol ysi ngicbhemsatensmRe; fornula (X) and then coupling the product so 10
formed with an amne R3NH2 in the presence of an appropriate coupling agent

(such as Erany#-mbwtexmN-ErtHdphebshlompherndiy)ti-plperidinyeyclohex yljcarbonyl]-

4-di met hyl.am nopyy.i dine or |--' hydroxybenzotriazole) in a suitable

sol vent , f%ﬂz ‘}?gﬁ]ﬁ?%a%ﬁﬁ’ A conpound of fornmula (XIV) where Yis N and R3

is Hnmgy beraps _(OV-&; } A vifll) wth sodium
_ bPrafs RpgA-94-(9)-diSRA6LdpRshoRY) 2 (ﬁ%ﬁg&%b@ﬂ[]ﬂb@n}gﬁ 7

cyanate in the presence of an acid;] acet’ic acl A conmpound 15
of f or mul tfifkporpmathens)-Yenzenddufomhnidei s al kyl may be prepared by reaction of

a conpound,,_of.fornula (l.1), with a ¢ oungd formula (XXl ): R3-N=C=0O, in
an inert soirDeNE [?4‘;{%%?’4(94&%@8%%0&)'g'g})&f‘éﬁlﬂ‘&ﬂ?}’c@é?wi&%{r Pﬁéﬂ'alt‘m?%mﬂ" '
t enper at urighidfcfRIRABa RS ormul a (1), wherein T is S(O2, Wis C(O and Y
is CR5, can be prepared by coupling a conpound of fornula (XV): R3 | O5' NH

(xv)I ' 5 Oram S(amimcr)]-&*h[[&e[ﬂﬁ{31|44dh(ijmefopﬁelltdxg}-pFﬁgﬁiﬁ?ilwyc}ghzgp}ap?nylaﬂes 4-
coupl ing agent s et.hy i met hyl ami nopropy! carbodi i m de,

4- di nét%hyﬁg}ﬂﬂﬁﬁééﬁ'ﬁ‘iﬂ%@am‘d T) in a suitable solvent. A conpound of
formul a ( Hranyvne¢sths-N-[@Od-(Waadien] &(x?)ll-ﬁp&ici{nﬁ?cy@idheﬁﬁﬁa%n 5.prepared

[+
by coupli ng@g compound of formula ( to a sulfonyl "chloride R4S(O 2C in
the presdhpherfesalforameideind a ‘sol vent (such as di chl or onet hane, &

QC_II\_I; glEgg; 8%%31 i—(ftﬁrpt—(e?,ttp(fichlct)r%%ﬁc%m%r-Pjpﬁjﬂe%.mﬁyl]%ygo%%]ggr g’ny -29(2?Z 004487

morpholinyl)-3-pyridinesulfonamide;

15 Trans 6-bromo-N-[[4-[4-(3,4-dichlorophenoxy)-1-piperidinyl]cyclohexyl]carbonyl]-3-
pyridinesulfonamide; | ' | _
Trans N-[{4-[4-(3,4-dichlorophenoxy)-1-piperidinyl]cyclohexyl]carbonylj-4-(1,1-
dimethylethyl)-benzenesulfonamide; .
Trans N-[[4-[4-(3,4-dichlorophenoxy)-1-piperidinyl]cyclohexyljcarbonyl]}-5-methyl-2-

20 pyridincsuifoﬁamide; | _ |
Trans N-[{4-[4-(3,4-dichlorophenoxy)-1-piperidinyl]cyclohexyl]carbonyl]-2,5-difluoro-
benzenesulfonamide; ' ‘ L
Trans N-[[4-[4-(3,4-dichlorophenoxy)-1 -pipcridinyl]cyclohexyl]carbonyl] -4
(trifluoromethoxy)-benzenesulfonamide; . ' '

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-piperidinyllcyclohexyl]carbonyl]-2,4-
difluoro-benzenesuifonamide; _ ' '
Trans 4-chloro-N-[[4-[4-(3,4-dichiorophenoxy)-1-piperidinyljcyclohexyljcarbonyl}-2,5-

30  difluoro-benzenesulfonamide; :

Trans 3-chloro-N-[[4-[4-(3,4-dichlorophenoxy)-1-piperidinyl]cyclohexyl]carbonyl]-3-

fluoro-2-methyl-benzenesulfonamide;



31 A compound of formula (XV) can be prepared by reductively am nati ng a
compound of formula (XV1): R3 \ i \ -NH4 X\ (XVI) ROwth a conpbBifdl a8l
formula (1V) to obtain a conmpound wherein R2 is hydrogen, or 5 aminonitrile
formati orwOobhomed by a Gignard reaction to obtain a conprumsEozhesiei n R2
is alkyl. A conpound of fornula (XVI) can be prepared by reacting OTMs
wth CH2=CR5- S(O) 2NHR3 at an el evat tenperature (such as in refluxing

t ol uene) o M0 then b ' he..sj r.(sugh, as. wth acetic
acid). A %ﬁ%]gﬁ%t{%?ﬂﬁ lo%{ %ﬁg%fl%%]&&grpﬁ @%@1@?0&%@'1%' Syﬁ?tmﬁ%f ‘ogen may
be prepasadefesoiv@ngigapound of formula (1) where Y i sCH by reaction of the
dianion (R3 is nonoanion (R3 is alkyl) (formed with a suitabl e base,

or
for exain@ntﬁp[)[pxﬂHMeﬂicldﬁwhmw@;lag@qﬁdimfl clehexiplcertpyll-2-mpideeyn L is a
| eavi ng %9&c§&g%ﬁ%gyi flate or., a 15 halide) in a suitable solvent for

exanpl e or ex € at 0 or below. Further conpounds of fornmula (1) can

be pr eparpendN-[faupL Ak idchlOfophédisyl-OL4H 'di]%& tElobesl 1Ramoay]]Td-Biekkihgescr i bed
inthe art or the Exanples rgcitegybleplﬁﬁl. h%g inf@gr%el?di aggs identi)gfii ed
above ar ebepgenespléongmige:avai | abl e or can be prepared by using or adapting

met hods SCI '} ' : t., 20 | n.,another e.pr nt i nvention
provi des d%%@é’?i%ﬁ’?}dybﬁ%@&ﬁ%%{%?ﬁ? F’é’ﬁp % nyé%ﬁ%%ﬁ%ﬁiﬂﬁb%f]ﬁ'%f]gh?h (for
exanpl e apenosmRouifshagdiaéor mula (1a), (Ib), (lc), (1d), (le), (If), (lg) or
{1h)). The internedi ates of forrrula()_(),_();lié, (XIV), %\/) (XVM and (Xl X)
iigef i ned henedVr[4l4(hévichlempheneay] -pinsdidpndleselobexyllserbondi+ preparati on,

are qtr vibe en%§uﬂ°ur{a§£§ -or25 features of the invention. The conpounds of the
i nventl on have actl Yy as pharmaceuticals,.in particular as nodul ators of

chenoki neTHACHA{94-( B3 el elobleroRRB ] -pasetiditiyi )¢y clonek yiryrboayljged in the
«Lreatment of autoimmne, inflammtory, proliferative or hyperproliferative

0

Wi seases, (dipethylgropp)- bergsnesffonamge4487 PCT/ SE02/ 01311 32

i mrunol ogi cal | y- nedi at ed di seases (including rejection of transplanted

organs or tissues and Acquired | nmunodeficiency Syndrome (AIDS)). In one-

aspect exanpl es cofnpbtnssef foomdiat(Idnis farexan(pld: (the respiratory tract)

obstructive diseases of airways inc¢cluding;. chraoni ¢ obstructive, 5 pul nonary
Qemsitpftenzespl,

- di sed9e ( Piehdarophenoxyi\s 4-bipipprding s {ieRb9LeWidshc hi al |
al | ergi ¢, 4 ik AS) Ih RS} 3 F By i RAE b: b O 1 Qnic or
vt or at s CasLEARbfoph i) NPl iy MRl RE o B LhON! RaltbxGRIAN! © ©
hyper-r e%W@dmheiqubﬂ\b@e@ﬁlpio@a(mﬁ#ﬂd&bipﬁn?idﬁlnrpm’—pm?ngpidqhi t ih_s) ;o
acute, al: c, .atr ic.rhinitis o .chronjc.rhinitis including rhinitis
caseosa, %%%br‘?}%wg&f%y?ﬁ[‘? %@Zoyﬁﬁln‘{Pfﬁpﬁlﬁ‘%q}é]nlcﬁfbo?‘?ff]’rdgti s sicca or .
rhinitis 4-(3,4-Dichlorophenoxy)-N-[(4-methylphenyl)sulfonyl]-[1,4'-bipiperidine]-1'-sulfonamide;

20 or,
4-(3,4-dichlorophenoxy)-N-[[4-(1,1-dimethylethyl)phenyllsulfonyl]-[1,4'-bipiperidine]-1'-

sulfonamide.

A compound of formula (Ie) is, for example:
25 [4-(3,4-dichlorophenoxy)-N—(phcnylsulfonyl)—1,4'—bipiperidine]-1';sulfonarrlidc.
' A compound of formula (If) is, for example: _
Trans N—benzoyl-4-[4—(3,4—dich10rophen05cy)-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—Dichlorophcnoxy)-%-piperidinyl]cyclohexyl]sulfonyl]-

benzenesulfonamide.



10 nedi canent osa; nenbranous rhinitis including croupous, fibrinous or
pseudonenbranous rhinitis or scrofoulous rhinitis; seasonal rhinitis
including rhinitis nervosa (hay fever) or vasonotor rhinitis; sar col 8dEL 905
farmer's lung and related. diseases; nasal polyposis; fibroid |ung,

i di opat hiwoigm3fesr@titi al pneunonia, antitussive activity, peeREiRitG:Of
chroni c cough associated with inflammtory conditions of the 15 airways or

i at rogeni ¢ i nduced cough; (2) (bone 2hd joints) arthrides including

rheumatic, infectious t oi n ser ativ on a r i es
(such as ankyl GEPRGY %so‘?%fffnlﬂraggu (E‘%‘Jo %?HOHP&E P%PO%P g&@em’g (ﬂgia(icgase),
Behcet' s %?QB?G{IU)%@MO%S%SMB?&@M}!@& 1§¥t§b@§ﬂé§c§§écﬁ'5c@§ws (3) "(skin and
eyes) psoriasis atopi ¢ der nat | contact dermatitis or other eczmatous 20

dermiti des, selﬁormmnd@fé@mm (), <16). (1 loe Gp Wk, R%mﬂaﬂa@mh hydrogens
Phenphrgus Epi der si s bull os urticari.a, i gder S it

cr'y1 hens T4y SERREBHED 4 BSPMOPHRY LDy 00 REDHednEm R e s andill

conj ungt i W tydsoechby deﬁl%%&ﬂa%ﬁtt@mdrﬂén 5 anpfO@lih 3G qdivBasEor HRCL i ti S,

eosi nophi lic gastro-enteritis, mastocytosjs, Crohn's di sease, ulcerative
colitis, fallowedbyaeimoine|witi aedkglannafagmu RHal (\Ehmnd{allilsdogcmpibr ch have
effects reﬁote fromthe gut (for exanple mgraine, rhinitis or eczema); (5)
(Al | ograf £ P’é}‘@ctr on) acute and chronic follow ng, for exarrpl e, '
transpl antati on Qfmposh@BeYorntd®ANE), (16}, \BY or mrr%eﬁq@%ls P 28K RP Ko COT NEA;
or chronic graft versus host di sease; ‘and/ or” 30 (o her ti ssues_or

di seases) hydepai mey bscolivedad & anuulnpﬂtpncbofsforralulasﬂcé (Iﬁt @er os@hevist 8 isAcqui r 65°

| nmunggdef i ncy.yndr o Al.DS u order h as

er vt hiirat BEHE Rg%&%‘rﬁ ofiseero iRy ione ficoanate L K FabralEttRP S i ti s,

]rryast heni glowdd@Yiractiby REH andélﬁﬁﬁhﬁD%Cgen@Q@HaPtl ¢ syndrone, eosinophilia
ascitis, hyper IgE syndrone, 2 2005 WO 03/004487 PCT/ SE02/01311 33,

| eprosy (such é&scomr@pndmﬁfmsﬂa @brvd@qu éF pefdyydedgen @@d@re&f@bw syndr ok

i di opat hi r 5 of t

The corrpo%lmﬂf;a 8% 4 1 M‘?ﬁf %ﬂgﬂﬁr h mq-ﬁ %ﬁ?éﬁ {‘]gh ?m%gh%’ﬁ‘ﬁ@%d in
the treat agmt (fof e)aa!rﬂ;ﬂé 8iq, Wh&fﬁiﬁlﬂﬁal&vﬂgegrﬁ@ﬁrmmi&nﬂﬁtet b]ﬁalhdbvrﬁmtdlm may
al so be used to control a sign and/or symptom of what is corrm)nly referred

to asld catoyp) inghe pseasaseof & sgrt@-ﬂe bt/ (Srchatj Fpdism lardride) soamwitrblcoiolvest:

i nfluenza or o ¥ N to a
further featur%‘%;%%np%ﬁg&):s%gog&[ﬁ %}He elR:Rs pr%#?%éed&ngé%éﬁ%gqgg g#r[(;Ergerrul a
(1) (for pixpafedyacaanpe¢ompotnd of foshala (Ma), (I1b)," (lc), (1d), (le), (If),
(1g) or (1h)), 10 or a pharnmaceuti cally2 acceptable salt thereof or a

sol vate thereof, for usenh—axnet ot 0fRY r gatnent of a war m bl ooded ani nal
(such as man) by therapy (includyng piRph 8
feature of the present invention ded a nethod for nodul ating
chenoki ne receptor activity (especrally receptor activity), or

ant agoni 54,06 ahilsock hafts YRRt Wﬂ—@%'m BldsdhoB B HBGuabID 98 ph such

tr eat nent, 5 conprises admnistering to said ani nal an effective
anouri0 of sr.atabh:rtpmpmdnmé (shhie a mromuteanpefdtirey. fbocmaimrp béff&'ﬂﬂlbﬂﬁo%@@o ror nul ‘"aﬂ

hccept abl ragpEligralibtG pFbinds rapwts Rpdtiot MR €8T ot o
compound gf iiilisnformula (1) (for exanple a
A compound of formula (I), wherein T is C(0), W is S(0)z and Y is N, can be
prepared by reacting a compound of formula (If) with a compound of formula (XXTI). A
25  compound of formula (XXII):

q))rdr ng to a further

O
!
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g OXOKHY
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conmpound of formula (la), (Ib), (lc), (1d), (le), (If), (lg). or (Ih)), or a
pharmaceutically 20 acceptable salt thereof or a solvate thereof, D8 DE§&0l;
as a nedi cament. I n another aspect the invention provides the use of a
conpound wh @3@nmgta (1) (for exanple a conpound of formul BCT/EBR)2/01611D) ,
(lec), (1d), (le), (If), (lg) or (Ih)), or a pharmaceutically acceptable
salt thereof or a solvate thereof, i2Vthe manufacture of a nedicanent for

use in thera for anpl e. nodul at | ki,ne .recept or, act.ivity. 2
(especi al 1% 6%@%?18@ S&ﬁ%@ﬁ@@%mﬁg HF@FH@’E%VmeWOEOW%ﬂHHE%Oded
ani mal , spelencd®f ABAe, (IR ai Hgarhine ' LRBIUBRIRD, gpieanpound
of fornulg@(l) (for exaﬁg?gmgﬁﬁg%npoung ggyéggﬁﬁFgg?ﬁ%%gﬁ%%%), (fg??Q?Pd),
(le), (If3ropingpmperafirh)), or a pharnaceutically acceptable salt thereof,
in the manufacture of dic t for use in the treatnment of: 3Q (1) (the
respiratory tr &QWDM?PMN@SCQngng%% O AT IR OEA i ¢
obstrqptiﬁﬁnmggknﬁnary di sease (COPD) (such as irreversible COPD); asthna
{such as bronchial, allergic, intrinsic, extrinsic or dust asthna,
particularly chronic or pmveterat or exanple late asthma or

ai rways hyper-responsi vehess)’)s uch as él? DEC 2005 WO
03/004487 PCT/5E02/ 01311 34 NBedi t i J, acute, allergic,
atrophic rhinitis or chronic rhi ¥ng rhinitis caseosa,
hypertrophic rhinitis, rhinitis purulenta, rhinitis sicca or rhinitis

iiedi camentob §5IMpEAsIgBHRcToRFeticac iprcuiabla golveRhpinlists dighipromsinang) or
‘pseudonenthy W r f-oul 0L LS rhinitis
includingﬂéﬁ?%g??éggpﬁé$®§§§h?ﬁg%lgg€gg?ﬂ%ghsg%éﬁgp§§%§ﬁgﬂ%%is; sar coi dosi s;
farmer's | ung Andmpeuad efiforniuke@EEsvhensia & ipbydrpgsi san be prepied byneacting
Jdiopathic interstitjal nonia, antitussive  activity, treatnent of

&hr o %k dbﬂﬂﬁpggédgﬁjF@&Eaﬁﬁh inflammatory conditions of the- airways or

i atrogeni ¢ i nduced cough; (2) 1bon§ and joints) arthrides including
rheumatic, infectious, autoi ne, gative 10 spondyl oart hropat hi es
(such as ankyl osi ng spondylitis, psor Brinh¥is or Reiter's di sease),
Behcet's di sease, Sjogren's syndrone O stem c sclerosis; (3) (skin and
eyes) psoriasis, atopic dermatitis, contact derrmatitis or other eczmatous
dermti de‘gl,thééemppﬁ%lgtﬁf@ﬂaé}ar{é&)i tis, Lichen planus, Phenphigus, bullous
Phemphi gus, Epi dernol ysis bull osa icaria, angiodenmmas, vasculitides
eryt hemas, cutaneous 15 eosi nophil| eitis,yAlopecia areata or verna
conjunctivitis; (4) (gastrointestt cd¥i ac di sease, proctitis,
eosi nophilic gastro-enteritis, masteeytosis, Crohn's disease,- ulcerative
colitis, .iryitable bay l.sease or food- related allergies which have
effects r'@ ?B“*?Eﬁfﬁﬁghéﬁbif$6W“¥¥5WbF@dﬂigraine, rhinitis or eczemn); 20
(5) (4! 1 ogr af t ATRffRLh®B) foRnllq AN WHRGRRE ¢ €0l AIRYY 8 bd Srep@¥@ 8P réicting
transplantation of © kidney, heart, liver, lung, bone marrow, skin or cornea;
_or chronizcygnpdundvd feuuln G§VIDdi sease; and/or (6) (other tissues or

.gi seases) Al zheiner's di sease, nultiﬁﬁ scl erosis, atherosclerosis,

Acqui red | mmunodefi ci endy—Sydyonme\( , hupus disorders (such as |upus 25
eryt hemat osus or system c |uptts), eM mat odlBec HadkVidt o' s thyroiditis,
nyasthenia gravis, type | dia , he i ¢ syndrone, eosinophilia

.fascitis, hyper |1gE syndrone, Iep;osy (such as | epromatous | eprosy),
Per i dont avitdlp$eramerd segent pf fyrmudaReyigHdl (yhwrdin Hal is chlorine, bromine or iodine)

in a suitable solvent, such as tetrahydrofuran.

p

| 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)z, Wis C(0O) and Y

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



t hronbocyt openi a pupura or disorders of the nenstrual cycle; in a maiﬁh]
bl ooded ani mal, such as man. 30 In a further aspect a conpound of fo EL 2005
(I') (for exanple a conmpound of formula (la), (Ib), (lc), (1d), (le), (If),
(1g) or (kY dsnis7a pharmaceutically acceptabl e salt thereggrdgsomseful in
the treatnment of asthma [such as bronchial, allergic, intrinsic, extrinsic
or dust asthma, particularly chroni @gor |nveterate asthma (for exanple late
asthma or airways 2 8 DEC 2005 WO 03/ 004487 PCT/ SE02/ 01311 35

hyper - r esponsi veness) }; or rhiniti (i%§m§%ging acute, allergic, atrophic or
chronic rhinitis, such as rhinitislicas a hﬁ@g{trophic rhinitis, rhinitis
purulenta, rhinitis sicca or rhRM ti di ca osa; nmenbranous rhinitis

i ncl udi ng croupous, fibrinous or pseudone ranous rhinitis or scrofoul ous
rhinitis; seasonal rhinitis includingfrhinitis nervosa (hay fever) or 5

t I
(For exampih 2cbipbolind of Bl (Hh g 4 prdSheciinfichae SARRUM asthien Hlied (1 )
or Ch)), dh asubhisie velent (secl dsiterdgapifalhparsdditableenperhiuré ﬁu@tﬁ@‘b&low n the
treatnent of asthma. The present invention also provides t yse of a

conmpound of01@F lFempeynd ¢ffermuls (Bnp e PEeRatdILLsaCtETE TACKRZLQ4Ehyith( | b)
lc), (ld 1 or a har naceutically acceptabl e
gal% t er)e%IIS b?#‘tcr(r_éﬁ%éﬁ%ﬁpggg@&chedl carrgnt for use in %/he tPeat nent
of asthma or rhAnéhb§vely HEcARERUBA LT FoRRNE (19 WHekdih REfs ﬁrc@ag&e? ) IWOIS of

treating a chenokine nedi ated di sease state (especially a CCR3 nediated i .
di sease st@i® anééb@dﬂ,anan;beaas@mmbywa@mmmwﬂ@cﬁd@mamﬁ‘ém such as man,
whi ch conprises adm nistering to a smammal in need of such treatnent an
effective anount of a ¢ (poun Rgr (No(for exanpl e a conmpound of
formula (la), (Ib), (Ic? eNN/(If (1 g) or (Im or a
phar maceutical | y accept able N eof 'Br oiNFat e tf l@of

use a conpound of the inventiodn—/or a magguti cal ly acceptabl e salt 20
thereof or solvate thereof, for the therapeutic treatnent of a warm bl ooded
ani mal , sugi aﬁacymahdd R“(D@Hb] a¥heprebide bk bAg, ElrARISbRANEGGRATIRY in(ef OF

exanpl e CCR3 receptor) activit antagonising H, said ingredient is

nor mallfy fsoitekle selaent fpr&ﬁ@mpbagdéommeﬂiagﬁdﬁﬂ@mnmharm@et@trrp@@mrpr actice as a

h t I h
Phar et ool S REB BB SRS b)Y ARl B3R of
conpound qbnhme(t[pw&mlsalfé:hide(fc@rcx@ﬁ exoaaﬁemﬂuﬂd of formJI a (la), (Ib),
(le), (1d), (Ig& (If) (@g‘% or a_pharmaceutically_acceptable salt
thereof or a s an@qwéaﬁieﬁfqmu%@ éIVl'ﬁFf-‘éII‘ Rsabgél)‘IiIQf&PI y

acceptab'erﬁcﬂ&bgg%c ) HE0Y 195, SRl Bl D pRRBL | e present

i nvention providés a process pr epar on o sar nposrtron whi ch
conprises nixing acglve in d| h ap30 pharnaceutically acceptable
adj uvant, diluent or arr er. g oll tlHe node of administration, the

phar rraceutl cal corrposr 1o W I NP ." c rrprr se fromOQAX)to.99 %v (per,
cent by weight), nore pref Ay 0. 0 still nore preferably%s
from2 8 DEC 2005 WO 03/ 00- 4487 PCT/ SE02/01 10 to 70 %v, and even
nore preferably fromO0.10 to 50 %v, of activ |n edlent al | :

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. ‘ _

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

and a compound of formula (XX):

CI\ 4 )L J< (XX)

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



ey be given

i:dose may pemgpyrthoffpriaelat(¥n Gar Be preppigdibyncasiag agopmonng obformpledl) with

LAharmaceutical dosage fornms containing th

Qxanpl@ a NosapbeawrardbyIRigtiag@ compound pi ?q(r a (XYHD with pyultony) ¢hjori

per cent ages by wei ght being based on total conposition. The pharnaceuti cal
conmposi tions of this invention may be adninistered in standard nanngf 062005
the di sease condition that it is desired to treat, for exanple by topical
(such as WOtBOHE7| ung and/ or airways or to the skin), oraPCT/BB&HBIIor
parenteral adm nistration. For thesg pur poses the conmpounds of this

i nvention may be fornul ated by means“Rnown in the art. into the form of,
for exanple, aefesg éunmmoﬂemﬁn&wraﬁwdmmham?@wﬁa?M% eSYrups,
powders, granules, aqueous or oily solutions or suspensions, (lIpl cB

emul si ons,prepirsideyr sa@ting povmipowmd fppeds ()i es, oi ntnents,’ creans, drops and
sterile injectable agueous 10 or oily ,solutions _or suspensions. A suitable

phar maceuti cal conposi t ifa—efX t his—hn t} is gne suitable for oral
adm nistration in unit dosage rm xanphg-g-tapl etxor capsul e which
contains between O0.lng and 1g of agtive\ ngredi dnt. In a?not her aspect a

phar maceutical conposition of the Tnvention is ofe suitable for 15

i ntravenous, subcutaneous or i ntgarms'cul ar I[of ection. Each patient may

recei ve, fvofh euioprmidegy Sf(@t)zlﬁ@%nm}é? PERSERCY : Beses(syeh ag Q:thim@m),én adose of
0.01 1 " L
0. 1myeg 1 SPRAIGHITERE f5ubp %5 ENS R SR RS rar B B SR i B e SRIIRE Aot o e

1to 4 timBlaeée DEy1618h89; DE 1248159 Shehidal WbatRR B GINGT i Nk Bepissul ar dose
y 20 neans of a bolus injection. Alternatively the intravenous

Al ternati L Ll I il ral._dqose which is
appr oxi nazsg{)%czaiﬁ?f\’/"gﬁ‘t&%%%Swﬁglt%gfé%%g%‘rﬁgn éllrl%tFﬂ ﬁ‘lé%ea' t he conposition being
-adm ni st ered MAltepnadivelynrsompousthyt fofmhelaf(Dlwissseind and Wadre dbeh J(Spy sbdeniat i ve

25 conpound of formul a_[%e:) (for
g) or

1h)), : ically: : .eof Co d X,
for 1 her i SRREN RREHELRSE of p PG RIARLEpRAHbal DR it OBREAVE (P 0bausy Ay
(a) PCT/ SBaaé0fainopatidate aswatalygt abd efitabiarspbient fof @mpécdiclsieroRiettEne, 579

Croscarnel | ose sodi unil2. 0 Pol yvi nyl pyrrol i done6 Magnesi um stearate3.0 (b)
Tabl et | | FEAPRISRETOBLIFFIGFIMRS0 Lact ose Ph. Eur. 229 Croscarnel | ose sodi uml2. 0

Pol yvi nyl pyrr ol{ donsRnYRETSHIHES Wikl €3 8(8), )is S(O), and Y is CR, can be
15  prepared by firstly hydrolysing a compound of formula (XT):

nl— x : R3 Rr®
\CN CO,ester (XI)

wherein the ester is preferably a C; alkyl group, and reacting the product so formed with

Xy

R*S(0).NHR? in the presence of an appropriate coupling agent (such as ethyl
dimethylaminopropyl carbodiimide (EDCI), with 4-dimethylaminopyridine (DMAP) or 1-
20  hydroxybenzotriazole (HOBT)) in a suitable solvent, for example DMF. '
A compound of formula (XT), wherein R? is hydrogen, can be prepared by _

reductively aminating a compound of formula (XII):
5

| R
o:_OLoozester (XI)

with a compound of formula (XIID):

RY— X_
\CNH (XIlN

25



Tablet 111 ng/tablet Conpound X1.0 Lactose Ph. Eur.92 Croscarnel | ose EW 0
Pol yvi nyl pyrrolidone2. 0 Magnesi um stearatel. 0 (d) Capsul eng/ capsul e %d
X10 Lact ose Ph. Eur. 389 Croscarrnel |l ose sodi uml0O0 Magnesi um stearatel.0 2 8
DEC 2005 W@ @BahPQ4487 38 (e) PCIT/SE02/01311 Injection 150 prrikofpmppund
X5.0% w v Isotonic aqueous solutionto 100% Buffers,

phar maceuti cal | y accept abl e cosol verds such as pol yet hyl ene gl ycol,

polypropylene coI ¥cero| qr__ et hangl . or coaneX|ng ents, such as
hydr oxy- pr opyl m@ueg@ frawa (R0 Fehprg R issdlayt can Be areparedinyadisn Dithife above

forml ati gfg g@ ] EQM\Q n the
phar maceut | Cg@%??t%eﬁf_ﬁt:@rhgﬁﬁndg?f?a - Q;X%gﬁdb ?en o t%}?{h %ﬂé tof
convent i ottelniméawith a drighaeixengdpe to provide a coating of cellulose acetate
phthal ate. The invention will now be illustrated by the follow ng

non-1imting EXefAsRognd qf forgualinile vhegpip dsandsWVeare Bod HENDwingeY iy Gl (Wﬁ‘bﬁafgl ven,
1H NV daB@Bfeg?x%H%%gat?ﬂg %ar N £b0hdTk 2l ta values for major

di agnosti c s per ml n (ppm relative to
tetramethyl silane (TM5) as an internal standard 3det erm ned at 300MHz or
400MHz usi ng perdeuterjio [ (@BRSQCN3), netihanol -D4 (CD30CD) or CDC13
as the solvent unl ess’ ot hefw ge st\at ed; ||) s spectra (MS) were run

with an el ectron energy of 70\ el echfon the cheffVéal ionisation
(Cl) node using a direct expos ere Ondi cated ionisation was
effected by electron inpact (El:) or fast at om bonbar dnent ( FAB) or R
el ect r ospirethe p(df'z@ic): ofﬂ%@f@R@@ﬂq@gg; or RIG(ORI)ewhereenR’ enethgl onetlod) or i ons

whi ch d d I h d
the s 1G5 sSPEIRRC e R eSrepini HEBEREXTIbvRiRY KOR! PR B AT e o and
sub-tit| ebﬁﬁfﬂﬂ?@ﬂéﬁ)lﬁﬁné DEorBsaHRl T Fofila TRINEHHARIAPNALTL 315604 5 he .

ACD/ | ndex nanme’” pfogram version 4.55 fro vanced Chem stry Devel opnent,
| nc; 140 vicrmad ssth a@taauedeﬂHerwh@@,reaeemiw Q@ma@elamogpm ag@m@mhed usi ng a

Synmmetry, aPak. or. Xterr.a reve SI| acolu 25 (v) the

Fol | ow e BHGY BEPARRSPaPY et R Eolipu b iBine B1Y-

DEADdi et hiyydrae@@h£A ) liRk Quitable 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

(X} 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 (IT) with a cornpound of formula (XXT): R3-N =C=0; in an inert solvent, for
example dichloromethane, for example at room temperature.
A compound of formula (I), wherein T is S(0),, W is C(O) and Y is CR’, can be

oEY

prepared by coupling a compound of formula (X'V): )

R
L. X R3 o |
v _NH
N S\\ XV)
. 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 WA are both S(0), and Y is CH, can be
25 - prepared by coﬁpling a compound of formula (XV) to a sulfonyl chloride R4S(O)2Cl in the
presence of a base and a solvent (such as dichloromethane, N ,N-dimethylformamide or

tetrahydrofuran).



NVPN- et hyl pyrrol i done CDI. N, N -carbonyl diim dazol e THEt et rahydr of ur an
DCMli chl or onet hane TFAtrifl uoroacetic acid mpt.nmelting point 2 8 DE@ REDH0S
WO 03/004487 39 MIBEtert-butyl nethyl ether DVFN, N-di nmet hyl f or mam de

HOBT1- hydvoxybengot ri azol e Boc or BOCt ert - but oxycar bonyl Hrby@woghifnessure

| i qui d chromat ography EDCI Et hyl di et hyl am nopr opyl carbodii m de )
TMEDATer t anet hyl et hyl enedi ami ne PYBR®P1' "bronmp-tris- pyrrolidi no- phosphoni um

hexaf I 'uor ophos Odi et hyil sul.f gxi de AcAcet at e agaqueous
RTr oom t enper a,[RB; ?’%ﬁﬁogﬁé%%ﬁé%&%]‘élcggﬁg pqgﬁga_c?’tpfﬁegﬁﬁmefyswgﬁw & de

equi v. equiongdountl f Excamad @MP: N[ [ 4- (3, 4-di chl or ophenoxy) [

1,4 -bipiperidin]-1-yl]carbonyl]-4-fluoro benzenesul fonam de (an exanpl e of
a conmpound of formula (la)). 5 To a sol utigh of

4- (3, 4-di chl or ophenoxy) - 1, 4' - bi piperj dDne {Method C, 0.197g) in

di chl oronet hane (5nl) was a 'Z‘enes‘:(l%,g@nyl i socyanate (0.121 g)
dropwi se and the reaction 1y der nit n for 12 hours. The

sol vent was renoved under Sr&8suPe and the resul ti ng product was
purified by RPHPLC (Waters Xterra(r) columm), (gradient, 75:25 0.2% aq
amoni-a/ Witk epinpeindofiforsnle $1V)do ebtaina nomppundwhereim Rhie hyfroged,le conpound

60no. MS [.M+ APCI : 0/532). .1H N 399.98 VHz, CD3C0D 1.50,- 1.61
("S5, Viagipdhites Wpiacioh tAlv g GHlesaR e dtion sp bl deprmpaiBg S hRingr) 4 42

- 4.50 (a2, 4.64 - 471 (m 1H), 6.95 - 6.98 (m 1H), 7.12 - 7.16 (m
SeH), 7.21 - 7.22 (m 1H), 7.41 - 7.44 (m 1H), 7.90 - 7.95 (m 2H). 15 The
“Exanpl es 1B- | AV campoendeffbasuls {X¥dherabecrepdred by maktng | a) and were prepared
using simlar nethodology to that of Exanple 1A, Recrystallisation was
required after chromatography for € Exanpl es. Exanple 2A 20
N-[[4-(3,4-D chl orophenoxy)[ 1, 4'-bi pi pero_lghinsn]_ -1"-yl]carbonyl]-

with CHp=CR’-S(O),NHR? at an elevated temperature (such as in refluxing toluene) and
10 then hydrolysing the silyl enol ether (such as with acetic acid). '

A compound of formula (I} whére Y is CR’ and R? is not hydrd gen may be
prepareci from a compound of formula (I) where Y is CH by reaction of the dianion ®is
H) Or monoanion (R3 is alkyl) (formed with a suitabie base, for example LDA) with an
aJkyla_tiné agent (fdr example R°-L, wherein L is a leaving group such as triflate or a

15  halide) in a suitable solvent for example THF for example at 0° or below.

Further compounds of formula (I) can be prepared by adaptation of: the routes
described above, methods described in the art or the Exgrﬁples 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), (Id), (Je), v
(1), (Tg) or (). - | .

The intermediates of formula (X), (XT), (XIV), (XV), (XVIID) and (XIX) defined

herein are novel and these, and processes for theirbpreparation, 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



benzenenet hanesul f onam de (an exanple of a conpound of fornula (la)) 'E(B ?
stirred solution of para-nitrophenylchloroformate (0.141 g) in 28 DEC 005
di chl ororret hane (5m) was added di net hyl am nopyridine (0.086g). After 2

m nut es Q05 WO 03/004487 PCT/ SE02/ 01311 40 PCT/SE02/01311
benzenerre hanesul onam de (O. 1209) was added followed by triethylam ne
(0.078g). After 30 mnutes 4-(3, 4-ddzhl orophenoxy)-1, 4'-Dbi pi peridine

(Method C, 0.2309) s adde and the reaction left tqQ stir for 2 hours.
The sol veW@O%ﬁﬁ?}@@%@{E&hSP%&e@@u dipg&gsehan @ Shiers H]é“tPg_QEEaW AgHFEduct
was puri fhﬁgAp wirdd L c(&é@ﬁgggggggﬁ(%ﬁé A)DS%' um), 5 (gradient, 90:10 0.2%

aq ammoni a etonitrile to over ralns) to give the t|tIe conpound
(202ny) . H NI\/RI ér&Q&pQ&dbﬂaimPI@mGEseﬁoﬂdlB&ls-aréL 43 (m 2H) , 1 73 - 1 84 (m
4H), 1.98 - 2.06 (m ZHEI, 44 - é 9 -.2.66 (m 2.82 -
2.89 (m 9y (therespiratony fgacty H‘PSW@W@ dus;eaﬁzs? alrvzqa)s m@ﬂ@l&%ﬁ@@@b&ﬁ%ﬂ 7.09

of 309 N Parigahy sfesd sGPEST ot s ieiiinte FOP): Bl (i as SRl D

of for rrul a (AlErgRnhtiiedie exnﬁmixamaﬂxsuwma,q:amdummrmﬁdsmdof hgyteta@e adﬂaha of
Exanpl e 2A. 15 Exanple 3A NV [[4- (3, 4- Dichl orgphenoxy)[ -
1, 4' - bi pi per {fex W}ampj!e lage P%fhm&cﬂ*i%r}”ﬂw lamrwpﬁwver@éﬁieb{egm%mﬁh@ﬁe (an

ol bt on of REROP R tySetils [ e At BipaEinlcRuO6! chrHEDARRR I log D,
met hyl - benzengesitik tasrasa, dgpéioophiol rinltB, riiinidig punientetrhiniid si¢ca ofl rlsihitiar onet hane“"

(1:1, 40m) vvas added (tripethylsil I)dl zorret hane{{ﬁ5 M in hexanes) (5nl)
dropvv}%e TheedicaRentoss Hrrabwarels wpiih e m&?rewﬁle oS Rhur s.” The sol vent

was renoved ified
Y e N e i e B L
acetonitril enemoﬁ.(%y fwer) ¢ vasomptor m1g1trsmar¢mddsnst Ifz&mecer}mgmm rélﬁ&ﬂg) 1H N@

399. 98 MHz, . CD30D) 1.42 - 82 - 1.96
Em 4H) , 2. 3disgases; @Pﬁal polypgsis; Ebr@iff f@ﬁﬁ éwpathzc aléersmza"l Bl?elt(fmm%ﬁpé@sv’ze 2.79

2H) , 2. 7 -
El.m34 '('Dm H %vny,?trgzgtg{em ofzd'@romé @%ésoéﬂ'&d u@th%glflﬁ.mﬂ’) %ﬁ%@ﬂm@d}% ofilhe2
7.65 15 7. 68 fimyaydHdir laﬁi'geﬁmmd dongh;pt. 151-153C. 2 8 DEC 2005 V\O 03/ 004487

(1 47 b prbel B 8 JARBS B Pk P BoH G Bk pie-g o ERBOTD et o
() geenofpm TRyl Qrdne LSRR Sppnd iy parienudfsuiaet = 1050
Tri et hyl am né18¢als¢)3 IBehcetisdiachiedSjdgrepisisyrdromeror 5pgsmimatlard@s;sol uti on was
stirred f(% ézs?cjnrqln% ey%é)( }g)’s’o%_za.sis, atopic dermatitis, contact dermatitis or other eczmatous
20 dermitides, seborrhoetic dermatitis, Lichen planus, Phemphigus, bullous Phemphigus,
Epidermolysis bullosa, urticaria, angiodermas, vasculitides erythemas, cutaneous
eosinophilias, uveitis, Alopecia areata or vernal conjunétivitiS' L)
4) (gastromtestmal tract) Coeliac disease, proctms, eosmophlhc gastro-enteritis,
mastocytosm, Crohn’s disease, ulcerative colitis, irritable 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, luﬁg, bone marrow, skin or cornea; or chronic graft versus host
disease; and/or .
30 (6) (other tissues or diseases) Alzheimer’s c{iséase, multiple sclerosis, atherosclerosis,
Acquired Immunodeficiency Syndrome (AIDS), Lupus &isorders (such as Iupus
erythematosus or systemic lupus), erythematosus, Hashimoto’s thyroiditis, myasthenia

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



Di chl or ophenoxy) -1, 4' - bi pi peridine (Method C, 329ng) in THE (5m) WZ(S]S ﬁgﬁzﬂ(ﬂ
dropwi se over 35mn. Water was added then the m xture was evapor at 5
residue was purified by RPHPLC (Waters Xterra(r) Columm, eluant 0.1% aq
anmoni um WOdB&tE8acetonitrile 10 75-5 : 25-95) to give theP€THPE®/HEdhpound
(37ng; MS [M+H]} (APClI+) 512/514). 'K NWVR (399.98 MHz, DMSO 8 1.59 (qd,
2H), 1.74 - 1.84 (m 2H), 1.96 (d, 2 2.06 (d, 2H), 2.76 (t, 2H), 2.86 -
3.03 (m 3H) lepBos9g such3asldpromataild)le rBsﬂlPiﬂon&ﬂ‘lﬂxsezﬁzefﬂezar ﬁﬂrdrﬁﬂ 1H) 7.02
(dd, 1H), 32 (d, 1H), 7.37 (t, 2H), 7.45 (t, 1H, (d, 1H, 7.92 (d,
2H). 15 20 Ekca?mt@cmombacwwampv@ md&p&@rswfdh@memua}pwmoxy) [ 1, 4'
-biplperldlne] Ifo onpound, of for

(Ib)). 4-(2,4-D e pepattids WEW %%ngﬁﬁrﬁi “&%FB@%%TH@’ ?%‘és&dr{}éﬂ’ﬁod C
240ny) Wa&eatﬁjeﬁﬁ@ﬂaﬂé%t ﬂxsoﬂie@b' oronet hane (10m ). Triethylam ne (107 I)
was added fol |l owed by benzoyl- sul fanoyl chloride (154ng). The sol ution was

stirrred for 1Zhe epripeunds Oééhﬂ:l@ﬁl@mtalﬂe'day apebe @@ddqeowa@lamgnmdécu sb:gnptn}n
RPHPLC t 10 O

acet oni gy\lgf ef”%ctd %Qelé%l%gb)eﬁg&ém r?§)a C%’@ @?rifg%f‘]ﬁ%eﬁlgrl' 8nd/§5 ﬂ’g%?(amrrg, S

[ MtH 4 ( ABShrhbn 2818/ e 3BtludizR for oﬁ%ﬁ@sombﬁe&'&@ (r§t%9y 9§ud\4fi¥ect165}303) 8 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. 52cqrﬁqng|t91)1fu ngofeatug: @the mventign m@xeazlp:ovzdsﬁza qompoRRf of 2. 73 -

2 81 (m 8 4 1.91 -
05 03 (m Gpuangdor exinge ¢ DtindetiEghin (AYmtadh g t1cKab gl gy
30% NecOD bia t@ﬂace%@cai adceptiblean]taberblt crlaoR A TRERST, Gbr R awisodadf f or nul a
(la) and Were pr epar ed usi ng sim | ar nethodol ogy to that of Exanple 5A. 2 a

DEC 2005 \N3tosniosaqssm Hopd red Gugh aymamdanpeiapp Anchuging prophylaxis).

gt Ol oro-N-[[ 4 Lgbrg%?ﬁoqf&%ﬂlarfgm&n&w% resd: RRGh AL el FX G QG Auer(th))

S@ar bonyl ] - benzenesul fonam de (an e a conp ound

Sodi um 4- foén(oﬁul%ndg@hémmﬁbemmo)rabnm}p(egpddlamyl(JCRyfﬂcebtexaﬂmﬁ,b@xy| ate 5
(Method F, 111mg), EDC (99 HOBT ( 97 DVAP (32ng) and p-
chl oroben&lﬁwp%ﬂénwewm d%a@m@b @dniuh Iwmd( rPpyh Hﬁﬁ“@ﬂ‘i wihish

t

RPPPLLY (Vi Fani e GYPRARG) uanf?‘“g G B A PoBRnRE ik (G
acetonitr{ /ﬁgié;x/ag?le a E?gﬁ&?_{ndl\lof @rxgglgt(m (T)L, {Ice (KpnEou ('IdED2 glg?ngm;)l)l_gﬁr[aji/&gl];(

APCI +) 5 5 , ) . ’
( 1) 74P af@a‘?}m%ﬂiy aqegptabls. Sg@the@fﬂ a@ﬁl.va%x@@ .88 - 3. o7q( m 4H), 3. 00
3 21 2 , eal- 46 (d,
2H) (7m5 3 l(_l)d ’ghk?)sﬁv%ntf?%@? cjfﬁﬂovgd& Eaféfgglgléﬁd;%ﬁ the Hﬂnulzz (15 oFlexdniPle a (
N- Benzoy| eotafBind ofl farimuda ﬁphél’u)x@()} (1), 4169 Wi @Brdardibpklor la'pheandsewtinailde (an 15

f

3 (3 45 o EFSRORREh BEyPL 1 S AONBIPHEP s 292 MESiBERl de (et hod H. 200m)

In another aspect the invention provides the use of a compound of formula (I} (for
example a compound of formula (12), (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 2 warm blooded animal, such
as man). '

The invention further provides the usé of a compound of formula (J) {for example a
compoﬁnd of formula (Ta), (Ib), (Ic), (1d), (ie), (If), (Ig) or (Ih)), or a pharmaceutically
acceptablé 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); asthrha {such as bronchial,
allergic, intrinsic, extrinsic or dust asthma, particularly chronic or inveterate asthma

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



and triethyl orthobenzoate (3nl) were heated at 150C for 16h, then allowed to
reach anbient tenperature. 2MHCL (2 m) was added and the resulti n?
solution was stirred for 4h. The volatiles were evaporated and the QSQE(QJE%
was purified by chromatography (24:1 20 dichl oronet hane : nethanol) followed
by RPHPLCWONW®@H&7Xt erra(r) colum), (gradient, 75:25 0.29%CagEanmsni a /
acetonitrile to 5:95 over 6 mns) to gi ve the title compound (m pt. 65-80C,
M5 [ MtH] + (ES+) 476/ 478). 'H NWR (395. 98 MHz, DVSO) 3 1.42 (2H, d), 1.58
(2H, d), 1. 76dsgidphtik brohcBRist 2dduted hilerdicd bt riliditis By Efronicghiffisi , 2.81
72,94 (3H M), 3779 - 4.22 (2K m),e%f 42" %&i1Hl,lst§,I%8f’1§8h%%ﬁ,(lggié‘)d,mg7. 25
(1H, d), 7. 44hinitls &@eqs8Hyypejtrophicinitis, BRigsipdruledta, Thififs sic?a O2rhiriH, - ) .
Exanpl e 8A . i e . _

N- (3, 4- Di chl JPEHEDBYPSH: Bmepdrapoys dHpisis dphading fyoupqusy fbEPeRSST i di ne] - 1

sul fonani de (ABudANERE Bint A RURToRbud MifHL; i3 including rhinit

4- (3, 4-Di chl oli%o%henoxf) -0 ,ﬂ?ll'n- bi pi per?d??]iqull- 1 %’gﬁés g%]l)aﬂnl‘lm?itgs lzlwflﬁjgdr s
200ng) 9 3, 4 mirodsh haytfeverpyt edsbmotaterhinit®s? seyrpoidods; tfarnsdrisylhaghinere{fed7nl) wer e

stirred together in djchloro ha (1OM) at . anbient tenperature for 24
hours. The s IWFRS?W%Q%% EPlHiWEg’ @@%gmt@q%alanae@emamynwmen ed by
ROHPLC (VAL o1 @il Tifellohe GPLMBHI cobilh albaifled viiiPinBRinnt cofiBi 904487

PCT/ SE02/ 01311 43’ 75:25 0. 2% aq a over 6 mns)
to give the taitways ooigrogende ind2edjcouphpt . 166- 167C, MS APCI 580/ 582/ 584

Sty 2. 60 (2) Abots ok arbrighy tlading rhepmas InfectBls auksigius, seppyeBai0 -
3.76 2H), attforih; <o oth B %l
Ty, W0t srindeaudafihibdoctvad oy Gind igopdnid, fiBplthunicd Reerdt 1
The Exanpl es d®agh, BelwetdxdispdsesSjofrentmyyoduwts wisystomimscer¢diky) and were

repared i Ssim. | ar. nmethodol o o that of anpl e. 8A. 'Recrystallisatiopx
hae requi fak 95 i e B ETE SR sl ARG B B on (D
4- (3, 4:- D chl ofepRNRIBY%¥Dorfiokdc BBintRENER Platius, Phemphigus, bullous Phemphigus,

1,4' -bipiperidine]-1'-sul fonam de (an exanple of a conpound of fornula
(1b)). 15 1, Epbiermokysisdubosd, Hrticaria, eigitdeones Hassolilijesierythepapicp@ntetisn- 1' -

| 1sul fonyl carbanat.e ' ( Met.hod, L. 400 and triethyl.amine (0.5nml) in
5 LhL &t ot b esRORifias MEGHS hibpecie RiTHs o Dkl d eI e O T
4- met hy| begy qehstioinéstidd tatBIDERYiac TRRasehrobiifie ev@boptilic fatonedritisght , the

sol vent was evaporated and the residue was_dissolved in DMSO (I nl) and
purified by HEs®RiseFehR Tediperse. ulesntingrplifindaitable berrbdisepsestifPogd amoni a

dient) to g he. it ‘ | i : M+H] +
Droa 1) soorEad ARG AT Aok 0 e A80E kil L L
208 - 508 o T 5 (oh ) A0 461 (1H.m. 701 (1 ddyo
7.20 €2H, () (Afogrftreiection) acytegnd chrqnicfpllowingy fqrerample, tronspiseatonafpl es 9B

d 9C f ;. con I : i
2{‘m. U arﬁgt ﬁgcg%ﬂ%gglilea?tbhﬁg,a’ﬁlﬁﬁggﬁj@fgﬁnﬁcgﬁ,g%rﬁor(comea?‘&dd%ﬁfé grif R ShskST NG
disease; and/or e

(6) (other tissues or diseases) Alzheimer’s disease, multiple sclerosis, 'atherosclerosis, .
Acquiredllmmunodeﬁciency Syndrome (AIDS), Lupus disorders (such as lupus
25 erythematosus or systernic lupus), erythematosus, Hashimoto’s thyroiditis, myasthenia
gravis, type 1 diabetes, nephrotic syndrome, eosinophilia fascitis, hyper IgE syndrome,
leprosy (such as lepromatous leprosy), Peridontal disease, sezary syndiome, idiopathic
ihrombocytopenia pupura or disorders of the menstrual cycle;
in a warm blooded animal, such as man.
30 In a further aspect a compound of formulé (D) (for example a compound of formula
(Ia), (Ib), (Ie), (1d), (Ie), (If), (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



Exanple 10A 30 N-[[4-(3 8

, 4- Di chl orophenoxy) [ 1, 4' -bi pi peridin]-1-yl]carbonyl]-4-nethyl - 28 DEC 2005
benzenesul f onam de, sodiumsalt (an exanple of a conpound of fornula (la)).
To N-[[4-¥8,00048hI or ophenoxy) [ 1, 4' - bi pi peridin]-1'-yl] carbonytimsiret hyl -
benzenesul f onam de (O 05g) was added 0. 1M sodi um hydr oxi de (0.949nl) and

met hanol 28 DEC 2005 WO 03/ 004487 PGP/ SE02/ 01311 44 (5mLl). The sol ution was
stirred u _ S a S was
Cemmved Uy e aRnSe S DL RO IR St L N r RO g

[ MkH] + ( ARCh-e) rhi2@is5a8edsa, ijbiftﬁp&c(xﬁiﬁ%ﬁﬂ))’hﬂntﬁé@umi&nté&hﬁﬁm sieda, or thinflis- 1. 82
(4H, m, 1.96 - 204]_}%2%rr), ﬁ,.35.£3H. s), 2.43 -.2.54 (3H, m, 2.56 -

2 66 (2H, 03@38@33 rporapQiy thigytis iRCding Ggoupeus Jfilpringps or pseggomergbrgnoys K,

, 7.09 h1t1§Q> Y ik o 75 -
7 79 (2H, rn% The Eﬁ?gir?ﬁﬁségmﬁsefg%%gfe egéﬁr% %lé gt?nmszm%sa(d@_%rfmfeo)r%ul a (la)
and wer e vaOmpraprainggkjusi ng sim | ar rret hodol ogy to that of Exanpl e 10A.
Exanpl e 11A 4- 3%;%1 gchl or ophenoxy)

[ (1, 2-di hydro- T@béﬁ?ﬁﬂd’! qqmguegpggqmqla tli (fpr example a compound of
D L Per | Clral(ra)S ], SATHACAL AR XY f, ofa GRARAARCREy LAPUbR k) - 15

To a solution

[[4-(3, 4- thﬂtdofasumoxwt[rﬂanzﬁenﬂnfpsmmm din]-1'- yl ] sul fonyl ] - car bamat e
(Method L; O. B%E%é i n di chl.oromet han s added 1, 2-di hgdro | -
kipx0- 4- | soqw no FESTTS SRNFRLiEH Rigp Pﬁﬂé’l‘?‘@ AWy, Of&r"é’ﬁ%i?"é‘ﬂ P Dc@?rr espondl ng

LN 1 e %ﬁmﬁ %ﬁr%ﬁ?%h (ﬁﬁﬂ(%) ﬁ@) ﬁd)r(ﬁ)lflaﬁ(elgj)hﬂn@?? ni t rogen for 12

trlethylamn (0.09 f'eact i on was s

h. The s ophmacmalijemepztdbla iselle theradinebe Anplactiseiota medibarhére forasselin iireg
«Rroduct dissolve n DVMBO and purified by HPLC (Waters XTerra(r) col umm),
"@gradl ent FeAFBERL L?é@fféac(rdhlf%sammm a) / acetonitrile decreasing to 5% over

10 mn) to gi V'?héLRr Béi'lt "Eﬁrehb{&@f:d?ﬂer Ho‘hcf«% a‘Inethod of freating a chemokine mediated
di chl or ophenoxy) piperidin]-I"-

yl ] sul f ongikgds¢ 1ta2r(dspwmilma13©&bmdu@ﬂqilsm¢ btatel ¥speeiaby wthmerinbavane. (MS

Mt 679/ 681) ., 25 1, 1-Di thl th 3.4 :

i ol B o BRse el Sty 45 s PRI SOmbASES gf?ﬂlw%w%tef mammal in need of such

di hydr o- 1n93éﬁeﬂra:ﬁafww&£m8uﬂt)&anzbﬁ@yshﬂd SRfRRTRL®) t fP&oA MRkboufd of
ri

di chl oronet hane  (10m ) foll owed the addition o uoroacetic acid,

(3ml) andfogmuiga@a, (b, Dr(ICl]n@@s (Iﬂnﬂgﬁ egEh)) er 2 plrrmacentisalipragepiablasalt r enoved
under red Ce‘:g&ﬁ 8,20 the resulting product was dissolved in DVSO and
purified ? ers erra(r) columm), 30 (gradient, 90% aqueous (0.2%

ammoni a) / acelogdédtoluge 8eempeidef theifv¥memeE lor a@haim)cezmaﬂghmptab& daltt | e
corrpound 0.028g) m pt. 200C M5 gEs+) 579/581 t 11" 28 DEC 2005 WD
03/ 048 7thexerf ey theteof fgr they t{WP?f('@Q regtinoptief 2 Yarebieggep REEnal, YFBBS NaoD)

1.58 - 1. Iggn,(ﬁ 'f:!artfa.llar }noﬁﬁlahng; cﬁ’émokgne receptor (for example CCR3 receptor) activity or
i 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), (Te), (If), (Jg) 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 present invention provides a process for the
preparation of said composmon which comprises mixing active ingredient witha
30 pharmaceutically acceptable adjuvant, diluent or carrier. Depending on the mode of
| administration, the pharmaceutical corﬁposition will preferably comprise from 0.05 to 95

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



(2H, m, 1.92 - 2.05 (4H, m, 2.37 - 2.46 (1H m, 2. 48 - 2.56 (2H, nB

- 2.90 (44, m, 3.84 - 3.90 (2H, m, 4.35 - 4.42 (1H, ., 6.86 - 6.D D(EEIZIIUS
m, 7.08 (1H, d), 7.30 - 7.34 (1H, m, 7.37 (1H, d), 7. 49 - 7.54 (IH,
8.27 - 8.Wb.obdbk4sm , 8.44 (1H s), 8.75 (IH d) 5 Exanple g2fsro2mn131r
N- (Cycl ohexyl car bonyl ) - 4- (3, 4-di chl or ophenoxy)-[ 1,4'-bipiperidine]-1'-
sul fonam de (an exanple of a conpour?tf of formul a (I b)). To a solution of
1, 1-di et [

Vi 10l Tonytp S 1Yt S AR ERUERDSOBI L & o BPU i Mo

cycl ohexapercariges ply wel@htdﬁhn'g“lbﬂed 60 taf4mipositivhet hyl ami ne (0. 097nl) and
di met hyl am nop%dl ne (0.086g). The reaction mxture was heated in a CEM
Di scover ni cr ona&/Bhamageisisal ﬁﬁmEPSsté@érﬁ’é@lS FWERYERTERaY be adpatisergd én gandod,

pressure s I nd t he
Fesul t] g aiag o e dERGe ity A3 R0 SR or COBNIER) RORARHGH &

XTerr & r)toahd Iiﬂig)and(ogtaﬁdﬁa?ﬁbr toX08/6lda)) oedl sreChal pasmeni adminAQEbRNFér i | e 15
decr easi n%eto 5% over 10 min) to give the title conpound (0.176g) as a foam

VS [ MrH] +Dgtegurpeses tsgpmpouugeof thisgneentionmpa yéae(m% dlbmear@é@owgun thv)

1.44 - 1. (
(2 . %%II’%‘M“ of 8 exgripts ppds SIS, aporsiel Formdedis bl psite,
3 74 - 3.8/ pbwﬂérs gadlles, aduébis (ot bily s9lutibns/dd suslﬁangibné |(hb1d0ﬁ:mul§1dﬂ3 20 (1H

, .28 (ng d anpl e 13A 4-(3, 4-Di chl or ophenoxy)
(2 et hél 6;?13*}5& mﬁgﬁaa S‘EHPOAithIB‘?SpP?Ef‘FW r?éﬁf‘m}? dr%lapeﬁ@med@ﬁe@hle@ﬂaﬁw% of (&
conp solution o
4- (SOEfmdl ch%lgrop eoﬁlts)x %HS%’EH%&I%I pi peridine]-1 -sul fonam de 25 (Method G
0.408g) in di chlsnﬂaiﬂephma(eﬁmm cwmposao‘:bjmf tﬁrsmdmlonp:r aprmmylbleofdsﬂmah de
Feact i on HERTISRGATE i Y deSBEFCETs 5 FERIRe UK & P SB e ish SRRy Sbuer
for 10 m Vi renoved under reduced pressure and the
resul ti ng@gélggﬂggg\%sa&g\}csEB K Y%E DVSO and purified by HPLC (Waters
XTerra(r ) col umranptheg as;ebcémpharﬁﬁ%tﬂxquh@m@o@ﬁwh ctBOinaquienus oaersGtablentor
acetg]l§ i acetonityile decreasin 5%over 10 mn) to give the title

nd

conp Gavepgygy SURHaneOss A Inf8 RﬁHﬂﬁlﬂJFE%ﬂrf) 478/ 480 2 8 DEC 2005 WD

03/ 004487 PCT /%ﬂ?da%&]rﬁ%y Pe@a%' MV&A@@@ a%&n&‘k@noﬁs (sGBEﬁI%)eo&s&O (6H, d),
1.75 - 1.91 (2H (2 13 - m, 2.65 (1H,

septet), mtrmuscuizargbse( @flClOlmEkg étcomﬂmg iz)f (dm-comgoung mzferatgy bthe (temge rr)
?1&4 ;I) 4 ‘jttj)a !;jég r@ﬁ)&O@g@( ot il Znvemtibn, The cgmg(%ltgoan)el ) amifistred 1da . 57
4- (3, 4- Di gh0fed BRLNTKY imtPve oD Qe hasedug lahd fidkrAnuselik Bedel Hiyied giten 5yl f onanmi d

e (an exanple of a conmpound of formula (Ib)). To a solution

4- ( 3,24 dimpansobphemsipiection | Alterspiiyate fiednireyenpus desefBaubs g¥eq REEHERUOE

ai tor 1 b Byt el kel oPRRE, AMRLARRH TR Pl 81 kil Lo

evapor at eghiahé dppeoxigately aqiivalOntas debuily Wasenttiralsddse eitie compeditianisdingind I oadsd
onto an |sol.ut e( SCX cartri dge whi ch was washed with nmethanol and el uted
Wi t h~10% 3FHBN hirbHRMERBP d3he sol vent was

The following illustrate representative pharmaceutical dosage forms containing the

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

for therapeutic or prophylactic use in humans:



X
Q‘“

evaporated and the residue was dissolved in DMSO and purified by H

(Waters
acetonit

XTerra(r) colum),
rile decreasing to

(gradient,
75% over

90% aqueous (0.2% amoni a) /

T DEC 1005
10 min) to give the title conpound

(0.01g). wb obBof4bmH * (ESt) 526/ 528 'H NVR (299. 945 MHz) S8pcrEB@Dipiius |
drop NaOD) 1.45 - 1.59 (2H, m, 1.70 - 1.89 (4H m), 1.96 - 2.08 (2H m,
2.23 - 2.35 (111, m, 2.43 - 2.63 (&, m, 2.77 - 2.88 (2H, n), 3.45 (2H,
s), 3.66 fa)s 75 (2H, m, 4.35 - 4.44 (111, m, 6.88 - 6.94 (1H, m, 7.10 -
7.13 (1H, w .14 - 7.30 (3H_m, 7.33 - 7.42(3H. m 20 Exanple 15A N-[
[ 4-(3, 4- [I‘:dﬂétdr ophenoxy){ 1,4'-bipi per digndblet -yl ] carbonyl'] -2-
propanequ—f—e-na-ntn-d-e-éan-e*a-mpJ-e-Mcm ound-of formula (Ta)) To a solution
4-(3, 4- dl‘gﬂllnB?‘H’;Slf%noxy) [1, 4 -bi p| peri diQQe]-I - car boxam de (Met hod H;
0. 3729) %_F?g ) —was—added—potasst ert—butoxrde—(6—33Fg)—Fettowed
after |h %/Co gih%]fropanesulfonyl chl or 1'70% (0.337mL). After a further 2h
aqueous BOFRMHRI6RIBENGS Was added andilfE was evaporated to Teave @
preci pi tjat e whi ¢ he | e was purified by HALC
(Wt ers pAdyviagipyrrolbdamen) , (gradi ent, 9%% aqueous (0.2% anmonia) /
acet oni t f+}-e—deereastrg—teo—5006-0v-eF 10f A—+-0—gH-\ nd
(0.0619)|. Maé@sﬂ@ftf%flaﬂ% (ES+) 478/ 480 :H)NI\/R (399 98 M—|z) S (CDSCD lus 1
drop NaQDy I 19(6H o), 23— 37 (2R — 62— 70 (2H~m~—1. 71 -
1.78 (2H 1.88 - 1.96 (2H, m, 2.34 - 2.47 (3H, m, 2.48 2 8 DEC 2005
t V\003/004(%§37 PCT/ SEO2/ 0131147 2.60 (2H, nm), 2.72 - 2.80 (2H, i), 3.38 -
“3.46 (1H, 427 - 437 (36 oy 6.79 (1H_ dd)—6.09(1H d) 7 28(1H d) O
Exanpl e 1M3 4- Dichl orophenoxy) N me/tablet
[ (4- et hyt e utfonyt—=11 4 —=bipi rdrmet=t—="5"sutfomamde—sodi um sal t
an exan (F&ng‘%%g%orrpound of fornula (ef’r
- (3, 4- Ditcdetze PRIMIMOXY) - [ 1, 4" - bi pi per dmgel -1"-sulfonam de (Method L;

582ny), | toluenesulfonyl chloride (380mm) and DMAP (180nyg) were conbi ned
and di sqdTweckningllosegpdiior onet hane (1|20,  Triethyl anmine (0.3nl) was
added, f af-t-e 35III LILJ by a. B OC\J II’.l |JUI L; UI'I ‘Uf LI I CL 1l:'ry—| 'alll IIC (0 Snﬂ.)
The sol utg%}ﬁv"vﬂgylg?lfcqn&d for 21h and tlhtn 10 concentrated. The residue was
triturat WD RERAR0T and then THE TPpgive a solid (0.65g). A pgrti on of
the product”(0.349) was dissolved in warm DVSO (30ml). To this__solution was
added aqueous sodi um hydroxide (1M 6nl) foll owed by water (200nml). The
sol uti_on s allowed to cool overnight and the title conpound was coll ected
(175m§) pt. 242-243C 15 MB [ M+HI + (ES+) 562/564 'H NWVR (399.98 MHz) 6
(QvBO) 1-T%615t‘fﬂ' qa) T-5T 1760 (21T, bl 65 (Z2H, d), I.88 - 1.94 (2H,
M, 2,23 TTH-Tt), 2.31 (311, s), 2.33 29828 (4H m . 2.68 - 2.75 (2H 1),
3.33 - 3.GAngAIMd ), 4.37 - 4.43 (111,} 1§, 6.98 (1H, dd), 7.18 (2H, [|d), 7.25
(1H, d),| 748 (1H d) 760 (2H d) .20
conpoung Letose Phdiva ( (I e)) was pr epar ed Msi ng

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




sim | ar nethodol ogy to that of Exanple 16A and recrystallisation was
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(e) . :
Injection | (39 mg/ml)
Compound X 3.0% wiv
Isotonic agqueous solﬁtion .| 0 100%

Buffers, pharmaceutically-acceptable cosolvents such as polyethylene glycol,
polypropylene glycol, glycerol or ethanol or complexing agents such as hydroxy-propyl p-
5 cyclodextrin may be used to aid formulation.
The above formulations may be obtained by conventional procedures well known
in the pharmaceutical art. The tabl'etsA(a)—(c) may be enteric coated by conventional means,

for example to provide a coating of cellulose acetate phthalate.

The invention will now be illustrated by the following non-limiting Examples in
10 which, unless stated otherwise:
(i) when given, "H NMR data is quoted and isin the form of delta values for major
diagnostic protons, given in parts per million (ppm) relative to tetramethylsilane (TMS) as
an internal standard, determined at 300MHz 61' 400MHz using perdeuterio DMSO-D6
(CDsS0OCDs), methanol-D4 (CD;0D) or CDCl; as the solvent unless otherwise stated;
15  (ii) mass spectra (MS) were run with an electron energy of 70 electron voits in the
chemical ionisation (CI) mode using a direct exposure probe; where indicated iounisation
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 guoted is the positive mass ion -

A 20 (M+H)T
(iii) 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
| CbI N,N'-carbony! diimidazole m.pt. melting point




ti x cli 0c,4 zrm ~Nx x Qghl ON NOO g)r- 00 O00 mx NA Qo ~,_ gxo M
x~-1 xdNAen ulu:l 00 NOO x1-INdO -1t - N V'1~ir"1 w1 MO, 4-4280DEC 2005

wQ 03/004487 PCT/SE(2/01311
39
MTBE tert-buty! methyl cther | DMSO | dimethylsulfoxide
DMF N,N-dimethylformamide Ac Acetate
HOBT 1-hydroxybenzotriazole aq aqueous
Boc or BOC | tert-butoxycarbonyl RT room temperature
HPLC high pressure liquid chromatography IPA iso-propy! alcohol
EDCI Ethyl dimethylaminopropyl LDA - | Lithium
carbodiimide diisopropylamide
TMEDA Tertamethylethylenediamine equiv, equivalents
PYBROP™ | bromo-tris-pyrrolidino-phosphonium
hexafluorophosphate '
& ' . ‘ Example 1A

N—[[#—(?; ,4-dichlorophenoxy)[1,4'-bipiperidin]-1'-yl}carbony}]}-4-fluoro-
benzenesulfonamide (an example of a cofnpound of formula (Ia)).

5 - To asolution of 4-(3,4-dichlorophenoxy)-1,4"-bipiperidine (Method C; 0.197g) in
dichloromethane (5Sml} was added 4-ﬂuor0benzcncsulfqnyl isocyanate (0.121g) dropwise
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) 8 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-1AYV are examples of compounds of formula (Ia) and were
prepared using similar methodology to that of Exarmple 1A, Recrystallisation was required

after chromatography for several Examples.

Example 2A
20 - N—[[4-(3,4-Dié:hlorophenoxy)[1,4'—bipiperidin]-1'-yl]carbonyi]—
benzenemethanesulfonamide (an example of a compound of formula (Ia)).

To a stirred solution of para-nitrophenylchloroformate (0.141g) in dichloromethane

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



O a.~2140 NR )c~CCa) 40CaC0) N ooci WwW3u Agno "-qcn 2 8 0 E C 200%&/\@E
03/ 004487 49 PCT/ SEQ2/ 01311 N oN ~aa 000 clg N N C-1x:,rti %leg\l

,Un

10

15

20

25

30

M~ON nmON\WVN C,iC4 O-ti.,r NNE N xxa: M-~Mv' .dv. O'PMcl'ncn\0
WO 03/004487 PCT/SE02/01311

40

benzenemethanesulfonamide (0.120g) was added followed by triethylamine (0.078g).
After 30 minutes 4-(3,4-dichlorophenoxy)-1,4"-bipiperidine (Method G 0.230g) was added
and-the reaction was left to stir for 2 hours. The solvent was removed under reduced
pressure and the resulting product was purified by RPHPLC (Waters Xterra® column),
(gradient, 90:10 0.2% aq ammonia / acetonitrile to 5:95 over 6 mins) to give the title
compound (202mg). '

'H NMR (399.98 MHz, CD;0D) § 1.30- 1.43 (rﬁ, 2H), 1.73 - 1.84 (m, 4H), 1.98 -
2.06 (m, 2H), 2.44 - 2.55 (m, 3H), 2.59 - 2.66 (m, 2H), 2.82 ~ 2.89 (m, 2H), 4.36 - 4.42 (m,
3H), 4.41 (s, 2H), 6.88 - 6.91 (m, 1H), 7.09 - 7.10 (m, 1H), 7.24 - 7.31 (m, 3H), 7.36 - 7.39
(m, 3H); plus 1 drop of 30% NaOD in D20O.

* ES+ 526/528

The Examples 2B-2X are examples of éompouncls of formula (Ia) and were

prepared using similar methodology to that of Example 2A.

Example 3A
N-[[4-(3,4-Dichlorophenoxy)[1,4'-bipiperidin]-1'-yl]carbonyl]-N,4-dimethyl-
benzenesulfonamide (an example of a compound of formula (Ia) where R?is not
hydrogen).
To a solution of N-[[4-(3,4-dichlorophenoxy)[1.4' -blplpendm] 1 —yl]carbonyl]—4—
methyl -benzenesulfonamide (Example 1B, 0.3g) in methanol / dichloromethane (1:1,

40ml) was added (trimethylsilyl)diazomethane (2M in hexanes) (Sml) dropwise. The

reaction was stirred under nitrogen for 12 hours. The solvent was removed under reduced
pressure and the resulting product was purified by RRHPLC (Waters Xterra® column),
(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,.
1H), 7.00 (d, 1H), 7.21 - 7.29 (m, 3H), 7.65 - 7.68 (ﬁl, 2H)

ES+ 540/542; m. pt. 151-153°C.
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Example 4A

N-Benzoyl-4-(3,4-dichlorophenoxy)- [1,4’-bipiperidine]-1'-sulforiamide (an
example ofa compound of formula (Ib)).
Benzoyl sulfamoyl chloride (DE931225, (1955) Chemical Abstracts 1956, 50,

5 7861a; 248mg) was dissolved in THF (5ml) and cooled to -78°C. Triethylamine (170u1)
was added dropwise over 160s and the solution was stirred for 25 min. 4-(3,4-
Diéhlorophenoxy)-l,4‘-bipiperidine (Method C; 329mg) in THF (5ml) was added dropwise
over 35min. Water was added then the mixture was evaporated. The residue was purified
by RPHPLC (Waters Xterra® Column, eluant 0.1% aq ammonium acetate : acetonitrile

10 75-5: 25-95) to give the title compound (37mg; MS M+H]" (APCI+) 512/514).

"H NMR (399.98 MHz, DMSO) § 1.59 (qd, 2H), 1.74 - 1.84 (m, 2H), 196 (d, 2H),

Ql‘f?‘ 2.06 (d, 2H), 2.76 (t, 2H), 2.86 - 3.03 (m, 3H), 3.08 - 3.17 (m, 2H), 3.71 (d, 2H), 4.57 -

4.64 (m, 1H), 7.02 (dd, 1H), 7.32 (d, 1H), 7.37 (t, 2H), 7.45 (t, 1H), 7.53 (d, 1H), 7.92 (d,
2H).
15 _ Example 5A
N-Benzoyl-4-(2,4-dichloro-3-methylphenoxy)-[1,4’-bipiperidine]-1’-sulfonamide

{an example of a compound of formula (Ib)).
4-(2,4-Dichloro-3-methylphenoxy)-1,4-bipiperidine (see Method C; 240mg) was
dissolved in dichloromethane (10ml). 'I_'riethylamine (107 ub v&lras added followed by
20  benzoyl sulfamoyl chloride (154mg). The solution was stirrred for 12h and then
concentrated, The residue was purified by Ey 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, CD3;0D) & 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, 2Hj, 1.59 - 1.70 (m, Z}i); plus 1 drop of 30% NaOD in
D,0.

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

prepared using similar methodology to that of Example 5A.
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Exampie 6A

trans 4-Chloro-N-[{4—{4—(3,4—dichlor0phenoxy)-1—piperidinyl]ciclohexyl]-
carbonyl]-benzenesulfonamide (an example of a compound of formula (Ic)).

Sodium 4-[4-(3,4-dichlorophenoxy)-1-piperidinyl]-cyclohexanecarboxylate

5 (Method F, 111mg), EDCI (99mg), HOBT (97mg), DMAP (32mg) and p-
chlorobenzenesulfonamide (98mg) were combined in DMF (3mi) and stirred overnight.
The solvent was evapdrated and the residue was purified by RPHPLC (Waters Xterra®
Column, eluant 0.1% aqueous ammonium acetate : acetonitrile 75-25 : 25-75) to give the
title compound (18mg; MS [M+H]" (APCI+) 545/547/549).
10 'H NMR (399.98 MHz, DMSO) & 1.23 (g, 2H), 1.35 (q, 2H), 1.74 - 1.7 (m, 7H),

2.02 - 2.11 (m, 2H), 2.88 - 3.07 (m, 4H), 3.09 - 3.21 (m, 2H), 4.56 - 4.67 (m, 1H), 7.02 (dd,
1H), 7.33.(d, 1H), 7.46 (d, 2H), 7.53 (d, 1H), 7.73 (d, 2H).

Example 7A
N-Benzoyl-4-(3,4-dichlorophenoxy)-[1,4'-bipiperidine]-1'-carboxamide (an

15  example of a compound of formula (Id)).
4-(3,4-Dichlorophenoxy)-[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 s
(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, 1), 2.72 - 2.78 (2H, m), 2.81 - 2.94 (3H, m), 3.79 - 4.22 (2H, m), 4.42
25 (1H,t), 6.98 (1H, dd), 7.25 (1H, d), 7.44 - 752(31—1 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 2 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 resulting product was purified by RPHPLC (Waters Xterra® column), (gradient,
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75:25 0.2% aq ammonia / acetonitrile to 5:95 over 6 mins) to give the title compound.
22mg; m.pt. 166-167°C; MS APCI 580/582/584 (M+H)).
'H NMR (399.98 MHz, DMSO) & 1.57 - 1.79 (m, 4H), 1.89 - 2.17 (m, 5H), 2.60 -
2.76 (m, 2H), 3.06 - 3.25 (m, 2H), 3.36 - 3.60 (m, 2H), 3.‘60 - 3.76 (m, 2H), 454 - 4.87 (m,
5 1H),6.93-7.11 (m, 1H), 6.93 - 7.11 (m, 1H), 7.30 - 7.40 (m, 1H), 7.49 - 7.66 (m, 2H),
7.85(d, 11), 8.12 (s, 1H).

The Examples 8B-8F are examples of compounds of formula (Ib) and were

prepared using similar methodology to that of Example 8A. Recrystallisation was required
10 after chromatography for several Examples. '

_ Example SA _
4-(3,4-Dichlorophenoxy)-N-(4-methylbenzoyl)-[ 1 ,4‘—bipiperidiﬁe]—1 '-sulfonamide

(an example of a compound of formula (Ib)). .

15 . 1,1-Dimethylethyl[4-(3,4-dichlorophenoxy)-1,4'-bipiperidin-1'-
yl]sulfonylcarbamate (Method L; 400mg) and triethylamnine (0.5ml) in dichloromethane
(5ml) at ambient temperature were treated with 4-methylbenzoylchioride (163mg). The
mixture was stirred ovefnight, the solvent was evaporated and the residue was dissolved in

. DMSO (1ml) and purified by HPLC (Waters XTerra® column) (acetonitrile/aquebus

20 ammonia gradient) to give the title compound as a white solid (70mg).
MS [M+HI" (APCI +) 526/528 (M~+H)
'H NMR & (DMSQ) 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, sj, 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 (14, d), 7.82 (2H, d).

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—Dich10r0phcnoxy)[1,4'—bipiperidin]-1'-yl]cérbonyl]—4—methy1— ' _

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
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(5ml). The solution was stirred until all of the starting material had dissolved. The solvent
was removed under reduced pressure to give the title compound. |
Mpt 201°C
MS [M+H]" (APCI+) 526/528
'HNMR § (CD;0D}) 1.28 - 1-.42-(2H, m), 1.70 - 1.82 (4H, m), 1.96 - 2.04 (2H, m), 2.35
(3H, s), 2.43 - 2.54 (3H, m), 2.56 - 2.66 (2H, m), 2.80 - 2.87 (2H, m), 4.34 - 4.42 (3H, m),
6.87 - 6.90 (1H, m), 7.09 - 7.10 (1H, m), 7.19 - 7.23 (2H, m), 7.35 - 7.38 (1H, m), 7.75 -
7.79 (2H, m). |

The Examples 10B-10D are examples of compounds of formula (Ia) and were

prepared using similar methodology to that of Example 10A.

Example 11A i

4-(3,4-Dichlorophenoxy)-N-{(1,2-dihydro- 1-0x0—4—isoquinolinyl)carbony]]-' [1,4*
bipiperidine]-1'-sulfonamide (an example of a compound of formula (Ib)).

To a solution of 1,_l—di1nethylethﬂ ([4-(3,4-dichlorophenoxy)[1,4'-bipiperidin]-1'-
yllsulfonyl]-carbamate (Method L; 0.305g) in dichloromethane was added 1,2-dihydro-1-
ox0-4-isoquinolinecarbonyl chloride (0.147g, prepared from the corresponding acid by
treatment with thionyl chloride at reflux) followed by triethylamine (0.097ml) and the
reaction was stirred under nitrogen for 12 h; The solvent was removed under reduced
pressure with the resulting product dissolved in DMSO and purified by HPLC (Waters
XTerra® column), (gradient, 75% ac_tueous {0.2% ammonia) / acetonitrile decreasing to 5% £y

over 10 min) to give 1,1-dimethylethyl {[4-(3,4 dichlorophenoxy)[l,4‘—bipipen'din]-1'-

: yl]sulfonjw]][(1,2—dihydro-1~oxo—4-isoquinoliny1)carbonyl]—carbamate. MS [M+H]+ (ES+) -

679/681). N

. 1,1-Dimethylethyl [[4-(3,4 dichlorophenoxy)([1,4'-bipiperidin]-1-yl]sulfonyl]{(1,2-

dihydro-1-oxo0-4-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),
(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
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"H NMR (399.98 MHz) & (CD;OD plus 1 drop NaOD) 1.58 - 1.69 (2H, m), 1.71 - 1.81
(2H, m), 1.92 - 2.05 (4H, m), 2.37 - 2.46 (1H, m), 2.48 - 2.56 (2H, m), 2.76 - 2.90 (4H, m),
3.84 - 3.90 (2H, m), 4.35 - 4.42 (1H, m), 6.86 - 6.90 (1H, m), 7.08 (1H, d), 7.30 - 7.34 (1H,
m), 7.37 (1H, d), 7.49 - 7.54 (1H, m), 8.27 - 8.31 (1H, m), 8.44 (1H, s), 8.75 (1H, d)
5 ' Example 12A
N-(Cyclohexylcarbonyl)-4-(3,4-dichlorophenoxy)-[ 1,4'-bipiperidine]-1'-
sulfonamide (an example of a compound of formula (Ib)). .
To a solution of 1,1-dimethylethylf{4-(3 4-dlchlorophenoxy)[1 4‘-b1p1pcr1dm] 1-

yllsulfonyl]-carbamate (Method L; 0.305g) in chloroform was added cyclohexanecarbonyl
10 chloride (0.094ml), triethylamine (0.097ml) and dimethylaminopyridine (0.086g). The
reaction mixture was heated in a CEM Discover microwave at 300W for 5 seconds
5\““&’ reaching a temperature of 50°C; pressure developed. The.solvent was removed under
reduced pressure and the resulting product was dissolved in DMSO and pdriﬁed by HPLC
(Waters XTerra® column), (gradient, 90% aqueous (0.2% ammonia) / acetonitrile
15  decreasing to 5% over ld min) to give the title compound (0.176g) as a foam.
MS [M+H]" (ES+) 518/520 '
"H NMR (359.98 MHz) 5 (CDQOD) 1.10-1.38 (5H, m), 1.44 - 1.62 (3H, m), 1.65 - 1.76
(6H, my), 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'-
suifonamide (an example of a compound of formula (Ib)). '
To a solution of 4-(3,4-dichlorophenoxy)-[1,4"-bipiperidine]-1'-sulfonamide
25  (Method G; 0.408g) in dic}ﬂorometﬁane (5ml) was added 2-methyl-propanoyl chloride
(0.126mil), tn’ethyiarnine (0.167ml) and dimethylaminopyridine (0.147g). The reaction was
heated in a CEM Discover microwave at 50°C using 50W 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), (gradient, 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
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'"H NMR (399.98 MHz) § (CD,0D) 1.30 (6H, d), 1.75 - 1.91 (2H, m), 1.97 - 2.11 (2H, m),
2.13 -2.32 (4H, m), 2.65 (1H, septet), 2.77 - 2.99 (3H, m), 3.02 - 3.12 (LQH, m), 3.12 - 3.25
(ZH, m), 4.04 - 4.15 (2H, m), 4.62 - 4.72 (1H, m), 7.09 (1H, dd), 7.31 (1H, d), 7.57 (1H, d)
Example 14A
5 4-(3,4-Dichlorophenoxy)-N-(2-phenylacetyl)-[1,4'-bipiperidine]-1'-sulfonamide (an
example of a compound of formula (Ib)).
To a solution 4-(3,4-dichlorophenoxy)- [1,4'-bipiperidine]-1'-sulfonamide (Method
G; 0.100g) in THF '(211:11) was added potassium zerz butoxide (0.083g) followed after 1h by
phenylacetyl chloride (0.0§7nﬂ). 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) & {CD;0D 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, ‘m), 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"-yljcarbonyl]-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 Zh 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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2.60 (2H, m), 2.72 - 2.80 (2H, m), 3.38 - 3.46 (1H, m), 4.27 - 4.37 (3H, m), 6.79 (1H, dd),
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 (Ie)).

4-(3 ,4—Dichlor09heﬁoxy)—[l A'-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 tn'et}njlamine (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
S solution was added agueous sodium hydroxide (1M, 6ml) followed by water (200ml). The
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) 8 pmsoy 1.27 (2H, gd), 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 using
similar methodology to that of Example 16A and recrystallisation was required after

chromatography.
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The preparations of certain intermediates are now presented.
. Method A
[1.4"Bipiperidinyl-4-ol
4-Oxo-piperidine- 1-carboxylic acid tert-butyl ester (20g) and 4-hydroxypiperidine
(6.7g) were stirred together in dichloroethane (200ml) with acetic acid (4ml) at RT for 30
minutes. Sodium triacetoxyborohydride (23g) was then added and the mixture stirred at
RT overnight. The mixture was evaporated to dryness and the residue taken into water,
extracted with diethyl ether (3x 200ml), the aqueous was basified to pH 9-10 and extracted
with dichloromethane (3x 200ml). The dichloromethane extracts were combined, dried
gS0Oy4) and evaporated to leave an oil (19g). The oil was dissolved in methanol (300ml)
and treated with concentrated hydrochloric acid (Sml). The mixture was stirred overnight
and then evaporated to dryness to leave the title compound as the hydrochloride salt (15g).
'H NMR (400MHz, DMSO0-D6) & 1.6-2.4 (m, 9H), 2.8-3.5 {m, 8H), 3.62 (m, 1H),
3.95 (s, 1H), 9.29 and 9.059 (bs, 2H), 10.9 and 11.09 (bs, 1H). '
Method B
4-(3 .4-Dichlorophenoxy)piperidine

Step- a: tert-Butyl 4-(3,4-dichlorophenoxy)-1-piperidinecarboxylate
Diethy! 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)

was added, after a further 15 minutes fers-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
(61.32).

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
a solid (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).
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"H NMR: §(CDCls) 1.77 (1H, br 5), 2.05-2.26 (4H, m), 3.20-3.49 (41, m), 4.61
(1H, s), 6.69-7.52 (3H, m). -
Method C
4-(3 4-Dichlorophenoxy)-{1.4 bipiperidine
5  Step a: 4-(3,4-Dichlorophenoxy)-[1,4'Ibipiperidinyl-1'-carboxylic acid zerz-butyl ester
' 4-(3,4-Dichlorophenoxy)piperidine (1.5g) was dissclved in 1,2-dichloroethane
(21ml). 1-Boc-4-piperidone was added (1.21g) followed by NaBH(OAc); (1.81g) and
acetic acid (0.37g). After 18 hours at rcom temperature aquneous NaOH (1M) solution and
diethyl ether were added. The product was extracted with diethyl ether, the combined
10 organic extracts dried with MgSO, and concentrated. Purification by chromatdgrapﬁy
(dichloromethane : methanol 92:8) gave the sub-title product (1.97g; MS: APCI(+ve):
429/431 (M+H)).

Step b: 4-(3,4-Dichioro-phenoxy)-[1,4Tbipiperidine
The product of Step a was disselved in dichloromethane (30ml) and trifluoroacetic
15  acid (15ml) was added. After 4 hours at room temperature the solution was evaporated and
the resultant gum triturated under ether to give the trifluoroacetate salt of the sub-titled
product as a solid (1.15g). The free base was liberated by addition of aqueous’NaOH. (ZM)
and extraction with ethyl acetate followed by evaporation of solvent to give the sub-title
;ompound as a solid (0.68g). '
20 | 'H NMR: 8(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 3297331

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

3

7 2-([1,4-bipiperidin]-4-yloxy)-5-chloro-pyridine

1 for starting material see DE19837386
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2 for starting material see WO 00/12478
3 'HNMR (399.978MHz, CDCl): § 1.44 (2H, qd), 1.74 - 1.86 (5H, m), 2.01 - 2.07 (2H,
m), 2.38 - 2.42 (1H, m), 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), 7.50 (1H, dd), 8.06 (lﬁ, d).

Method D
4-(3-Chloro-4-fluoro-phenoxy)-piperidine ,
DEAD (0.43ml) was added to a solution of triphenylphosphine (0.72g), 3-chloro-4-

fluoropheno} (0.403g) and 4-hydroxy-piperidine-1-carboxylic acid tert-butyl ester (0.5g) in

16 THF at RT. The resulting mixture was stirred overnight, HCI in dioxan {2m] of 4M) was
added and the mixture stirred at RT overnight. The mixture was thlen evaporated to
(\tii dryness and triethylamine (Sml) was added. The mixture was evaporated and the residue
was dissolved in methanol (10ml), placed onto a SCX cartridge (Varian, 10g, SCX
cartridge available from International Sorbent Technology Isolute® Flash SCX-2) and
15  eluted: first with methanol then with IO%NH3 in methanol, The basic fractions were
combined and evaporated to give the product as an oil (0.6g).
"H NMR (299.946 MHz, DMSO-D§) & 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
(1, m), 7.17 - 7.20 (1H, m), 7.30 (1HL, ©).

20 The following intermediates were ﬁrepared in similar manner to Method D:'

. MS: (M+H)

i 4-(4-chloro-2-methyl-phenoxy)-piperidine 2261228
4-(4-chloro-3-fluoro-phenoxy)-piperidine 230/232
4-(4-chloro-2-methoxy-phenoxy)-piperidine 2421244
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 2267228
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
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4-(2,4-diflucro-phenoxy)-piperidine 214
4-(4-chloro-2-finoro-phenoxy)-piperidine 230/232
4-(4-fluoro-2-methyl-phenoxy)-piperidine 210
4-(4-chloro-2,6-dimethyl-phenoxy)-piperidine 240/242
4-(2,3-dichloro-phenoxy)-piperidine 246/248
4—(2,S—dichloro-phcnoxy)-pipeﬁdinc 246/248
4-(2-chloro-4-methyl-phenoxy)-piperidine 226/228
4-(2-chloro-5-methyl-phenoxy)-piperidine 226/228
1-[3-methyl-4-(piperidin-4-yloxy)-phenyl}-ethanone 234 ’ m
4-(2-chloro-6-methyl-phenoxy)-piperidine 226/228
4-(4-chloro-2-ethyl-phenoxy)-piperidine 240/242
7-(piperidin-4-yloxy)-quinoline 229
4-(2-tert-butyl-phenoxy)-piperidine 234
4-(indan-5-yloxy)-piperidine 1218
4-(4-chloro-2-cyclohexyl-phenoxy)-piperidine 254/296
5-chloro-2-(piperidin-4-yloxy)-benzamide 2551257
4-(4-chloro-2-isoxazol-5-yl-phenoxy)-piperidine 275/281
4-(5-chloro-2-methyl-phenoxy)-piperidine 226/228
4-phenoxy-piperidine 178
4-(2,4-dichloro-6-methyl-phenoxy)-piperidine 260/262
4—(3-chloro-4—methyl-phenoxy)—ﬁiperidinc - 226/228 uf
5-chloro-2-(piperidin-4-yloxy)-benzonitrile 237/23%
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

3

Method E

4-(3.4-Dichlorophenoxy)-4'-methvyl-1.4'-bipiperidine dihydrochloride

2) 1,1-Dimethylethyl 4'-cyano-4-(3,4-dichlorophenoxy)-[ 1,4'-bipiperidine]-1'carboxylate
4-(3,4-Dichlorophenoxypiperidine) (Method B step b; 500mg) was dissolved in

dichloroethane (2m!) with 1-Boc-4-piperidone (446nig). Titanium teraisopropoxide
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(0.85ml) was added and the mixture was stirred overnight. The solvent was evaporated
and toluene (Sml) was added followed by diethylaluminium cyanide (3inl of 1M solution
in toluene). The mixture was stirred for 3h, then ethyl acetate was added (Sml) followed

. by water (0.5ml) and the mixture was stirred for a further 2h. The mixture was filtered

5 through a GF filter paper, and evaporated to give the subtitle compound (912mg; MS

[M+H]+ (APCI+) 454/456). ‘
'"H NMR (399.98 MHz, CDs0D) & 1.36 (s, 9H), 1.57 - 1.77 (m, 4H), 1.90 - 1.99 (m, 2H),
2.04 - 2.12 (m, 2H), 2.44 - 2.52 (m, 2H), 2.77 - 2.87 (m, 2H), 3.02 - 3.13 (m, 2H), 3.82 (dt,
2H), 4.31 - 440 (m, 1H), 6.81 (dd, 1H), 7.02 (d, 1H), 7.29 (d, 1H). |

10
b) 1,1-Dimethylethyl 4-(3,4-dichlorophenoxy)- 4'-methyl-[1,4'-bipiperidine]-1'-carboxylate

\M‘; 1,1-Dimethylethyl 4'-cyano-4-(3,4-dichlorophenoxy)-[1,4-bipiperidine]-1'-

. carboxylate (100mg) was dissolved in THF (6ml). Methyl magnesium bromide (3M in
ether, 220ul) was added and the mixture was stirred at RT for 2h. Further methyl

15 magnesium bromide (220411) was added and the solution was stirred for a further 60h.
Potassium carbonate solution (saturated aqueous) was added and the mixture was extracted

" with DCM. The organic phase was dried, filtered and evaporated to give the subtitle
compound (100mg; MS [M+H]" (APCI+) 443/445).
"H NMR (299.945 MHz, CD30D) § 1.01 (s, 3H), 1.47 (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), 345 -
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'-methyi-[1,4'-bipiperidine}-1'-

25  carboxylate (100mg) was dissolved in ethanol (Sml). 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
évaporated to give the title compound (95mg; MS [M+H]" (APCI+j 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 THF 10ml
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and the solution was cooled in ice. Sadium triacetoxy borohydride (1.45g) was added and
the mixture was stirred overnight and allowed to come to ambient temperature. The
reaction mixture was poured onto a stirred saturated aq solution of sodium bicarbonate.
The mixture was extracted with ethy! acetate thrice, the organic phases were washed with
5  brine, dried, filtered and evaporated. The residue was purified on an SCX cartridge
(International Sorbent Technology Isolute® Flash SCX-2), washed with methanol and then
product eluted with 0.7M ammonia in methanol. Further purification by chromatography
(silica, 90:9:1 DCM : methanol : triethylarmine) gave the subtitle compound (1.59g; MS
[M+H]" (APCI+) 400/402) as a mixture of cis/trans isomers. o
10 "H NMR (399.98 MHz, CDs0D) 8 1.23 (t), 1.25 (t), 1.28 - 1.59 (m), 1.70 - 1.81 |
(m), 1.96 - 2.07 (m), 2.17 - 2.27 (m), 2.32 - 2.40 (m), 2.45 - 2.56 (m), 2.58 - 2.61 (m), 2.80
- 2.89 (m), 3.30 (quintet), 4.10 (q), 4.14 (q), 4.34 - 4.40 (m), 6.88 (dd), 6.88 (dd), 7.09 (@), ﬁm}
7.09(d), 7.37 (d), 7.37 (d). .

15  b) trans Sodivm 4—{4—(3,4-dichloropheno'xy)-1-pipcridinyl]—cyc]oh;:xanecarboxylate
Ethyl 4-[4-(3,4-dich10rophenoxy)-1-piperidinyl]-cjrclohexanecarboxylate (0.97g)
was added to a solution of sodium ethoxide in ethanol (prepared froﬁl sodium (1.28g) and
ethanol (100ml)). The 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

o

f‘.’ )

sodium acetate.
'H NMR (399.98MHz, CD30D) § 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 (Sg; MS APCI 409/411
M+HD)). |
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IH NMR (399.98 MHz, DMSO}) 6 1.38 - 2.03 (m, 6H), 2.25 - 2.45 (m, 6H), 2.66 -
2.84 (m, 3H), 3.41 - 3.53 (m, 2H), 4.35 - 4.47 (m, 1H), 6.31 - 6.45 (m, BH) 6.91 -7.03 (m,
1H), 7.18 - 7.31 {m, 1H), 7.43 - 7.55 (m, 1H).
Method H

3.4-Dichlorophenoxv)-[ 1.4'-bipiperidine]-1'-carboxamide.

4-(3,4-Dichlorophenoxy)-1,4-bipiperidine (2.0g) was dissolved in glacial acetic
acid (0.608ml), the solution was diluted with water (6éml) and added with stirring to a

solution of sodium cyanate (0.395g) in‘warm water (3ml). The reaction was allowed to

stand for 30 mins. 2M Sodium hydroxide solution was added until the solution was
10  alkaline. The resulting precipitate was collected and washed with water followed by
_ dichioromethane and then dried to leave the sub-title compound (1.3g; ES+ 372/374).
o '"H NMR (399.98 MHz, DMSO) § 1.20 - 1.31 (m, 2H), 1.51 - 1.61 (m, 2H), 1.62 -
1.69 (m, 2H), 1.88 - 1.95 (m, 2H), 2.32 - 2.44 (m, 3H), 2.55 - 2.64 (m, 2H), 2.70 - 2.77 (m,
2H), 3.92 - 3.99 (m, 2H), 4.37 - 4.44 (m, 1H), 5.86 (s, 2H), 6.95 - 6.99 (m, 1H), 7.24 - 7.25
15 (m, 1H), 7.49 (d, 1H). |
Method ¥
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 (100m!) 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) (50mlx2). The
ey combined organic extracts were washed with HCI (2M, 70ml), NaOH (2M, 75ml) and
dried (MgS.O4), filtered and evaporated to give the subtitle compound as an oil (37.7g)
H NMR § (CDCl;) 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 (1, 1) '
b) N,N-Diethyl-2,4-dichloro-3-fluorophenyl carbamate
To a solution of N,N-diethyl-4-chloro-3-fluoropheny! carbamate (15g) in THF
(100ml) and TMEDA (9.7ml) at -90°C was added secBulLi (1.3M, 49.51111) 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 (17.39g) 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 e;:tracted with pentane. The combined organic extracts were dried

(MgSO,) and filtered. Evaporation of solvent and purification by HPLC (Waters XTerra®



WO 03/004487 PCT/ SEQ2/ 01311 79 The preparations of certain internedi ate

are now presented. Method A i 1,4 1Bipiperidinyl-4-ol 28 DEC ZUﬂF
4- Oxo- pi peridine-|-carboxylic acid tort-butyl ester (20g) and

4- hydr oxyyiopsiopdishe 5 (6.7g) were stirred together in di cRCHSBEEYanke
(200nt) wth acetic acid (4nl) at RT for 30 mnutes. Sodium

tri acet oxyborohydride (23g) was then8&dded and the mixture stirred at RT

vater, Pl DR APV RIRERLE QT Bt e MRS AR BB B ca 1o

pH 9-10 amdbt&iﬁ&@ﬁp@ﬂldwahfmllctg(ngor onet hane (3x 200ml). The di chl or onet hane
extracts were conbined, dried 1 23804 and evaporated to | eave an oil
(19g). TheHIVMRa$CBG S MWedl .32 (Ghenhahadb -3.300HT) m), Z8 (1He dgrd. 26+ h33 (14,
concentraté&d hydrochloric acid (5nl). The m xture was. stirred overni ght
and t hen dporated to dryness to |eave the title conpound as the

hydrocﬂl oauﬂgugﬂbltojmgl)opheﬂ—(g]NNR (400VHz, DVsO-D6) 8 1.6-2.4 (m 9H),

2.8-3.5 (m 8H), 3.6 2.(m 1H), 3.95 (s, 1H), 9.29 and 9.059 (bs, 2H), 10.9
and 11.09 (bs, M%chllﬁdm -Ristlopo- -34lycgophenpl Wbamtemﬁg)ow)qmssphfeddm TEFSt ep

a: tent-B 4d|cl enox 1-pi ate et hyl
azodi car b@@t ‘iu?ﬂr? tﬁ}éﬂéff)& X%”oh él%gg?%érl“jo#e]g\? ?ﬁfh@’ﬁ?lﬁ p%i ne
(62.99) Iardpashé@bﬂcﬂmefrwuﬁmg(s%ﬁﬁroﬂ%}as%hn@@ové‘xfnﬁgeﬁ Eﬁl&ﬂleés%ded followed by
3, 4-di chl or ophenol was added, after a further 15 m nutes

tert-buty Ihydlmwlﬂméwld @N? |d7pé} i 'ﬂi&reeldtlb@xb}apaneor( #8s Blyyred and ttetsph&wehsof ur a

(400 ver 30 mn he solution was stirr room
{enpel & uvasial P HREMIREHANEL o Fhdtpcch By Mistha PRt s Relradsf ficgat  on by
chr omat ogmmmﬂ]ére&lhyhe asibibPorgahit YhaeK 3nke BHed) Mg 8, fil&e8dhd tvddogate@mpound
as an oil (61.3g). 25 MS: APCI (+ve) 246/ 248 (M OC+2H) Step b:
4- (3, 4-Di @mglﬁﬁé%etﬁﬁ)mm%ér(ﬁéghe The product from Step a was dissol ved n
di chl oro ic acid (300mL) was added. After
24 hour S%W@b@egggélﬁh@)sﬁ%?ﬁhs was evaporated and the resultant
gumtriturated under ether to give thgespderfitl e product as 30 a solid

(36.69)-. The free base was | i berated By addition of 'aqueous NaOH (2M and
extra 2. Ol itheth - ponanfiog | owed by evaporation of solvent to give the

title compound 5 03/0 P /SE02/ QL 8o
"W R B ch;léF) 6180%9?“1%(22 ETMIEAN - e KR W 4 o1
(IH s), ttedudedaverImihtes Mtitag ik predifi@itién @fﬁhbﬁhg&&lﬂﬂomﬁe-réactmn was

|, 4" | bipiperidine 5 Step a:

4- (3, 4- D| ﬂt@rs@pmﬁé%yperpciﬁaslqﬂgrpﬁprélmr&prx@mntes- ddreesey lof emardngp sadutiobut y|

t |
(135 Ze(rth C hI r oe a‘(rﬂ;geE ﬁfl g& rar%j%% g;leggpl( é’ 02%) lﬁa\ﬁg%agég%aﬂ%%i ?apfor?tf" owed by
NaBH(Z0AC) & feinolt@nmdia ard fikh ﬁltaféldd T(He s31hd hnas Afabledd ith hatek Solbdwddaniso-

t enper at ure aqueous NaOH (IM solution and
hexane to give the title compound.

T
i

MS [M-H] (ES-) 184
'H NMR & (DMS0) 2.59 (6H, s), 7.18 (2H, d), 7.27 (2H, s), 7.30 (1H, t)
Method K

25 trans 4-[ 4-(3,4-Dichlorophenoxv)-1—Diperidinvﬂ-cvclohexanecarboxvlic acid

a) trans Ethyl 4-[4-(3 ,4-dich10rophenoxy)-l4piperidinyl]-cyclohexanecari::oxylate
Ethyl 4—[4—(3 ,4-dichlorophenoxy)-1-piperidinyl]-cyclohexanecarboxylate (method
F, step a, 0.97g) was added to a solution of sodium ethoxide prepared 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 phasc was extracted
twice with ethyl acetate-methanol mixtures and the combined organic phases were washed

with brine, dried (Mg80,), filtered and evaporated to give the subtitle compound as an oil. -



di et hyl ether were added. The product was extracted with diethyl ether, the
conbi ned 10 organic extracts dried with MgSO4 and concentr at ed. Puriieé ﬁ? |0E1
by chronmat ography (di chl or onet hane net hanol 92:8) gave the sub-titl 20t
pr oduct VS:  APC (+ve) 429/ 431 (MtH)). Step b:

4- (3, 4-Di (PH“%J H4Hhenoxy) - [ 1, 4' ] bi pi peri di ne The product of P2 IMs

di ssol ved in dichl oronet hane (30nl) d trifluoroacetic 15 acid (15ml) was
added. After 4 hours at roomtenperature the solution was evaporated and .
the resul ventMeHNT tAPCLaiedipunder ether to give the trifluoro acetate salt
of the sub-titled product as a solid (1.15g). The free base was |i berated
by addi ti dh N¥IRafuegjosisNaOH(@AM): 1 ratig defutatand)ilodD (&L, ), eLRy 1. 4c@ane, 1671 owed

(b 2%35’”% e efEpess el 55, 455, 3ty 118 TBRN o2 3 28156, 2. 50

3H 2-4.28
( r n) % ):7.2???266%3 H%HE% mo‘léh(g g{l oW r%gz Fbrﬁt% ﬁa:sad&g] re 52@?@3%{ 4 in a
S|mlafr n(alri{}e?f)to Met hod C. ME: (l\/HrH)

3 EZ‘ EEIS o amr%%-&gﬂﬁlﬁﬁﬁ%)hfnw 3@,-51}134' E&%ﬁ%@cammﬁc acid

j 4-difl or ophang 2£]{f]@ ,4b%19hleﬂgplgg&§é SRipsgridiny1]-cyclobexanecarboxylate
4-

4-

(3,
(2, 4- dlchloropheno y) I pip

(2, 4- di 8grvasItiseslvedlip bSudE | 80} aﬂfﬂSﬁCpaTd ttilsnedddidedGandia rugosa lipase
(3, 4-di chquI)ro 2- et hyl phenoxy) -1, 4' - bi pi peri di_ne343/ 345

[ (3, 4- PRI BB ERyY Masstigd ferf’ozmmﬁre@'ﬂﬁ@rww@ﬁeﬁ) wazpdgegd pver 4 h. The
1.4 -

9

B e e I e P T L e

mat erial weer (/\mxaompztmaheﬁnmmm ¢ 8088 NEthy] £0€tSas Blded4d tiedbbidad) , 1. 74
<o 1.86 (5H 2,38 - 2.42 (1H 2.44 - 2,50 (2H,
é’é‘n 2. 6(() %@Hhe@ escanéedafhe rgs'éﬁﬁm(sz’hd dw@.@&@de@ metéaayfmgsé% ad) pas %&IIM

6.66 (1H ,ohpr & GPakeldkTdN® célu% \(/&fgat -Bin Librds mple) (gradient, (5%

4- (3- Chl oro- 4-f | uor o- phenoxy) - pi peri di ne 0.43mL ed'to a

sol uti on MeCN/Npi¥ay| (PRGSphi4aE I(/IBCM@\)HS(3611?W W) -gave fHeuitle@pmpo@hd (44039)
and 4 ydrox% Ri g@ld di ne-l-carboxylic acid tert-butyl ester (0.5g) in 10
THE at Bt‘? ting mxture was stirred overnight, HO in dioxan (2rnl
of 4M waﬁlrlﬁdp@pl@gb@the m xture stirred at RT overnight. The m xture was
then evaporated to dryness and triethylamne (5m) was added. The m xture
was evapolist RAd+EHdBSH 372874ue was di ssol ved in methanol (10ml), placed onto
a SCX cargr e_avail abl e from | nternational

Rorbant T&m&@gﬁé&g@ﬁ&-m@g@ 4 on T B 15 Gn s | 38 S Ty o g R,

Tnd ovaporiag R a0 AR 2% @S‘f@”agﬁ%ﬁﬁ&ﬁ?%’féﬁ§ e
DNSOIQB) (Slﬂda)l7241(14ﬁd0,2]-l49(ﬂ)H d.83 - 1.91 (2H, m), 2.53 - 2.59 (2H, ),
2.87 - 2.96 (2H m, 3.22 - 3.39 (|HMna1 4439 (lH septet), 6.92 - 6.98

1.1-Dimethylethyl [4-(3.4-dichlorophenoxy)-1 .4'—b1mperidjn-1'-vj]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—dichlorophcnoxyj—l,4'-bipiperidine (1.6g)
and triethylamine (0.77ml) in dichloromethane (20m) at 0°C. After stirring at 0°C for 2h,
the reaction mixture was washed with 0.1M hydrochloric acid (3&)1111), dried MgS04) and
evaporated. The residue was triturated with diethylether (20ml) to 'give the title compound
as a white solid. (1.9g)

30 'H NMR 8 pmsoy 1.44 (9H, 5), 1.64 - 1.77 (2H, m), 1.94 - 2.08 (2H, rnj, 2.15-2.27 (4H,
m), 2.86 (2H, 1), 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 (14, m), 7.33 - 7.39 (lVH, m), 7.52 - 7.58 (1H, m)



(dH m, 7.17 - 7.20 (1H, m, 7.30 (1H t). 20 The foll ow ng |nterrred| ates
were prepared in simlar manner to Method D MS: ( MtH) 28 DEC 2005
4- (4-chl oro- 2- met hyl - phenoxy) - pi peri di ne. 2261228

4- (4- chl omoe B/dosesyr o- phenoxy) - pi peri di ne2301232 PCT/SE02/01311

4- (4-chl or o- 2- met hoxy- phenoxy) - - pi peri gj ne2421244
(4-fl uoro-2-nmet hoxy- phenoxy) - pi peri dr'he226
4- met hoxy- phenoxy) - pi peridi ne . 208 4-p-tolyl oxy-piperidine '192
4- chl or o- 3- net hyl - phenoxy) plpeﬁ_ﬂhﬁ§2251228

4-
4-(
4-(
4- (4-chl oro- phenoxy) er | g‘h&‘ 1 4-f | uor enoxy) - pi peri di ne196
4- (2, 4-di chl oro- phen ﬂ’é/éﬁlgmm [83-@11 say’
4- (
P

I

- [

2-ch 4 5L MR phenoxy) pi peri di ne230/ 232 2 8 DEC 2005 WO 03/ 004487 82
CT/ SEO %@%Tl_aé%‘ 4-di f | uor o- phenoxy) - pi peri di ne214 4-(4-chloro-2
f | uor o- phenHumpn pospmnphils ve28 (o2&l from EDTA anticoagulated peripheral blood as

" fc'hi?%%u 7 Becit e AR L P e 49945, 105-110). The cells

’2 C{N’I@l&@ﬂé&*mtﬁ‘s})hn e pevsysiurpisprtibal (IS 2NACR Bl 8mM, MgS0, 0.8mM, glucose

4-
2 T e 4 s S s o e
2-

chl or o- 5- net hyl - phenox erldlne226/228
w58 i/’},@g@p M. Safdn bi$add4BSA 0.1%, pH 7.4) for

3- med APM.Naphed- 5611\1’4»1‘4‘3

421 gﬂ%’%}%ﬁégtergﬁtmh %g,}r:rg;(y) egécfaﬁ{ﬂgg eé%%égglﬁnfuged at 200g for Smin and

pi pefckﬁ'p@r‘ld%d% ms) arLe QP &ﬂ]eZ F9e falfsAnd 8 theniinéterRiagh 0% el HINEF pRtae234
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-(indan-5 oxy) - pi peri di ne2l
-(4-c h(Rmﬁ}eDlysmd hex tjdorq)ﬁecnorx Pickinspe @rashmaﬁzﬂéd 28R S5UM fibronectin for two
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hl or o- 2- (g eridin-4-yl oxy) - benzam de255/ 25 L
4- chhawg 2D 2plsloxelk of besPlte. whierealifyeqs 35ePPa fcrfeﬁzm@/azldihe cells were washed -

5-ch] oro- nox dlne226/228 4- phenoxy- pi peri di nel78
2, 4- ES"‘%%‘P’%‘PW@?%F gk ?f% peri di ne260/ 262

3-chl or o- 4 coBpbYA @ﬂﬁ@% Ris Ries ipel-Bigs oA P&l I%aﬁmso and added to a final
hl or o- 2- ( pi peri di n-4-yl oxy -benzonltr|Ie237/2

2, A-ehinedritigtion 9f fd fay /v Mﬁ&ﬁssmp@ra iitated (bb/zlaezaddmon of an Asg
2- et h

+_ nethsbetipy 8h SRR ARNS FafEel FRRESS uo-3 Tuorescence (ls =490nm and I
3, 4- :dBEdhthrrﬁorﬁtdim 13th® h EN MY Y FlRbRede il 8280 Phide NBid20MBlecular Devices,

Sunnyvale, U.S.A.).

Compounds of the Examples were found to be antagonists if the increase in

bbhhmbhhhmhh\lbhi—‘b -h-h-b-b-'

fluorescence induced by eotaxin (a selective CCR3 agonist) was inhibited in a concentration
dependent manner. The concentration of antagonist required to inhibit the flaorescence 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 peﬁpheral blood as
previously described (Hansel et al., J. Immunol. Methods, 1991, 145, 105-110). The cells
were resuspended at 10x10° m1™" in RPMI containing 200 IU/ml penicillin, 200 pg/ml
streptomycin sulfate and supplemented with 10% HIFCS, at room temperature.

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

concentration of 2 compound according to the Examples or solvent to the lower wells of the



4- (3 4-Dichl orophenoxy)-4' -net hyl -1, 4' - bi pi peri di ne di hydrochl ori de ag % 1
-Di et hyl et hyl 4'-cyan-4-(3, 4- dlchlorophenoxy) [ 1,4 -Dbipiperidine] _26 DEC 2005
| " carboxylate 5 4-(3,4-Dichl orophenoxypi peridine) (Method B step b; 500nm)
was di ssoVO&dM4487 di chl or oet hane (2nl) with 1-Boc- 4-pi per i ISHEERAHABITY) .
Titani um teraisopropoxide 2 8 DE C 2%5 WO 03/ 004487 PCT/ SE02/ 01311 83
(0.85ml) was added and the mixture was’’stirred overnight. The sol vent was
evaporated and toluene (5ml) was added foll owed by diethylal um ni um cyani de
(3i nl ofhetraxol pleteod he ifiltet vlas dre)plactb @ verithe wueﬁs wab25pl of egifophil 3h, t hen

et hyl acetate was h&ﬁed 5nTL) foll owed by ter (0. Snﬂ% and the m xture was
st rr ecFUBRANSIQN IS ARACAZR theriop ofithe iuics. ke p%%tq vag @auhat@qh qulglhr HIGCAD Pt er

(APt ) A NERSEBHER iR 408 BT b A il "T T (o

4H) , 1 90 - ’ﬂhe&ﬁecﬁﬂm 2éMtaining. &ﬂs thaZhééantfﬂug?dt@d W%s%ére‘ful irG 3t fr%l'ﬁ 2.77 -
2.87 (m 2H) 02 - 3.82 (dt, , 31 40 (m 1H), 6.81

(dd, 1H)bow7tf@2“ﬂ1(ea ancld})scarqleé 9Tl(kuf1 tm% vm g once \mth pilw@hwylbuéfmgusalme
“D et Ho P8t ROHARARIO Epfts Loz iy dancR DR | ChichaniRl R by, 1

car boxythé@fige( &0 Helletsd by densidhoa6en (monon(ﬁﬁﬁﬁs at M ¢ mpaanes iadatter figrde (3M

in ether, 220l) was added and the m xture was stirred at RT for 2h. Further
net hyl rwomﬂgaf@)émﬁﬁlmwraérapﬁfzml topash aedled aA8dwelh plato(Gastash Thespelletedr ed

f urt her 60 i |
Qdeq SHE PR st 8O SRR B BB HEAPPRS e ot Bra Bhigh B SAINEARE. e
filteragoa elle@wa@@gzaksﬂmh?zqw&eu l'&%at%%%'tﬁéneaddﬁ@m%@qpéﬁlgﬁﬁig T%uhMtH ¥

(APCl +) 443144 H NVR (299. 945 "MHz, CD3QD) 1 (s . 1.47 (s, 9H),
1. 69 - of egeingphyils ppgrating gvas qgantifies a@gor@mg tophe mzth@QofSEraﬁlzet( J. imunel 81 -

€§ gg ( r&grﬁﬁ% }T]§g53 g% 2% @Zm%[&T‘galfl%gbﬁfismd}pﬁlislcpe(%fugﬁ(an&\?%% tPg Sg&mt‘%tSQ (m 2H),

4- (3, 4- di chlumgpheasyhe Exdmplestiure fdund 'to be Rhtagsists be ectakiidnaniited Bimae
1, 1- Di et hyl et hyl 4-(3, 4-di chl orophenoxy)- 4'-nethyl-[1, 4" -bipi I1_?er| di ne] - 1"
25 car t?@ﬁlypﬁmbcf{em@ lfmccmcwatm@desmn@ttﬁ&ﬁtﬂmq Wa §h1ft1=4§ym@§étﬁ B? i de

(2t of.,

Furt hort T o Bp i, e e A Alin b B3 AR GBI BB
sti rr eprésencecorfabsdnoe of stmpc'ﬁhﬁisaﬁhMMSa ent aéfidiposfahe dotnpogidgat COR3tbt | e
conpound (95ng;, M5 [MtH} (APCI +) 343/ 345). Method F 30 trans Sodi um
4-f4- (é’eé‘éa@Pg?ﬂdorophenoxy)-l- pi eridin Il-cycl ohexanecarboxylate a) Ethyl
4-[4- (3, 4-di chl or ophenoxy) - 1- pi p eridinyl]-cycl ohexanecar boxyl at e

4- (3, 4- Di chl orophenoxy) pi peri dine (Method B, 1.44g), ethyl 4

oxocycl ohexanecar boxyl ate (1.0g) and acetic acid (0, 34nml) were conbined in
THE 10nl 2 8 DEC 2005 WO 03/004487 PCT/ SE02/01311 84 and the. solution was
cooled in ice. Sodi-umtriacetoxy borohydride (1.45g) was added and the
.U-m xture was stirred overnight and allowed to come to anbient tenperature.
The




reaction mxture was poured onto a stirred saturated aq sol ution of sodi um
bi carbonate. The m xture was extracted with ethyl acetate thrice, Z8eDEC 2005
organi ¢ phases were washed with 5 brine, dried, filtered and evaporated. The
resi due vwge Bmhldred on an SCX cartridge (International Spebgrércheghnol ogy

I solute(r) Flash SCX-2), washed with nethanol and then product eluted with
0. 7M ammoni a i n met hanol. Further puggfication by chromatography (silica,
90:9:1 DCM : nmethanol : triethylam ne) gave the subtitle conmpound (1.59g; M
[ MFH * (APCl +) 400/ 402) as a mixture SLAIME trans isoners. 10 1H NMR (399. 98
MHz, CD3CD) 5 1.23 (t), 1.25 (t), 1.28 - 1.59 (m, 1.70 - '1.81 (m, 1.96 -
2.07 (m, 2.17 - 2.27 (m, 2.32 - 2.40 (m, 2.45 - 2.56 (m, 2.58 2.61 (m,
2.80 - 2389 (I@oon?po%ﬂd(;ﬂﬂ:irﬂﬁ@ég): 4.10 (q), 4.14 (q), 4.34 - 4.40 (m, 6.88
(dd), 6.88 (dd), 7.09 (d), 7.09 (d), 7.37 (d), 7.37 (d). 15 b) trans Sodi um
4-[ 4- (3, 4-di chl or ophenoxy) - | - pi peri di nyl ] - cychdhexanecar boxyl at e

Et hyl 4-[ 4- (3, 4-di chl orgoph ) BX- pj i di g_yl é cycl ohexanecar boxyl at e

(0.97g) was added th/aX uti Numr-et AdxTWe—ifh et hanofl) (prepared from
sodi um (1.28g) and''ethangl ( e solution was heated to reflux ‘
overni ght. Acetic acid was ded an he sol vent was evaporated. Ethyl
acetate, water gnd. sodi um hydr oxi de were added to the 20 resi due and an

i nsol ubl e whi t 851 d formed whi ch was col | ected by filtration and dried in
vacuo to give Thecguportd(hed conpound (469ng; MS [MNa]" (APCI-) 370/372)
containing sodiumacetate. 1H NWMR (399.98MHz, CD3OD) S 1.27 - 1.38 (m 2H)::
1.46 (q, 2H), WrRLO)or8Okm 21), 1.95 - 2.09 (m 7H), 2.40 (t, 1H), 2.55
(td, 2H), 2.8 -.S%ﬁzolo%mm, 4.39 (septet, 1H), 25 6.89 (dd, IH), 7.10

(d : ) _

4-

4-

, 1H), 7.37 {d od G

(3, 4-Di chl orgpherdeyN: 11, 4' - bi pi peri di nel -1' - sul f onani de, :
(3,4-Di chl or ophenoxy) - 1, 4' - bi pi peri di ne (15g, 0.0152 nol) and sul fam de &
(1. 45 0. 0152Rnis10ptigally ssibptitpied arpgutopEenally ubgitaied heopdyrldt refl ux for 24
hours. The resytiin xt was cool ed to anbient tenperature,
evaporated to %r%r%] ggqgggapﬁ‘égfrk&ls’i due was triturated with ether to give the
title conpoundrag hydioxen 8Pbpitbr(alg subditieLC, 4aRHB11 (MrH)) . 28 DEC 2005. WO
03/ 004487 PCT/ SF02/01311 85 'H NWR (399.98 M#z, DMSO) 5 1.38 - 2.03 (m

6H), 2.25 - 2. RsisEikylamponsilsgibstigtaharylypptepally substituted apdkyl of optignally 35 -
4.47 (m 1H), - : 2H), 6.91 - 7.03 (m 1H), 7.18 - 7.31 (m

IH), 7.43 - 7'%3%%&%&%?0%%,0(1 H5 4-(3 , 4-Dichl orophenoxy)-i 1

, 4' - bi%pi peri dim?eils-hydragam boCapultgl; 4- (3, 4- Di chl orephenoxy) - 1, 4' - bi pi peri di ne
(2.Qg) was dissplved in glacial acetic acid (0.608nl),, t sol uti Qqn was
diluted with voabf*efﬁm(téﬁff)rg%mag A \EAFtFWCE‘ElV]rWEWBC% ae&pﬁ%ﬁfn BBl S um
cyanate (0.39 J Te r S ERHNEIR 7 & d to stand for
30 nmins. 2M S?%??ﬁ%ﬂh%%g’]x%gﬁgyocfr%)gﬁohg@)ﬁlgﬁ’g%tm|I th@kg%ﬁuti on_was 10

al kal i ne. The NRS@(O)RIY, mR&a(@DNaﬂ?RIWogszm‘atlﬁdﬂRgsqomé%émowmﬁ’k\%t er
(3 30 Ess 37 R MR AR I0R0. traslkiveE) G e Cad ik s SUBRYT S 50

- 1. 2 - g N _ : LaH,. - (2,44
O

cycloalkyl (itself optionally substituted by C,.4 alkyl or oxo), methylenedioxy,

R

diflusromethylenedioxy, phenyl, phenyl(Cj4)alkyl, phenoxy, phenylthio, '
phenyl(C,4)alkoxy, heteroaryl, heteroaryl(Cy.4)alkyl, heteroaryloxy or -
_ heteroaryl(Ci4)alkoxy; wherein any of the immediately forqgoing pheny! and

25 heteroaryl moieties are optionally substituted with halogen, ‘hydroxly, nitro,
$(0)q(C14 alkyl), S(O)2NH;, cyano, Ci.4 alkyl, Ci.4 alkoxy, C(O)NH;, C(O)NH(C,.
4 alkyl), COxH, CO,(Cy.4 alkyl), NHC(O)(C;4 alkyl), NHS(0)2(Ci4 alkyl),
C(O)(Cy.4 alkyl), CFs or OCFs;
p and q are, independenﬂy,_{), 1lor2; ' :

30 RS R? RS, R, R RU R R™ R RY, R, RY,RY, R, R?, R, and R are,
independently, hydrogen, Cy.¢ alkyl (optionally substituted by halogen, hydroxy or



2H), 3.92 - 3.99 (m 2H), 4.37 - 4.44 (m 1H), 5.86 (s, 2H), 6.95 - 6.99 (m
1H, 7.24 - 7.25 15 (m 1H), 7.49 (d, 1H). Method T 28 DEC 7009
2,4-Dichl oro-3-fluorophenol a) NN D ethyl-4-chl oro-3-fuuorophenyl carbamate
A sol ut i omO@s/0u-8hl or o- 3-f | uor ophenol (26.9g) and di et hyl cEFBRE3PE3IdN] ori de
(259g) 20 in pyridine (100m) was heat ed to 100C for 12 h and then all owed
to cool. Water (100mL) was added arfd t he product was extracted with

di et hyl et her/ ts were
vvasheé W th H§p%§?/ﬁ 4}% )cﬁ%%?ﬂ?@n{?f)g@%}%% “%9?%%@‘%’&% iltered and
evapor at ed t o lgilagent ineirsuh hittd, NG d aﬂq;l)aN(GHal@lZiz,'&jD}z(ﬂ-J\M@lﬁ (CDC13)
1.18-126( ;}T:% - 3,44 (4H, ni‘g \ dddé: 6.99 - 7,02 25
(1H, 7n), 551?@ H@%“S N Ciis i) SEO N&?bhfﬁlbyl&ﬂa 8Y&n0y bu-o pHIh 14 @oBdnat e

Toasolutlon f t 5 in THE
(1ocor) and T&@&wgh C‘ 938@13@&% d'? @Eﬂ? W@%@W} g)m | st
mai nt &i ni ng tmﬂsmﬂxamum) HOMD} 2B G dr OU) ofiRersbydlyl@sains St rred
at -80C 30 for 2h. 1, Hexachl or oet hane 17 39 as a solution in

THE (50n) wasOPé.‘BB%IB’ SUBWFW%WQE%PY@BXY LY, llgl), ed+t o war m
1 0C. wat h t
e e et (bt SdojyRs A 28 9@%5@@5‘@%@@&%@?@& gty Pent 0o
08/ Doniny payEs 'Fé'i‘???ﬂ . O e N o4 O

col u | en % a .19 0
5% e/ N S0y ok aomg&&ﬂbt o NEt s AlORCNC gatkg, O

"NWVR $ (CDC13) éF]UgOC%PSZ (6h, m, 3.36 -3.51 (4H, n), 7.03 (1H dq), 7.26 -
7 33 ?I 5 "chl or o- fI uorophenol

NN- Di et hyl - 2 Zhitdmhbcjy N}éﬁ’; Na?nhm&m ‘CNROWIBINR PR 10t @Y (Gra alloyi)s salyyed i n
JHE (17ml). A gé ‘ihl um n| um drl de (33ml of ﬁM in THF) was
&8dded dr opwi é% etnﬁ& ‘7rF§e‘§‘ Btﬁr SR g et ddRe PHITGRYIS.Et hanol

was added foll faérp_.y azc?,}ﬂy Qqhh%gplﬁth bl @%erﬂﬂ@ e [HREr 5?»1%‘1'31 yny

suspensi on vva efed and 't he vvlth e The phases,
wer e separ at edubstﬂ’uﬁeémaé?@uslkp]hasﬁle\msalentomt ed thrice wth ether and the

conbi ped organj-€ 24MET e ) te nd e te ‘

gi ve ghe tltlg'i ﬁpaﬁg“?@da&e@aﬁé&&& P@%L@} ﬁg‘S “%i‘i—futeﬂﬂﬁ%&bﬁ (1H t)
Met hod J 15 2 00 I

2, 6-dnet hyl - béﬁrgenﬁl%bo %%nﬂ) ?\ wa%agm@nﬂfPﬁg%qcgirﬂ%eg\fgcgbé%gal\%séubs?trl\lttidoduced
over 15 m nut ehs'hahman,thmdgoumnprcedﬂh,ﬂ\ai(i%n abiy)aN(Gr.aalyd)s@nd these alkiie

reaction was |eft to stlr nastop f.l.aske f a fur

excess of amﬁ?‘g’sﬂydﬂnotﬁ oD g8 ) gjegdc‘&r ) t?‘PeOVFfi gﬁé}zgewa@?ﬁéft to
stir for 12h. StomNIEASIONTIES., ENGROSAEGA A6 HeERY MeaIR dogidnipen
filtered. The solid was Wwashed Wi th wa by iso- hexane to give
the £0tle conpeiliie forve: [ivg B descEged fopdtf and B! above), cyino, Crs alkyl o alkos

C(O)NH,, C(O)NH{(C; .4 alkyl), C{(O)N(C,.4 alkyl); (and these alkyl groups may
L join to form a ring as described for R® and R above), COzH, CO5(Cy4 alkyl),
NHC(0)(C1.4 alkyD), NHS(O),(Cy.4 alkyl), C(O)(C 1.4 alkyl), CF3 or OCEs) or
heterocyclyl (itself optionally substituted by halogen, hydroxy, nitro, NH,, NH(Ci.
25 alkyl), N(Ci4 alkyl); (and these alkyl groups may join to form a ring as described
for R and R” above), S(0)2(Ci4 alkyl), S(0),NH,, S(O)NH(C_4 alkyl),
S(0):N(C,.4 alkyl); (and these alkyl groups may jbin to form a ring as described for
RS and R7 above), cyano, Cy_q alkyl, Cy.4 alkoxy, C(O)NH,, C(OYNH(C).4 alkyl),
C(O)N(C,.4 alkyl); (and these alkyl groups may join to form a ring as described for
30 RS and R” above), CO2H, COx(Ci4 alkyl), NHC(O)(C1.4 alkyl), NHS(O)o(Crs
alkyl), C(0)(C1.4 alkyl), CF; or OCF3);
or an N-oxide thereof; or a pharmaceutically acceptable salt thereof; or a solvate

thereof.



"HNWR 8 (DVMBO) 2.59 (6H, s), 7.18 (2H d), 7.27 (2H, s), 7.30 (1H, _t)

Met hod K 25 trans "2 B°BEC 2009
4-14- (3, 4-Di chl or ophenoxyl - | - pi peri d| nyl I - cycl ohexanecarboxylic acid a)
trans Et hyb od0d4s1{ 3, 4- di chl or ophenoxy) - 1- pi peri di nyl ] - cycl phgxenasanboxyl at e
Et hyl 4-[4-(3, 4-di chl orophenoxy) - 1-pi peri di nyl]-cycl ohexanecar boxyl at e
(method F, step a, 0.97g) was added®2 o a sol ution of sodi um et hoxi de
prepared from sodium (1.28g) and ethanol (100m ). The resultant sol ution
was heated under reflux for 18h. Acetic acid 30 (0.1m) was added and the
sol vent was evapiioadd aftiBithe PneARE] whels xae, sodi um hydr oxi de were added
to the residue and ‘separated. The aqueous phase was extracted twice with

et hyl acet at e- net hanol m xtures and t he conbi ned organi c phases were washed
W th brin dr| S il gre ve the subtitle
corrpound an”di PN% g%ﬁ&mff‘tt)‘f g%?%@’i‘ /1%’55 %‘%ﬁtﬁ eé?‘”‘?’t"‘f%l—lh
(APCI g 400) 408rrlab¥emu%fmgﬁir%nﬂe5@ff§%1k(y%r@.aalllofyat'0) 5 (acetone) 1.20
(3H, t), 1.27 - 1.46 (4 m 3 ,184-190(2Hn)
1.95 - 2.02 (4H, n),215-223(1Hn)227-241 2Hrr)246(2H
?ga) ’ d;l 8 'Erza %}'ripouncf1 E(i)S (glamie ctlamP 1,2 or% lgerem one ofT an]d%v(m Ia’(O) and thc43 >
4-[4- (3, 4- D chh@eoRizeonxy) - 1- pi perl di nyl I -cycl obexanecar boxylic acid trans
Et hyl 4-[4-(3, 4-di chl'orophenoxy) - 1-pi peridinyl]-cycl ohexanecar boxyl at e
(0.89g) was dissolved in t-BuCH (180nml) at 38C. To this was added Candi a
rugo | i pase wder 3 red for .30 .m es-then water
(2om?’)%  dd g OBFEga %&mﬁ?glﬂﬁ%féré ﬁgé”}{c??é?ﬁs‘fcwisd for 48h and
filtered. The enzyme was washed with 9:1 t-BuOH - water ( 2 x20nm ) and the
filtrate was evaporated. Ethyl acetate was added to the residue and then _,
decant ed. 6-The A«snipeard assdaimedvin slaiinsks 8| $.etion hwheremaWols/SIBO and was L
purified by HPLC (Waters XTerra(r) columm with at-colum dilution of
sanple) (gradient (5% MCN NH3(aqg) (0.2% to 40% MeCN/NH3(aq) (0.2% ) gave
the titl e7.conpaunthpolndtdQlainted iaSlAmWN D] B, 456lor @ wibréih. Y &04: 168C M5 [ MkH; +
(ES+) 372/374 "H NWR S (O\/BO) 1.19 - 1.36 (4H, m, 1.50 - 1:59 (2H m, 1.78
(2H, &), 1.87 -- 1.96 (4H, , 2.09 (1H, td), 2.24 - 2.32 (1H, , 2.38 (2H,

T asR Eﬁ?&‘%}aé%ﬂ%&%‘ﬁ‘wﬁﬁ'@ A, 203 %56 851 St %#Sﬂslf#éﬁ%ﬂ i

.]."-yll sul fomythykarbamate tert-Butanol (0.48ml) in dichloronethane (2nl)
was added to a solution of chlorosulfonylisocyanate (0.43 ml) in

di chl or onet hane (5m) stirri ng at OC. The resulting 25 solution was then
added to g sol r y B 6g) and
triethyl am ne gb%n%d fnf:%ﬁﬁ%(r&icylrr@t 22%%(? Oérﬁlv)]m;htwg%@rpgt g’ﬁh}s&?léegll ng at 0C
for 28, the reactlon mxture was washed with 0.1M hydrochloric acid
(30nil), ied ( an eva ted, The _res] S triturated w

di et hyl et Her (D6 ?%wfiﬁ {ﬁﬂiﬂlle%%ﬁ‘péuﬁ’ewg’ g§f§ e o‘FuSBbstlfvfeéag) 3({5
TH VR 8 ( DVBQ)nehy Aol Gbbisiins beiid - e fvickg¥g graich 08 (2 m 2,38
. 2.27 (4H, %‘3%14@"”? 2 5§ ghosty fipt 2"’H‘°fﬁ?r‘r’)"”,L D8NS3 (3H, M),

3.76 (2H, d), 4.59 - 4. 81 (1H,

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

25 a. whenR3is bydrogen, T is C(O) and Y is N, reacting a compound of formula

(ID):
—X R2
OROe

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(O), and Y is N, reacting a compound of formula (II)
with a compound of formula (XXII):



m, 6.99 - 7.11 (1H, m, 7.33 - 7.39 (1H, m, 7.52 - 7.58 (1H, m 2 8 DEC
2005 WO 03/ 004487 88 EXAMPLE 17 Phar macol ogi cal Anal ysis: Cal ci um f [2uixDEIC405
22-- assay PCT/ SE02/ 01311 Human eosi nophils Human eosi nophils were isol ated
f r om EDTAVEIBIe-BEGUl at ed peri pheral blood as previously deSEFREBEH3IHansel
et al., T. Inrnzinol. Methods, 1991, 145, 105-110). The cells were '
resuspended (5x106 m -f) ,and | oaded9%i th 5M FLUO 3/ AM + Pl uroni c F127
2.21lmM (Ml ecular Probes) in | ow potassiumsolution (LKS;, NaCd 118nM
MySO40. 8mM gl ucose 5.5mM Na2, CO3 8. 5mMV 1 5mM HEPES 20mM CaCl2 1.8nmM
BSA 0.1% pH 7.4) for one hour at roomenpérature. After |oading, cells
were centrifuged at 200g ¢jor §mth and Juspefdded in LKS at 2.5x 106 ni-1.
The cells were then transhegred || FLIPr pl@é)gﬁ (Pol y-D- Lysi ne

pl ates from Becton Di ckgison~gre-Tncubated with 5MYfibronectin for two
hours) at 25l 1well. The plateHwas centrifuged at 200g for 5mn and the cells
were washed tw ce witt; LKS (200l ; roomtenperature). A conpound of the

Exanpl es was pre- ¢ibes & vehydrogddlyBads S0@).a8tisdC(0) and Yl s dN, reacting @emnbngoiind  of
0.1 % v/v) DVsO Aifﬂgﬁs V\@S initiated by the addition of an A50
concentration of & “}‘F‘ the transient increase in fluo-3 fluorescence
(I'F, =490nm and 1E, 520nm) nonitoredyuspng a FLIPR (Fluoronetric | maging

Pl at e Reader, Mbl ecul ar Devices, Supnywal el U. S. A.). Conpounds of the
Exanpl es were found to be ant agog} 'f/ﬁ\\he ingngase in fluorescence
f#induced by eotaxin (a selective agoniot) was inhibited in a
concentration dependent manner. The cancentration of antagonist required to
inhibit the fluorescence by 50%can be used to determ ne the |IC50 for the

ant agohi st at t he Wdbre-ompoupé of formmatldn shaprpiente ehesrtable baseiimarsuitable

«80sinophils were i t TA anticoagul ated peripheral blood as

W evi ousl y descri E@g&?ﬁﬁgége{ %a%%én%#aﬁ(}g’ni nunol . Met hods, 1991, 145,
105-110). The ckl ken REichydesteapened80R! WL@XL06ahd Yiis iN) rédbiihg e @bbbihdg 200
| WUrnl penicillin, 200 g/m__ streptonycin sulfate and supplenmented with 10%
H FCS, at room t efpErEBE&EVIEDsi nophils (700 1) were pre-incubated for 15
mns at 37 Cwith 7 1 of either velicle or conpound (100x required final

concentration in 10% DI\/EIEQ{ Dt gx ptate (ChenoTx, 3m pore,
Neur opr obe) was | oaded byMadd ondlent rati o g eotaxin 0.1 to
| 0OnM (a sel ective CCR3 agoni $ bngentirat i ok}(\(? Qge) containing a
concentration of a conpound aceetdi ng he Exanpl es or solvent to the

| ower wells of the 2 8 D E C 20 WO 03/004487 PCT/ SEO2/ 01311 89 NS |

cherot@xi s pl at e. withenfacyltielide®RSCORRD ipihe pesemeas attage, We b lssitaielsalvedt, &f
eosi nophil suspension were added to the top of the filter. The plate was
i ncubated for 1 hfooRt Ee3PeE; a- humidi fi.ed i ncubator with a 95% ai r/ 5% CQO2

atmosphere to gl | g;yalgpgﬁg;{ggﬁ%%g@ﬁ@g,im R8PhA V11D, feablisy h Bahpbidth not

m grated, was car
of formula (XIX):

15 ) with an acyl halide R*COHal in the pré:scnce 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(O); and Y is N, réacting a compound of formula (X):

RL_._ X R2 . P
OROH

l:_Cl X
O



above the filter and discarded. The filter was washed once wi th phosphate
buffered saline (PBS) containing 5 nM EDTA to renobve any adherent gél0&. 2005
Cells that had mgrated through the filter were pelleted by centrifugation
(300xg f 1 at roomtenperature) and the filter re , he

super nat gﬁ?%%ﬁ%?erred to each well of a 96-well plate (ggg}‘:@(ﬁ%ﬁe ,
pelleted cells were |ysed by the addition of 28 | of PBS containing 0.5%
Triton x100 fol | owed by two (_:g/cl s of fr;eze/thavvi ng. The cell |ysate was

t hen added to t he vstibesiiisnamide R‘fﬁ{QﬁmﬁﬂBrin b presgricaeplaitiase, ki giswitabby was
gquantified accordi ng, to the nethod of Strath et al., J. Irnunol. Methods,
1985, 83, 209 by AREER | ng eosi nophi|l peroxidase activity in the

supernatant . CORPQURAT Aid Whie BYATICHS alPs NOWAdLid Da BEmPAIROSM oA SaOf

eot axi n nedi ated human eosinophil chenmptaxis if the concentration response
to eotaxin was shi(Kval) wishetseliongrahlafde RS 0,€bim thopresemozedf aMpag i ang t he
concen%rati on of eot %i%]n regjg_ui red to give 50% chenotaxis in the presence or
absence of corrpouﬁ'dl’éa SYEE ¢ he apparent affinity of the conpounds at CCR3
o be cal cul ald.wiénd DECOR0: S6) HOPAAGE BETSFIOBAAABY Tirdly CLALME 1. A
conpound of formula (1): (I} 5 wheréin: Tis C(O or S(O2Z; is C(0) or
S(O2; Xis CH2, h@dwoiyshiga cornpen@rE formla (XND: R is optionally substituted
aryl or optionally substituted heterogyclyl; R2 is hydrogen or -6 alkyl;
R3 is hydrogen or optior]gll},ksu nt fed 6 RFkyl; R4 is alkyl, optionally
substituted aryl, optionally Sti tpyiey yl or opti a&ﬁl ly substituted
het erocyclyl; 15 R5 is hydrogen\or ; yspgmn t e ’foregoing aryl ™
and heterocyclyl noieties are optionally substituted by: hal ogen, cyano,
nitro, hydroxy, oxgerenf @keer is%é@ﬁﬂ?%bl_epdﬁ%?%zou NRdGeidtiRgkhe product so
NR12C( O) NR13R14, S(O) 2NR 5R16, NR 17S é{g),R", O}DNR"O, _ C(gO) Rgl, Q2R'2,
NR ° 30DR2R24, ' Cl- 6 fermed|withdk S(OHNBRA K &% pleSen®)eflak ppproplia® caliRling/agerd IDCF3{:)
Cl 6 al koxy(d _6)al k Xt,ff ’ il ~al kylthio, C2-6 al kenyl, C2.6 al kynyl, C3-1o
cycl oal kyl (itselFSB‘g"’f BP Y‘T’@* substituted by Cl4 al kyl or oxo),

et hyl enedi oxy.i, dkh Taf@Nwidy beMITicyad TR or e ek (R hoariafanoxy,
phenyl t hi o, phenyl (Cl4)al koxy, heteroaryl, heteroaryl (Cl4)al kyl, :
het er oaryl oxy or coepeundafypraaf{XaiVkoxy; wherein any of the inmmrediately
foregoi ng phenyl and 25 heteroaryl noieties are optjonally substituted with
hal ogen, hydroxy, nitro,1 S(Oq(Cl-4 %zkyl), S(0) 2NH2, cyano, Cl-4. al kyl,
Cl-4 al koxy, C(ONH2, @®RENXKC | KW\ ), H, (CL.4 al kyl), '
NHC( O (Cl1. 4 al kyl), NHS(C))Z(C}@NH—j@{2 al kyl YXI\gF3 or CCF3;

and gq are, independently, 0, 1 ®r_2/ 30 , , R9, R10, R 1, R12, R13,
R14, R15, R16, R17, R19, R20, R21, R22, and R23 are, independently,

hydrogen, Cl-6 al kyhe GAREARWHRACEWIENEHS)SSr RICHT 99 SrherdhY B° 93e@¥1 or
ethyl, or (OR")3 is (OCH,);CCHg;
j. when T is S{O);, W is C(0) and Y is CR®, coupling a éompound of formula

(XV): |
R’ |
w _NH
, N S\\ XV}
: : R° O '
20 to an acid R*“CO.H in the presence of an appropriate coupling agent, in a

suitable soI\}ent;
k. when T and W are both S(O), and Y is CH, coupling a compound of formula
(XV):



2 8 DEC 2005 WO 03/004487 PCT/ SE02/01311 91 (C3_10 cycloal kyl), CH2(C2.6

al kenyl), phenyl (itself optionally substituted by hal ogen, hydroxy, nitro,
NH2, NH(C1l.4 alkyl), N(Cl_4 alkyl)2, S(O2(G _4 alkyl), S(O2NH2, 78 0F¢ 2505
S(O 2NH(CL1. 4 al kyl), S(O2N(Cr7.4 al kyl)2, cyano, Cl-4 alkyl, C -4 a? koxy,
C(ONH2, C(ONH(C1.4 alkyl), CO2H, COZE:% al kyl), NHC(O (C14 al kyl), 5.
NHS( O 2(Cl14 alkyl), C(O(CL.4 al kyl), or OCF3) or heterocyclyl (itself
10 optionally substituted by hal ogen, hydroxy, nitrgzs NH2, NH(Cl.4 al kyl),
N(Cl-4 alkyl)2, S(0)2(Cl,. S(IQ‘QZNHZ, S O 2NH( C7- 4 al kyl ),

S(0)2N(C1. 4 al kyl) 2, cyBrTb‘,“‘ yi'\ @ oxMH C(O) NH2, C(O) NH(C1-4
al kyl), C(ONCL_4 al kyl) 2, =1 VS NHC( O ((!823/)4 al kyl),

NHS( O 2(Cl14 al kyl), C(O(C1L_4 al 4 3%, alternatively NR6R?,
NR$SRO, NR13R14, NR15R16, NR19R2 or N(Cl1.4 al kyl')2 fay, independently, form
a 4-7 menbered h 4 i |¢i di ne,

azepi ne, 1, 4- m)rg ar ?ﬁ%ﬂér‘: ﬁ]in]@% Sgg)e g ﬂletﬂgp ﬁelg&?d’eoc’f aSJagep 14 Pé{ﬁ?&h
substituted by GizhézahkR?zsqrbtﬁ:perogmstoahbagwpamlrby dibyl a Bbiip @nrdid¥24 are,

i ndependently, Cl 6 alk (optipnally substituted by ha ogen hydroxy or
C3.10 cycl oal kyI formelpceherein Reﬁwyﬁrogpnewyh a(smt@:é(r plkplsting aggnt yn Bigbst i t ut ed

by h ogen, 2 H N C74 alkyl)2 (and these
al kyI gr oups na@l)éj}’(%}cn a%%”%egas“‘ﬁg unﬁg *for R6 and R7 above),

S(0) 2(Cl-4 al kyl ¥.is CRCGhdWHs n&(k@)ﬂ?&!ﬂﬁ%aﬁl babl‘éﬂa)e.d Rl 2bfrpburdd &f f@hhﬁxl% (and

these al kyl groups may 20 join to forma ring as .described for and R7

above), cyano, CiR “&ekﬁ‘yii’ is €H hy marbesy of th@(d@ﬂNHQ(R as 5)) NH(IQUOmIQm k@ﬂ i,

destr bed for Rbalkal er kel s St BUBS Ry Akt il Gpitl Sy )

NHS( 0) 2( C1- 4 al kyd,])vng(O)(Cl 4 al kyl), CF3 or OCF3) or het erocyclyl (itself
optionally substituted by hal ogen, hydroxy, nitro, NH2, NH(Cl1l 4 0-5 al kyl),
N( C1}& al kyI)2 (and these al kyl groups may join to forma ri ng as descri bed

for R6 a ( a 1),
S0 20 Ch2a af T Bbeesi ™ et Stippsinie e Sppo R P phbI DR
descri bed for phdRthadatidlly abespegble ctteiereoCdr Asdbdey therddt, #hdad koxy, C(O) NH2,
C(O NH(C1-4 aI kyl ), C(O)N(O al kyl) 2 gand t hese al kyl groups may join to
forma ring agh%*é'saewtb"@ame@emlqr@%w RHUSBOVEOATIONOPH,  C02( CL. 4 al kyl ),
NHC(O) (C1_4 alkyl), NHS(0)2(Cl1_4 alkyl), CO(Cl.4 alkyl), CF3 or OCF3); or
an N-oxide thereof; or a pharnmaceutically acceptable salt thereof; or a
sol vHi e 13. heerdom;ﬂau&dDEﬂanﬁ%uMDI)Oa%/cﬂwﬂléﬂh BETEh $E624 PiBmhic@@cAly A conpound
as claimed in claiml wherein X i ound as clainmed in claiml or
2 wherein R1 flgcegﬁgi?yq altdherees ena V%flﬁre&rﬁe‘c‘)rg&oﬁn thgeRY-of {1 uori ne,
chlorine, Cl1.4 alkyl or Cl-4 al koxy.- 4. A conpound as clainmed in claiml, 2
or 3 wherein one of T and Wis C(O and the other is S(0)2.

14.  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.

15. A compound as claimed in claim 1 which is:
N-[[4-(2-Chloro-4-fluorophenoxy)[1,4'-bipiperidin]-1'-y}carbonyl]-4-methyl-

30 benzenesulfonamide;



or 4 wherein T i

c 3 s C(O. 6. A
5 wherein Wis S (0) 2.
o]

10 S. A compound as clained in cl , 2,
conmpound as claimed in claiml1, 2, 3, 4 or 7., A .
conmpound as clainmed in claiml1, 2, 3, 4, 5 or 6 wherein Yis N 15 88 DEC 208
compound as claimed in claiml1, 2, 3, 4,5, 6 or 7 wherein R2 is hydrogen or
methyl. 9. A conpound as claimed in claPfhl, 2, 3, 4, 5 6, 7 or 8 wherein

R3 i s hydrogen A ound as i,med i al 2 5 6, 7, 8
or 9 wherein Fﬁ'[flg(%gglsof?'g%aop%ﬂgﬁi)ﬂ’g’fbﬁ%lpg‘a%gf‘ hfﬂgc}?f]l%onggfﬁgleﬁ%'sen from
t hose provi dethdnBerelsalfffabiidd:l. A process for preparing a conpound fornul a
(I') as clained in claim1 conprising: 25 a. when R3 is hydrogen, T is C(O
and Y is N, rehChiongNalléd@mblora-defindrophemony)1.#)ipiperidi}-1-ylldarbaiyh an

i socyanat e of t{orrml alfR4V\N:C=O in the presence of a suitable solvent at a

sui tabl e t enperatHaHEH Y

aimil, 2
o)

d€when T is C(O), Wis S(O2 and Y is N, reacting

a congound of j-ehl%wghl(i-chmf&h-ﬁ]&eﬁmum[th'-ﬂi%eﬂhiﬂ]-ﬁ'Z%Uéa}ﬁo 18 DEC 2005
WO 03/ 004487 PCT/SE02/01311 93 0 - \"\ / 7 " J~ S-~'N H (XXIl) c. when
R3 i s hydr ogerdenZeresul§m@zde;Wis C(O and Y is N, reacting a conpound of

formula (IX): i £.h co und of f La.(lLl) J e . presence of a
suitabl e base,ﬁi[w'é'(;@lofoéﬁ"l 0“?5‘1‘39@‘&'8{12%&“13 erﬁ*&fﬁff}fiﬁﬁ@% 4éﬁ"él‘frﬂ're; d. when
R3 i s hydrogemendedesulfln@ntae: Wis (O and Y is N, reacting a conpound of
formula (XVI11): 2 ROX--~ NNSNH2 . (XVIIl) J o 10 with an acyl halide
R4COHal i n t héV-pide@ebitlermt-fmotrphenoiy) 14 dipiperidin]- Folllcerbonyldt  room
tenpepature; e. when i s, hydrogen, T is S(0)2, Wis C(O and Y is N, .
reacﬁpng a co?ﬁSB%ﬁﬂ‘&S‘ﬂ%‘a%‘?enula (XIX): RR2O HX--~\ IN-~NSN(XIX) 0O 0

N-[[4-(4-Chloro-2-methylphenoxy)({ 1,4 bipiperidin]-1'-yl]carbonyl]-2-methyl-
benzenesulfonamide;

4-Chloro-N-[[4-(4-ch] oro—2-methylphenoxy) [1,4"-bipiperidin]-1'-yljcarbonyl]-
benzenesulfonamide; .

15 2-Chloro-N-[[4-(4-chloro-2-methylphenoxy)[1,4'-bipiperidin]-1'-yljcarbonyl]-
benzenesulfonamide; '
N-[{[4-(4-Chloro-2-methylphenoxy){ 1,4"-bipiperidin}-1'-yllcarbonyl}-4-fluoro-
benzenesulfonamide;

N-[[4-(4-Chloro-2-methylphenoxy)[ 1,4-bipiperidin]-1'-yl]carbonyl]-4-methyl-

20 benzenesulfonamide;

N-[{4-(4-Chloro-2-methylphenoxy){1 ,4"-bipiperidin}-1"-yl] carbonyl]-
benzenesulfonarnide;
N-[[4-(2,4-Dichloro-3-methylphenoxy)[1,4'"-bipiperidin}-1'-yl]Jcarbonyl]-2-methyl-
benzenesulfonamide;

25 N-[[4-(2,4-Dichloro-3-methylphenoxy)[1,4"-bipiperidin]-1'-yl|carbonyl}-4-methyl-
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*-yl]carbonyl]-

30 benzenesulfonamide;
N-[[4-(2,4-Dichloro-3-methylphenoxy)[ 1,4 -bipiperidin]-1'-yl]carbonyl]-4-fluoro-

benzenesulfonamide;



15 with an acyl halide RACOHal in the presence of a base, in a suitable

sol vent, for exanple at roomtenperature; followed by deprotecti onazcé ég?

carbamate so fornmed; f. when T and Ware both S(O2 and Y is N, Dile 1085
conpound of formula (X) R XO-S NC (X)) JO238 DEC 2005 5 WD 0310 04
4 8 7 PCT/SE02/01311 94 with a sul fonaiide R4S (O 2NHR3 in the presence of

a base, in a I when and Y is N,
reacting a co?%pg?@ lﬁp Q?‘g Pr%jglemg'%?@?’jy)&? %}pgracﬁlpkg IT@%O(?%'ﬁde RASO2CL in
the presence otnsnbafifonainided Suitable solvent; h. when Tis (O, Wis
S(0)2 and Y is CR5, can be prepared by firstly hydrolysing a conpound of
formula (X): N[[4- (R A-RicRlRo-2- - 03Dy ipthenoxh Bl 4ibipipéridield eyl dasbopyBi2metiy) a C1_6
al kyl group, and re%%gnn]g he product so 10 formed with RAS(O 2NHR3 in t he

presence of an afipf ®coupling agent, in a suitable solvent; i. when T
and Wsare bot hy 4a]f)gghj6b y -
conpound of for?riuag?g & %y (XI)@El OlE?péEtjsrﬁﬂ g%&%gﬂgﬁlgglﬂﬂmﬁ]yl

RAC( OR ) 2N( Oﬂbﬁ@mpsw&@me) 3, vvherel n R is methyl or ethyl, or (OR )3is

Compound of . 1 BHPE NP FRerormeples o H 4 S o o

the presence gtnRRcaPRLARIdeat € coupling agent, in a
4-Chloro-N-[[4-(3,4-dichloro-2-methylphenoxy)[ 1,4™-bipiperidin]-1'-yljcarbonyl]-

10 benzenesulfonamide;
N-[[4-(3,4-Dichloro-2-methylphenoxy)[1,4-bipiperidin]-1'-yl]carbonyl}-4-flucro-
benzenesulfonamide;

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

15 N-[[4-(3,4-Dichlorophenoxy)-4'-methyl[ 1 ,4"-bipiperidin]-1'-yl]Jcarbonyl]-4-methyl-
benzenesulfonamide:
N-[[4-(3,4-Dichlorophenoxy)-4'-methyl[1,4'-bipiperidin]-1'-yl]carbonyl}-4-fluoro-
benzenesulfonamide;
N-[[4-(3,4-Dichlorophenoxy)-4'-methyl[1,4'-bipiperidin]-1'-yljcarbonyl]-2-methyl-

20 benzenesulfonamide;
4-Chloro-N-[[4-(3,4-dichlorophenoxy)-4'-methyl{ 1,4'-bipiperidin]-1'-ylJcarbonyl]-
benzenesulfonamide;
2-Chloro-N-[[4-(3,4-dichlorophenoxy)-4'-methyl[ 1,4"-bipiperidin]-1'-yljcarbonyl]-
benzenesulfonamide; |

25 N-[[4-(3,4-Dichlorophenoxy)-4'-methyl[1,4"-bipiperidin]-1'-yl}carbonyl}-3-
trifluoromethyl-benzenesulfonamide;
3-Cyano-N-[[4-(3,4-dichlorophenoxy)-4'-methyl[1,4"-bipiperidin]-1'-yl]Jcarbonyl]-
benzenesulfonamide;
N-[[4-(3,4-Dichlorophenoxy)[1,4"-bipiperidin]-1'-ylJcarbonyl]-

30 benzenemethanesulfonamide;
N-[{4-(3,4-Dichlorophenoxy)[1,4"-bipiperidin]-1'-yl]carbonyl}-

methanesulfonamide;



sui tabl e solvent; k. when T and Ware both S(0)2 and Y is CH, coupling a
conpound of fornmula (XV): 28 DEC 2005 95 R3 \\ ENH XV ( ? %\--/ é?s

a sulfonyl chloride RAS(Q 2CI in the presence of a base and a sol verk DEELZUUS
wherein R3 is not hydrogen, can be prepared by al kylating a conpound of .
formula (1) wherein R3 is hydrogen, wit98a, suitable al kyI atlng agent in the
5 presence Ofe& f#ﬁ %SLP ase in a suitable solvent; or is CR5 and RS
is not hydrogei:l {/ r é@ﬁﬂ’é(a’h???ﬁﬁ)a %@%BWHH WE?WQP&U 2(1F5’thWr'iere Yis
CH by reacti orbé;lfzcﬁggglfgﬁﬁ,ﬁldgn (R3 is H) or nonoanion (R3 is alkyl) (forned
with a suitable base) wth anh al kylating agent in a suitable solvent. 10

12. A phar mnacebit[[€&- ChmeGsmtlhgtphemm@[EA -Dbipipertimipundabbnyihd-hethpil a (1),
or a phar macet%Jtl cally acceptable salt thereof or a solvate thereof, and a
phar maceut i cal PSPZeResBisenasideadj uvant, diluent or carrier. 15 13. A conpound

o 78,0l o Eblorga o Bk R o ATEIRSRYA i btpgocpt 20

conmpound of t heenkaresulfenapdiieas claimed in claiml1, or a pharmaceutically
acceptabl e salt thereof qr a_ solvate thereof, in_the manufacture of

modi oanent f orViKe %mﬂaﬁa@apenmm bigssgii- Lyl IeEPRAG MRl 1 whi ch

is: NJ[[4-(2 % r{ ophenoxy) [
1, 4' - bi pi peri car onyI] 4- et hyl - 30 benzenesul f onam de; 28 DEC

2005 96 N | [M-{K42£(Bj4L]chh}oﬂ=elﬁHeugl)mahgljl@x&l')blbp&ndm}-bi—jd]crmﬁfdlljl]m}mbthw-l ] carbon
yl]- 2 met hyl - benzenesul f gnam de; 4-Chl oro-N-[[ 4-(2-chl oro-4-fl uorophenoxy) |

1, 4 1Bi pi per i deRrenesulgmagideiony| ] - benzenesul f onani de; 5
R e
1, 4" - bi pi peri dhenien]zbulfdn]anﬂaié:;onyl | -4-fl uoro- benzenesul fonam de; N [
benzenesul fon A e ADERORRhebrBigILE A BRI pom 4 Hethy1-
1, 4' - bi pi peri %Hien@sul%u]anﬁ@é,bo”yl ] - 2- et hyl -

15 4-Chloro-N-[[4-(3,4-dichlorophenoxy)[1,4’-bipiperidin]-1° —yl]cafbonyl]-
benzenesulfonamide;
N-[[4-(3,4-Dichlorophenoxy)[1,4’-bipiperidin]-1’-yljcarbonylj-4-methyl-
benzenesulfonamide; ' '

N-[[4-(3,4-Dichlorophenoxy)[ 1,4’ -bipiperidin]-1’-yl]carbonyl]-2-methyl-

20 benzenesulfonamide; ‘
3-Bromo-N-[[4-(3,4-dichlorophenoxy)[1,4’-bipiperidin]-1’-yl]carbonyl}-
benzenesulfonamide;
4-Bromo-N-[[4-(3,4-dichlorophenoxy){1,4’-bipiperidin}-1’-yl]carbonyl]-
benzenesulfonamide;

25 3,5-Dichloro-N-{{4~(3,4-dichlorophenoxy){1,4’-bipiperidin]-1’-ylJcarbonyl]-
benzenesulfonamide;
3-Cyano-N-[[4-(3,4-dichlorophenoxy)[1,4’ -bipiperidin]-1’-yl]carbonyl]-
benzenesulfonamide;

N-[[4-(3.,4-Dichlorophenoxy)[ 1,4’ -bipiperidin]-1’-yl]carbonyl]-2,5-dimethoxy-

30 benzenesulfonamide;

N-[[4-(3.4-Dichlorophenoxy)[ 1,4’ -bipiperidin]-1’-yl]Jcarbonyl]-3,4-dimethoxy-

benzenesulfonamide;



benzenesul f onam de; 4-Chl oro-N-[[4-(4-chl oro-2-nethyl phenoxy) [

1,4 -bipiperidin]-1-yl]carbonyl]- benzenesul fonam de; 15

2-Chl oro-N-[[ 4- (4-chl or o- 2- net hyl phenoxy)[ 1, 4" -bi piperidin]-1-yl] caZr@)Qﬁgllzq%
benzenesul fonam de; N [[4-(4-Chl oro-2-net hyl phenoxy) |

1,4 -bipiperidin]-1'-ylJcar bonyl ] 4-fl u@fo- benzenesul fonam de; N[

[4 (4-Chl oro- 2 rret %%%henox 4' - bi_pi per|d| n]-1'-yl]carbonyl]-4-nethyl -
20 benzenesul % 1pploqop quab[m Wipiperidiat-hyyidens ])4‘[(3 3-dimethyl-2-

1, 4" - bi pi peri gfrxglIéaietld%/xhllﬂcgz{]&%ééhif%aﬁﬁnzenesu' fonam de; N

[4-(2, 4-Di chl bi pi peridin] -1 yI] car bonyl ]
-2-net hyl- bedt-¢HeSH- maﬂmoPﬁcnO&@[l 4’—b1p1pend1n] 1’-yl]carbonyl]-4-(4,5-dihydro-3-
N-[[4-(2,4-D chl oro-3-neth phenoxg pi peridin]-1"-yl]carbonyl]-4-net
hyl - benzenesM§BHaT-Arod&- PW@ifbb’ -hwqmsql@mmad%m or o- 3- et hyl phenoxy) [

ENERACR LA e e S B eSS
30 benzenesul fmmﬂexomﬁﬁaﬁ&ﬂ Dibehitcaeaulfona®iidey | phenoxy) [
1,4 -bipiperidin | ] carbonyl ] -4 fluoro- benzenesul fonam de; 2 8 DEC 2005

97 N-[[4-(2, &N L"o 1epbeipk pHéMorkipipgridin]-1’-ylcarbonyl]-4-hydroxy-

1, 4" -Dbipiperi honyl ] - benzenesul f onam de;
N-[[4-(3,4-D % %r%g - “]aﬁiéﬁ ’phenoxy) [

1,4' - Dbipiperi a- 4-Didigaropadnck ) ) 2aneipgidrididienzanassdnly e tideoromethyl
N-[[4 (3,4-Di chlmgr% 2- thenlc,)z([y)[lﬂﬂynbllﬁapeﬁ di n]nfyg ;(Hl] c%rr bc?nyyl)] 4- et
hyl - 1@enzenes@?ﬁﬁﬁ&$ﬁlfwaﬂ@3@€hl oro- N-[[ 4- (3, 4-di chl or o- 2- met hyl phenoxy) [

1, 4' - bi pi peri r e es f ChIoroN- [

[4- (3, 4-di chl Nde ?’héh?& gﬁox%,‘lf)[ A5 i |dlfjﬁhpe:ﬁeaﬂj “ylJcarbonyl ]- 10
benzenesul fon@ahﬁﬁesd}fo[nbﬂnc(e@ 4-Di chl oro 2 met hyl phenoxy)[

1,4 -bipiperidin -yl ]carbaonyl]-4-fl uoro- benzenesul fonam d

[ 4- (3, 4- Di chl 6r&£ﬂ[‘? (FétipighlonenhsRgyy)[1 i-bzmpc%qilpi éeY‘ﬂ‘Ei’iﬂPP“]}’UEHﬂIWiUI@WHonyI]
b | f
nf?[zin(egu4 ([)mn?gill‘ o?%%‘%‘gn%‘itw F et hyl [ 1, 4' - bi pi peri di n] - 1' -yl | car bonyl | - 4- ne

t hyl 45 benzenthIBxfomtaM[cﬂ-é-ﬁ M-dicHldropBerbx i [¢ [l digphridiok ) yldcarmmiytly | [
, 4' - bi pi peri gl nj - rbonyl |- 4 fluoro- benzenesul fonam de; N[
[ 4- (3, 4-Di chl F‘E‘)?ﬁﬁ & net hyl ‘

1,4’ - bi pi peri g. Fﬂg[[gm d(lxggp?ah?&ﬁgﬂémz ﬂ?hhynglpﬁaﬁﬁ?q“%ﬂ%ﬁbﬂﬁ%ﬁﬂbﬁﬁfwyu—

4Ch|oro N-[[4- or ophenoxy
1, 4' - bi pi peri di3¥-tHiadigidi-Qaylhamsthhidebenzenesul f onar ni de;

N-{[4-(3,4-Dichlorophenoxy)[1,4’-bipiperidin]-1’-yl]carbonyl]-3 —(dimethy]alnjno)-

20 1-naphthalenesulfonamide;
N-[{4-(3,4-Dichlorophenoxy)[1,4’-bipiperidin]-1’-yl]carbonyl}-2-
naphthalenesulfonamide;
N-[[4-(3,4-Dichlorophenoxy)[1,4’-bipiperidin]-1’-yljcarbonyl]-2,4-dimethyl-5-
thiazolesulfonamide;

25 N-[[4-(3,4-Dichlorophenoxy)[1,4’-bipiperidin}-1°-yl]carbonyl]-2-(1-piperidinyl)-3-
pyridinesulfonamide;
5-Chloro-N-[[4-(3,4-dichlorophenoxy)[ 1,4’ -bipiperidin}-1’-yl]carbonyl]-2-
thiophenesulfonamide;
5-Bromo-N-[[4-(3,4-dichlorophenoxy)[ 1,4’ -bipiperidin]-1’-yl]carbonyl}-2-

30 thiophenesulfonamide;
N-[[4-(3,4-Dichlorophenoxy){1,4’-bipiperidin]-1’-yl]carbonyl}tetrahydro-3-

thiophenesulfonamide; 1,1-dioxide



2-Chl oro-N- [ [4-(3,4-di chlorophenoxy)-4'-methyl [ 1 ,4'-Dbipiperidin]
-1'-yl ]carbonyl ] - benzen esulfon arni de; 25

N-[[4-(3, 4-D chl orophenoxy)-4'-net hyl {1, 4" - bi pi peridin]-1"-yl]car bor?—yﬂ PE%N%
trifluoromethyl-benzenesul fonam de; 3-Cyano- N[

[ 4- (3, 4-dichlor ophenoxy) 4' -methyl [ 1, 4'10Bi pi peridin]-1'-yl]carbonyl] -
benzenesul fonam 1[‘%&% 4- Di chl orophenog})&[. s ‘

1, 4' - bi pi peri d41§I ichlagp HériytliFhlompheroxyell e Piaeradinl-f ondearbenyl}-2-
N[[4-(3,4-Dic 1,4 -bipiperidin]-1"-yl]carbonyl]-

met hanesul fona{rﬁ@;hgﬂ%%g%@é%ﬁ{df()% 98 N-[[4-(4-Chloro-3-nethyl phenoxy) [

1, 4' - bi pi peri di+Qhidro-yi{]4@ b aiyildroghenbi 11,4’ -bigipeaiaagul fyjoabad]-2,5-
N-[[4-(4-Chl or& 3- rrethyl phenoxy) (E
1, 4" - bi pi per i d¥iFjetyl WP}@&?%WF’P &- et hyl - benzenesul f onani de; 5

Lo LA PR e s b

benzenesulfona oro
1, 4" - bi pi peri dlbem]zeﬂesugfbﬂmﬂbonyl ] N 4-di met hyl - benzenesul f onam de;

N-[[4-[(3,4-Dchl orophen ) net h
e D Ay Tk ftwﬁ e atopbeneyy 1 46 birsperishe L yisenal->-

4-Chloro-N-[[ é‘l’lcfp inesgkf Qphenyl )met hyl] |

1, 4' - bi pi peri car onyI ] - benzenesul f onam de;

11+-[ [ 4-[ (3, 4-DughitoxpphEnyB adithledopheroxd)[1 4 Wigiperidinp] =W caybdnyl]-
carbonyl ] -4-net hyl - benzenesul fonam de; 15
4-Chilfro- N[ [ 4b5‘(‘13311?3§]|f@mf@?1@)phenoxy) [1, 4" - Dbipi per| din]-1'-yl]carbonyl] -

benzenesul f on ) on

1, 4' - bi pi peri 3?1#?&&3 %@gxﬁo héh(%y 4 b?ﬁ?%%@é %11. 111‘y0]nam de; N

[4- (3, 4-Dichl c(mlﬁﬂrteumxgh))xi;) chéenesblfmmﬂedl n]-1' yI] car bonyl] 2-met hyl - 20
benzenesul fon m[& 3-Bra ﬁ] - di ch| or ophenoxy

4'
- bi pi peri din] - %‘1&{?}3%}’9??‘1‘3"&[ ﬁeﬁ@chg%hfﬂgzarbon)yl][l -methyl-1H-
4-Bronmo-N-[[ 4- 1ﬁ§dfzo$-§@£l?6ﬂﬂﬁﬁé‘oxw [ 1,4 -bipiperidin]-1" -yl] carbonyl]-

benzenesul f onam de;
3, 5- Dbchl or o- I\‘E—[f\[nﬂm@ N—{HdBmhcﬂ:o]nlompealw)][lm Xipipegdipid i-gi]cdrbéid }r0 Petar bonyl | -
benzenesulfona 0 [ 4- (3, 4-di chl orophenoxy) [ 1,4

S gmde

- bi pi peri di n] 4¢3 penzenesul f onani de;

N-[[4-(3,4-D chpgy [ ' - -2-
- bi pi peri din] - 1j3 yi??(?ggggﬁé dléhlﬂmpheno ty ?1%x4y bl%ege%cgﬂ]zén)élgﬁr?%nry}i]m de;

N-[[ 4- (3, 4- D dhﬂoq,)hwhelmmyr)l@e

TP Per T Qe R b L OB R e b P Ay REF %%Qﬁ-sz‘fl Saaign2 8 DEC

20 3-pyridinesulfonamide;
6-Bromo-N-[[4-(3,4-dichiorophenoxy)[1,4’ -bipiperidin]-1’-yl]Jcarbonyl]-3-
pyridinesulfonamide;
N-{[4-(3,4-Dichlorophenoxy)[1,4’-bipiperidin}-1’-yl]carbonyl]-4-(1,1-
dimethylethyl)-benzcnesulfonvamjde;

25 N-[[4-(3,4-Dichlorophenoxy)[1,4’-bipiperidin}-1’-yljcarbonyl]-5-methyl-2-
pyridinesulfonamide;
N-[{4-(3,4-Dichlorophenoxy)[1,4’-bipiperidin]-1’-yl]Jcarbonyl]-2,5-difluoro-
benzenesulfonamide;
N-{[4-(3,4-Dichlorophenoxy)[1,4’-bipiperidin]-1’-yl]Jcarbonyl]-4-

30 (trifluoromethoxy)-benzenesulfonamide;
N-[[4-(3,4-Dichlorophenoxy)[1,4’-bipiperidin]-1’-yl]carbonyl]-2,4,5-trifluoro-

benzenesulfonamide;



99 N [ [4-(3,4-Dichlorophenoxy) [ 1,4'-bipiperidin]-1" -yl]
carbonyl]-4-(3, 3-di net hyl - 2- oxo-1-azetidi nyl)-benzenesul f onam de; l\tb DEC 20
[ 4- (3, 4-Di chl orophenoxy)[ 1,4'-bipiperidin]- |"'-yl] 0y

car bonyl ] -4- (4, 5-di hydro-3- nethyl -5-o0x0-1
H- pyrazol -1-yl ) - benzenesul fonani de; 5 101

N-[[4-(3,4-Dic 4' -b i.dj,nl.-1-yl. b - 3: (4, 5-di hydr o-
3 ret hy] - 5- 0 BB Ry R e tlopapBp B bk P peA a2 > ¢ Y
[4-(3, 4-Di chl Ui ARGRNYenckulforthmiddi Pi peridin] -1 * -yl] carbonyl |

- 4- hydr oxy benzenesul f onam de;

N-[[ 4- (3, 4- Di chChloophetldxyyF dlplzllo;dphpmpgrb[ldi foipipridih]-¢ ayHompddAR2,6t ri f | uor ome

thyl)- 10 benzgpesul.f onam [ 4- (3, 4-Di chl orophenoxy)[ 1,4
- bi pi peri di n] cﬁﬂu‘fflo]'??g?% ‘g??naﬂﬁéfnzenesul f onam de;

4-[[[b4- (3, 4- O_ehigps- @Pﬂ@’t@’&yazclﬂloﬂotpﬁe?@ﬂgquplerb‘q%lg&ldn]r] 1 hEREARMYS JBuoro-

am no] sul fonyl]- benzoic acid
2- Br ono- N- [ [ 4-Z-Biethytibetdeoesmfonarnidg) [ 1, 4 bi pi peri din) -1'-yl]carbonyl]-

701 i per 1 GV @R e R IR - asoRn e B 2.y

] -aceta.rn. 'd%n%rksﬂlfon%mfe Di chl orophenoxy) [ 1 4' -bi piperidin]-1'-yl]
car bonyl ] -5-(di net hyl am no)- 20 1-napht hal enesul f onani de;

N-[ [ 4- (3, 4- Di @h¢1ﬂompme[ﬁcb@4{dlch;leq:b-slampuhpg:hnnbxy])[114 Typiperidiie hiyylJcagbonyl]-
naphtlﬁal enesul fonam [4-(3,4-Dichlor ophenoxy)[
i pi peri cheﬂ‘]tenfsugﬂ ponyl | - 2, 4-di met hyl - 5- t hi azol esul f onani de; 25

N-[[4-(3, 4-Di di
yl g | 3- (pyrl di gtuéﬁf?(%ir}gfr(}nﬁ%ya bjm%m]glr]%lo%?{ l[l ?‘%"9}“3?“ g%}lfgg]ggﬁgﬁ%g(ﬁ)rﬁét%ﬂ pertdin

- bi pi peridin] btnzqibgulﬁaamﬁwl ]- 2- th| ophenesul fonam de;

30t i ophenes MBI ChP BrALTS Db perasgia Beprectiag 1 s Houtdhutp™ | ~=

- bi pi peri di n] bdnzenbdRmbamet 1 t et rahydro 3- th| ophenesul fonam de; 1, 1-di oxide
2 8 DEC 2005 100 4,5-Dichloro-N-[[4-(3,4-dichl orophenoxy)[1 '
1, 4" 1B pi per i &i-Bit-(d-chjorpphenoay) [ L Fbigipetiinbp hulicsslanyirmedss,

4- Chl or o- N-[[%Iq 4(?#?8'0 ophenoxy) [ 1,4" -bipiperidin]- 1

-yi ] car bonyl | °3%: : benzenesul f onazni de; 5

4-n-Butyl - N-| M43 &ibﬁlbfdﬂsi?lﬁ&i@ﬁﬁl?féﬁbk%)[F4ﬂ§lgﬁieﬁ§frﬂql' Pi]célrboﬁ@l] gaﬁa@ﬁyl ]
benzenesul f onam de; 2, oro- N- -di chl orophenoxy) |
_bi pi peri di n] benzenesplfonamidsony! -3 - t hi ophenesul f onani de:

4-n- But oxy- N- ﬁ*f—ﬂ@ﬁ(? 44&191!118ro-9rfl?18poep?1 X3 4 bibipel PRI E o ahbmGRr Ponyl ] -

10 benzenesul
20 bcnzencsulfonarmde

N-[[4-(4-chloro-2-methylphenoxy){1,4'-bipiperidin]-1'-yl]carbonyl]-2-methyl-
benzenesulfonamide;
2~chloro-N-[[4-(4-chloro-2-methylphenoxy)[1,4'-bipiperidin])-1'-yl]carbonyl]-
benzenesulfonamide;

25 4-chloro-N-[[4-(4-chloro-2-methylphenoxy)[1,4'-bipiperidin]-1'-yljcarbonyl]-
benzenesuifonamide;
N-[[4-(2,4-dichlorophenoxy)[1,4-bipiperidin]-1'-yl]Jcarbonyl]-4-methyl-
benzenesulfonamide;
N-[[4-(3-chlorophenoxy)[1,4"-bipiperidin]-1'-yljcarbonyl]-4-methyl-

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

N-[[4-(3-chlorophenoxy)[1,4"-bipiperidin]-1'-yljcarbonyl]-benzenesulfonamide;



Z

4- (3, 4-Di chl orophenoxy)[ 1,4' -bipiperidin]-1'-yl]carbonyl]-2-

[[

trifluoronmethoxy)-benzenesul f onam de;
[[4-(3,4-Di chl orophenoxy)[ 1, 4" -bipiperidin] -1"-yl]carbonyl] -1- mezt%)gﬂ‘\ 10[}5
i m dazol e- 4-sul f onam de; 15

Ami no- N-[ [ 4- (3, 4-di chl or ophenoxy) [ 1, 4'10Bi pi peridin]-1'-yl]carbonyl]-1, 3, 4-

i adi | e- 2; sul f ,de;  4-B - 4- 4-di chl or, , 4

| pi per di n] 2RI el BisblRp EoBe by Rt R oy e atbons

N-[[4-(3, 4-Di chhnospptieayisE; 1, 4 _ L .

- bi pi peridin]-1"-yl]carbonyl]-2-(4-norpholinyl)- 20 3-pyridinesul fonam de;

6- Br or no- N- [ [ 4N/ B}-@2-clilotii-éiflmohephenyyy)[1,4-bdpipertidip]- p'eyljcdrbojyll-2-methyl-

-yl ] carbonyl ] - 3- r,'iygi nesyl fonam de; N-[[4-(3,4-Di chl orophenoxy)[ 1,4’

- bi pi peri din]- 35{'3]9 THEMGT] - 4- (1, 1- di met hyl et hyl ) - benzenesul f onani de; 25

N-[[4=(3, 4-Di ch ) e oY -1 Mol ' : Nyl | - 2-
[[4( @Etﬁgféb?fwﬁgﬁ%,}%gﬁg: ob% @]hggggg%&n@@ﬁ%iﬁlﬁéfm”y ATcRUTR}IY

pyri di nesul f onam
1, 4' - bi pi peri dien}enksaljdrjacaddonyl | - 2, 5-di f |l uoro- benzenesul f onam de;

N-[[4-(3,4-Dchl 1,4 -Dbipi idinl-1 :-yl]carbonyl]-4- 30
LTt KL SRR R AR R R S AR
1, 4' - bi piperi q;eﬁlénl\ggﬁly&r]aﬁﬁponyl 1-2,4,5-trifluoro- benzenesul fonani de; 2 8

DEC 2005 101 5-Chloro-N-[[4-(3, 4-dichl orophenoxy) [ 1,4'-bipiperidin]- I
car bony| IN-2[44C2  4idichlovo-G-fheoropiemeny | hd abipiperididy] Qhiycaboiyl]-2-methyl-

C
_ :(ﬁgfodlbgglz rgg{lﬂgg@ﬁgﬁ |%el 451 -bipiperidin] -1 ' -yl] c arbonyl] -2, 5-
-Chloro-N-[] &_éﬁoﬁzﬁiﬁﬁggmgf@g@ﬁ@?h{lj(b%@h@%ﬁg;?-d};jy@jbl,'#g}jl] carbonyl]-5-flu

0- 2-nmethyl -benzenesul f onam or o- 3- net'hyl phenoxy) [
4I
[

~—~

LTz

— A<

=

- bi pi per i dienengsul{dnhuaddyonyl ] - 4-f | uor o- benzenesul f onami de; 2-chl oro- N

4- (2, 4-di chl qro- 3- hyl phenox 1.4 -.bipi.peridinl-1 -yl] carb onyl] -
0 beElzenesuI é‘ﬁﬁ og‘gr[ﬁfﬂg%/'f 0{0??12%%}53%%%P&P@“ﬁh&@rﬂk&#&?ﬁ{ ] /]
4' - bi pi peri Gepdendsulinhfgddonyl ] - 4- net hyl - benzenesul f onam de;

chloro-N-[[ 4-%3, 4-di chl or o- 2- et hyl phenoxy) [ 1,4'-bipiperi din]
' - yF] car bon-] [4-HeridermpbaniokyH dsi-tipipeti8in]-1'-yl]carbonyl]-2-methyl-

[[4-(4-chl oré)gﬁ%glggﬁﬁnﬁ(ﬁe, bi pi peridin]-1"-yljcarbonyl]-4-nethyl-

nzenesul f on (2, 4-di chl oro- 3- net hyl phenoxy) [
4" - bi pi peri @LéWlord-Ny[4-Co4-AesmdrbpHenBRY IV 4 -biBRRAR au]w eaBsiyp; N [
-(2, 4-dichloro-3-fl ut og? henoxyg [Gfﬂg - bi g?geri in I] 1 -y}? ] car bonyl
- et hyl - _2@_63@@2@&@9@11# anam de; N-[[4-(4-chl oro-2-nethyl phenoxy) [

- bi pi-per i o fis L N ¥ A5 RO b5 Ben R BY Y bipiperiding-1-yl]carbonyl]-

20 benzenesulfonamide;

N-[[4-(2,4-dichlorophenoxy){1,4"-bipiperidin]-1'-yljcarbonyl]-2-methyl-

NP RT oW !

TR g7 LN
DA

“H‘_

benzenesulfonamide;
2-chloro-N-[[4-(3,4-difluorophenoxy)[1,4'-bipiperidin]}-1'-yljcarbonyl]-
benzenesulfonamide;
25 N-[[4-(3,4-difluorophenoxy)[1,4'-bipiperidin]-1'-yl]carbonyl]-2-methyl-
benzenesulfonamide;
N-{{4-(3,4-difluorophenoxy)[1,4'-bipiperidin]- 1'-yl}carbonyl]-4-methyl-
benzenesulfonamide;
N-[[4-(3-chloro-2-methylphenoxy)[1,4"-bipiperidin}-1'-yl]carbonyl]}-4-methyl-
30 benzenesulfonamide;
N-[[4-(3-chloro-2-methylphenoxy){1,4"-bipiperidin]-1'-yl]carbonyl]-

benzenesulfonamide;



benzenesul fonam de; 2-chloro -N- [ [4-(4-chl oro-2-nethyl phen oxy) |

1,4 -bipiperidin]-1-yl] carbonyl]- benzenesul fonam de; 25

4-chl oro-N-[[4- (4-chl oro-2-met hyl phenoxy) [ 1, 4" -bi piperidin]-1"-yl]j ca?ﬁ(ﬂ{}ﬁlzﬁﬁ‘i
benzenesul fonam de; N[ [4-(2, 4-dichl orophenoxy) [

1,4 -bipiperidin]-1'-yl]carbonyl]-4-nmeth93- benzenesul f onam de;

N-[[4 (3-chl orophe 4' -bi pi peridin]-1'-yl]carbonyl]-4-nmethyl- 30
benzenesul fona?ﬁgléro‘gya{%(@yﬂdhﬁmﬂoﬂhf@xd & BiptRerGiBly 1y Y]carbonyl]—

1, 4" - bi pi peri onyl ] - benzenesul f onam de
N—[[4 (3-chl o?ﬁ ce@?é%‘%ﬁﬁgg bi pi peri di n] -

-yl ]car bonyn}J-[mecmnesﬂdrbpmmam 42biBipBEGinP0 011 d08on 24 aheakaxyN- [ [ 4- (3
-chl or o- 2- et hyl phengxy) 11 ,4'-bipiperidin] -1'"-yl] carbonyl] -
benzenesul f ondiffgeicsuienamd ‘(2 chl oro-4-fl uor ophenoxy)

1, 4" <bi er 1 f 1 .ge’
[2 chl or :)pINI-O[ [ Iﬁ([gd EP %%ﬁ&%&%a&%&%o&ﬁégﬁ%} I[? B}Jpg’?l%g&j?‘?oié yl ] car bon
yI ] benzeneswehmmlﬁﬁlanﬂd@hl oro-N-[[4-(2, 4-di chI oro-3-fl uorophenoxy)[
- bi pi peri di n car bonyl ] - benzenesul f onam de;

N-
[4 (2 4- di chl A4 43 3*4 |d ephenexyf | .4 bipiperidip- Hdgaranyjl- 2§*dat}mqr0car bonyl ]
- 2- et hyl - m de; 2-chloro-N-[[4-(4-chl orophenoxy)
[1, 4" -Dbipi perl% %{n %ﬁfﬂa]]ggé?bonyl ] - benzenesul fonam de; 4-chloro-N - [
[ 4- (4- chl or openpxEB)4-HichlodopHenpx PEY, 4 'Bipipeddin)- | Advabisin yy)H4-( dimethylamino)-

benzenesul fonam de; 15
N[ [ 49(4-chl or@ﬂ%@?ﬁ%%‘{a@@’- bi pi peridin]-1'-yl]carbonyl]-2-nethyl -

T4 501 pi pert qg el ebekpir s didptiahl-PLARARAIIY nethoxy-
4- chl or o- N- [ [ detiZznésdiamatnddegphenoxy) [ 1, 4' - bi p| peridin]-1-yl]carbonyl]- 20

benzenesul f onam de; 2, 4-di chl orophenox
1., 4" - bi pi per |4d'i’ﬁ‘?}n°1N'[M f?é WPh@Oﬁ@JhﬂrblP’d’éH%és sieghamille:

2- chI oro- N-[ b‘énﬁe'fﬁeélu fynfa}nydyophenoxy) [ 1,4 -bipiperidin]-1'-yl] carbonyl]-
benzenesul f onam de; 3

N-[[45(3, 4-di f3 ﬁdmhkﬁn&mbﬁg)(p;ﬂ dichlorqphpmexydlil f -bipiperidicat 'Bdlopttongtiset hyl -

benzenesul f on m de; 3, 4-di fl uor ophenoxy) [ _
1, 4' - bi pi peri H’fcnimlgﬂ F@é#%onyl] 4-net hyl - benzenesul fonamide; N- [ [4-(3

- chl or o- 2- et Iyl BPEnAXN el diflcrGRhgRN K Moiderath] gar bon V1] - - et iyl 30

benzenesul f onam dg; ro- 2-met hyl'‘phenoxy)[ 1, 4'-bi piperidin]
-1' -yl ] car bonyljcarbonyl]amino]sulfonyl}-benzoate;

2-bromo-N-[[4-(3,4-dichlorophenoxy)[1,4"-bipiperidin]-1'-yljcarbonyl]-

20 benzenesulfonamide;
5-chloro-N-[[4-(3,4-dichlorophenoxy)[1,4"-bipiperidin]- 1-yl]carbonyl]-2-
thiophenesulfonamide;
4,5-dichloro-N-[[4-(3,4-dichlorophenoxy)[1,4'-bipiperidin]-1'-yl]carbonyl]-2-
thiophenesulfonamide;

25 4-chioro-N-[[4-(3,4-dichlorophenoxy)[1,4"-bipiperidin]-1'-yllcarbonyl]-2,5-
dimethyi-benzenesulfonamide;
2,5-dichloro-N-[[4-(3,4-dichlorophenoxy)[ 1,4-bipiperidin]-1'-yl]carbonyl]-3-
thiophenesulfonamide;
N-{[4-(3,4-dichlorophenoxy)[1,4"-bipiperidin]-1'-ylJcarbonyl]-2-

30 (trifluoromethoxy)-benzenesulfonamide;
4-bromo-N-[[4-(3,4-dichlorophenoxy){ 1,4'-bipiperidin]-1'-yljcarbonyl}-2-

thiophenesulfonamide;



benzenesul f onam de; 28 DEC 2005 103 3-chloro-N-[[4-(3, 4-dichl orophenoxy) [
1,4 -bipiperidin]-1-yl] carbonyl]- benzenesul f onam de;

N-[[4-(3, 4-di chl orophenoxy) [ 1,4'-bipiperidin]-1-yl]carbonyl]-4- mez ﬂ&@}ﬂ[}ﬁ
benzenesul f onam de; 5

N-[[4-(3, 4-di chl orophenoxy)[ 1, 4'-bipiperigsin]-1"-yl]carbonyl]-2,4,5-trifluor
0- benzenesul fonam de; N-[[4-(3, 4-dichl orophenox ) [

1, 4' - bi pi peri dMh][44(3 4yﬁl]0bk§>r¢mmy¢)]y)ﬂ &-bipiptrubnpl - HiEadenglui-f onani de;
N[[4-(3,4-dic

1, 4" - bi pi peri dkﬁﬁqopor?%ﬁg’ﬁ)ﬂ%ﬁﬁﬁes%ﬁt“m hyl anuno) - 10 benzenesul f onam de;
N‘[ [4-(3, 4-di (Stdh%@mf[[m@\/t)—hmﬁcﬁ?p(l%hghgﬂr# qﬂl@%’éllldln}llll??’({m 12,4- met hoxy-

benzenesul f onam de; 4-brono- I chl of Ophenoxy
1, 4' - bi pi peri didifjucto-bghiepesubfonginide; benzenesul f onani de; 15

3, 5-di ghl N- - -d' I h 1,4 -bipipecidin]-1'- bonyl ] -
benzeI sulo1[ gnaf}h[‘%‘é‘)rg%gﬁ% ngf%kfop‘m%gg%’é))b %Aﬁiﬂﬁﬁf%gﬁ@rﬂ@ ]]Yi;'car o
1, 4' - bi pi peri difFhoko-beNdcheanamuldeam no] sul fonyl]-benzoate; 2-brom- N[

[ 4- (3, 4-di chl orophenoxy) [ 1,4'-bipiperidin]-1'-yl]carbonyl]- 20

benzenesul f onafiaidgrosN-¢Hi- GE@th[oMah(:ﬂom)ﬂi 4 Hippepdiehbdxyl Jcafbonyl)-5-fluoro-2-
1, 4" -Dbipiperidin]- car, 2- thiophenesul fonam . de;

4,5-di chl oro- I\l-“[e%lefﬁ&f‘]“ﬂ %né%b‘%’menoxy)[ 1, 4' -bipiperidin]-1'-yl]
carbonyl ]-2- tR. g@g@ﬂeﬁlﬂlﬂf) )[1215b1p 4per1d1n] -1’ gllcarbonyl -2,6-dimethyl-

4-chloro-N-[[4-( dlchlorophe idin]=1"-yl]carbonyl]-2,5-
di met Hy| -benzeh@mhﬁuﬁfanmmﬁe 2, 5 d| chI or o- N-[[4 (3, 4-di chl orophenoxy)[

1,4 -bipiperid 0

[ 4- (3, 4- di chl ob’nal];%’é?‘réﬁyfﬁ‘[% Oﬁ)ﬁi’%i’r‘?ﬂ?ﬂﬁ%ﬁfr Iﬁ“%&?ﬂ%ﬁyl ]-2- 30
(trifluoroneth Lnégqrfgmgl fonam de; 4-bromo-N-[ [4-(3, 4-dichl orophenoxy) [
1, 4" -Dbipiperi dpfrﬁlf-l -yl]car bonyl ] -2- thi ophenesul fonani de; 2 8 DEC 2005 104

N[ [4- (3,4 #i(38HPishlsperheosyy)-F-(4-methybbonizowh-l i Rbipiperidine) - asubfonpmide; 4-

(5t E'mf Iolrjgr ﬁLm[BE 22?\%)44}) i ?rgob‘&g‘ﬁk@%hforfb%zog})ﬂﬂﬁéplipéﬁeﬁlldlqe]-lyft]lfonaxmde
borwy! ] - 2, 4- Ndiatd ! 4
Chioro- N [ (3, 411 Chl o7 GonoRoy ST~ b3 per | B AT 1 2yl car Bomyt -2, 5

di f | uor o- benzeféddidiegareptiencxs) bhd%m@thwl{cpm}(lls 144" diipip¢adio hbﬁélfyl}lifﬂﬂ e;

1,4" - bi pi peri dll—?i,tt—]dlcl}im]opﬁ nbog(?ry&\‘] [4§(dfnlle Byl%m%no)ggﬁzr&((i [li%n%ﬁ)%acsﬁ e(ir!l .am de;
sulfonamide;
4-(3,4-dichlorophenoxy)-N-(4-ethylbenzoyl)-[1,4'-bipiperidine]-1'-sulfonamide;

20 4-(3,4-dichlorophenoxy)-N-(2-methoxybenzoyl)-[ 1,4 -bipiperidine]-1'-sulfonamide;
4-(3,4-dichlorophenoxy)-N-(4-methoxybenzoyl)-[1,4"-bipiperidine]-1'-sulfonamide;
N-(2-chlorobenzoyl)-4-(3,4-dichlorophenoxy)-[1,4"-bipiperidine]- 1'-sulfonamide;
4-(3,4-dichlorophenoxy)-N-[3-(methylsulfonyl)benzoyl]-[1,4"-bipiperidine]-1'-
sulfonamide;

25 N-(3-cyanobenzoyl)-4-(3,4-dichlorophenoxy)-[1,4"-bipiperidine]-1'-sulfonamide;
4—(4-chloro—2-methylphenoxy)-N—(4-ﬂu0robcnzoyD—[1 4'-bipiperidine]-1'-
sulfonamide;
N-(4-chlorobenzoyl)-4-(4-chloro-2-methylphenoxy)-{1,4'-bipiperidine]-1'-
sulfonamide;

30 4-(4-chloro-2-methylphenoxy)-N-(4-methylbenzoyl)-{1,4'-bipiperidine]-1'-
sulfonamide;
4-(4-chloro-2-methylphenoxy)-N-[4-(dimethylamino)benzoyl]-[ 1,4"-bipipenidine]-

1'-sulfonamide;



N[ [4- (3,4-dichlorophenoxy) [ 1,4'-bipiperidin]-1'-

carbonyl ] -2, 6-di nethyl - 10 benzenesul fonarnide; N[ [4 (3, 4-Dichl OrOZDE%?BXa/[]%
[ 1,4 -Dbipi peri din]-1" -yl]carbonyl] -2- propanesul fonan de; !
4- (3, 4-Di chl or ophenoxy) -N-(4-nmethyl benzoyl)- [ 1,4'-Dbipiperidine]

-1' - sul f onam de; 105

4- (3, 4-di chl or enoxy)-N-(4-fl uorobenzo | eridine]l-1"'-sul fonam

d e;( 15 l? ?L{] cl% g%-mstﬁylphenoxy)—N%ﬁl ctgyl)benzoyl) -[1, 4 1p?per1d1ne] 1]

N- (4-chl or obensﬁ% 456(3 4-di chl orophenoxy) -[ 1, 4' - bi pi peri di ne]-1'-sul f onam
C

de; 4-(3,4-di enoxy) N- (4- met hyl benzoyl ) - [

1,4" -bi pi peri d- (\@]:hlﬂ)ro—ﬂuﬂldtby“lpmrtdﬁy)-N-Q -methoxybenzoyl)-[1,4"-bipiperidine]-1'-
4- (3 4-di chl oro%enox -N-[ 4- (di met hyl am no) benzoyl ] -
1, 4' - bi pi peri di¥ € sul fonani de; 4- (3, 4-di chl orophenoxy) - N-(4-ethyl benzo

I ) - 1,4"- i ; Vs e .
Z- ( %3 2[ di chl oro -Qﬁ%&%?—%?gpﬁ&%&%gﬁ@#ﬁg{;&f} ETZ%D'BI %Tbﬁ)%lp PRdme L sul f onam
ide; 4-(3,4- chulfbhmmlahenoxy) N-(4 met hoxybenzoyl ) - [

1,4 -bipiperidine]-1-sul faona

N- ( 2- chi or obe 6%910511040@2qylltﬁdﬁ1€éh§9ﬁelﬁ6§by;phe{loxy)z{1 Ahbipinsadingl-he]

-1' - sul f onam deifonAni{gd; 4- di chl or ophenoxy) - N-[ 3- (et hyl sul fonyl ) benzoyl J-[1
, 4' - bi pi peridinej - = sul f onani de; 25

N- ( 3- cyanobenzioid-ghldrof 3 nktithipliitnox PPN B el sulfbnyDbeaizp el ] tld Hsipipktidsu]-f onam d
e; (4-chl oro 2- met hgl phenoxy) - N- (4-f 1l uorobenzoyl ) -|
1,4 IBI pi per| f npmdgy| f onam de;

N- (4- chi or 0befazfayérhor%-é-ﬁ;eﬁ{yxﬁie%%j)ﬂﬁl(%y95@6%8%&6)1}E1,éxb‘%f)ipé’éi(ﬂha@f'i dine]-1'-

sul f onam de;
4- (4-chl oro- anﬁbﬂimiﬁgih;enoxy) N—(4 met hyl benzoyl )-[1, 4' - bi pi peridine]-I|"-

| f 1de; 4-(4- 2- Ih N—4d h M no) b ] -
ARy B0 U e s AV I R S AR A AR

4- (4-chl or o- 2- {{g&@ﬁ%‘ggenoxy) N- (4- et hyl benzoyl) [ | ,4 -bipiperidine] -1'-
sul f onam de; | or 0- 2- met hyl phenoxy) - N- ( 2- met’ hoxybenzoyl) f

1, 4" 1bi pi peri di—(é]:hlbtobcsmyﬂbﬁ}ﬂrﬂﬂtbth&o 3-methylphenoxy)-[1,4'-bipiperidine]-1*-
4- (4-chl oro- 2- th%/IHBhenoxy) N (4- met hoxybenzoyl )-[ 1, 4' - bi pi peridine]-1'-
sul f onani de; nﬁ Br obenzoyl ) - 4- (4- chl or o- 2- net hyl phenoxy) - [

1, 4- bi pi per i dignelsdichiotdlBIAARYIHE oxy)-N-(4-methylb ] 4" bipiperidine]-1"-
4- (4-chl oro- 2- @thyllcphenoxy ﬂ_p oe(r){%t hg/ll?ﬁ fyor%/lizc),yb%a%zoy anpen e}

1, 4' - bi pi peri diMerfjamidg,0 1' - sul fonam de;

sul fonam de; 408 SeBRER SEIYP ﬁm&?&"@—@@%ﬂhlﬂb By 1o
1,4 ;
N(42t§hrgfgggﬁ;pg§dr§dlne (lsjgﬁlffdl chl o(rao 3- et hyl phenoxy@}ed( 1 4' - bi pi perl di ne]-1"-

sul fonani de; 4-@#- @Cﬂiocmﬁﬂn@hﬂphmw -Pereskylpensoyh-red-hipiprsisins - |

1, 4' - bi pi peri gulrtuoe armd : sul fonam de;
4-(2,4-dichloro-3-methylphenoxy)-N-(2-methoxybenzoyl)-[1,4'-bipiperidine]-1'-
sulfonamide;

25 4-(2,4-dichloro-3-methylphenoxy)-N-(4-methoxybenzoyl)-[1,4"-bipiperidine]-1'-
sulfonamide;
N-(2-chlorobenzoyl)-4-(2,4-dichloro-3-methylphenoxy)-[1,4'-bipiperidine]-1'-
sulfonamide;
4-(2,4-dichloro-3-methylphenoxy)-N-{3-(methylsulfonyl)benzoyl]-[1.4-

30 bipiperidine]-1'-sulfonamide;

N-(3-cyanobenzoyl)-4-(3,4-dichlorophenoxy)-[ 1,4'-bipiperidine]-1'-sulfonamide;
4-(3,4-dichloro-2-methylphenoxy)-N-(4-fluorobenzoyl)-[ 1,4'-bipiperidine]-1'-

sulfonamide;



(2, 4-di chl or o- 3- net hyl phenoxy) - N-[ 4- (d| met hyl am no) benzoyl ]-[ 1,4'- 20
i pi peridine]-Il"-sulfonam de;

(2, 4-di chl or o- 3- net hyl phenoxy) - N- (4- et hyl benzoyl )-[ 1, 4' - bi pi peri dZﬁe[]EElZ'UfE
ul f onam de; 4- (2, 4-dichl oro- 3-net hyl phenoxy) - N- ( 2- met hoxybenzoyl ) - [
, 4' - bi pi peridine]-1'- sul fonam' de; 25 106

4- (2, 4-di chl org- 3- th nzo - i ridine]-I"
- sul fonami de; IQI@(%‘? “Léﬁ?m&]@r@ E}(/E’EFW@%RL%%WHWGBH&‘?@%) -1
1, 4" - bi pi peri suI f onam de;
4- (2, 4-di chl o?gm%h?rlgdﬁyl phenoxy) - N-[ 3- (et hyl sul f onyl ) benzoyl ]-[ 1,4'- 30
bi pi peri di ne] -4(3, é@ll(ﬂldmm&dwmyllpl'(eaamy)alﬁdbmbylbﬁnmybﬁlAl-ﬁlpalbﬁnﬂquﬁénoxy) -[
1, 4" -bipiperidi t]"l)(e]1 . -sul f onam de;
411 23 g di chl o(rj:é‘ ?l??‘:{dﬁw Eﬂhg}goxy)@l\l—(4}f@l uorobenz:ibl)% f
i pi peri )| '
N-(4 chloolroobenzg d— Por% 4-d o?g}-qé- me[t hyI phenoxy) - )benzoyl} 114
1, 4' - bi pi peri chlpxp}amdi‘ne] i’bﬂuﬂfonamdée
?Ll- 23’ ﬁl_ g: gglr I()(rj’f-f.ﬁzé} ﬁ‘;thﬁ]g/rlg- hf%g%b&gmgé ﬁf% e}imy ee?l%c? 5 }1_ Lf'-bipi}'n:ridinf:]-1‘
4- (3, 4-di chl orsgifgnﬁﬁ;dgyl phenoxy) - N-[ 4- (di net hyl am no) benzoyl ]-[1, 4' -
bi pi peri dine]-1"-sul fonam de;
4- ?3p4 di chl 1)rde(324—dmh&qrbfﬁqmntbwmhehbi(34-lé{hyﬂdﬂmbvﬂz)0ﬂ)-[1,%‘bi}i)pmq)m]rﬁ-l ne)
- 1 - gul fonam d (d3 4-di chl or o- 2- net hyl phenoxy) - N- ( 2- net hoxybenzoyl ) - f
lgl pi peri di ﬁnga@‘ 10 sul f onami de;

4 (3 4-di chl or. JRbE I&@ﬂy - rj di ne]
L Ul fonant e B B AT By - b et ¢
1, 4' - bi pi peri du}fer]iarmde sul fonam de; 15 .
gl g?pgr IdIdICEIei) rl\i (3 §Eﬁf‘£%§2? 322)%)4 cy: ﬂlgro(-%ewllgﬁjelnggy tl)Petuplpgnt}lﬁl[a]]:1'f1 i
N ( 3- cyanobenég},fbﬂaﬂ;des 4-di chl or o- 2- met hyl phenoxy) -[ 1, 4' b| pi peridine]-1"-
sul fonam de; N-benzo (3, 4-dichl oro-2-net hyl phenoxy) - [ - bi pi peri di ne]

- 481 f onami de(3.4- Q@illl@ﬂbérm@@lb’mﬁm(@)ﬁ{ - ﬁhttbybpllﬁ@}d)bﬁlzoﬂl fll A* - bi pi peri
di ne] -1'-sul fonam cyanobenzoyl ) - 4- (3 4-di chl or ophenoxy) - [
4 (3 40 ohl &li%?l%ne]ihwﬁég f ohs L Iphbndsiy) i pi-BREbiongd

I chl onNppReRthoy - JILQIE 820 h 1B 1-
-1' - sul f onam de; jﬂ25?11)(6)3 Zﬂﬁgl)chl or ophenoxy) - t)l{I_ry[p?, 1(1me)?hyllwsuiﬁl}%nyl )genzoyl 1-1
i ?4 blhlpl perlzdﬂf@}amldﬁ sul fonam de; 25 f I [ i
chloro he n i peridin

o1+ 1 sul f oot RS b s NG G o B Ly ol

1,4 Q@I pi peri @N- BalzoyIL4-(3 I4Lcﬁ@lﬂampﬂenoxy) [1 4'-b1p1 eridine]-1'-sulfonamide;
N-(4 chl orobenzoyl ) - 4- (3, 4-di chl or opheno
- bi pi peri & ﬁ%fyapo benzoy LA #dic orophenoxy) {1,4"-bipiperidine]-1'-sulfonamide;

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

4-
bi
4-
S
1

4-(3,4-dichlorophenoxy)-N-[3-(methylsulfonyl)benzoyl]-[1,4"-bipiperidine]-1'-
sulfonamide;

25 4-(4-chloro-2-methylphenoxy)-N-[3-(methylsulfonyl}benzoyl]-[1,4"-bipiperidine]-
1'-sulfonamide;
N-(2-chlorobenzoyl)-4-(3,4-dichlorophenoxy)-{1,4'-bipiperidine]-1'-sulfonamide;
N-(4-chlorobenzoyl)-4-(3,4-dichlorophenoxy)-[1,4-bipiperidine]-1'-sulfonamide;
N-(4-chlorobenzoyl)-4-(4-chloro-2-methylphenoxy)-[1,4"-bipiperidine]-1'-

30 sulfonamide;
4-(3,4-dichlorophenoxy)-N-(2-methoxybenzoyl)-[ 1,4"-bipiperidine]-1'-sulfonamide;
4-(3,4-dichlorophenoxy)-N-(4-methoxybenzoyl)-[ 1,4"-bipiperidine]-1'-sulfonamide;
4-(3,4-dichlorophenoxy)-N-(4-methylbenzoyl)-[1,4"-bipiperidine]-1'-sulfonamide;



N- (4-chl orobenzoyl ) - 4- (4-chl or o- 2- et hyl phenoxy)-[ 1, 4'-bi piperidine]-1" 30
sul fonam de; 4- (3, 4-di chl orophenoxy)-N- (2-nmet hoxybenzoyl)-|[ 2 8 DEC 2005
1, 4" -Dbipi peridine] -1'-sul fonam de;

4- (3, 4-dichlor ophenoxy) -N- (4- nmet hoxybenzoyl ) - [

1,4 -bipiperidine]-I"' -suI f onam de; 107

|4 (§u|4f g'n;m 3;‘? '?5}331? g@%x%}}]h I1t2)edr11§yo (l))1-o[xoléi-flsoql?llnghr%(?l)rclagl;o%yl] f1,4'-

4- (3, 4-di chl org fb@ﬂ@?i% _1%1{140113311&%1 hydr o- | - oxo- 4-i soqui nol i nyl ) car bonyl ] -

[1,4' - bipiperi |ne] 1" - sul T onam de;

N- (cycl ohexyl dd{(bymil(y}he)xyl@a(b%nﬁ-)dl-(BM-dfchp)lﬂtqﬂmmy))y) [114' Gipipenidipel-i'di ne] - 1' -
sul fonam de; 5 4 é 4-di chl or ophenoxy) - N- ( 2- net hyl - | - oxopr opyl ) -
[1, 4" -bipi peri e Tm@ea sul f onam de;

3, 4-di chl or :
El bi p: peri dziog?fra? -asraﬁl? onaﬁ?ﬁqﬁ Iﬂﬁﬁ%ly )’t‘éprﬂp W-dhitoR: p‘f%lr%gq})l T
, 4' - bi pi peri diifpnirhidel | car bonyl ] - 2- propanesul f onarni de; 10 Trans
;
[

[4-[4- (3, 4-D chl orophenoxy) - 1- gl)l peri_ di nyl ][ Xcl ohexgl ] carbonyl . ]-4-
hyl - benzends(A 4-dichieraphenpx yhd-(2-phenylacetyl)-[1,4"-bipiperidine]-1' -sulfonamide;
[

| mefh[yf‘ (3. 4 BV LORRGONN b PirASHpAAN | ifARyHIA car bony ] -\ 4-

n am

hl oro- N-[ [ Q}r{)ﬁ&r(e&llﬂoxﬁtrﬁcﬁﬂ or ophenoxy) -1 15

er| di nyl ] cy ohexi( t‘har bonyl ] - benzenesul f onam de; Trans
[ 4 b

h

Ora-(3, 4 Bﬁh%( Ehtrbshleraphenaxyi rwmqndelgbélcaﬁlekmlkafbaawr‘ﬁ 4-

yl - benzen ];)g%
N-[[4-]4-(3, 4 éﬁl& oro %gnoxya?@% pi peridi nyl]cycl ohexyl ] carbonyl] - 2-
met hyl - benzenekuhd Nrf{ 463, 4-2Bclilba)@henoxy) 1-piperidinyl]lcyclohexyljcarbonyl]-N,4-

3-brono-N-[[4 4-di chl orophenoxy) - pi peri di nyl] cycl ohexyl] c
ar bonyl ] - benzé%’é@é‘ly% BepgeRwifonamids s

4-br omo. N1 4-fodnd gl RDiBTORESNRNroprerih A di Nyl ] eyel ohexy ]

car bonyl ] - benzenesul f onam
3, 5-dbchl or o- m;[ae{rnhtﬁyl}o@ﬁlohe;@;llclatb@npmbemysulfbnﬁﬁlde

5. Cyano- N |1 4 AN T - EhF Srealshargror CBimseR e AL ey S MR £ar bony! 1 -
benzenesul f on %Hétﬁﬁ»be'ﬁ%@&%ulfonannde

N-[[4-[4-(3, 4-di chl orophenoxy) - 1-'pi peridi nyl ] cycl ohexyl ] carbonyl ] -2, 5-
di met hoxy- benZanseS+[(4-phédd-dishl@ophkEmaxy- 1-piperidinyl]cyclohexyljcarbonyl]-2-

N-[[4-[4-(3,4-digchloro - 1- pi peridinyl]cycl ohexyl]carbonyl]-3,4-
di net hoxy- benﬂﬂﬁgﬁ@égf&ﬁﬁﬁg‘g}/ @ns
N-[[4p[4- (3, 41@5&@9@&1&1&0&”4Tiz;ml&ﬁéxb?ha%k}) -gycl ohexyl ] carbonyl | - 4- (3, 3-
di met hyl - 2- oxo- | -azetidinyl)-benzenesul fonam de; 2 8 DEC 2005 108 Trans
N[ [ 4- 4- ( 3, 4-pipesidirgrlspriehosy)cabopyipdeiatbesilioogmidshexy| | car bonyl | - 4- (4, 5-
di hydr o- 3- net enzenesul f onam de; Trans
N-[] 4- [ 4- (3 4%?‘&%‘1 ’F‘%%@ @‘_‘%(gépﬁi%’éﬁ’mﬁ%{?i‘}’ cI ohexyl ] carbon yI]-3- (4, 5-
piperidinyljcyclohexyljcarbonyl]-benzenesulfonamide;
Trans 3,5-dichloro-N-[[4-[4-(3,4-dichlorophenoxy)-1-
25 piperidinyljcyclohexyl]carbonyl]-benzenesulfonamide;
Trans 3-cyano-N-[[4-[4-(3,4-dichlorophenoxy)-1-piperidinyljcyclohexyl]carbonyll-
benzenesulfonamide;
Trans N-[[4-[4-(3,4-dichlorophenoxy)- 1-piperidinyl]Jcyclohexyl]carbonyl]-2,5-
dimethoxy-benzenesulfonamide;
30 Trans N-{[4-[4-(3,4-dichlorophenoxy)-1-piperidinyljcyclohexyl]carbonyl]-3,4-
dimethoxy-benzenesulfonamide;
Trans N-[[4-[4-(3,4-dichlorophenoxy)-1-piperidinyl]cyclohexyl}carbonyl]-4-(3,3-

dimethyl-2-0x0-1-azetidinyl)-benzenesulfonamide;



di hydr o- 3- net hyl - 5- oxo- | B pyrazol - 1-yl ) - benzenesul f onam de; 5 Trans
N-[[4-[4-(3, 4-dichl orophenoxy) - 1- pi peri di nyl ] cycl ohexyl ] carbon yl ] - 4-g hydfpmx
y- benzenesul f onam de; Trans

N-[[4-[4- (3, 4-di chl orophenoxy) - 1- pi peri %gyl ] cycl ohexyl ] car bonyl ] - 3-
trifluoromethyl)-benzenesul f onam de; ns

f\l—[[4 [4-(3, 4- y| Z:hqo[r{#)@ﬂg?gx&zg Ehge“ di nyl Jcycl OheIX\ﬂ )J(f l%onyll] - 150
benzenesul f onat -lde hloro noxy)- 1-piperidinyl]cyclohexyl]carbonyi}-4-(4,5-

2- 4-14-(3, L ‘ THNGR car bonyl ] am no] -
cul Tonyl |- bensar i Sor BEPRLE g L Py R b Ryaangige] carbonylam nol
2- b[) om)I ]N-[b[ 4- ’[r&ns(lﬂl[? {H- C&]#{tﬂlcdﬁ)dnegb?ti_m)ﬁy)}l -pipepidiri yilic pylohdx yelgadboing@¥-BH#,5-

car bon enzenesul f o r

N- [ 5- [[y[[4 [4Cf%yd§°é.leﬁfﬁglé H&i?}’mﬁg}pfﬁgr}?e&?‘?’ﬂ?ﬁ}lgg}@%@%xyl] car bonyl ]

N TT4r 2 (30 2 TR ST Eh e g optentd PR PR Ry Ch B Beampontll -

di et hyl am ndjydfoxy zdm:lsuimm&qnam de Tr ans

(N-[[4 [Z (3, 4d1)y| chl mf)hépg pi peridinyl], cycl ohexyl 1carbo ill ]1-2 20
napht hal enesul ¥t ,qlgchlorophenoxy) 1-piperidiniyljcyclohexyl]carbony
N-4434 i nyl ] cycl ohexyl ] car bonyl ] -2, 4-

di En[et h£/| (5 t hi giﬁ%suﬁpgz%%%gn; ;uﬁir&lje{%gﬁaéj viley /] -

N-[ [ 4- [ 4- (3, 4- Tt iNG [ phEorich] drophemexy)d] -pigelidiny e pdlebaxly] Jcabbyiy ] - 2- ( 1-

pi per di nyl) r| d| esul f onam de; 25 Trans
5- chI1 ro- N-[[i’F n€§1 DAAR; or ophenoxy) - 1-

pi peridinyl]c ﬁﬁ 4%][9,3(2Qp&%hﬂﬁrﬁ:ox%}%heﬂﬁéﬁcﬁﬁm?ﬂ@j@l&ﬁkyl]&i@dﬁl]aminol-

5- br onmo- N-[ [ 4- 4(3 [ orop
pi peri di nyl ] cyclfanékytdzonr doadyyhdthd-ester;ophenesul f onami de;  Trans

BI;E)[efl Ej|4n§/I3] gy;[g ﬁeg{?ﬁf"rcﬁ?@%% -#’ﬁﬁ?lﬁ?ﬁ?@@%yi “hi ophenesul f onami de,

1, 1- di oxi de; Tﬂe%@ﬁlyﬂc?d ' }emohglbibénieﬂeéﬁfoﬂaﬂdehl or ophenoxy) - 1 |
pi peri di nyl ] cycl ohexyl onyl ] t hi ophenesul f onami de; 2 8 DEC 2005 109

Tr and5 4- chl orcTIMS[I‘E%-[[HH(Bi @Mmhﬂmopkpﬂnenp)xy) 1- piperidinyl]cycl ohexyl]

b ]-2,5- t d
A nobut yl <N | PP Ye G BROBRERSRY RIS R 1ok bRestgpLe:
car bonyl] - benq@é}%w[[[mo[ﬂa@'ﬂ&chl&oﬂffeﬁﬁ)ﬁy) 1-pi crldmyl]cyclohexy}]carbonyl] -5-
2,5-dichloro-N-[[4-[4-(3, 4-di chl or ophenoxy]) - 1-

pi peri di nyl ] cﬁ@h@ﬁw%lﬂlehﬂb@pmh]aleaesulhﬁoomsul fonarnide; Trans
éép I)gﬁ;loi(yi)gll-’l %}g[éﬁll[[%lglﬁd' df! r o hrelgj?y)sy -p1pen81n9ﬁ£3llcﬁi(|)hne¥|yl]lacrygnly?PE—X yll

N-[[4o[4-(3, 4ngpm51@{c@ﬂlﬂ&mm I pi peridi nyl ] cycl ohexyl ] carbonyl ]-2- 10
(trifluoronethoxy)-benzenesul fonam de; Trans

N-[[4-[4-(3, 4Tmfk§m-{ﬁ4dﬁﬂér'ﬂo§bﬁ)110101?51€p@ﬂ)dl pipenidipyllencdotiexydearbrmyl-2.44 -
ge;nlylnoll\l-Hil[Eln ’ﬂ&%)gl éath(%fazc fis ﬁ”g‘ nEXy;rr imf)l peridinyl] cycl ohexyl]
carbonyl]-1, 3rahstNiifaduazal- @cﬂbswhfeﬁm)l1dp1pendmy1]cyclohexyl]carbonyl] 2-(1-
piperidinyl)-3-pyridinesulfonamide;
25 Trans 5-chloro-N-[[4-[4-(3,4-dichlorophenoxy)-1-
piperidinyljcyclohexyl]carbonyl]-2-thiophenesulfonamide;
Trans 5-bromo-N-[[4-[4-(3,4-dichlorophenoxy)-1-
piperidinyl]cyclohexyl]carbonyl}-2-thiophenesulfonamide;
Trans N-[[4-[4-(3,4-dichlorophenoxy)-1-
30 piperidinyljcyclohexyl]carbonyljtetrahydro-3-thiophenesulfonamide, 1,1-dioxide;
Trans 4,5-dichloro-N-[[4-[4-(3,4-dichlorophenoxy)-1-
piperidinyl]cyclohexyl]carbonyl}-2-thiophenesulfonamide;



15 Trans 4-brono-N-[[4-[4-(3,4-dichl orophenoxy)-1- piperidinyl]cycl ohexyl]
carbonyl] -2-thiophenesul fonam de; Trans

N-[[4-[4-(3, 4-di chl orophenoxy) - 1- pi peri di nyl ] cycl ohexyl ] carbonyl ] - 2-2(%DEC 2005
nmor pholinyl)-3 -pyridin esul fonam de; Trans

6- brono- N-[ [ 4- [4 (3, 4- d| chl orophenoxy) 1020

d I h b di | f d T
2 pen ] vpl gho Lo b b Bt Sunesi onaridef Tare 1.
di met hyl et hyl
o, ey ot hemsenesdeeot i T asutbalu b | o

me Fyl 2- pyri ’Hnan£$4leﬁut91nNa[I[m [41€3,4-Achldrapigenoxy)-1-
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di
N

[ 4- (3, 4-di chl orophenoxy) -1 - pi peridi nyl ] cycl obexyl]carbonyl]-2,5-
i f | uor o- benz SHBIAIRY ﬂfé’ﬁl%xyﬁ%ﬁ?@yﬁ-benzenesul onamide;
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s ar U3 rihafih L A0NGRONI 4 LPL PU B o) phexy! ] carbonyl ] -4-
[[4-

i

~

trifluoronmet hoxy enzenesul

N-[[4-[4-(3, 4Iﬂp@‘fﬂlﬁylmhmexyl]cailbd@xlyHeSf—tl'ﬁkbﬁlﬁh&su@fbﬁhmme;(yI]car bonyl ]-2, 4,5- 30
trifluoro-benzenesul fonam de; Trans

5- chl or o- N- [ [ 4UTps 4-3; brter o N # Shid Arsbighlorophenoxy)-1-

pi peridinyl]c nesul fonam de; 2 8 DEC
2005 110 Tr a#qﬁ%h?wL%’E%kgﬁﬁ%bf%?ghb%n%én%ﬁporop ééraioxy) 1 piperidinyl] c
ycl ohexyl ] Car’hﬁﬁwN][H P4-(H4diidb sroplenbyz EpasridiplieytioRexyl [Eadbayl]-2-
3-chlgro-N-[[4-[4- (3, 4-di chl or ophenox ?’21 pi peridi nyl ]cycl ohexyl]carbonyl ]
-5-f 11for o0- 2- MEIWOI%WEQWSWW%W@H%@CB Tr ans

N[[4-[4-(3,4 dj _] 2- met hyl -
Denbanmat £ o EINQLLPRANStohi o Bk BifeHENGRYABKE FREBORY -
N-[[4-]4-(3, 44 rﬂmthyiLﬁﬂ@mhﬁmobey}sﬂfqmﬁp@dd di nyl ] cycl ohexyl ] car bonyl ] - 2-

nmet hoxy- benzenesul f onam d

N-[ [ 4-[ 4- (3, 4-TdPRsh-8P51h e&%ﬁé’rﬁh%rpﬁbwm "ycl ohexyl ] carbonyl]-2,6- 10

di met hyl - ben 2 1f

N-[ [ 4-[ 4- (3, 4%’3?5@?“3’#%8?%89 f?’ﬂflﬁe]ﬁ‘éf%l?/ ipzole 2 sulfonamide; | nyl ] - 4- et hyl -
benzéfesul f ondfrmhe#-bfﬁnambl—[[d, [4-(3, 4—d1chlorophenoxy) 1-

N[[4-]4-(3, 4-di op 1- erldlnyl]c cIohex I]carbonyl]
benzenesul f on é)lxﬁr:@gmy ‘QP )f])q_ onyl -2-thiophenesulfonamide y

[4-[4- (3, 4-di q*}wr@mzlﬁ%gz} fh(’)c;fllfali%&’@gbgkﬁyl'-bﬁ)\éﬁhfh?ﬂéyéll)m&ﬁQ:Ehﬁbﬂylﬁz-@-

(di met hyl am no) - ben
4- (3, 4- Di chl omophkeionyy))3-by(i@needfopkingtez oyl ) - f
1, 4' blplperl 3,4-Di¢

or ophenoxy) - ﬂlsrpe%rﬁﬂoggn@%%‘fggldl@?%&%“ﬁ&trl]l di ne] - 1' - car boxani de;
4-(3p¢-Di chl 0m%@ﬂ@fm}clbhéﬁm%be}ﬂ?@eﬁﬁﬂyﬂe)sm[forﬂanﬁde i pi peri di ne]

1' -carboxam d

3, 4- Di chl offwhéﬁtbﬁéy%@%dmhmmpk{emow Ibpipepdinydeyadhexylicaboothi(bd:

i i per | ARRERRR el ) o1 o]

3
.3 4- di chl ormmem@aym d’.H &&hfo}@plmﬂbfﬁhhylbsﬁ@m&m%Mx&ﬁé&rﬁ@fﬁﬂ -5=[1,4"-

peri di ne] -sul fonam d
4- (3, 4-di chl medpﬁénwmmm(fpm;ab,sul fonyl)-1, 4' - bi pi peridine]-1'-sul fonanid
25 Trans N-[[4-[4-(3,4-dichlorophenoxy)-1-piperidinyl]cyclohexyl]carbonyl]-2,5-

4- (
4-(
1, 4'
4- (
bi pi
[
e

difluoro-benzenesulfonamide;

Trans N-[[4-[4-(3,4-dichlorophenoxy)-1-piperidinyl]cyclohexyl]carbonyl]-4-

(trifluoromethoxy)-benzenesulfonamide;

Trans N-[[4-[4-(3.,4-dichlorophenoxy)- 1-piperidinyl]cyclohexyllcarbonyl}-2.4,5-
30 trifluoro-benzenesulfonamide;

Trans 5-chioro-N-[[4-[4-(3,4-dichlorophenoxy)-1-

pipcridinyl]cyclohexy]]carbonyl]-2,4—diﬂuofo-benzencsu1fonamide;



Trans N-benzoyl -4-[4-(3, 4-di chl or ophenoxy) - 1- pi peri di nyl ] -
cycl ohexanesul f onam de; Trans . o . 28 DEC 72005
N-[[4-[4-(3, 4-Di chl orophenoxy) - 1- pi peri di nyl ] cycl ohexyi ] carbonyl ] -
benzam de; or, 30 Trans
N-[[4-[4-(3, 4-Di chl or ophenoxy) - 1- pi peri dilflyl ] cycl ohexyl ] sul f onyl ] -
benzenesul ToNapl.Ae, hioro-N-[[4-[4-(3 4-dichlorophenoxy)-1-
piperidinyl]cyclohexyl]carbonyl]-2,5-difluoro-benzenesulfonamide;
Trans 3-chloro-N-[[4-[4-(3,4-dichlorophenoxy)-1-
piperidinyl]cyclohexyljcarbonyl]-5-flucro-2-methyl-benzenesuifonamide;
5 Trans N-[[4-[4-(3,4-dichlorophenoxy)- 1 -piperidinyl]cyclohexylcarbonyl]-2-
methyl- benzenesulfonamide;
Trans N-[[4-[4-(3,4-dichlorophenoxy)-1-piperidinyllcyclohexyl]carbonyl]-2-
methoxy- benzenesulfonamide;
Trans N-[[4-[4-(3,4-dichlorophenoxy)-1-piperidinyl]cyclohexyl)carbonyl]-2,6-

10 dimethyl- benzenesulfonamide;

Trans N-{{4-[4-(3,4-dichlorophenoxy)-1-piperidinyljcyclohexyl]carbonyl]-4-
methyl- benzenesulfonamide;

Trans N-[[4-[4-(3,4-dichlorophenoxy)-1-piperidinyl]cyclohexyl]carbonyl]-.
benzenesulfonamide;

15 Trans N-[[4-[4-(3,4-dichlorophenoxy)-1-piperidinylJcyclohexyljcarbonyl]-4-
{dimethylamino)- benzenesulfonamide;
4-(3,4-Dichlorophenoxy)-N-(2-methylbenzoyl)-[ 1,4"-bipiperidine]-1'-carboxamide;
4-(3,4-Dichlorophenoxy)-N-(4-methylbenzoyl)-[1,4"-bipiperidine]-1'-carboxamide;
4-(3,4-Dichlorophenoxy)-N-(4-chlorobenzoyl)-{ 1 ,4‘~bipipeﬁdinc]— 1'-carboxamide;

20 4-(3,4-Dichlorophenoxy)-N-benzoyl-[1,4'-bipiperidine]-1'-carboxarnide;
4-(3,4-Dichlorophenoxy)-N-[(4-methylphenyDsulfonyl]-[1,4"-bipiperidine]-1'-
sulfonamide;
4-(3,4-dichlorophenoxy)-N-[[4-(1,1-dimethylethyl)phenyl]sulfonyl]-[1,4"-
bipiperidine]-1'-sulfonamide;

25 [4-(3,4-dichlorophenoxy)-N-(phenylsulfonyl)-1,4"-bipiperidine}-1'-sulfonamide;
Trans N-benzoyl-4-[4-(3,4-dichlorophenoxy)-1-piperidinyl]-
cyclohexanesulfonamide;

Trans N-[{[4-[4-(3,4-Dichlorophenoxy)-1-piperidinyl]cyclohexyl]carbonyl J-
benzamide; or,

30 Trans N-[[4-[4-(3,4-Dichlorophenoxy)-1-piperidinylJcyclohexyl]sulfonyl]-

benzenesulfonamide. -



