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nodul at ors of chetokine receptor CCR5 The present invention relates to

het erocycl i c derivatives havi ng pharmaceutical activity, to processes for
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I nsertio b@%q@&&% NH- proxi mal pair of 20 cysteine residues and sequence
simlarits= - X=C chenoki nes include several potent chenpattractants and

activggors of ChfidkinePite hﬁgxﬁétﬁ&ﬁc%oidhb@&laﬁ#b eHleaBed Byla WidedAHety of cells to
neutrophi |l -activating peptide 2 P-2). The C-C chenoki nes 1 ncl ude potent
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have denonstrated that_ the actions of the chenoki nqe\ga are nedi ated by
subf ani | i weluding easthing ard Hlleggic diseases, at Wl & awtoupAg PHRPIesicssushafhe receptors

desi gt efhefAdRlid arthritis and atherosclerosis. These small secreted molecules are a growing
superfamily of 8-14 kDa proteins characterised by a conserved four cysteine motif. The

chemokine superfamily can be divided into two main groups exhibiting characteristic

structural motifs, the Cys-X-Cys (C-X-C, or o) and Cys-Cys (C-C, or §) families. These are

distinguished on the basis of a single amirio acid insertion between the NH-proximal pair of
20  cysteine residues and sequence similarity. _

The C-X-C chemokines include several potent chemoattractants and activators of
neutrophils such as interleukin-8 (IL-8) and neutrophil-activating peptide 2 (NAP-2).

The C-C chemokines include potent chemoattractants of monocytes and lymphocytes
but not neutrophils such as human monocyte chemotactic proteins 1-3 (MCP-1, MCP-2 and

25 MCP-3), RANTES (Regulated on Activation, Normal T Expressed and Secreted), eotaxin and
the macrophage inflammatory proteins 1o and 18 (MIP-1c and MIP-1B).

Studies have demonstrated that the actions of the chemokines are mediated by
subfamilies of G protein-coupled receptors, among which are the receptors designated CCR1,
CCR2, CCR2A, CCR2B, CCR3, CCR4, CCRS, CCR6, CCR7, CCR8, CCR9, CCRI10,

30, CXCRI1, CXCR2, CXCR3 and CXCR4. These receptors represent good targets for drug
development since agents which modulate these receptors would be useful in the treatment of

disorders and diseases such as those mentioned above.



CCR2, CCR2A, CCR2B, CCR3, CCR4, CCR5, CCR6, CCR7, CCR8, CCR9, CCR10, 30.
CXCR1l, CXCR2, CXCR3 and CXCR4. These receptors represent good targets for
drug devel opment since agents which nodul ate these receptors would be
useful in &Bg treatment of disorders and di seases such as those nmentioned
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R, R13, Ed R 8 are hydrogen or Cl-6 alkyl; 20 R', R12, R14, RL7
and R19 are Cﬂ S I (optionally substituted by halo hydroxy Cl-6
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The present invention provides a compound of formula (I):

R R
R>\)\N®-(CH2)n—x—(CHz)m—R4 ()

15  wherein:

A is absent or is (CHy);

' Rlis Cyg alkyl, C(ONR™RY, C(O);R", NR”C(O)R“‘ NRPCONR¥RY, NR¥®C(0),RY,
heterocyclyl, aryl or heteroaryl;

R R, R R and R'® are hydrogen or Cy.¢ alkyl;

20  R¥, R'Z RM RY7 and RY are Cy.g alkyl (optionally substituted by halo, hydroxy, Ci.¢ alkoxy,
C,.s haloalkoxy, Cy cycloalkyl (optionally substituted by halo), C5.5 cycloalkenyl, S(C,.4
alkyl), S(O)(Ci.4 alkyl), S{0)2(C.4 alkyl), heteroaryl, aryl, heteroaryloxy or aryloxy), aryl,
heteroaryl, C;.7 cycloalkyl {optionally substituted by halo or Cy.4 alkyl), C4.7 cycloalky! fused
to a phenyl ring, Cs.7 cycloalkenyl, or, heterocyclyl (itself optionally substituted by oxo,

25 C(0)(Ci.6 alkyl), S(O)(C1.s alkyl), halo or Cr.4 alkyl); or R', R'%, R and R can also be
hydrogen;
or R and R", and/or R'® and R" may join to form a 4-, 5- or 6-membered ring which
optionally includes a nitrogen, oxygen or sulphur atom, said ring being optionally substituted
by Ci.s alkyl, S(O)(C1- alkyl) or C(O)C:.¢ alkyl);

30 RZ?is Cy.6 alkyl, phenyl, heteroaryl or C37 cycloalkyl;

R*is H or Cy4 alkyl;



to a phenyl ring, C5.7 cycloal kenyl, or, heterocyclyl (itself optionally
substituted by oxo, 25 C(O(d 6 alkyl), S(Ok(C_6 alkyl), halo or Cl4

al kyl); or R11, R12, R14 and Rl17 can al so be hydrogen; or R10 and R1l1,
and/or R16 and R17 may jointo forma 4-, 5- or 6-nmenbered ring which

opti onal | yWOROP4®EL3a" ni trogen, oxygen or sul phur at om PGHFERF090Bei ng
optionally substituted by -6 alkyl, S(O1(ClL.6 alkyl) or C(O(Cl.6

al kyl); 30 R2 is Cl1.6 al kyl, phenyl, heteroaryl or C3-7 cycloalkyl; R3is H
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[optional |y  substituted by phenyl {which itsel f_ optiona Sﬁs subst [ tut ed by

hal o, C1Iadigek eoptmaué( sebstijuted with helo, hyidraxy, niwe(Coclkyl),( C( O NH,
2902 Gl ) O QORSAS SOR Ao A L.
15  alkoxy, C(O)NHz, C(O)NH(C,.4 alkyl), C(O)N(C;.4 alkyl)s, COzH COz(C14 alkyl),
NHC(O)(Cy4 alkyl), NHS(0),(Cy4 alkyl), CF; or OCF3;
unless otherwise stated heterocyclyl is optionally substituted by C,.¢ alkyl [optionally
substituted by phenyl {which itself optionally substituted by halo, C,.4 alkyl, C;.4 alkoxy,
cyano, nitro, CF3, OCF3, (C1.4 alky)C(Q)NH, S(O).NH,, Ci.4 alkylthio, S(O)(C.4 alkyl) or
20  S(O)(Ci4alkyD)} or heteroary!l {which itself optionaily substituted by halo, C;.4 alkyl, Ci4
alkoxy, cyano, nitro, CFs, (C;4 alkyl)C(O)NH, S(0):NH,, C;4 alkylthio, S(O)(C1.4 alkyl) or
S(O)(C14 alkyl)} ], phenyl {optionally substituted by halo, Cy4 alkyl, C;4 alkoxy, cyano,
nitro, CF3, OCF3, (C1.4 alkyl)C(O)NH, S(0).NH,, C14 alkylthio, S(O)XCy.4 alkyl) or S(Q)x(Ci.
4 alkyD)}, heteroaryl {optionally substituted by halo, C.4 alkyl, C,.4 alkoxy, cyano, nitro, CF3,
25 (Ci4alky)C(O)NH, S(O)NH,, Cy4 alkylthio, S(O)(C;4 alkyl) or S(0)(Ci.4 alkyl)},
S(ORNRYRY, C(OYR®, C(0)(Ch.6 alkyl) (such as tert-butoxycarbony1), C(O)z(phenyl(Ci.,
alkyl)) (such as benzyloxycarbonyl), C(O)NHR®, S(0);R*, NHS(O),NHR*, NHC(O)R?,
NHC(O)NHR? or NHS(O)R®, provided none of these last four substituents is linked to a
ring nitrogen;

30 k1, pand qare, independently, 0, 1 or 2;
R, RZ R¥ R*¥ RY R¥ RY, R¥ RY,R¥, R and R™ are, independently, hydrogen or Cy.¢
alkyl; ‘



al koxy, cyano, nitro, CF3, (CIA alkyl)C(ONH, S(O 2NH2, CI A alkylthio,

S(O (CpA al kyl) or S(O2(CL.4 alkyl)}], phenyl {optionally substituted by
hal o, Cl-4 alkyl, C -4 al koxy, cyano, nitro, CF3, OCF3, (Cl4 al cyl)C(O NH,
S(O 2NH2, Cl4 al cylthio, S(O(Cl4 alkyl) or S(O2(C_ 4 alkyl)},

het er oar y| WOWPHEEER y substituted by hal o, Cl4 al kyl, REHSERRRIZ08 cyano,
nitro, CF3, 25 (CIA alkyl)C(ONH $0)2NH2, CI A al kylthio, S(O(C 4 alkyl)
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R21, R23,“RU, , €¥P(34, R35, 1(36, R41, 1(42, 1(43, 1(45, R46, R47,
R52, 1(53r abbamasadichly acteptablesidi thereoldrlaysolvatetydeafgen; or a pharnmaceutical ly

acceptabl e salt thereof o sol vate thereof. Certajnh campounds of the
present invent oA CoFPAYAE OF e HIGSERIIRYERHOR Gy ISt 1 chkfrrent 1§ forgs (such

enant i ONBfs$naflioBint< BRARERERers JoR{c iSonie CORER oErs). aPﬁeﬁﬁ&{eﬁQ invehfign Pr €S€Nt
I nvention 15 coversS all such Tsonmers and m xtures” thereof 1n all
pr opokd i oveyers 8liisuchidbemeaandsnixhureutercofin dll pogortiosn salts such as a
hydrochl ori de ’Smt}XlﬂE gﬁ{s?nncihg(ﬁ’ acid addition salts such as a hydrochloride, hydrobromide,
phosphate, acetate, fumaraté, maleate, tartrate, citrate, oxalate, methanesulphonate or p-
toluenesulphonate. In addition to these firther examples of acid addition salts are succinate,
glutarate or malonate,
20 The compounds of the invention may exist as solvates (such as hydrates) and the
present invention covers all such solvates.

Alky! groups and moieties are straight or branched chain and, for example, comprise
one to six (such as one to four) carbon afoms. Alkyl is, for example, methyl, ethyl, n-propyl,
iso-propyl, n-butyl, sec-butyl or tert-butyl. Methyl is sometimes abbreviated to Me -

25  hereinbelow.

Haloalkyl includes CF3, and haloalkoxy includes CFs.

Fluoroalkyl includes, for example, one to six, such as one to three, fluorine atoms, and
comprises, for example, a CF3 group. Fluoroalkyl is, for example, CF; or CH;CF;.

Cycloalkyl is, for example, cyclopropyl, cyclopentyl or cyclohexyl (such as

30 cyclohexyl). Cycloalkenyl includes cyclopentenyl.

Heterocyclyl is, for example, piperidine, piperazine, pyrrolidine, azetidine,
tetrahydrofuran, morpholine or thiomorpholine. Further examples of heterocyclyl are
tetrahydropyran and tetrahydrothiopyran.



phosphate, acetate, fumarate, naleate, tartrate, citrate, oxal ate,

nmet hanesul phonat e orp- tol uenesul phonate. In addition to these further
exanpl es of acid addition salts are succinate, glutarate or mal onate. 20
The conpounds_of the invention may exi st as solvates (such as hydrates) and
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2, 1, 3lthenacniN-axide thetepf, or e Rxoxideron Sedioxidd thereafih Aufuurther SxatpBs- of heteroaryl is
tetrazolyl.

Aryloxy includes phenoxy.

Heteroaryloxy includes pyridinyloxy and pyrimidinyloxy.

Phenyl(C.4 alkyl)alkyl is, for example, benzyl, 1-(phenyl)eth-1-yl or 1-{(phenyl)eth-2-

20yl

Heteroaryl(C,.4 alkyDalkyl is, for example, pyridinylmethyl, pyrimidinylmethy! or 1-
{pyridinyl)eth-2-yl.

Phenyl(C,.4 alkoxy) is, for example, benzyloxy or phenylCH(CH3)O.

Heteroaryl(Ci.4 alkoxy) is, for exampte, pyridinylCH;0, pyrimidinylCH,O or

25  pyridinylCH(CH,)O.

Heteroaryl rings can carry various substituents including sulphonyl groups. A
sulphonyl group on a heteroaryl ring can be a good leaving group (susceptible to nucleophilic
displacement) and examples of such situation are: 2-methanesulphonyl-pyridine and 2- or 4-
methanesulphonyl-pyrimidine. The present invention covers compounds including a

30  heteroaryl ring carrying a sulphonyl group which are sufficiently stable (non-reactive) to be
isolated using the experimental procedures described.

In one particular aspect the present invention provides a compound of formula (I)
wherein: A is absent or is (CHa); R! is Cy.s alkyl, C(O)NR'°R", C(O)},R"%, NR*C(O)RY,



benzoxadi azol yl ), qui noxalinyl, a pyrazol opyridine (for exanple
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R I TRINESEE a7 TSI B A SR R A
CA4. 7 cycliadok ndoktsithald) cfanb aRY, hydidry, OCEOYNRESEE!, e REPAWR > O(O)RPEt er ocycl yl
(it Se1|5f NR¥C(O)NRTR?®, S(0),NRPR™, NR*S(0)R*, C(O)NR¥*R*, CO.R*, NRYCOR%,

S(0),R¥, 0S(0),R®, C, ¢ alkyl (optionally mono-substituted by S(0);R* or C(O)NR*'R™),

Cs.5 alkenyl, Cs.6 alkynyl, C;.19 cycloalkyl, C,.¢ haloalkyl, C,.s alkoxy(C,.¢)alkyl, Cy.¢ alkoxy,

Ci. haloalkoxy, phenyl, phenyl(C;4)alkyl, phenoxy, phenylthio, phenylS(O), phenylS(0O)s,

phenyl(C,4)alkoxy, heteroaryl, heteroaryl(Cy.4)alkyl, heteroaryloxy or heteroaryl(Ci.s)alkoxy;
20  wherein any of the immediately foregoing pheny! and heteroaryl moieties are optionally

substituted with halo, hydroxy, nitro, S(Cy.4 alkyl), S(O)(C,4 alkyl), S(0)2(C;-4 alkyl),

S(O),NH;, S(O);NH(C14 alkyl), S(0)2N(C1.4 alkyl)s, cyano, C;.4 alkyl, Ci.4 alkoxy,

C(O)NHS;, C(O)NH(C14 alkyl), C(O)N(C1.4 alkyl)z, COzH, CO(Ci.4 alkyl), NHC(O)(Ci.4
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NR*'S(0):R*2, C(ONR¥R¥, CO,R¥, NR¥CO;R®, S(0)R*, Cy.6 alkyl, Cy5 alkenyl, Cy6
20  alkynyl, C;.40 cycloalkyl, Cy.s haloalkyl, C.¢ alkoxy(Ci¢)alkyl, C;.¢ alkoxy, Ci.s haloalkoxy,
phenyl, phenyl(C,.4)alkyl, phenoxy, phenylthio, phenylS(O), phenylS(0),, phenyl(C;.

s)alkoxy, heteroaryl, heteroaryl(C,.s)alkyl, heteroaryloxy or heteroaryl(C;.4)alkoxy; wherein

any of the immediately foregoing phenyl and heteroaryl moieties are optionally substituted
with halo, hydroxy, nitro, S{C,.4 alkyl), S(O)(C .4 alkyl), S(0)2(C;.4 alkyl), S(O):NHa,

25  S(O);NH(Cy.4 alkyl), S(0):N(Ci.¢ alkyl)s, cyano, C14 alkyl, Ci4 alkoxy, C(O)NH,,
C(O)NH(C1.4 alkyl), C(O)N(C,4 alkyl)s, COzH, CO(C14 atkyl), NHC(O)(C14 alkyl),
NHS(0)(C14 alkyl), CF5 or OCF3; unless otherwise stated heterocyclyl is optionally
substituted by C;.s alkyl [optionally substituted by phenyl {which itself optionally substituted
by halo, Ci.4 alkyl, Ci4 alkoxy, cyano, nitro, CFs, OCF3, (C;4 alkyl)C(OYNH, S(O);NH,, C14
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Cy.4 alkyl, Cy4 alkoxy, cyano, nitro, CF3, OCFs, (Ci4 alkyl)C(O)NH, S(O):NH,, Ci4
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In a further aspect the present invention prowdes a compound of formula (T) wherein,
20  unless specified otherwise, aryl, phenyl and heteroaryl moieties are independently optionally
substituted by one or more of halo, hydroxy, nitro, S(Ci.¢ alkyl), S(O)(Ci.s alkyl), S(0)(C1.¢
alkyl), S(O)NH;, S(O)NH(C) ¢ alkyl), S(O):N(C,.¢ alkyl),, cyano, Cy.¢ alkyl, Cy.¢ alkoxy,
CH>S(0)2(C1.6 alkyl), OS(0)(C1.5 alkyl), OCHzheteroaryl (such as OCHatetrazolyl),
OCH;CO,H, OCH;CO{C;.5 alkyl), OCH,C(O)NH,, OCH;C(O)NH(C,.s alkyl), OCH,CN,
25  NH;, NH(C,. alkyl), N(Ci.s alkyl)z, C(O)NH,, C(O)NH(C,. alkyl), C(O)N(Ci.6 alkyl),,
C(O)[N-linked heterocyclyl], CO.H, COz(C,.¢ alkyl), NHC(O)(C,.s alkyl), NHC(O)O(Ci5
alkyl), NHS(0)2(C1.s alkyl), CF;, CHF,, CH;F, CH;CFg, OCF3, phenyl, hetercaryl, phenyl(C;.
4 alkyl), heteroaryl(C,4 alkyl), NHC(O)phenyl, NHC(O)heteroaryl, NHC(O)(C14
alkyD)phenyl, NHC(O)(C,.4 alkyl)heteroaryl, NHS(O),phenyl, NHS(O)heteroaryl,
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NHC(O)NH(C;.y cycloalicyl), NHC(O)NHphenyl, NHC(O)NHheteroaryl, NHC(O)YNH(C; 4
alkyl)phenyl or NHC(O)NH(C,.4 alkyl)heteroaryl; wherein the foregoing phenyl and
heteroaryl groups are optionatly substituted by halo, hydroxy, nitro, S(C;4 alkyl), S(0O)(Ci.4
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foregg?/(r:\ggg% ;‘I ggﬁg 3}] flé%rr%?)e 1 g‘ma%re c#log& Eﬁmﬁ’hﬁeg zmth
hal 0, hydiiyaixoxy, mtrb;sa(clﬁﬂ&szﬂ, S(CBE0:1 alkﬁl)CS(OQICfL; ailqkl)g IsIO)zBE@SIOQM{(EIJ&yI )

S0 AN AL b A S 0o Mot S O
C(O)N(Cy4 alkyl)s, CO2H, CO(Cy4 alkyl), NHC(O)(CH alkyl), NHS(0)2(C1 alkyl), CF; or
20  OCF..

In a further aspect the present invention provides a compound of formula (I) wherein,
unless specified otherwise, aryl, phenyl and heteroaryl moieties are independently optionally
substituted by one or more of halo, hydroxy, nitro, S(C;.¢ alkyl), S(O)(C\. alkyl), S(0)(Ci.¢
alkyl), S(O);NH;, S(O):NH(C1.4 alkyl), S(O):N(C,.6 alkyl),, cyano, Cy.4 alkyl, C;.4 alkoxy,

25  CH;S(0)2(C.6 alkyl), OS(0)2(Cy-s alkyl), OCHzheteroaryl (such as OCHjtetrazolyl),
OCH;CO;H, OCH,CO,(C1.¢ alkyl), OCHzC(O)NH;, OCH;C(O)NH(C;.¢ alkyl), OCH,CN,
NH;, NH(C,.s alkyl), N(C,.¢ alkyl),, C(O)NH;, C{O)NH(C.s alkyl), C(O}N(C.¢ alkyl),,
CO,H, CO4(Cs.6 alkyl), NHC(O)(C1. alkyl), NHC(O)O(Cy.5 alkyl), NHS(0)2(Cy.6 alkyl),
CF3, CHF,, CH;F, CH,CF3, OCF3, heteroaryl or heteroaryl(Ci.4 alkyl); wherein the foregoing

30  heteroaryl group (such as tetrazolyl) are optionally substituted by halo, hydroxy, nitro, S(C;4
alkyl), S(O)(C1.4 alkyl), S(0)2(Ci.4 alkyl), S(0)2NHz, S(O),NH(C,.4 alkyl), S(O%N(Cy.4
alkyl),, cyano, Cy.4 alkyl, Cy.4 alkoxy, C(O)NHz, C(O)NH(C4 alkyl), C(O)N(C,4 alkyl)s,
CO:H, COy(C14 alkyl), NHC(O)(C1.4 alkyl), NHS(0)z(C1.4 alkyl), CF4 or OCF; {and in a



15 CCONH2, C(ONH(C14 alkyl), C(ON(C14 al kyl)2, Co2H, CQ02(Cl.4 al kyl),
NHC( O (Cl14 alkyl), NHS(O2(Cl.4 alkyl), C(O(CL. 4 alkyl), CF3 or OCF3; R21,
R23, R25, e, R30, R34, R35, R36, R41, R42, e, e, R45, R46 and R47 may
additionally be hydrogen; or a pharnaceuti cal |y acceptable salt thereof or
a sol vat e WE0BEES67Bn a further aspect the present invePET/SER09¥00%08les a
conpound of formula (1) wherein, %Q unl ess specified otherw se, aryl,

phenyl and heteroaryl npieties are f'ndependently optionally substi t ut ed by

300y 2( cr B e PR e dolgh g L B ot DR o

cYano, Clopﬁomllyylhbstlﬂtecﬂ)}eﬂllkmw,l} CH2S(O 2(C1.6 alkyl), OS(O 2(CL.6 al kyl),
OCH2het er oar sych as 2t etrazol I ZCOZH 2 al kyl
OCH2C( O) NH2, yéﬁ&'ﬁ%{%ﬁ’ Bregqnmvyn %)@ﬁf’ dcﬁf? C%%&ME%IFW N% Cl. 6

| kyl) 2 egr@rg( Hg&n - ked
ﬁetgrzjcyclyg% C02H CI)Z(C‘l 6 aI K I) NHC( )(Cl 6 al kyl"), d I— %&&ham 6
al kyl B, eSO l0m axiboys ;:fhthydrOJGFZutf@SIﬁEA Mm@)(mmwlp Béﬁ);t(lqu

Rﬁ&%’ﬁé&h@&ﬁ@%@@zﬁ@i@ﬁyﬂ%ﬂﬁ%@ flo et e O MRS

NHS( O) 2 t 1208ic WARYDIY O 2(Cl4
al k§/|§h2{t§9§g§2’ §:§4 1C?2§|€©(M ﬂéq.@%‘kﬁ cyclﬁgt?%%wg )2
mg((ggm( Hel 4C 3, K, &tbEBResPC 3NHC(O) NH(C14 al kyl ) phenyl or o |
eteroar
groups are op %Hep&?g%%? ﬂ%éul{wegg%ﬂn&f)wﬂﬁ g{a%%gi Bﬂ‘?@?lew‘%? 14 al kyl), Y
2 9 Lo g smon s s et it S i)
a a cyan a -
al koxy, @@W&pecfé(e@rwle&ﬁmlwy enyge@)dﬂ%@m lyl)l y mw@@gé c:|34/

al kyl), h;gﬁﬁ]galﬁ )& Nt O 2(C14 al kyl), CF3 or OCF3. In yet another
aspect t prese# |n\)hnt %lglrtll provi des_ a cglrlr?pound of formula (1) 5 wherein,

unl ess speci f hednathdrespeicse, thamyéntiop Bé"r;ﬂ” Rifemnd th hychngmtqréh.4 aliayl

depend bsiitute hydr oxy,
it ro. " SCRr ehetlh oDy PRt hetashet R RS R ORRE Riare AfSieny o1
S( O) 2dH( Cl 6 3 K ¥ikoher @t%@ﬂﬁlm&nﬁbﬂqﬂ‘ 12” RS’am” ﬂiaﬁdﬁ*%‘c’éc lkﬁ al koxy,
NH2, NH(C14 alkyl), N(C .6 al kyl)2 CéO)NHZ C(O NH( C1- 6 alky C(O N(C1- 6

al kyl ) 2, (@Jgt@:{allv mbﬁw@tcdrbarth@ho@ycaﬂmy @rclepiy) (pphiogaliy O) (C1 . 6
alkyl). sustitated by halo), Cs.s cycloalkenyl, S(O)(C,.4 alkyl), heteroaryl, phenyl, heteroaryloxy or

aryloxy (for example phenoxy)), phenyl, heteroaryl, Cs.7 cycloalkyl (optionally substituted by

halo or C)4 alkyl), Cs.7 cycloalkyl fused to a phenyl ring, Cs.7 cycloalkenyl, or, heterocyclyl
20  (itself optionally substituted by oxo, C(O)(C;.s alkyl), S{OW(C,.4 alkyl), halo or C,4 alkyl); k
is 0, 1 or 2; or R'® and R", and/or R'¢ and RV may join to form a 4-, 5- or 6-membered ring
which optionally includes a nitrogen, oxygen or sulphur atom, said ring being optionaily
substituted by C;.¢ alkyl or C(O)(Cy alkyl).
In yet another aspect of the invention R", R”Z, R, R!7 and R" are C, 5 alkyl
25  (optionally substituted by halo (such as fluoro)), phenyl (optionally substituted as recited
above), Cs.5 cycloalkyl (optionally substituted by halo (such as fluoro)) or C-linked nitrogen
containing heterocyclyl (optionally substituted on the ring nitrogen).
In a further aspect R' is NHC(O)R, phenyl or heterocyclyl, wherein R is as defined
above, and phenyl and heterocyclyl are optionally substituted as described above.
30 In another aspect of the invention R' is NR™>C(O)R', wherein R" and R™ are as
defined above. For example R* is hydrogen.
In yet another aspect of the invention R' is Cy.g alky! (optionally substituted by halo
(such as fluoro, for example to form CF3CHj)), phenyl (optionally substituted as recited



10 NHC(O) O(CL. 6 al kyl), NHS(O 2(Cl-6 al kyl), CF3, CHF2, CH2F, CH2CF3, OCF3,
phenyl, heteroaryl, phenyl (Cl.4 al kyl), heteroaryl (Cl4 al kyl),

NHC( O phenyl , NHC(O)heteroaryI NHC( O (d 4 al kyl ) phenyl, NHC(O (Ct4

al kyl ) het er oar NHS( O zphenyl NHS( O 2het eroaryl, NHS(O) 2(Cl4

al kyl ) pheny 0ﬁﬂl@qﬂ)’Z( Cl4 al kyl ) heteroaryl, NHC(O NH( CPCHSEA03/403008

NHC( O) NH( C3- 7 cycl oal kyl ), NHC(O Nl—l|ﬁlhenyl 15 NHC( O) NHhet er oaryl ,

NHC( O) NH( C14 al kyI ) phenyl or NHC(O'NH(Cl4 al kyl )heteroaryl; wherein the

f or egoi ngp Galk@t(epipbaly subsid b3haloqRich@s Bubob, ﬁ)&'@:%én!x serirky hal o,
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C( O NH2, é)(r 4 I 2(C14 al kyl),
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the present i nvgbiliepBspetiaué fRbend itveniRIpAcVidds afconipbiuiti dfithe Wi@HtiSh Whereith| €SS
specified otherwise aryl phenyl and heteroaryl npieties are independently
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S0 2N cErat R e oy bgiiies by bl Oy e G ERiGHE) EbITRaD T (V)
gé:l(—l g))cé(z (C]CIZTBJ 6(alidh)als finofoCHd2 hMmple & fokm (1 suhﬂlé)mc}@!gfaxfs-at kz olyl), OCH2 C%I g

gﬁ(k Cll) ezs al. kyl e ‘B‘Psqt%ae %P%"Jépg ﬁJef %L&W?CFSEX%SN( CL. |6)

NS o) ¢ it i@%é r- c‘ﬁmﬁbl'é)bh)a nﬂg:_{ﬂﬁi-@b& Gtk g':slant) W Q%J%lﬁlﬂap@on%hify

het erar ydutmmtethlbkghe)lyl {Mi:eqztenmlftdpéomﬂv e@mﬂh@ed?ﬂ Hakst, €h1.0 allkyl Cos gy, such as
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(5 ot sttt bty k2 e
a a a a
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12 furth h
tetrazol ﬁ%ﬁ%@%ﬁ%@. St S B L ERICER et K pNEE L2000,
t he piieseS(0)INHseOL4 aiklylﬂuo)m S{@Sz(ﬁwajhgll}uhdemﬁryf optivhaly(supstitdted &y halo, @inl ess
speci fied otlhc?&v%’e{y ag{l} hitPoh%%‘\g/ (C14ﬂkyq)eé(8518ﬁr &0)2 et esu&rth%lopdependent |y

opti onal I
’ S(0)(Ci4 alkyD)}, S(0),NR*R*¥, C(O)R?, C(O)NHR® or S(O)ZR“; wherein R®, R*, R,
R¥ and R* are, independently, hydrogen or Cy. alkyl.
In yet another aspect of the invention R' is optionally substituted aryl (such as
20  optionally substituted phenyl) or optionally substituted heteroaryl, wherein the optional

substituents are as recited above.

In a further aspect of the invention when R! is heterocyclyl it is, for example,

tetrahydropyran, tetrahydrothiopyran, piperidine, piperazine, pyrrolidine or azetidine. In
, another aspect when R! is heterocyclyl it is, for example, piperidine, piperazine, pyrrolidine
25  or azetidine.

In a further aspect of the invention R' is optionally substituted heterocyclyl, such as
optionally substituted: piperidin-1-yl, piperidin-4-yl, piperazin-1-yl, pyrrolidin-1-yl,
pyrrolidin-3-yl, azetidin-1-y! or azetidin-3-yl.

In a still further aspect of the invention the heterocyclyl of R’ is mono-substituted by

30 Cy alkyl, C57 cycloalkyl, phenyl {optionally substituted by halo (for example fluoro), C;4
alkyl (for example methyl), C,.4 alkoxy (for example methoxy), CFs or OCF3}, S(0)(Ci.4
alkyl) (for example S{O).CH;, S(O)ZCHZCHg or S(0),CH(CHs)z), S(0)2(C1.4 fluoroalkyl) (for
example S(O),CF; or S(0):CH;CF3), S(O);phenyl {optionally substituted (such as mono-



5 substituted by one or nore of halo, hydroxy, nitro, S(Cl-4 al kyl),
S(O(C1l-4 alkyl), S(O2(g-4 alkyl), S(O2NH2, S(O 2NH(C1-4 al kyl),
S(O2N(C1.4 alkyl)2, cyan, C A alkyl, Cl4 alkoxy, C(ONH2, C(O NH(CL.4

al kyl), 4 al kyl), NHC(O (CL.4 alkyl), NHS(O 4 al kyl),
CF3, G%F%WCFS or OCF3. In a further aspect ofP %'Hé‘z% OPR/ER0B oy
heteroaryl is tetrazolyl, pyrrolyl,ghienyl, 10 im dazolyl, thiazolyl,
i soxazol yl, pyridinyl, pyrimdinyl, pyrazinyl or quinoli nyI In a still
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al kyl R 6 and
b ar e rSPEEABLEHICED, teni R Rleed OBy (B Sradftd by ) 3 3

R17, R18 fhto)RIL, dlky, Gl dkaxyk(fdr ex#mplé mﬂmky)yCF:th@CFm €Yy a)(Q;, C1. 6
al koxy Cl-6 halo '

| t bstitut hy hal
ol W Py (oprysailgsubstiiteg b halh fpesamplpichlag e&@m‘forghé-galﬁglf §qyrox§ o
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?{))p/)t iO)c()%al(‘{ %bstltﬁgﬁgﬁgw)%:lsgpo ipﬁbgf{’ %ﬁ{m o ycfogiik Ry fused to a
phenyl rlallgyl) @E(OINHpbém'hl{moyﬁuy &ubshthtedbybtdq(:ﬂoyexmle(ﬂmm‘e], CrogkyloBal | y

ZIUE;][I)tm qxg, Qﬁ?g@é o k S‘soyﬁ Cfl}f’4 %%%%bﬁg@)mf (c):ilhlto form

a 4-, S5 fkylfi: mmﬂrﬁﬁhéﬂ dagect%bﬁsm&péte@mwwsaa%&uaﬁﬁ&demﬁarfd&p e 10Xygen or

sul phur atom said ring being optionally substituted by kyI or

C(O (1 . csuhstityted piperidip<rylan dsibstitiedniperazin- L tyhe 3- mbehmtedmyﬂohdmzvl -4, R17
pnenyl ( oporanal i B R SRRl e R ] P BB Rl Bl T 1070
(opt i onal ¢xemplebetierd saiceshbbtytubig ivas(rseitd eafkeﬁ‘ ibtlds parpgraph)Clh anvties aspetisagen
Furt her AERSBEDoR ol SRR TGy T OB BRBR PR (b PBEITS | 6 -
descr | bedh Dt B O e S R R O Rty
wher el Ri®nplnd R14 are as defi ned above. For exanple R13 is hydr ogen. In
TRt RN RN e IO o T
(opt i onal {1or pipefakint LK tither sroshised NORILRRA B9 pHeny1, RED1,RELQASRORPNC, ,
alkyl (such as methyl or ethyl), phenyl or CF3) or S(O);NR*R¥ (wherein R* and R¥ are,
independently, Ci.4 alkyl (such as methyl)).
20 In yet another aspect of the invention R' is NHC(O)R' wherein R'* is C;.4 haloalkyl
(for example Cy4 fluoroalkyl, such as CH;CFs or CH,CH;CF3), pheny] (optionally substituted
by halo) or Cs.6 cycloalkyl (substituted by one or two fluoros).
In a further aspect of the invention R’ is pheny! optionally substituted by S(O),R*
(wherein R* is C;4 alkyl (such as methyl)).
25 In a still further aspect of the invention R! is heteroaryl (such as pyridinyl) optionally
substituted by CFa.
In another aspect of the invention R' is heterocycly! (such as tetrahydropyran or
tetrahydrothiopyran).
In yet another aspect of the invention R? is pheny! or heteroaryl, either of which is
30  optionally substituted by halo, Ci.4 alkyl, Ci.4 alkdxy, S(0)a(C1.4 alkyl), nitro, cyano or CF3;
whereinn is 0, 1 or 2, for example 0 or 2. When R? is heteroaryl it is, for example an
optionally substituted thiophenyl (that is, thienyl).




13 above), C3.6 cycloal kyl (optionally substituted by halo (such as fluoro,
for exanple to form 1, 1 -difluorocyclohex-4-yl)) or Clinked nitrogen
cont ai ni ng heterocyclyl (such as tetrahydropyran or piperidine, optionally
substituted on the ring nitrogen). In another aspect the present invention
provi des a ¥@AYHUd"f the invention wherein 5 R4 is @CTSE0KGI2008
(optionally substituted by halo (such as fluoro, for exanple to form
CF3CH2)), phenyl (optionally subst i Put ed by hal o) or C5.6 cycl oal kyl
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optionally substituted phenyl) or optionally substituted heteroaryl, wherein
t he opt i oYféRnothergsnert the pventigngradidesacompy \fae inpeptionmwhergieR’ kbt of t he

i nventi ong ) | §_ C | Lol f: S e yran,

t et rahydr%ﬁgﬁg]a@rn gtl’l;s’ %%gh?@ﬁhéeﬁ%‘ﬁ)%ﬂﬁe}ﬂ%%&gé%Irntgjlnl?giﬂr?%ﬁ%p?l%g{ ?)’% ne. In
anot her adiffeaxvphdngln Iida frsheln especichy mvgitiontpravides b aompananipifehe invention di ne,

pi per azi ne olidine, 25 or azetidine. In r.t her aspect of the

i nvent i onwbﬁgl\ﬁg{z Wh"ﬁﬁaﬁ@"@é%‘ﬁi&]‘f"gﬂ" @r%gfg&?}‘?@gmgas optional |y
substyguted: pjpefdndings Tis_pxét of HeRf¥enHbt R Hs hydroB 6 Rethyl: a ¥ burther aspect of
pyrrolidin-I-yl,; pyrrali din-3-yl, azetidih-1-yl or azetidin-3-yl. In a
still furthhéventpeviendt’ it Geq allyldmohon metiyDand ewasbon yo whichR? i aftached

nono- SUbSltxaistﬂl:Jé[

}?gbs%}{xte configuration. In yet another aspect of the invention R® is hydrogen.

In a still further aspect the present invention provides a compound of the invention
wherein R* is optionally substituted phenyl (the optional substituents being selected from

20 . those recited above).

In another aspect the present invention provides a compound of the invention wherein
R* is optionally substituted aryl (such as phenyl) or optionally substituted heteroaryl (such as
pyridyl, imidazoly! or 1,3,4-thiadiazolyl), (the optional substituents being selected from those
recited above).

25 In yet another aspect the present invention provides a compound of the invention
wherein R? is phenyl optionally substituted by one or more of halo, hydroxy, nitro, S(Ci.6
alkyl), S(O)(Ci.s alkyl), S(0)2(Cy¢ alkyl), S(O)NHz, S(O).NH(Cy .6 alkyl), S(0)N(Cy.6
alkyl),, cyano, Cy.¢ alkyl, Cy alkoxy, CH,3S(0);(C,.6 alkyl), OS(0)2(C1.¢ alkyl),
OCHaheteroaryl (such as OCHztetrazolyl), OCH,CO;H, OCH,;CO,(C, 5 alkyl),

30 OCH:C(O)NH,, OCH,C(O)NH(C,.5 alkyl), OCH;CN, NH;, NH(C;.6 alkyl), N(C.s alkyl),,
 C(O)NH,, C(O)NH(C1 6 alkyl), C(O)N(Cy.6 alkyl),, COzH, CO»(Ci.6 alkyl), NHC(OXC16
alkyl), NHC(O)O(C\.s alkyl), NHS(0)2(C, alkyl), CFs, CHF2, CH,F, CH,CFs, OCF;,

heteroaryl or heteroaryl(C;.4 alkyl); wherein the foregoing heteroaryl groups (such as



30 C1.6 alkyl, C3.7 cycloal kyl, phenyl {optionally substituted by halo (for
exanpl e fluoro), Cl4 alkyl (for exanple nethyl), Cl4 al koxy (for exanple
met hoxy), CF3 or OCF3}, S(O 2(Cl4 alkyl) (for exanple S(O 2CH3, S(O 2CH2CH3
or S(O2CH(CH3)2), S(0O2(Cl4 fluoroal kyl) (for exanple S(O 2CF3 or

S(0) wagﬁqzoﬁl%??ﬁhenyl (optional ly substituted (suchPGESERSHPOINS
20041056773 PCT/ SE2003/ 002008 14 sH;bst Ituted) by halo (for exanple chloro),
cyano, Cl-4 alkyl, C A al koxy, CF3, OCF3, S(0O2(Ci4 alkyl) (for exanple

S(O) 2CH3 &;’g—llg@h@g—@o | f
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S(O 2N( Cl.a#l%ﬁl kyl)2. In a still further aspect when said heterocyclyl is a

4- subst i t4 piperidin- I -yl, al 10 substituted piperidin-4-yl, a
4- substi t ut ed IpkpeHR? hspebt-thé prefenBinvertivhiprovided apRympolndbfihd inyéntios 1-
substituted pyrpolidin-3-yl, a 3-substituted azetidin- 1-¥l|p or a
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ei ther ofapii.ch is N-substituted by phenyl, S(O 2R39 (wherein R39 is Cl-4

al kyl (such as methyl or ethyl), phenyl or C173) or S(O 2NR29R30 (wherein
R29 and R30 arle yet dopthemasners the greseghinventip provides g pompound of the)igvention | n yet

o oal ky| ML Ris &t nEy AR Rl A D B SR SRR W it
phenyis ( ofiidnossabdtyuted 1358 (0. or CHY)NBAIRSY); wheréia F°, ®7Y IRObidAR ™ heabdéfidedt ed by

one or two fluoros). In a further aspect of the invention Rl is phenyl
opti onal 13P%¥8ibst it uted by S(O) 2R39 (wherein R39 is Cl.4 alkyl (such as

methyl)). In a further aspect the present invention provides a compound of the invention

wherein R* is phenyl (optionally substituted by halogen (such as chloro or fluoro), cyano, C;.4
alkyl, C4 alkoxy, S(Ci.4 alkyl), S(0)2(C14 alkyl), OS(0)2(C14 alkyl) or carboxamide), C3 +
20  cycloalkyl (such as cyclchexyl), pyridyl (optionally substituted by C;4 alkyl), imidazolyl
(optionally substituted by C, alkyl) or 1,3,4-thiadiazolyl (optionally substituted by C;4
alkyl). '
In a further aspect the present invention provides a compound of the invention
wherein R* is phenyl {optionally substituted by S(0)2(C1.4 alkyl) (such as CH3S(0),, for
25  example in the 4-position), Ci4 alkoxy (such as CHzO, for example in the 4-position),
OS(0)(Ci.4 alkyl) (such as OSO,CHs, for example in the 4-position), halogen (such as
chloro or fluoro) or cyano}.
In a still further aspect the invention provides a compound of the invention wherein A
is absent.
30 In another aspect the invention provides a compound of the invention wherein X is O
or S{0),. In yet another aspect X is S{O),.
In a further aspect the invention provides a compound of the invention wherein m is 2

andnisOornis2 and mis 0.



25 In a still futher aspect of the invention RL is heteroaryl (such as
pyridinyl) optionally substituted by CF3. In another aspect of the
invention R is heterocyclyl (such as tetrahydropyran or

tetrahydrot hi o ﬂg%ran) In yet anot her aspect of the invention R2 is phenyl or
het eroaryl W &6783f which is 30 opti onal Iy substi t ut BET/BE20H3108008 C1. 4

al kyl, C1. 4 aI koxy, S(O"(C .4 all% nitro, cyano or CF3; wherein nis O,
1 or 2, for exanple 0 or 2. Wen is heteroaryl it is, for exanple an
optional |y sulpsj sfitiuetled 3patR BRMMVentibiplovides a & Iﬁawﬁbfth\é\@x%ﬁﬁ)ﬁﬂﬁéﬂ?

PCT/ SE2003/ 002008 15 I n anot her aspect R2 is phe or thienyl her of
which isi®ptionally substituted by halo (such as chI oro or fluoro) or CF3.

In a still fu |l ' f .

unsubsti t ut edﬁ%?&%ﬁhe?%%%ﬁt&%&eﬁo%ﬂ%%ﬁ@%a%@?U@ﬁdﬁtﬁgﬁge 98%%%%% orllsg? phenyl
(such as sppii ol drynetei it uted by halo 5 (such as chloro or fluoro),
cyano, methyl, ethyl, nmethoxy, ethoxy or CF3), or optionally substituted
(for éxanpl e Glhw@g?ﬁlerlﬁswt&elwowwdm U eABPOURG PEE MW RLiqnswhesein X is

opti onaII ﬁ] aI o (such as chloro or fluoro), cyano, nethyl,
et hyl, RéXy oxy or . I'n another aspect the invention provides a
corrpound of thﬁaﬁﬁ%ﬂiﬂp@ﬂmﬁmvmﬁonﬁﬁwichs apompamid|of thelitredntidntvheleinf30is exanpl e
unsubstltéi sd or. s bs'éfioiut ed in the 2-, 3-, or 3- and 5 10 positions) phenyl
(such as b 0 tituted by halo (for exanple chloro or fluoro)). In
yet anot her aaﬂ%ﬁu I’di‘ﬁei' P@@Eﬁﬁﬁv&h@ﬂbﬁ%ﬂe@a Scﬁﬁﬂi&!dﬂgf &b idRRtAIWERE L 6D
wherein R2 i s phenyl | uor ophenyl; 3-chl orophenyl,

3-trika UGFS@QWBQmmlﬂs chl oro-5-fl uorophenyl or 3,5- difluorophenyl. In

Ro i's phenyt 5o b ERG B R BORR U R 0., 5

yet anot f’@ﬂnﬁ&ﬁﬁﬁire%thtlhe |nvent| on R3 is hydrogen or nethyl. In a further
aspect of the invention when R3 is Cl.4 al kyl (such as nethyl and t he

carbon to whi dpamall ﬁgthatfesaeﬁ@epprpﬁa@tmﬁ@hmamm@eommwﬂ@ﬁ la)] n yet

anot her aspect of the ifwention R3 is hydrogen. In a still further aspect
the present invention ovi des a compound of the invention wherein R4 is
optionally substituted ph (the optional substituents being selected from

20 those recited above). (1a)
Y,

O
O

15  wherein X is as defined above; Y is CH or N; R* is as defined for optional substituents on
optionally substituted phenyl (above); and R™ is mono-substituted by Cy.¢ alkyl, Cs.7
cycloalkyl, phenyl {optionally substituted by halo (for example fluoro), CM'alkyl (for
example methyl), C;.4 alkoxy (for example methoxy), CF3 or OCF3}, S(0)2(Ci.4 alkyl) (for
example S(0),CHjs, S(0);CHzCH; or S(0),CH(CHa),), S(0)2(Cy.4 fluoroalkyl) (for example

20 S(0)CF; or S{0),CH;CFj3), S(O);phenyl {optionally substituted (such as mono-substituted)
by halo (for example chloro), cyano, Cy4 alkyl, Cy4 alkoxy, CF3, OCF3, S(0)2(Ci4 alkyl) (for
example S(0),CH; or 8(0),CH;CH;CH3) or S(0)2(C;.4 fluoroalkyl) (for example
S(0);CH,CF3)}, benzyl {optionally substituted by halo (for example chloro or fluoro), Cy.4
alkyl, Cj.4 alkoxy (for example methoxy), CFs or OCFs}, C(O)H, C(O)XC;4 alkyl), benzoyl

25  {optionally substituted by halo (for example chloro or flucro), C;4 alkyl (for example
methyl), C;.4 alkoxy, CF; or OCF3}, C(0)2(Ci.4 alkyl), C(O)NH;, C(O)NH(C,.4 alkyl) or



I n anot her aspect the present invention provides a conpound of the invention
wherein R4 is optionally substituted aryl (such as phenyl) or optionally
substituted heteroaryl (such as pyridyl, imdazolyl or 1,3, 4-thiadiazolyl),
(the optional substituents being sel ect ed fromthose recited above). 25 In
yet anot heWAWBEAE™Bhe present invention provides a conPSUHEREF0021S
invention wherein R4 is phenyl opt{onally substituted by one or nore of
hal o, hydroxy, nitro, S(Cl.6 al kyI]), S(O (C1-6 alkyl), S(O2(Ci1-6 alkyl),

S( O 2NH2,¢ |, Cl4
2 oy, @%ﬂéﬁ% 3.@*&‘5’*““5“&?6@?“‘%%&%5%% Sl LR e
OCH2t et rzﬁﬁaIOyOFFs @@MQ& Bd-kyl ), 30 OCH2C(O) NH2,

doND o %1&%%1%*5%%{?53% Nt fhion cloistbing ifhaia B8 )21
NHC( OXC1-6  al kyI)QﬁH};(%O( Cl.6 al kyl), NHS(O2(Cl-6 al kyl), CF3, CHF2,
roup

CH2F, CH2CF3, OCF3 oaryl or heteroaryl (Cl.4 alkyl); wherein the
(such as PCT/ SE%OOS/ 002008 16

f oregoi ng het eroaryl 20%/ 056773
tetrazolyl) are optiog%II)Nsubstltu ed oxF M 1ro, S(Cl.4
al kyl), S(O(CL.4 alkyl), 4 alfkyl), S(O)2 f O 2NH( Cl -4 al kyl ),
S(0)2N(Cl . 4 al kyl)2, cyano, . . Cl4 al koxy! H2, C(ONH(C .4
al kyl), C(ONC -4 al kyl) SO2H, CO02(Cl. 4 @byyl), NPy (CL. 1 al kyl ),

“f' {and in a further aspect of the 5 invention

NHS(O 2(Cl 4 al kyl), CF3 o
t he foregoi ng heteroaryl bs (such as tetrazolyl) are optionally
In a further aspect the present invention

substituted by CL. 4 alkyl

Provi des phes QA0 YN R 0fnd Rifeset éy@éﬁnb@gbov%erel n R4 is phenyl optionally
substituted by halogen (such as chioro or fl uoro), cyano, Cl.4 alkyl

(mono- subst i t Un ¥et dspthey Bpext thespresentinyengen provides canpouad kf formulg(lo): al koxy,
S(Cl14 10 alkyl), S(O2(Cl.4 alkyl), OS(O 2(CLlL. 4 al kyl), OCH2COCH,
OCH2-tetrazolyl (itself optNonally substituted by Cl.4 alkyl), carboxam de
or tetrazolyl (itself optiog 5T‘>y substituted by C14 alkyl). In yet another
aspect the present inventi provi des a congbund of the invention wherein
R4 is aryl or heteroaryl eachYgeing optionally substituted by OS(O) 2R49 or

Cl.6 al kyl 15 (nono-substitut OXRR50 or C(O) NR51R52). Wierein R49
R50 R5' and R52 are as defi N

R*®
wherein X, Y, R!® and R*® are as defined above, and R is hydrogen, one or two halogen
atoms (for example selected from chlorine and fluorine) or CF;. In another aspect of the
10  invention R? is hydrogen.
In a further aspect the present invention provides a compound of formula (Id):

R%
(0]
HN (1d)

wherein R and R* are as defined above.

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



above. In a further aspect the present invention provides a conpound of the
invention wherein R4 is phenyl (optionally substituted by hal ogen (such as
chloro or fluoro), cyan, C,4 alkyl, Cl4 al koxy, S(C, 4 alkyl), S(O2(CL. 4
al kyl), 05(0O2(d4 alkyl) or car boxani de), C3.7 20 cycloal k%/ ﬁé gﬁ%h as

cycl ohexyIWOZWIﬂiﬁd% (optionally substituted by Cl4 al RW 003y JU S ol yl
(optionally substituted by Cl.4 al k]zd) or 1,3, 4-thiadiazol yI (optionally
substituted by C1.4 alkyl). In a fUrther aspect the present invention
provi des a conpound of the \mventl on wherein R4 is phenyl {optionally
substituted by S(O 2(C1. 4ca:I=§<yI) (such as CH3S(0O 2, for 25 exanple in the

4-position), Cl4 al koxy (such=e.g CH30, for exanple in the 4-position),
\@ , for e%ﬁ}m
o)

0S(0O 2(C14 al kyl) (such as Of . le in the 4-position), hal ogen
(such as chloro or fluoro) ¢ In a still further aspect the

i nvention provides a conpound of }+he | ntion wherein A is absent. 30 In
anot her aspect the invention prRvi dMgoof the invention wherein X
is 0O or S(0)2. In yet another aspect s S . In a further aspect the
invention provides a conpound of the invention ygh&ein mis 2 and nis 0 or
nis 2 and mis 0. WD 2004/ 056773 PCT/ SE2003/ 002008 17 In a still further
aspect the invention provides a conpound of the TTivention wherein p is 0.

I n anot her aspect the invention provides a corrpound‘ of the invention wherein
Xis 0 5 In yet another aspect the invention
provi des a %%pﬁggﬁg a??%(ca&eﬁ%g&e%t }on wherein Xis S(0O2 and mand n are
both 1. In a fInrahdsthar aapyeeth ptdaentiention providesw/datgouad sOfspautadifpf t he

i nvention wherein ﬁ's S(0)2 nis 2 and mis 0. In a still further aspect
the invention provides onpound of the i entlon erein X 10 is S(O2, n
is 0Oand mis 2. N/\ /
0
(If)
RZa

5 wherein Y, R"™ R* and R* are as defined above.

In yet another aspect the present invention provides a compound of formula (Ig):

R“
Jogass

(i9)

wherein R!* and R* are as defined above.

In a further aspect the present invention provides a 6ompound of formula (Ih):

I
s
o >SS )
N o0 R
CJ "
RZE

10



I n anot her aspect the invention provides a conpound of the invention wherein
Xis 0 and mand n are both 1. In a still further aspect the present
invention provides a conpound of formula (la): Rla ~~ (la) N-X bR 43 15
wherein X is as defined above; Yis CHor N, R4a is as defined for optional
subst i t uentO WHOEHBi onal |y substituted phenyl (above); PEHEERA3/002098

nono- substituted by Cl4 al kyl, C3_7,,cycloal kyl, phenyl {optionally
substituted by halo (for exanple fl%uoro), Cl -4 alkyl (for exanple methyl),
Cl. 4 al | couateit R arEM R8s ABARQM¥ove. CF3 or OCF3}, S(O 2(Cl.4 alkyl) (for
exanpl e S(O) 2CH3, S(0)2CH2CH3 or S(O)ZCH( CH3)a), S(O2(Cl.4 fluoroalkyl)
(for exanpl e Joagti asppct@@pmmm@wons(c@ R epmporndtfifermanld (i)
substituted (such as nono-substituted) for exanple chloro), cyano,
Cl4 al kyl, Cl1.4 al koxy, CF3, OCF3 (for exanple S(0)2CH3
or S(O)ZCI-|ZCI-|ZCI-B) or 340 2(CI-O f1 uo oab exd®pl e S(O 2CH2CF3) },
benzyl (optionally sub Y/ or exanpre chloro or fluoro), Cl.4
al kyl, Cl.4 al koxy (for earrpl e met hoxy) CF3 or OCF3}, C(OH C(O(C14

al kyI) benzoyl 25 {opti EIIIy substituted by halo (for exanple chloro or

fluoro), Cl4 al kyl (for pl e net hyl ), .4 al koxy, CF3 or OCF3},
C(O2(Cl. 4 alkyl), C(ON O NH(Cl 4 al k or WD 2004/ 056773

PCT/ SE2003/ 002008 18 C( OHphenyl {opti onal |y substituted by halo (for
exanple fluoro), Cl.4 alkyl,*Cl. 4 al koxy, CF3 or OCF3}. R a can al so be

S(O 2N(C | B, 42300 the present invention provides a
conpoundlgﬁcr?ﬂllrﬁlnﬂ# a?qg) %}E&n?@%@% r (Ib) 5 wherein X, Y, Rla and R4a
are asSdefi neclnahomeraspemtﬂetpramﬂ;ﬂmnuasmcﬁeﬂlmnmmd?uffotmulat@) on provides a
conpound of forrmula (lc): \ 0

/|

7
0=8§

O (1)
o Oy

// \\

wherein R? and R* are as defined above.

In yet another aspect the present invention provides a compound of formula (Ik):

R1
0
N
\/:>—\_‘§=0
R2a

(tk) R

10 wherein R}, R? and R* are as defined above.

In a further aspect the present invention provides a compound of formula (I1):

R1

R® R

wherein R?, R? and R* are as defined above.



Rn(lc) YRZ20 be wherein X, Y, Ra and RRa are as defined above, and e is
hydr ogen, one or two hal ogen atons (for exanple selected fromchlorine and
fluorine) or CF3. In another aspect of the 10 invention R~ is hydrogen. In
a further aspect the present invention provides a conpound of fornula (1d):
Rya O (' d) MQKMY$TAO 6R 4a wherein R4 and R4 are asPEESENEPOBye. In a
still further aspect the present i%e_ntion provi des a conpound of formula
(le): WD 2004/056773 PCT/ SE2003/ 002008 19 ~O o0=s ©C) RZ 0 11,0 4a

wherein Rz anth K&l fuktbetspsete fHepedetinvtion fromided desmpmnpé of fdrmalaflg)s ent
I nvention provides a c8rrpound of formula (If): Re NS ' OR4a ~Y Np

(it) Rea c?’g 5
‘ U\/ \©_Réa
| (Im)

2
wherein R and R*® are as defined ahove.

In another aspect the present invention provides a compound of formula (In):

; 0 Réa
R N

(in)
5 i
wherein R!, R%* and R™ are as defined above.
In yet another aspect of the invention there is provided a compound of formula (Ia),
(Ib), (Ic) or (If) wherein R™ is S(0)2(C1.4 é]kyl), S(0)(C;-4 haloalkyl), S(O)x(phenyl),
S(0)2N(C;.4 alkyl), or phenyl.

10 In yet another aspect of the invention there is provided a compound of formula (Ic),
(1), (1h), (1), ), (1K), (Im) or (In) wherein R** is hydrogen, one or two halo (such as one
chloro, one fluoro, one chloro and one fluoro or two fluoro) or CFa. R% is, for exarple in the
2-, 3-, or 3- and 5- positions on the phenyl ring. |

In another aspect of the invention there is provided a compound of formula (Ia), (Ib),

15 (Ic), (Id), (D), (Ig), (Ih), (1), (IK), (Im) or (In) wherein R* is in the 4-position on the phenyl
ring. . .

In a further aspect of the invention there is provided a compound of formula (Ia), (Ib),
(Ic), (Id), {Ie), (i), (Ig), (Ih), (%), (Ik), (Im) or (In) wherein R* is one or more of halo,
hydroxy, nitro, S(Cy.¢ alkyD), S(O)XCy.¢ alkyl), S(0)x(C1.6 aikyl), $(0):NH,, S(0):NH(C1.6

20 alkyl), S(0)2N(Ci.s alkyl)s, cyano, Cy.¢ alkyl, Cy.¢ alkoxy, CH2S(0),(C,.¢ alkyl), OS(0):(Cy.
alkyl), OCHaheteroaryl (such as QCHjtetrazolyl), OCH2CO;H, OCHCO,(C,.¢ alkyl),
OCH,C(O)NH,, OCH,C(O)NH(C,.4 alkyl), OCH;CN, NH;, NH(C;.¢ alkyl), N(C,.¢ alkyl)s,
C(O)NH;, C(O)NH(C1.5 alkyl), C(O)N(C,.5 alkyl)s, COzH, CO»(C1.6 qlkyl), NHC{OXC.6



5 wherein Y, RlI', RR and R4' are as defined above. In yet another aspect
the present invention provides a conpound of forrmula (l1g): R744 0 4(0O Rda
N NI (19) wherein R14 and R4a are as defined above. In a further aspect

t he presen nvention provides a conpound of formula (lh O~S O/ SO N
roi ~0 |lv/d%ﬁﬂ‘é°5ﬂ7 10 Rza WD 2004/ 056773 PCT/ SE2003PGHSRIE/0028 wher ei n
RZa and R4a are as defl ned above. ha a still further aspect the present

i nvention provides a conpound of forrmula (li): R~ pS~~0O/ Rd4a Rza wherein

R-, RZa ahghRIHCLOYO(3. Y, NHS@)S(Ces alkyl), rCI@ﬂOHBﬁ lcmﬂpemcmhecp; esent

I nvention provides a conpound of formyla ( . 0=S (I1) SO R4 R
wher ei n Resroand orcterpary€i¢ Pré@%%%b@foqeﬁ‘)@&b"-tﬁﬁ? E‘iouﬁﬁb‘éléﬂsthe pr esent

| nvent i ogeRLAVH dRSofioiATRANAREd b RLHyRrdkd Kaitro, STC.1 alkyl), S(O)(C1 alkyl),
S(0){C1.4 alkyl), S(O);NH,, S(O)XNH(C\.4 alkyt), S(O):N(C14 alkyl),, cyano, Cy.4 alkyl, Cy4
5 alkoxy, C(O)NH;, C(O)NHE(C;.4 alkyl), C{O)N(C1.4 alkyl)s, COH, CO2(Ci4 alkyl),
NHC(O)(C14 alkyl), NHS(0),(C14 alkyl), CF; or OCF; {and in a further aspect of the
invention the foregoing heteroaryl groups (such as tetrazolyl) are optionally substituted by C;.
4 alkyl}. ‘
In a still further aspect of the invention there is provided a compound of formula (Ia),
10 (W), (Ic), (d), (e), (@f), (Ig), (b), (L), (§), (k), (fm) or (In) wherein R* is halogen (such as
chloro or fluoro), cyano, Ci.4 alkyl, Ci4 alkoxy, S(Ci4 alkyl), S(0),(Ci.4 alkyl), OS(0)z(Ci4
alkyl) or carboxamide.
The compounds listed in Tables I to XTIV illustrate the invention.



~O ' Rsa (1k) Rda 10 wherein R, Rte and R4a are as defined above. In a
further aspect the present invention provides a conpound of forrmula (11):
R7 0 g;0(Il) \4 R wherein Rl, RZa and R4 are as defined above. WO
2004/ 05677&{’?/@‘52003/ 002008 21 In a still further as&ect t he resent

i nvention PYEE™] conpound of formula (Im): O\ gm"@”““ ®Wa (1M
2a wherein Rea and Rd4a are as defined @3ove. In another aspect the present
i nvention provides a conpound of forrmula (In): Rda Rl (in) Y29 5 wherein
R, Rea and e are as defined above. In yet another aspect of the invention
there is provided a conpound of formula (la), (Ib), (lc) or (If) Wierein
Rte is S(O2(C-4 alkyl), S(O2(Cl-4 hal oal kyl), S(O 2(phenyl),

MS (MH+)
499
548
626
578
674
562
548
610
612
626

(1a)
@R“

Table I
o~
X

4-methanesulphonyl
4-methanesulphonyl
4-methanesulphony!

4—mcf:hylthio
4-methanesulphonyl
4-methanesulphonyl

4-methylthio
4-methanesulphonyl

5(0)2
S(0),
8(0).
$(0)

W
X
0O
0O
o
O
S
S

1a
RN\
N

benzenesulphonyl
benzenesuiphonyl
benzenesulphonyl

methanesulphonyl

ethanesulphonyl

phenyl
methanesulphonyl

ethanesulphonyl
ethanesulphonyl
ethanesulphonyl

Rla

CH
N
N
N
N
N
N
N
N
N

Table I comprises compounds of formula (12)

CompoundNo | Y

10




S(O2N(Ci -4 alkyl)2 or phenyl. 10 In yet another aspect of the invention
there is provided a conmpound of formula (Ic), (If), (Ib), (li), (1)), (1k),
(I'm or (In) wherein Rea is hydrogen, one or two halo (such as one chloro,
one fluoro, one chloro and one fluoro or two fluoro) o LS, for
exanpl e i \WQHW40I73 3. or 3- and 5- positions on the Eﬂﬁ%““ﬁ“ﬁ%’? I n

anot her aspect of the invention there i34provided a conpound of fornula
(I's), (Ib), 15 (lc), (1d), (If), (lg), (Ib), (1), (1k), (Im or (In)
wherein R4 is in the 4-position on the phenyl ring. In a further aspect of
the invention there is provided a conmpound of formula (la), (Ib), (lc),
(rd)y, (lte), (rf), (g, (th)y, (i), (1k), (I'm or (In) wherein R4a is one or
nore of halo, hydroxy, nitro, S(Ct.6 alkyl), S(O(CL.6 alkyl), S(O2(Cl.6
al kyl), S(O2NH2, S(0)2NH(Ct.6 20 al kyl), S(0)2N(C1.6 al kyyl)2, cyan, Cl.6
al kyl, Cl.6 al koxy, CH2S(0)2(Cl.6 alkyyl), OS(0)2(Cl.6 alkyl),

OCH2het eroaryl (such as OCH2tetrazolyl), OCH2CO2H, OCH2CO2(Cl.6 al kyl),
OCH2C(O) NH2, OCH2C(O NH(Cl .6 al kyl), OCH2CN, NH2, NH(Cl .6 alkyl), NC .6
alkyl)2, C(ONH2, C(ONH(CI.6 alkyl), C(ONCI-6 al kyl)2, CO2H, C02(Cl.6
al kyl), NHC(O (Cl.6 WO 2004/ 056773 PCT/ SE2003/ 002008 22 al kyl),

NHC(O) O(Cl1.6 al kyl), NHS(O 2(Cl.6 al kyl), CF3, CHF2, CH2F, CH2CF3, OCF3,

het eroaryl or heteroaryl (Cl.4 alkyl); wherein the foregoing heteroaryl group
(such as _tetrazolyl) are optianally substituted by hal o, hydroxy, nitro,

S(CG 4 allkyl), S(D)r( . Lkyl),] B(OQ2(Cl.4 alkyl), S(O2NH2, S(O 2NH(CL. 4
alkyl), $(O2NMC @ af kyl)2i qyan, €1.4 alkyl, C-4 5 al koxy, C(O NH2,
C(O NH(Clj. alal kyl ), N(Cl.4a|k‘l)b, CO2H, C02(@s alkyl), NHC(O (O 4
al kyl ), rﬂs@zggc&aw R%U&é BF3Go1R0CF3 {and in a Fyrther aspect of the
i nventiont he 13r EGoj Rg|‘heterEadV1 ['Gr bups (such as 2ol yl) are
optional lly substijutpd py |Cl-| 4{alkyl}. In a still gy aspect of the
inventiorn there i provjddd a chpPun:i of formula ()8 10 (Ib), (lc),
(1d), (I gt j). (1k), (Inf or (In) wherein Rda is
hal ogen (jsu¢h as |ch]orio ar Iugoro, cyano, Cl.4 alkyl, d _4 al koxy, S(CL.4
al kyl), EF(O 2( €4| al kyl) , OS(O)A(CL.4 al kyl) or canpoxam de. The conpounds
listed in Tabl{ag tol XIV il I Ugtdat ¢ the invention. =
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i nvention provides each individual conpound listed in the tables above. The
conmpounds of formula (1), (la), (Ib), (lc), (l1d), (le) , (I'h),
(1i), (1]j)VOROWIS67T13 1) " (1m) and (In) are all corrpound%’cé)fSE%"H"é‘g‘Juzﬁ’)\‘/’ention can
be prepared as shown below. 5 A conpound8of the invention wherein R is an
N-1inked optionally substitut gg—thetrerocycl e can be prepared by reacting a

conpound of forrmula (I1): d 3 N~y A
é
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(CHZ)-X-(CH2)m R4 (11) wherein R2, R3, R4, in, n, A and X are as defined
above, with a conpound R H (wherein the H is on a heterocycle ring nitrogen
aton) wherein R is as defined above, in the presence of a 10 suitabl e base

(for exanple a tri(CL.6 al kyl)am ne such as triethylam | g's base),
in a. suWaMEIHdldvent (such as a chlorinated sol venﬁgf@&%@%@e

di chl oronet hane) and, for exanple,zgat a roomtenperature (for exanple
10-30C), optionally in the presence of sodium iodide. A conpound of the

i nvention, whei gétandiBer as3pdiy the @BRAtioTpiavides qack pividhabyorssdupl ligd e thd S
compound of formula (I111): HN (CH2)n X-(CHZ)mR4 (I11) wherein R4, m n, A
and X ar dables a8eYs-ned above, with a conmpound of formula (IV): R HR2 O (1V)

(Wherein ac | Su5Eoripdid fibrmile 180, B, 1B, BF 0BS PRALRS, &, BRI
10-300) | A commound of Lhe- Tavent Lom. wherein Be Te hydrogen. can e’
prepalsed by cg?ﬂﬂiﬂ?&“‘g&‘gﬁﬁm‘ﬁhe‘%%%I{]‘pﬁ%@ﬁfgﬂj«fy@%ﬁ%ﬁ‘fﬁ@(—(CHZ) m R4
{ormil a (U o8y bl rePared e B ORI ) L\ her 1 R and

R2 are as defined aboyg¢ ang® L is a | eaving group such as hal ogen, tosylate,
nmesylate or triflate, !i n tEe presence of a base, such as potassium

carbonate, in a sujt hf (such as di oxane, acetonitrile or

| sopropanol ) at teﬁ‘peratures rfom 60C up to the 5 boi4| I ng _point of the
solvent. Alternatively, conpagnd (CHY,, +renCH), e be ﬂ)epar ed according
to Schenes 1-7

wherein R*, R®, R*, m, n, A and X are as defined above, with a cornpound R'H (wherein the H
is on a heterocycle ring nitrogen atom) wherein R! is as defined above, in the presence of a
10  suitable base (for example a tri(C;.s alkyl)amine such as friethylamine or Hunig's base), ina .
suitable solvent (such as a chlorinated solvent, for example dichloromethane) and, for
example, at a room temperature (for examplé 10-30°C), optionally in the presence of sodium
iodide.
A compound of the invention, wherein R® is hydrogen, can be prepared by coupling a
15 compound of formula (IIT):

HN 'A " S
(CH,),—X—(CH,),—R* ()

wherein R*, m, n, A and X are as defined above, with a compound of formula (IV):
R' H

PPN N

wherein R! and R? are as defined above, in the presence of NaBH(OAc)s (wherein Ac is
20  C(O)CHs,) in a suitable solvent (such as a chlorinated solvent, for example dichloromethane)
at room temperature (for example 10-30°C).
A compound of the invention, wherein R’ is hydrogen, can be prepared by coupling a
compound of formula (ITL):

HN A -
(CH,).—X—(CHp),—R* ()

25 ~wherein R*, m, n, A and X are as defined above, with a compound of formula V)



(below). Alternatively, conmpounds of the invention can be prepared by using
or adapting nethods described in WO01/87839, EP-Al-1013276, WO00/ 08013,
W99/ 38514, 10 W99/ 04794; W00/ 76511, W00/ 76512, WO0O0/ 76513, W00/ 76514,
W00/ 76972 or US 2002/ 0094989. The starting naterlals for the rocesses
are eitherw@aWae¥iidal | y avail able or can be prepared B§TSF?@W§ﬁﬂge met hods,
adapting literature nethods or by fgllow ng or adapting Methods herein
described. 15 In a still further aspect the invention provides processes for
preparing the conpounds of forqgla (ry, (rs), (1b), (tc), (1d), (le)y, (If),
(rg), (Ith)y, (ri), (ry), (1k), (1 (In) and (In). Many of the internedi ates
I n the processes are novel anq re provided as further features of

the invention. The conpounds B the i nention h activity as
pharnaceutlcals in artlcular as 20 nmodul ators (Such as agoni sts, parti al
agoni st's wlnmRsamhg are 95 defined abovegod Lsis s}eamgmmhw halﬂaereﬁoayiate( such as
CCR5) act | the t reat nent of | mmune,

i nfl am’ratIIB%/s‘l}’ ¥epc?rg11ﬂ?t8’r tﬂ?e\%ég%ﬁg% raf)ei' 81908 PErI A § ge? %Ffable

i mmunol ogjofhd (¥udkadidedxate, aciteaaIe6r lédpﬂ?aﬁdlb Aepérafatds FRTOE0°Cruipis Meant ed
organs or_ tissues and Acqw red | munodeficiency Syndronme (AIDS)). 25 The

corrpOLﬁwds %kﬂ&mtﬁfﬂ@éﬁl"eﬂnvent ion are al so of value in inhibiting the entry
Of 4 VI uses (SHtihuel) \Hiho ViSRG B S dontinaB) Settedled§ly 2l 1 s
Are of vl n I'n

and, therefore UeS e preve y VI fuses
(such as (I’dblv)v) the treatment of infection by Vi ruses (such as HV) and the

prevention and/or treatnent uired i ne defl ndr ome (Al DS).
30 Accordi ng reftematiyelycampoyn ‘ﬁif%éh WB“%@WQ e‘?s gi‘E R.W‘Bded a

conpound g Bd‘s%séd%glﬁ delgwsﬁdi\;i\?b»%&h@ismé 'Wgﬁ)ozhb@%g&(d)@msﬁhf ), (19),

(rh)y, (ri), (1j)

PCT/ SEEOOWW&QE@%, W@Ofb’i JWQDOH(ﬁﬁ)'bN&GOQﬁGﬂ‘I&WOQW@iH WOY/7697Rwy US( I ¢)
(1d) or (#@ @rg a pharmaceutically acceptable salt thereof or a solvate

t her eof 032 |9h a nethod of treatnment of a warm bl ooded ani mal (such as

man) by t her apphe(statdgielatagalp fo itk Proiesbes are either commercially available or can be
prepared by literature methods, adapting literature methods or by following or adapting
Methods herein described. |
15 In a still further aspect the invention provides processes for preparing the compounds
of formula (I), (1a), (Ib), (Ic), (Id), (Ie), (1), (Ig), (Ih), (1), (1j), (Ik), (1), (Im) and (In). Many

of the intermediates in the processes are nove} and these are provided as further features of

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

20  modulators (such as agonists, partial agonists, inverse agonists or aﬁtagonis’rs) of chemokine
receptor (such as CCRS5) activity, and may be used in the treatment of autoimmune,
inflammatory, proliferative or hyperproliferative diseases, or immunologically-mediated
diseases (including rejection of transplanted organs or tissues and Acquired
Immunodeficiency Syndrome (AIDS)).

25 The compounds of the present invention are also of value in inhibiting the entry of
viruses (such as human immunodeficiency virus (HIV)) into target calls and, therefore, are of
value in the prevention of infection by viruses (such as HIV), the treatment of infection by
viruses (such as HIV) and the prevention and/or treatment of acquired imumune deficiency
syndrome {AIDS).

30 According to a further feature of the invention there is provided a compound of the
formula (I), (1a), (Ib), (Ic), (Id), (Ie), (D), (Ig), (M), (L), (1j), (k), (11), (Im) or (In) (for



According to a further feature of the present invention there is provided a
met hod for 5 nodul ati ng chenokine receptor activity (such as CCR5 receptor
activity) in a warm bl ooded aninmal, such as nman, in need of such treatnent,
whi ch conprjses admnistering to said animal an effective anount of a
conpound o AW&BPHdent invention, or a pharnaceutical | BEERAOAHOR  salt

t hereof or a solvate thereof. The pesent i nvention al so provides the use of
a conmpound of the formula (1), (Is), 10 (Ib), (lc), (1d), (le), (If), (1@,
(1h), (] iekamplkjalompdod of(fdriﬁu;lam (uhg ,@Ib), (a@)gld)fo@uepxmlﬁma&mnynd of
formula (1), %Ia) (Ib), (lc or a_pharmaceutically

accept abla&cepible sal é‘?e&ﬂff’b? Qi ate féoﬁqﬁé%meth%O%“mﬁ@é?ﬁrémmsuch as a

peor | asi SiosHE i (TR bF ekl WEONRE e BUBREL DY o ChF ey SO0

[ Respi r at o_r y ducsaaﬁg tb 2 further featupadl the preSdabinveastionriserd supttvidal Dmethodfoal |

aller 15 extrinsic¢ or dust thna partlcularly chronlc or
i nvet rat’%0 i‘ﬂ?ﬁm"erf%ﬁ?mré"q“%’e(s rrecegfor } in a warm blooded
hyper-re s‘ﬁ@ﬁ‘&éﬁl@ ﬂﬁeéd'b?@ﬁéh‘tﬁeaﬁ:i’eﬁﬂ%chaéo hgés%duﬁ&ﬁ t&_s {iaRinkdl S OF
chronic rhinitis ncl’'uding rhinitis cdseosa, Nypertrophic rhinitrs,

rhiniti s aneffattivetamountdiia dcompowndafdhopresent mivertion, omdﬂlmmtmak}y agreptblanous
rhinitis i@ﬁqudl ng rloatsiggjg fibrinous or pseudonenbranous rhinitis or
scr of oul S HeFRoAPEe LV BRE rhinitis including rhinitis nervosa (hay
fever) or 20 m?m&:ﬁwehuéu dléSproviaekhé SseiFalcomphiidl of tasfoltiida @), (@) ni tis] .
I n anot her aspect the present invention (ﬂrow des the use of a conp ound of

t he f mka, (I@1§Id) (leh YD), (lgh (Th)((fig,)(Li) ((ﬂsas) () or () {fpr example a@tnaypoupd i, (1)),

Ellll:()g Ellc mml )(133 Qlf)é?%)’ ﬁof& %ﬁ ceut ‘%@E%ﬂy% ab[%sa#%}atﬂ;)eof or

?f sol vat esolvhalrthﬁéofdaslr‘a inbﬁcmmr?ufsa:f{liasraanﬁﬁcamen'eﬁt ﬂﬁmmﬁneh?dsf tﬂaﬁeplam t her apy

or 25 exa e nodul at chenokl ne receptor act y (suc CRS

recept or TSIEEHAR ¥°§P‘(9§%Hi‘s§ se, pQEATSIghenmat HPW%‘%“) ‘#‘ﬁséhWFHI%F’@BH’éij ani nal ,
such as b’T)R dpira Bi'?disé%@'fkt R RxBhp18), Gﬁm'aﬂﬁﬁn a{sﬁéhrEB%fBﬁéhﬁf aﬂ&?xcf ﬁ&iﬂdica (|)

| rd), (le |'f 'g), ([h), (li
Elﬁ; 5 (dxmns(crayrduémaﬂ)hpia;(epmlmlfy@h;mq(ﬁr mmtemte ;stbma (fof exymple I@teta;sthm(am) (1)

I Vo I al t therepf. J
Cher cof | FomEbnEepetl e ok RS (e SUele snoPioahion® o BrofesibRia: ron

of rheunsihglhding Fhikikis tastosa Hyp@ﬁﬂﬁahﬁ&hlﬂﬁi@%hlﬁiﬁrﬂéﬁﬁ QhinitisRicRA bi Mihify Ovi des
the use of a conpound of the fornmula (1) (le), (1d), (le),

(1f), (I cﬁledwm °swsmbfenq rhlﬂlk)ﬂdvcimwé@m ﬁbmwm PendmenBEMIE a
conpound Algs ’r}%mité)sefl{ohgl)rhmfﬂsqﬁclu&ﬁéi)mﬂﬁs ferfdsh (hal Fetr) or

£0
phar maceuti ca c}' y acce
20  vasomotor rhlmtls}, and is particularly asthma or rhinitis].

In another aspect the present invention provides the use of a compound of the formula
@, (Ta), (v}, (Ic), (1d), (Ie), (1), (g), (Th), (L), (1), (Ik), (1), (im) or (In) (for example a
compound of formula (I), (Aa), (db), (Ic), (Id) or (Ie)), or a pharmaceutically acceptable salt
thereof or a solvate thereof, in the manufacture of a medicament for use in therapy (for
25  example modulating chemokine receptor activity (such as CCRS receptor activity (such as
rheumatoid arthritis)) in a warm blooded animal, such as man).
The invention also provides a compound of the formula (I), (I2), (Ib}, (Ic), (Id), (Te),
(I, (g), (Ih), (1), (1), (Ik), (I1), (Im) or (In) (for example a compound of formula (1), (I2),
(Ib), (Ic), (Id) or (Ie)), or a pharmaceutically acceptable salt thereof or a solvate thereof, for
30 use as a medicament, such as a medicament for the treatment of rheumatoid arthritis.
In another aspect the present invention provides the use of a compound of the formula

(D), (1a), (Ib), (Ic), (Ad), (le), (D), (Ig), (Ih), (1), (Ij), (), (1), (Im) or (In) (for example a
compound of formula (I), (Ia), (Ib), (Ic), (Id) or (Ie)), or a pharmaceutically acceptable salt



WD 20041056773 PCT/ SE2003/ 002008 42 thereof or a solvate thereof, in the
manuf acture of a nedi canent for use in therapy (for exanple nodul ating
chenoki ne receptor activity (such as CCRS receptor activity (such as

r heumat oi déﬁﬁf ébtlé) in a warm bl ooded ani mal, such as manz) The invention
further MO Use of a conpound of formula (1), PEHFEZPY93008(|c) 5

(1d), (Ie) (If), (rg), (rh)y, (1i)g(1j), (1ic), (11), (Im or (In) (for
exanpl e a conpound of formula (1), (la), (Ib), (lc), (Id) or (le)), or a
phar mac e dkdrésflok X salogte fHepddlf 6n il haruftetieobds a ﬁaedlédment for med incherigy @r a

medi cament for use in the treatnent of. g h&{éespl ratory tract)
obst r uct i¥NR{F Jodleling shemoking Fecepivs PEHYIt: Sucbﬁ?g TRPBRIOF m&vrtvésucbea nonary

di sease (ﬁ%{a}? ﬁgﬁl@%@%{ll e DicdRA Snifdal qu]] a!ﬂ {such as bronchial, 10

al lergic, xtrinsic or dust artlcularly chronic or
i nveterate asTheinvehtion fuﬂkamnd\eddsalnaalsasf hnmnpnundnof fommsla (1), (Ia), (Ib), (Ic),

et o3 ot G aBeaBh. Bk fPnitkl TS o B5) EoranpbiasommeAtIga i ¢ <

caseosa, a)haﬁbegbn%?ﬁb"(fd)Bﬂ(ﬁ;&#gtdr%1phﬁx%a@édﬂc§llspé&bﬂtﬁﬂé it théYes¥ fni tBe S1 cca or

rhinitis nedi't nt 0sa’ ranous rhiniti's including crolipous, fibrinous or
ps eudone rmrnafactize ofi medicament for Bsesiovthe weatment ofhi nitis; seasonal rhi ni tis

taror o (Lot srapp@RAFER o Ciue Bk iy By BRlRloe: SR Pirtei o 0
i di opat hic Iﬂﬁé@}y&s@kemwmw@,asﬁﬁavefshﬂ@ewwdsmmat{%ﬁchadatbmﬂcﬂiaﬁ Incl udi ng

rheumatic, infectious, autoinmune, seronegative spondyl oart hropat hi es (such

as arﬂl@w 0Si w&e@fomm%p&trmsgsfﬂ@tﬂ%hraw vlpdy glrorgiof ave@rat%ﬂmas@ase)
Behget ' s di s 3 and
eyes) psori a5| sﬁ]?e %g‘?’%‘ﬁ% mﬁﬁ}gh&@ Eas‘é‘{%hgsrq} % ?’{wr e rlrgt ous
dermitides, Imninbrus}lmutepaltéegmrmmphls rhmhebmhnpmarlnmhs Bbhmmglrh}nms chagbdapus
Phenphi gus, | Js,bullo arja, angioderpas, vasculitides
eryt hemas, m%#@%n%@él H’é‘ﬁﬁlﬂ“ﬂg%m é"@ﬁ‘tsls"gca%r %'é‘éslrﬁeﬂﬂ 95%r ver nal
conj uncti vi tﬂléﬂbtﬁﬁ)&@mﬁi@%ﬁ:ﬁdﬂiﬂr&ﬁkﬁ@%ﬂé@%@&ﬂ%&ﬁ&aﬂé&%ﬁﬁm oproctitis,

e05|noph|I|c gastro-enteritis mast ocyt osi s ohn's di sease, ulcerative
col i t1%, i r rectofmleustrbingis; stiasomakesintis mdudlng dnmtreueweaal(ha}m’ew) oitvasdmator e

effects r em)hﬁutisr (s)a%&&%mg ?armgr solrung eia?ed Es%s nneaSal poiypoms,?ibrmd u%g%? ma) ;

idiopathic interstitial pneumonia;

. (2) (bone and joints) arthrides including rheumatic, infectious, autoimmune, séronegative
spondyloarthropathies (such as ankylosing spondylitis, psoriatic arthritis or Reiter’s

20 disease), Behget’s disease, Sjogren’s syndrome or systemic sclerosis;

(3) (skin and eyes) psoriasis, atopic dermatitis, contact dermatitis or other eczmatous
dermitides, seborrhoetic dermatitis, Lichen planus, Phemphigus, bullous Phemphigus,
Epidermolysis bullosa, urticaria, angiodermas, vasculitides erythemas, cutaneous
eosinophilias, uveitis, Alopecia areata or vernal conjunctivitis;

25 (4) (gastrointestinal tract) Coeliac disease, proctitis, eosinophilic gastro-enteritis,
mastocytosis, Crohn’s disease, ulcerative colitis, irritable bowel disease or food-related
allergies which have effects remote from the gut (for example migraine, rhinitis or
gczema);

(5) (Allograft rejection) acute and chronic following, for example, transplantation of kidney,

30 heart, liver, lung, bone marrow, skin or cornea; or chronic graft versus host disease;
and/or

(6) (other tissues or diseases) Alzheimer’s disease, multiple sclerosis, atherosclerosis,

Acquired Immunodeficiency Syndrome (AIDS), Lupus disorders (such as upus



(5) (Allograft rejection) acute and chronic follow ng, for exanple,
transpl antation of kidney, 30 heart, liver, lung, bone marrow, skin or
conmes; or chronic graft versus host disease; and/or (6) (other tissues or

di seases) ' .S di sease, multiple sclerosis, atherosclerosis
Acqui r ed Iﬁ%ﬁﬂ@gggigiency Syndrome (AIDS), Lupus di sor dBSESE2032008 | ynyus WO
2004/ 056773 PCT/ SE2003/ 002008 43 eyt hemat osus or system c |upus),
eryt hemat osus, Hashinoto's thyroiditis, nyasthenia gravis, type | diabetes,

?ephL oti cI smdhmorsue?siymnﬁé luipas);‘ayuhémbtlssudshﬁmnn' otg’s tiyroiditia ﬂm§astﬁeﬁﬁr osy
such as | epronat ou prosy), Peridontal disease, Sezary syndrone,
i di opat hi c Q’W%Hﬁ’@jﬂagﬁf@ﬁi“ﬁ%ﬂﬁ%ﬁ?y& S YR 1§%B"Fm§vﬁﬁfpﬁélﬂéts)"&§?m’éycl e; 5
in a warm bl i ; : ' ' :

,%gr{*ﬁ%ﬁﬂ a@égrmﬁé:l&lih @ﬁoggﬁ},@ﬂmsea@e:geia&y@@mo&ﬁ {ci lfh?d’s Loh as

provi des a of tréating a chenol dne nedi ate ase state
CCR5 medi at dbrodibeeserenst pipela ardisardamrafthel oendtrdalapélesnl , such as man, which

' dm nisteri t | i d of h t t t ffecti
arount™ ofid PREBHEERATRSE SKRF I ) (12), (1b), (1c), (1), (1e), (11),

(1g), (1h), (bt presédtiinvendin furthéd providdsDméthod dlreatiny a (feploke a@Algesd Conpound
of formula (I), FI s), (Ib), (lc), (ld) or Sl_e)), or a pharmaceutically

accept abl d@seastd stat¢ (sucteasfa GRS pledigted disasestfe) in 4 warnd bloodes! apimalssush apwemd of

the i tii. . pceut | I I th | vat

ther eor - VAifH sondish RRRATRASE b4 £ Bbmbali3EOL SRt Rilebent el ShfRive Poodlof e
man, in paddnpothdief foRsulh @), (), EHSIOK AR ey CHER TR, ((H).AM),453 ), {115, Cb) drecept or)

activity, said 15 ingredient is normally fornulated In_accordance wth
st anddt 0 (mdforseampls E&Pmb?‘ﬁ’éﬂf&!m&b‘ (_Q: a%@ﬁ)rﬁébﬁ@@éﬂ%ﬁﬁosi tion. Therefore
i n_anot heg,,a5 Eﬁcﬂl?&o&f;ﬁﬁl@@&lt{h@fé Péy Hggﬂt?%b&es a pharmaceuti cal

conposi ti‘on I ch conpr sesacorrgoun ) e formula (1), (la), (Ib), (lc),
(1d), | (le), (Ilﬁ))rdgr ﬁ@?awmlb?undl(df itbe,ifl‘(dnpsm,lot ;lb)lazlg(abmallﬁ ﬁelmbk( Sa:'ft) ) § for
exanpl e a, compou of, for | S or e)), or a
har b e JFE0H o oLyeB e i i s Miekimgticahent bt o S blbredantal fush s )
i ngredi enhan, ippAticilRRddREaY Ch&Rikine rBépRP {RPLANRMK QRS receptbol) dBikityPEaigar ri er.
In a further aspect the present invention provides a process for the
pr epatat i vgredientss hormaforsidsteshinap¢ordance with standasd pharmacgutieal pragti¢anrgredi ent
with a phﬁ{a%&%ﬁﬁciaf&lnlxﬁgsﬁl%&ept abl e adjuvant, diluent or
Therefore in another aspect the present invention provides a pharmaceutical
composition which comprises a compound of the formula (1), (Ia), (Ib), (Ic}, 0d), (Ie), (If),

(Ig), (), (1), (1), (1K), (11), (Im) or (In) (for example a compound of formula (I), (Ia), (Ib),
20 (Ic), (Id) or (Ie)), or a pharmacentically 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 composition which
comprises mixing active ingredient with a pharmaceutically acceptable adjuvant, diluent or
carrier. Depending on the mode of administration, the pharmaceutical composition will, for
25  example, comprise from 0.05 to 99 %w (per cent by weight), such as from 0.05 to 80 %w, for
example from (.10 to 70 %w, such as from 0.10 to 50 %w, of active ingredient, all
percentages by weight being based on total composition.
The pharmaceutical compositions of this invention may be administered in standard
manner for the disease condition that it is desired to treat, for example by topical (such as to
30  the lung and/or airways or to the skin), oral, rectal or parenteral administration. For these
purposes the compounds of this invention may be formulated by means known in the art into
the form of, for example, aerosols, dry powder formulations, tablets, capsules, syrups,

powders, granules, aqueous or oily solutions or suspensions, (lipid) emulsions, dispersible



carrier. Depending on the node of adm nistration, the pharnaceuti cal
conposition will, for 25 exanple, conprise fromO.05 to 99 %v (per cent by
wei ght), such as fromO0.05 to 80 %, for exanple fromO0.10 to 70 %w, such
as fromO0.10 to 50 %v, of active ingredient, all per cg 3/9&50&@’5' ght

bei ng basSMOMOH|'A conposition. The phar maceut i cal ?5 ions of this
invention may be admi nistered in stgndard manner for the d| sease condition
that it is desired to treat, for exanple by topical (such as to 30 the |ung
and/ or aipowdys, suppdsiotite otkthents, creamk, dropscand lstefite ipjectable aqwdousioyailyi st rat i on.
For these ur oses the conmpounds of this invention may be fornul ated by
means kn QTFESBSPYIONSt 0 the form of for exanple, aerosols, dry powder
formul ati ons, $haiR Qe Agdeous or oily
sol utions or ﬁj?%dgﬁfsel (i)lns éﬁcglfoonﬂes%&g?fo&ﬁ% di g%nelrsglhgfm a@\%f%OOM 056773

PCT/ saoa@nﬁimn mumbdrwdgﬁ formsloppasipleos fablst oraiapsuleewhish centgasstweerops and

steril ect a‘ﬂﬁmgagﬁeous g*e {)I ly solutions or suspensions. A suitable
phar IB%Jm Y5 B his invention is one suitable for oral
admi ni st rationy hﬁbth@}lag% §9ﬂ@mﬁsehﬁ&a1f:&ﬁp@%mf%eanmabﬂs dR sEifdifoe Whi ch
cont ai ns between ng and |1 g of active ingredient. In another aspect a

phar naceumrmnommbggmmomoom&mnscinﬂmmmm is one suitable for

h
ocerve for dHanHRRPRHT ratbit Il SIS LA e Rl kMR o BRRO IR o of
O. A ngkg' dosé efd.@ﬂﬂg@‘ td mmmé cfcﬁiammpduncr ot erx@plp liretht Parigh &f 0.agRe bio
0. Ing141 to 10 20nmpkgl of this mveni)l on, .the con'f)05|t| on bei ng
admi ni&t elsgke” phthus lpmé@nﬁé? cQpaRpsitipp being administered | tod Himes RERdaYis Thend

"X A Ol enfi 6kn s Gh i ascTRR Ao tiaybeilcy kL6 Wi

Al ternative I ntravenous dose may e grve ont 1 nuous | nfusion over
a peri odinjzttion. Mdterddtivelyribe¢ intravonoesadrise pry be givemby bon‘cmumsuafusmdavma oral dose

whi ch i i mat el i t to.the dail t d th

Cormost ¢ i BIoBer Haa rheSri i Bhtens Sl reriten pn AR R BT ot ng

I I | ustr at ﬂ:tpfcﬁcﬁhﬁélﬁ%ﬁﬁrhl\éﬁt 9 dem? gh&h@ﬁl c'l&@stﬁgeolﬁﬁﬁs{ﬁimfb@iﬁ Alididered ¢
npound of for (1a) (le), (Id) (le), (It), (g, (Ih),

(I|) 1ilj904t(m¢§)l’er@4)f) (Im or (In) (for exanple a conpound of fornula (1),
(Is), (1b), ( I'ﬁ?e fol(lévgﬁlg (ﬁius&tg)rép‘resgﬁtaff\re pharmaceutical dosage forms containing the

compound of formula (I), (Ia), (Ib), (1), (1d), (Ie), (1), (1g), (Ih), (1), (1), (Ik), (11), dm) or -
(In) (for example a compound of formula (I), (Ia), (Ib), (Ic), (Id) or (Ie)), ora

pharmaceutically acceptable salt thereof or a solvent thereof (hereafter Compound X), for

20 therapeutic or prophylactic use in humans:



pharmaceutically acceptable salt thereof or a solvent thereof (hereafter
Compound X), for 20 therapeutic or prophylactic use in humans: WO

2004/ 056773 PCT/ SE2003/ 002008 45 (a) Tablet | ng/tablet Compound X 100
Lactose Ph.Eur. 179 Croscarnellose sodium 12.0 Pol yvi i done 6
Magnesi umVe@ é¥#4%6d733 0 (b) Tablet Il ny/tabl et Corrpoukgéﬂig‘ﬁ%gl&{zg@t ose

Ph. Eur. 229 Croscarnellose sodiumgk2. 0 Pol yvinylpyrrolidone 6 Magnesium

stearate 3.0 5 (c) Tablet IIl mtablet Conmpound X 1.0 Lactose Ph. Eur. 92
Croscanngk) ose sodium 4.0 Polyvinyl pyrrolidone 2.0 Mgnesium stearate 1.0
ggéi uﬁlmﬁg/ SapSt-e—Corpouhd—xX 131 '&%‘i&cse Rh—E—389-—Crosgar nel | ose

Compound X 100

Lactose Ph.Eur. 179

Croscarmellose sodinm 12.0

Polyvinylpyrrolidone 6

Magnesium stearate 3.0

(b)

Tablet IT mg/tablet

Compound X 50

Lactose Ph.Eur. 229

Croscarmellose sodinm 12.0

Polyvinylpyrrolidone 6

Magnesium stearate 3.0

5 (o)

Tablet T mg/tablet

Compound X 1.0

Lactose Ph.Eur. 92

Croscarmellose sodium 4.0

Polyvinylpyrrolidone 2.0

Magnesium stearate 1.0

@

Capsule ng/capsule

Compound X 10

Lactose Ph.Eur. 389

Croscarmellose sodium 100

Magnesium stearate 1.0




Magnesi um stearate 1.0 WD 2004/ 056773 PCT/ SE2003/ 002008 46 (e) Injection |
50 mm  Conpound X 5.00/0 wv Isotonic aqueous solution to 100% Buffers,
pharmaceutical | y-accept abl e cosol vents such as pol yet hyl ene gl ycol,

pol ypr opyl ene %chol, gl ycerol or ethanol or conplexing agents such as

hydr oxy- pr SRS cycl odextrin may be used to aid foPFIPEAPHN200§he above
fornul ations may be obtained by conpgentional procedures well known in the
pharmaceutical art. The tablets (a)-(c) nay be enteric coated by

conventi ggal means, for exanple to provide a coating of cellulose acetate
pht hal ate—The | ates-.to conbination therapieg or

conposi tlilpigetiager ein a 10 conpound of@&&fﬂl)a (1), or a pharmacegtically
accept abtz—salty<ssotvateor—a—sotvat & '/Hliaifﬁ”ucn cof—or—=

phar mac qunlpé)f]n%§rrposi tion conprisinp 'gﬁc%ﬁpound of formula (1), lor a

phar macqudieit hoedeCRBItRA € salt, so| yalpewer a solvate of a salt|thereof, is
adm ni stlered _concurrently (possiblylin the same conposition). or
sequentially with an agent for the treatnent of any one of the above

di tates, .15 | t. t he t t t .of, the inflammt

i seases 1 hoo B irERvalh Sopensble dopSvens Rk R en i %A oh, semse, * copD
oh : SN . ; . i onbi ned

asthma awé}ygkdp%ﬂb Blycbl, glykérél &e@ﬂﬁ&%@&n@l&wgh&%gen‘@%@ﬁ'hd %ﬁ%@ﬁﬂ ?O | ne

with aT i nhi birtor such. as an anti - monocl onal such as
Reni cdde,cydbfex@itdmay Ue Diedub aidfosmibation, or a TNF recept or i nmunogl obul i n

nol ecul e (such,as. Enhrel .req. a _non-sel ective X-1 ./ COX~2 inhibitor
(suchuas E)i EOQ’PEQPH"E 0 ul%ﬂo&s %#‘8Rse?ta’&e‘gﬁ%ﬁ?%"ﬁﬁ\{%°“%?’8°eéiﬂ%?ﬁWgﬁcﬂé‘ﬁ? i?xlan,
f1 ubi pr ofieéiphainRiticd . ThetabRE(hE(R) fhy bé ButBridddafed by coRVBANBAE Nkl foR S

mef enam ¢ aci d, indonethacin, sulindac or_ apazone; a pyrazolone such as

pheny! butexgple to provide agpating aficelldloserqcetate pthalaten) a COX-2 inhibitor (such

as nel oxi cam l sgg p% & ' ] %ﬁl Lh:Qr | ' dose
nmet hot r exat e, ﬁﬁ?e uneé% e; Q{:rlgféf%gd.(;cm e; ﬂﬁ‘ggfr%%egﬁf g‘?’(@%&&ﬁﬁé& Q’éljﬁ@\rl%{l cillam ne
or aur(ancdompourat ofjffernaiis @),k a pharmiatentically agcdpthble salt, soivate or a solvate of a salt

thereof, or a pharmaceutical composition comprising a compound of formula (I), ora

pharmaceutically acceptable salt, solvate or a solvate of a salt thereof, is administered
concurrently (possibly in the same composition) or sequentially with an agent for the
treatment of any one of the above disease states.

15 In particular, for the treatment of the inflammatory diseases theumatoid arthritis,
psoriasis, inflammatory bowel disease, COPD, asthma and allergic rhinitis a compound of the
invention can be combined with a TNF-a inhibitor (such as an anti-TNF monoclonal antibody
(such as Remicade, CDP-870 and D..subZ.E.sub'f .), or 2 TNF receptor immunoglobulin
molecule (such as Enbrel.reg.)), a non-selective COX-1/ COX-2 inhibitor (such as piroxicam

20  or diclofenac; a propionic acid such as naproxen, flubiprofen, fenoprofen, ketoprofen or
ibuprofen; a fenamate such as mefenamic acid, indomethacin, sulindac or apazone; a
pyrazolone such as phenylbutazone; or a éalicylate such as aspirin), a COX-2 inhibitor (such
as meloxicam, celecoxib, rofecoxib, valdecoxib or etoricoxib) low dose methotrexate,
lefunomide; ciclesonide; hydroxychloroguine, d-penicillamine or auranofin, or parenteral or

25 oral gold.

The present invention still further relates to the combination of a compound of the
invention together with:
+ aleukotriene biosynthesis inhibitor, a 5-lipoxygenase (5-LO) inhibitor or a 5-
lipoxygenase activating protein (FLAP) antagonist, such as zileuton, ABT-761,
30 fenleuton, tepoxalin, Abboit-79175, Abbott-85761, an N-(5-substituted)-thiophene-2-



The present invention still further relates to the conbination of a conpound
of the invention together with: a |leukotriene biosynthesis inhibitor, a
5-1i poxygenase (5-LO) inhibitor or a 5- |ipoxygenase activating protein
(FLAP) antagoni st, such as zileuton, ABT-761, 30 fenleuton, tepoxalin,
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hydrazones, a net hoxytetrahydropyran such as Zeneca ZD 2138, SB-210661, a
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benzenecar boxi m dam de such_as Bl LL 284/ 260; qr _a conpound such as
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a. sub2. - adr enggaRiAdt, AMMALS odBRRE® PrAnlGsOVerik AN WARRHIERGA 288 Rh.  Ssuch as
propyl hexedri ne, phenyl ephri ne, phenyl propanol am ne, pséudoephedri ne,

naphdfol i ne h§#rd8hiralukage{C@x4aTdo AYen BAE xtk8Pochl ori de, tetrahydrozoline
hydr ochl ori de Q zal i.ne hydr | ord de. or e or epi nephri ne

hydr ochl ori %Ie,hpﬁﬁﬁ 'ﬁ%‘?@%ﬁl?‘ﬁﬁg%?@%g%gf@W#oﬁ%%gtropi um br oni de,
tiotropi um br geiistiintd RBEBI T ecdRonRiEbAiS: subh AERRABIA0Radie) €nzepi ne;  a

(3.subi. to (i.sub4: adrenoceptor agonist such as netaproterenol,
i sopr ot er enol deslrslegdine faxofenading astarazale, azelastive prehlorphdnitaminesr ol | sal neterol ,
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15 e an c.subl.- and a.sub2.-adrenoceptor agonist vasoconstrictor sympathomimetic agent,

such as propylhexedrine, phenylephrine, phenylpropanolamine, pseudoephedrine,
naphazoline hydrochloride, oxymetazoline hydrochloride, tetrahydrozoline
hydrochloride, xylometazoline hydrochloride or ethylnorepinephrine hydrochloride;
* an anticholinergic agent such as ipratropium bromide, tiotropium bromide, oxitropium
20 bromide, pirenzepine or telenzepine;
¢ af.subl.- to f.sub4.-adrenoceptor agonist such as metaproterenol, isoproterenol,
isoprenaline, albuterol, salbutamol, formoterol, salmeterol, terbutaline, orciprenaline,
bitolterol mesylate or pirbuterol, or a methylxanthanine including theophylline and
aminophylline; sodium cromoglycate; or a muscarinic receptor (M1, M2, and M3)
25 antagonist;
¢ an insulin-like growth factor type I (IGF-1) mimetic;
¢ an inhaled glucocorticoid with reduced systemic side effects, such as prednisone,
prednisolone, flunisolide, triamcinolone acetonide, beclomethasone dipropionate,
budesonide, fluticasone propionate or mometasone furoate;
30 o an inhibitor of a matrix metalloprotease (MMP), such as a stromelysin, a collagenase,
or a gelatinase or aggrecanase; such as collagenase-1 (MMP-1), collagenase-2 (MMP-
8), collagenase-3 (MMP-13), stromelysin-1 (MMP-3), stromelysin-2 (MMP-10), and
stromelysin-3 (MMP-11) or MMP-12;



am nophyl I i ne; sodi um cronogl ycate; or a nuscarinic receptor (M, M, and
M3) 25 antagonist; an insulin-like growmh factor type I (1G--1) mnetic;
an inhal ed glucocorticoid with reduced system c side effects, such as

pr edni sone r edni soI one, flunisolide, triantinolone acetonid

becl onet ha%v&‘{é 8t8pi onat e, budesoni de, fluticasone p‘?%$‘3f’|‘b’{°82°8’f

nonmet asone furoate; 30 an inhibitgg of a matrix netall oprotease (MV1P),
such as a stronelysin, a collagenase, or a gelatinase or aggrecanase; such
as col | agemasgmbd{iMor d¥ cheatoking gevepioe funicliddMick hs CCE[I(HQM}&EIH{B& (O@I&Bl, )
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CXCR3, CXCR4 6NgCKKE#Fhd €af;3-€ il X- C family) and CX3CR1 for the G X3-C
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| asof oxi f erfe & OFtEANSFRSS agent UG XHenes hagfoxideng 9r frsompxi5 06,

rapanycin, gy usef ul
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prevents or i ohmbthbigedatee viral protein gp |20 from engagi ng host cell CD4
10 {such as sol uble econblnant) nt,i body (or nodi fied /
r econbi nant® aFiP?IBB‘H'}P%Dd%éJ @S %’H}/%Fr}ﬁ%@? cstion 55 Cxa0nle; 38y (or

nmodi fied / | W th

t he bi ndi ng o? grouprlil’ﬁ-e(fv%tﬂ'(%lop or exagl% ﬁﬁ%@g%ﬂ%ﬁﬁé}n%ﬂés? ule(E prevents
bi ndildg to a {sichavktolude CRddmcombinatt)ien anti-&iDACOHBedy(Sethollified he HI V vi r us
{such as a CXCR4 r ant or a ant 4 .apti b

conpound whi cff® PW%E‘F?%P@E ‘M teﬁ%ml?lggﬂgﬁh ?‘fﬁ‘%\?ﬁ&”@ﬁaﬁdépe and
a cell rrenbrae&pﬁagu;@ﬁta&ﬁb%dg)editahom&ra@mvﬂﬁcmﬁfetfeﬁﬂmm%a‘wmﬁ bele (T-20) or
T-1249}; an inhibitor of SIGN (al so. known as CD209) (such as an

anti - DC- Sl GN &reup bty (r4 fon examnloBMH806); amegent wiech prevents binding to a
chemokine receptor, other than CCRS, used by the HIV virus {such as a CXCR4

15 agonist or antagonist or an anti-CXCR4 antibody}; a compound which interferes in
the fusion between the HIV viral envelope and a cell membrane {such as an anti-
group 41 antibody; enfuvirtide (T-20) or T-1249}; an inhibitor of DC-SIGN (also
known as CD209) {such as an anti-DC-SIGN antibody or an inhibitor of DC-SIGN
binding}; a nucleoside/nucleotide analogue reverse transciptase inhibitor {for example

20 zidovudine (AZT), nevirapine, didanosine (4dT), zalcitabine (ddC), stavudine (d4T),
lamivadine (3TC), abacavir, adefovir or tenofovir (for example as free base or as
disoproxii fumarate)}; a non-nucleoside reverse transciptase inhibitor {for example
nevirapine, delavirdine or efavirenz}; a protease inhibitor {for example ritonavir,
indinavir, saquinavir (for example as free base or as mesylate salt), nelfinavir (for

25 example as free base or as mesylate salt), amprenavir, lopinavir or atazanavir (for
example as free base or as sulphate salt)}; a ribonucleotide reductase inhinbitor {for
example hydroxyurea}; or an antiretroviral {for example emtricitabine}; or,

» an existing therapeutic agent for the treatment of osteoarthritis, for example a non-
steroidal anti-inflammatory agent (hereinafter NSAID's) such as piroxicam or

30 diclofenac, a propionic acid such as naproxen, flubiprofen, fenoprofen, ketoprofen or
ibuprofen, a fenamate such as mefenamic acid, indomethacin, sulindac or apazone, a
pyrazolone such as phenylbutazone, a salicylate such as aspirin, a COX-2 inhibitor

such as celecoxib, valdecoxib, rofecoxib or etoricoxib, an analgesic or intra-articular



bi ndi ng); a nucl eosi de/ nucl eoti de anal ogue reverse transci ptase inhibitor
{for exanple 20 zidovudi ne (AZT), nevirapine, didanosine (ddl), zalcitabine
(ddC), stavudine (d4T), |am vudine (3TC), abacavir, adefovir or tenofovir
(for exanple as free base or as disoproxil funmarate)}; a non-nucl eoside
reverse trMBYMHEELE i nhibitor {for exanple nevirapi nePCHEEAWY 0B or
efavirenz}; a protease inhibitor {fsgr exanple ritonavir, indinavir,

saqui navir (for exanple as free base or as nesylate salt), nelfinavir (for

25 exanpl e as tHefd9 shaSa aortsosieRid brod igyakigdriio aci@@[ﬁ:h%ﬁﬁl%an dr@PAiy bifa OF
atazanavir (for_ exanple as free base or as sul phate salt)}; a

ri bonucl eot i dB2X&meeptasantagomishbi t or {for exanpl e hydroxyurea}; or an
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ket oproof éfitagenist; @W@ﬂmﬂan eyarting sneyme{lGR) inhibitera tivk JH jidukitest haci n,

lind : 4 cyl at h
2o nopi r i) arRRERAmoReup ARk AR VER AAREMI R LA ORI N £ 1 b or
et or i coxiMAP&imaseahibéter; (vitly a ghutosa-tephpsphatealehjtito gaoet/ iflbifat3(1BETKARE2003/ 002008
49 th h ti t id hyal ' ' ,uch hyal
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(i) a tryptase inhibitor; a platelét activating factor

ant agiéhi swifinpjiazgnean benzbeamiagene; (xid)orgrewth hogmensssearstagp@ie) (Xivifi ttanslormingi v) an

ant agoni SFovprsor{ PR LpE i G g S Lits S0 Bhosi i) £ Poroflof ey
gl ucose- Gagb0sRhBhdc HRBKREIGISHRATRITBFGFY; Otvii) & inahuRdcite Mabrophgséblony - and
B. sub2. -receptor antagonist; (ﬁ)) an anti-gout agent col chi ci ne; (xi)

ecep . . e.g. h
a  xant hisiaulating fagtor (GM-GSF) (xviu) acapsaigin ergam; (xén) 2 Taghykinin NKsubdoradr i ¢ agent

hormone. STEPRTh feseph difieobilPlBeaTtnithe DS RLMTRRE BENCP SIS SR )
pl at elzet - (Etidtane)g agl D hE;f(mek anreldstAREInhibitois selkcted frofarthdgrasp cawsistiigof WRCt or
e.g., basic fibroblast growth factor (bFGF); ranul ocyt e macrophage

col ony st7iaediZ&-08R3; CardracENFaerprverting enzyype iphib Xf\c/,é' b@%b&ﬁu)c@émce@ M9 a
Tachyki ni &i&ﬂlgyﬁﬂpsejinhiﬁi‘?& (INOS); or (xxiii) a chemoattractant receptor-homologous molecule
expressed on TH2 cells (a CRTH2 antagonist).
The invention will now be illustrated by the following non-limiting Examples in
20  which, unless stated otherwise: |

(i) temperatures are given in degrees Celsius (°C); operations were carried out at room or
ambient temperature, that is, at a temperature in the range of 18-25°C;
(ii) organic solutions were dried over anhydrous magnesium sulfate; evaporation of solvent
was carried out using a rotary evaporator under reduced pressure (600-4000 Pascals; 4.5-30
25 mm Hg) with a bath temperature of up to 60°C;
(iii) chromatography unless otherwise stated means flash chromatography on silica gel; thin
layer chromatography (TL.C) was carried out on silica gel plates; where a “Bond Elut”
column is referred to, this means a column containing 10g or 20g of silica of 40 micron
particle size, the silica being contained in a 60ml disposable syringe and supported by a
30  porous disc, obtained from Varian, Harbor City, California, USA under the name “Mega
Bond Elut SI”. Where an "Isolute™ SCX column"” is referred to, this means a column
containing benzenesulphonic acid (non-endcapped) obtained from International Sorbent
Technology Ltd., 1st House, Duffryn Industial Estate, Ystrad Mynach, Hengoed, Mid



NK. sub3. receptor antagoni st selected fromthe group consisting of NKP-608C;
SB- 233412 15 (talnetant); and D-4418; (xx) an elastase inhibitors selected
fromthe group consisting of UT- 77 and ZD 0892; (xxi) a TNFa converting
enzynme inhibitor (TACE); (xxii) an induced nitric oxide synthase inhibitor
(i NOS); or WWT’?S}W"Q chenpattractant recept or - honol ogouBCTBE883002008 expr essed
on TH2 cells (a CRTH2 antagoni st). S‘Bhe i nvention will now be illustrated by
the following non-limting Exanples in 20 which, unless stated ot herw se:
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flash chromat ography on silica gel; thin |layer chromatography (TLC) was
carri éd oclustghonenlyca gel plates; where a "Bond Elut" colum is referred

to, this I Ml [ did Feige]y
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suppor t edoYined by@iligehdpioceds developiieni; prgatktion wiae repBated W inivos meletiyl, was
California, USA under the name "Mega Bond Elut Sr. Where an "IsoluteTl SCX
colum" i®IHeferred to, this neans a columm containi ng benzenesul phonic
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2004/ 105 6 7di 8gnpik/ y6ia0y) giveo 2008ts peomfiom{ppod rlativi to tremethyilape{(AMS) bt an
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I nc., 887somﬂuﬁﬂés§aﬂmﬁﬂ§éistat§¢;icb@plﬁgcmxlﬁﬂajaﬁsgiv@ahﬂﬁﬁ,rni a, USA. (iv) in

general, the course of reactions was followed by TLC and reaction tines are

gi ven f or(vilkchemical symhdlohave thejr uspalymeaniagy ST uniticand gymbels aggrused;or i | | ustrati on
only and @{i@|sgl%ﬂtr1]§:‘%§§§ {ré&ﬁ%:tp@l%ﬁﬁta .%hﬁﬂé] be obtained by diligent
V

process d ophent, preparatrons re repeated if nore material was
requi 13d; (ix) mass spectra (MS) were run with an electron energy of 70 electron volts in the chemical

ionisation (APCT) mode using a direct exposure probe; where indicated ionisation was
effeéted by electrospray (ES); where values for m/z are given, generally only ions which
indicate the parent mass are reported, and unless otherwise stated the mass ion quoted is the
positive mass ion - (M+H)";

20  (x) LCMS characterisation was performed using a pair of Gilson 306 pumps with Gilson 233
XL sampler and Waters ZMD4000 mass spectrometer. The LC comprised water symmetry
4.6x50 column C18 with 5 micron particle size. The eluents were: A, water with 0.05%
formic acid and B, acetonitrile with 0.05% formic acid. The eluent gradient went from 95%
A t0 95% B in 6 minutes. Where indicated ionisation was effected by electrospray (ES);

25  where values for m/z are given, generally only ions which indicate the parent mass are
reported, and unless otherwise stated the mass ion quoted is the positive mass ion - (M+H)";
(xi) PS-NCQO resin is an isocyanate resin and is available from Argonaut;

(xii) Powder X-Ray Diffractometry (PXRD) analyses were performed using a Siemens
D5000, The X-ray powder diffraction spectra were determined by mounting a sample of the

30  crystalline salt on Siemens single silicon crystal (SSC) wafer mounts and spreading out the
sample into a thin layer with the aid of a microscope slide. The sample was spun at 30
revolutions per minute (to improve counting statistics) and irradiated with X-rays generated
by a copper long-fine focus tube operated at 40kV and 40mA with a wavelength of 1.5406



(vi) when given, 1H NVR data is quoted and is in the formof delta val ues
for major 10 diagnostic protons, given in parts per mllion (ppm relative
to tetranethylsilane (TM5) as an internal standard, determ ned at 300 MHz
usi ng perdeuteri o DMSO (CD3SOCD3) as the solvent unless otherw se stated;
coupling c®ULPAHEE778I) are given in Hz; (vii) chenical BGHERA0/02008 t heir
usual neanings; SI units and synbol.s are used; (viii) solvent ratios are
given in percentage by volune; 15 (Tx) mass spectra (M5) were run with an
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per m nuti]a&to i nprove counting statistics) and irradiated with X-rays
gener at ecmafyeffacts @pder | ong-fine focus tube operated at 40kV and 40mA with a

wavel engt(gﬁﬁf_thre;fgﬁo g%r@agé‘o]ng%e?%é :PCT/ SE2003/ 002008 51 angstrons. The

collimte soufce was passe hrough an automatic variable divergence
slit et at YHF and the ref [teedhgdrofimain;at i on directed through a 2mm

antiscatter ?ilyigt and a O. 2m*n_%et ecéarronsﬂ it. The sanple was exposed for 1
second per 098 degree 2-t hdggoutoxy Y
DMF N,N-dimethylformamide.
DCM dichloromethane
DIPEA N,N-Diisopropylethylamine
20 R-BINAP R 2,2'-Bis{diphenylphosphino)-1,1’-binaphthyl
HATU O-(7-Azabenéotziazol-1-yl)-N,N,N’,N'-tetramethyluronium
hexafluorophosphate
EDCI ethyl dimethylaminopropyl carbodiimide
HOBT 1-hydroxybenzotriazole
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I ncrement (continuous scan node) over the range 2 degrees to 40 degrees
2-theta in theta 5 theta node. The running tinme was 31 m nutes and 41
seconds. The instrunent was equipped wth a scintillation counter as
detector. Control and data capture was by nmeans of a DE{SJH E(@m?‘lmgx 686 NT
4.0 Wor kst 2W¥H0¥ABrating with Diffract+ software. Per SEY in the
art of X-ray powder diffraction wl4d, realise that the relative intensity of
peaks can be affected by, for exanple, grains above 30 mcrons in size and
non-unitary aspect ratios which may Ek@mékfiect anal ysi s of sanples. The
skilled person will also realise that tk&gh&osmlcin reflections can be

affected by tFesfrrampledliystiates theprepmmation ts in the

di ffract r t surface
ol anar | 1o en el B £ L2 SRl %ﬁ‘é’ﬂ?@%ﬁﬁwﬂﬁhﬁ‘fw o The
f ol | ow ngimeidine\(Catnpousl Nu. 8, Tabdell). 15 THE tet rahydrofuran; Boc
tart-butoxycarbonyl DMF NN-d nethyl formam de. DCM di chI or onet hane DI PEA
N, N- Di i sopropyl et hyl am ne 200&4 Bl NAP R '
2, 2' - Bi s(di phenyl phosphi no) - 1, bi napht hyl HATU
O (7- Azabenzotriazol -1-yl)-N, [Nt et ranmet hyl uroni um hexaf | uor ophosphat e
EDCI et hyl di nmet hyl am nopr opyl di#ri de HOBT 1-hydroxybenzotriazole 25
WO 2004/ 056773 PCT/ SE2003/ 0020 efl This Exanple illustrates the
preparation of N-(3-phenyl-3-[ t banesul ghanyl pi perazin-1
yl ] propyl)-4-[2-(4- et hanesul phonyl phenyl sul «@- yl)ethyl)- piperidine
(Conmpound No. 8, Table I). o0 =50 -0
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5
N-(3-Phenyl-3 —chloropropyl)-4~[2-(4-methénesu1phonylphenylsulphonyl)ethyl]-
piperidine (prepared according to Method D; 180mg) was added to a solution of N-
methanesulphonylpiperazine (61mg) and triethylamine (0.102ml) in dichloromethane (10ml)
~ and the mixture was allowed to stand at room temperature for 16 hours. The reaction mixture
10  was poured onto a 20g silica Bond Elut eluted with a solvent gradient (ethyl acetate - 25%
methanol/ethyl acetate). The title compound was obtained, yield 67mg, MH" 612.
NMR (CDCls): 1.6-1.8 (m, 7H), 2.2-2.6(m, 9H), 2.7(m, 1H), 2.75 (s, 3H), 3.2 (m,
11H), 3.45 (m, 1H), 7.2 (d, 2H), 7.3 (m, 3H), 8.2 (m, 4H).
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15 Example 2
This Example illustrates the preparation of N-(3-phenyl-3-[1-methanesulphonyl-
piperidin-4-ylipropyl)-4-{2- (4~ﬂuorophenylsu1phony1)ethyl]plpendme (Compound No. 10,

Table I).
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20 Sodium triacetoxyborohydride (267 mg) was added to a mixture of 3-(1-

methanesulphonylpiperidin-4-y1)-3-phenylpropionaldehyde (247 mg) and 4-(2-[4-
fluorophenylsulphonyl]ethyl)piperidine hydrochloride salt (288 mg) (CAS 313994-09-1) in
dichloromethane (20 ml) and the mixture was stirred for 16 hours. The reaction mixture was



N- ( 3- Phenyl - 3- chl or opropyl ) - 4- [ 2- (4- et hanesul phonyl phenyl sul phonyl ) et hyl ] -
pi peridi ne (prepared according to Method D; 180ng) was added to a solution
of N et hanesul phonyl pi perazi ne (61ng) and triethylam ne (0.102m) i n

di chl oronet hane (10m ) and the m xture was allowed to _stand at roo

t enper at urORWWOXG™hours. The reaction nixture 10 was 68[5{5@%906’“'{280% 209
silica Bond Elut eluted with a solvgnt gradient (ethyl acetate - 25%

met hanol / et hyl acetate). The title CTonpound was obtai ned, yield 67ng, Mr

612. NMWR wm&l@bc&sﬁeﬁt vﬂth(m sodifim h?draxﬁe ?(Umg Sk (13 uﬂj md Hrikﬂa)(lo &12)7a5d (s,
313), 3. 1113), (m 4H).
15 Ex arrpl‘éasgﬂmq Thesesidne @btam%@m reamgl qf e salvgpfa‘ff%ﬁtqhmmatographed on a 20g

of N- (3 phg

o1 per i d PP oA e IBhAT e BARY clveat eradien (tipd acetate: 3006 methanglefi,
(Corrpounohcbkate) f0give thelikle cdmpound, yikld/250mg, MHASES1.um tri acet oxybor ohydri de (267
ng) was added _to a mxture
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fl uor oph

313994- 0?%?%#%&%?’& ic}#ét %gﬁﬁ” %%'361 @Qﬂz ?ngﬁi%rgé s st re or
hours. THE3 (mAH), 98 (m 2Hure was WO 2004/ 056773 PCT/ SE2003/ 002008 53 vvashed
successively with 2M sodi um hydroxide (10 m ), water (10 m) and brine (10
m) and was dried. The residue obtained on renoval of the solvent was
chromat ographed on a 20g silica Bor]ilkﬁmgg colum eluting with a sol vent
gradient (ethyl acetate - 20% met hano ethyl acetate) to give the title

conmpolthd, vyi elThigBxample illustratggthe W@@éﬁﬂ -(3-phenyi-dr{4shjorobenzpyl-m  4H)

5 g5 m GpSBoryEela (Glmelhonbpo flengibipony Byl iyt e @ipotifit 2, 1)

SH), 7.9 TavleP®P). Exanple 3 10 This Exanple illustrates the preparatlon of
(S) N-(3- phenyl 3-[4-chl orobgnzoyl -

H %,0
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4-Chlorobenzoyl chloride (7611} was added to a solution of (S) N-(3-amino-3-

15 plienylpropyl)#—[2-(4~meﬂ1anesu1phony1phenylsulphonyl)cthyl]piperidine (280mg) and
triethylamine (157ul) in dichloromethane (15ml) and the mixture was stirred for 1 hour then
washed with water (15ml) and brine (15ml) and dried. Removal of the solvent gave the title
compound as a white solid, yield 320mg, MH" 602.

NMR (d6 DMSO): 1.0 (m, 2H), 1.2 (m, 1H), 1.5 (m, 2H), 1.6 (m, 2H), 1.8 (m, 2H),

20 1.9 (m, 2H), 2.25 (m, 2H), 2.8 (m, 2H), 3.3 (m,3H), 3.4 m, 2H), 5.0 (q, 1H), 7.2 (m, 1H), 7.3
(m,3H), 7.5 (d, 2H), 7.85 (d, 2H), 8.2 (m, 4H), 8.9 (d, 1H).

Example 4
This Example illustrates the preparation of 1-{(3R)-3-(3,5-difluorophenyl)-3-[4-
25  (methylsulfonyl)phenyl]propyl}-4-(2-{[4-(methylsulfonyl)phenyl]sulfonyl} ethyl)piperidine
(Compound No. 7, Table V).



am no] pr opyl - 4-[ 2- (4- met hanesul phonyl phenyl sul phonyl ) et hyl ] pi peri di ne
(Compound No. 2, Table IV). O HL./ I / S o 4-Chlorobenzoyl chloride (76l)
was added to a solution of (S) N (3-am no-3- 15

phenyl propyl ) - 4- [ 2- (4- met hanesul phonyl phenyl sul phonyl ) et hyl 1 pi per i di ne
(280nm) ariMOZQﬂMOgﬁﬁW amine (1571) in dichloronet hane (ngﬁ‘?éflﬁﬁg"%{’%e m xture
was stirred for 1 hour then washed th water (15m ) and brine (15nm ) and
dried. Renoval of the solvent gave ?we title conpound as a white solid,
yield 320ng, M+ 602. NVRO( ¢B DI\/SO) 1.0 (mD\\H), 1.2 (m 1H), 1.5 (m 211),
1.6 (m 21),1.8 (m 2H), 3 ¥, 21-1), 2.8 (m 211), 3.3
(m3H), 3.4 in, 211), 5.0 (q, i _(m3H), 7.5 (d, 2H),
7.85 (d, 2H), 8.2(m 4H), 8.9 ( ) Exarrple4 s Exanple illustrates
i f1 uorophenyl) 0?134 25

the preparation of 1-{(3R)-3-(3,5°
(et hyl sul fonyl ) phenyl ] propyl } - -{(4 (met hyl sul fonyl ) phenyl ] sul f onyl } et hy

| ) pi peridine ~(Compound No. 7,FTabl & V). WD 2004/ 056773 PCT/ SE2003/ 002005

54 O 0"o ol s , .
(R -3- (3.5 D HRARSpHRE T ehensh)3-h-mettamesplfomiphenpronionaldehde 03578 (o, 357
, 1.1 mol Meathad E) was dissblesidh diztlorgmethaie (D trl) et kedomh nfpdratirg ald 4-{om
'?errperatur mrndm;l - )4 metsh neSLf en(l -smlephon éet hy%] p| p(grl di ne
hydr ochl o4 'HEE‘E’FS@B@DQP hen %Yﬁ%egg%g)@ﬁ&m é Lygmslhort i on.
ATLEr ST i ) Oas Qadhalhs aSRMicHBride | BRP LA REOY Hichliind 0. 211 0.1 Tm0I) vs

added as a si ngl e portion an reacti on tlrred or a further |Ih. The
m xture \Afemc&tth:q«rbomﬂlm {0421 h gs homod) wead addedrsesingbopartion mddhepectionar bonat e,

the or ganjcs, MBI n BB 5 OO 65k TBSEH! sSULRA IR SR ™
hydrogen carbonate, the organics were separated and poured directly onto an SCX column.
Eluting with methanol followed by 20% 7M ammonia in methanol gave the product (0.319 g,
10 50%) as a white solid.

NMR: (d6-DMSO): 1.05 (m, 2H), 1.15 (m, 1H), 1.6 (m, 4H), 1.8 (br t, 2H), 2.2 (m,
2H), 2.3 (m, 2H), 2.8 (br d, 2H), 3.4 (m, 6H), 3.5 (m, 2H), 4.3 (br t, 1H), 7.1 (brt, 1H), 7.2 (4,
2H), 7.7 (4, 2H), 7.9 (d, 2H), 8.3 (m, 4H).

LCMS: 640.2 (MH).

15
, Example 5
This Example illustrates the preparation of (R or S) N-(3-[4-
methanesulphonylpiperazinyl]-3-phenylpropyl)-4-[2-(4-fluorophenylsulphonyl)ethyl]-
piperidine (Compound 14, Table III).
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A solution of (R or S) N-(3-chloro-3-phenylpropyl)-4-[2-{(4-flucrophenylsulphonyl)-
ethyl]-piperidine (Method F; 310 mg) in dichloromethane (6 ml) was added to N-
methanesulphonyl-piperazine hydrochloride (150 mg) followed by triethylamine (313 ul).
The mixture was stirred for 48 hours, diluted with dichloromethane (5 mml) and MP-carbonate



Eluting with nethanol followed by 20% 7M anmoni a i n nmet hanol gave the

product (0.319 g, 10 50% as a white solid. NVR (d6-DvVsO: 1.05 (m

211),1.15 (m111),1.6 (m 4H, 1.8 (br t, 2H) 2.2 (m 213), 2.3 (m 211),

2.8 (br 611), 3.5 (m 2H), 4.3 (br t, : 111)

7.2 (d, ﬂ9)|52°4’ﬁ56773(d 2H), 7.9 (d, 2M 8.3 (m 411) ]"ED%EZ‘%’?{’B&B&

Exanpl e 5 This Exanpl e |IIustrates $e preparation of (R or S) N-(3 [4-

nmet hanesul phonyl pi per azi nyl ] - 3- phen@ propyl)-4-[2-(4- quorophenyIsquhonyI)e

t2 gylA] F' 1It%§ih' ﬁBn}f@(l@MB&%ﬁﬂt‘é réstn (682 Rig§ and P3-thiSithefolirdsin (57N mh¥) wercadded. "\ _ O "O
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triethyl apsidge {vasl@aséeh throlgtea PDgIstlute cohmmmdlited atthhQolvéd disdiérs of éthilut ed with
di chl ororret hane qg% and MP-car bonate WD 2004/ 056773 PCT/ SE 003/ 002008 55
resin ¥ 1. seetpe-1 meﬁ%ae@émlatlécqt@sw%@z%ymammﬁsa@ i34 $¥sin (577 ny)
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NVR (CDC13): 1.12-1.32 (m 4H) 1.52-1.66 (m 4H),1.76-1.93 (m 3H), 2.08

(m 1H), 2.21 (m 1H), 2.47-2.51 (m 4H) 2.71 (s, 311), 2.77-2.88 (m 2H),
3.03-2010 (m 2H), Example 6

This Example illustrates the preparation of (R) N-(3-[3,5-difluorophenyl]-3-[1-
methanesulphonylpiperidin-4-yl]propyl)-4-[2-(4-methanesulphonylphenylsulphonyl)-
ethyl]piperidine (Compound 32 in Table III).

15 MP-iriacetoxyborohydride (where MP stands for “macroporous”; 585 mg) was added
to a solution of (R) 3-(1-methanesulphonylpiperidin-4-y1)-3-[3,5-
difluorophenyl]propionaldehyde (199 mg) (Method G) and 4-(2-[4-
methanesulphonylphenylsulphonyl]ethyl)piperidine (194 mg) (Method B) in 20 ml of
dichloromethane and the mixture was stirred at room temperature for 16 hours. The reaction

20  mixture was filtered and the solid washed with dichloromethane (3x10 ml) and the combined
dichloromethane filtrate and washings were poured onto a 25g bond Elut cartridge and eluted
with a solvent gradient (ethyl acetate - 20% methanol/ethyl acetate) to give the title
compound, yield 168 mg; MH' 647, NMR (DMSOd6) [note not all peaks are reported]: 2.78
(s, 3H), 6.87 (d, 2H), 6.99 (t, 1H), 8.14 (q, 4H).
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3.12-3.21 (m 4H), 3.37 (m 1H), 7.14 (d, 2H), 7.15-7.32 (in, 5H), 7.88 (m
2H). 10 Exanple 6 This Exanple illustrates the preparation of (R)
I\l-(3-[3,5-difluorophenyl] 3-[1-

met hanesul eridin-4-yl]propyl)-4-[2-(4-nmethane nyl sul phon
yl)- et hyl‘? ﬁ%&f'gﬁi? ‘e (Compound 32 in Table J11). 4, 3’%@@9@%@9‘%\ 15
MP-tri acet oxybor ohydri de (where MP gt ands for "macroporous"; 585 ng) was
added to a solution of (R) 3-(1-nmethanesul phonyl pi peri di n-4-y| )-3-[3, 5-

di f | uorophenyl ] pr opi onal dehyde (199 Mthod G and 4-(2-[4-
met hanesul phon ﬁ phenyl sul phonyl ] et hyl ) prperidine (194 ng) (Method B) in 20

n of di chI or Frawevleflusiraies the pienrationef (B) Nr@aeryl-3rldom t enperature for 16

hour s. I aghedn Wit h

di chl or orre tﬁgﬁs&b@&fbﬁ%@ﬁﬁﬁﬂ?@# T(%Wgch?ﬁ H@m‘g’%’h ¥ 916)& e and
washi ngs stiylipigpeidiedConpousl 2259 TabledII}| ut cartridge and el ut ed with a

sol vent gradient (ethyl acetate - 20% nethanol/ethyl acetate) to give the
title conpound, yield 168 d@f M+ 647. NMR (DMSQd6) [note not all peaks are
reported]: 2.78 (s, 3H), 6. (d, 2H), 6.99 (t, 111), 8.14 (g, 411). 25 WO
20041056773 PCT/ SE2003/ 00200 6 Exanple 7 This Exanple illustrates the

preparation of (R) N (3-phen -[1-
| y==-[ 2- (04- met hanesul phonyl oxyphenyl sul p
[ blggolll). \s? O=0 S;0 Os7

met hanesul phonyl pi peri di n-4-yl ]
honyl ) - ethyl ] pi peridine (Co

Methanesulphony! chloride (60.3 mg) was added to a solution of (R) N-(3-phenyl-3-
i1 -methanesulphonylpiperidin-4-y1]propyl)—4-[2-(4-hydroxyphenylsulph6ny1)ethyl]piperidine
(Compound 28 in Table II; 290 mg) and triethylamine (53 mg) in dichloromethane (10 ml)
and the mixture was stirred for 16 hours, then washed with saturated aqueous sodium

10  bicarbonate (2x20 ml) and dried. The drying agent was filtered and the filtrate was poured
onto a 20g Bond Elut cartridge and eluted with a solvent gradient (ethyl acetate - 20%
methanol/ethyl acetate) to give the product, yield 41.5 mg. NMR (DMSOd6) [note not all

peaks are reported]: § 2.77 (s, 3H), 7.11-7.23 (m, 3H), 7.30 (t, 2H), 7.60 (d, 2H), 8.0 (d, 2H).

15 : Example 8
This Example illustrates the preparation of (R) N-(3-phenyl-3-[ 1-methanesulphonyl-
piperidin-4-ylpropyl)-4-[2-(4-tetrazol-5-yl-phenylsulphonyl)ethyl]piperidine (Compound 30

in Table IIT).
) 0
N Q.0
0P O/\/\\S 4
N m
N-.,J’N
20 Ammonium chloride (67 mg) and sodium azide (81.6 mg) were added to a solution of

(R) N-(3-phenyl-3-[1-methanesulphonylpiperidin-4-yl])propyl)-4-[ 2-(4-cyanophenyl-
sulphonyl)ethyl]piperidine (350 mg; prepared by the method described in Example 6 using 4-



5 Met hanesul phonyl chloride (60.3 ng) was added to a solution of (R)

N- ( 3- phenyl - 3-

[ 1- met hanesul phonyl pi peri di n-4-yl ] propyl)-4-[2-(4- hydroxyphenylsulphonyl)eth
yl'] pi peridine &Oorr_})ound 28 in Table I11; 290 ng) and triethyl am ne

in di chl or SHEIMHPETP10 M) and the mixture was stirredPEHSE B”W@ﬁ?ﬁs then
washed wi th saturated agueous sodi 10 bi carbonate (2x20 m) and dr| ed. The
drying agent was filtered and the filtrate was poured onto a 20g Bond El ut
cartridg qzqmyﬁioph@dlsmphbnﬁ]eﬂql)p@ﬁhdﬂé fdetaod By ﬁfeaﬂtmmtmvm (1 0 &Q%nd the

met hanol / et hyl acet atg& to give the duct §ly| eld 41.5 i DVB(Qd6)

[ not e notm’éF“FeW Q%B?%b?ﬁm er By entSPﬁam’?mElllthfB"dG Tmg) 730

br epar al 1B @‘?“*%’%f R Bt agd angly AU e Ak 10 fc bttt g 21 02 110

pi peri di rhodrsy’[’ljlqosod)mt Waslevafioratéd ind theresidus-wes stiinetwyitls whieh (10yth]) efheydtgri peri di n

Co d 20 inaTabl el 20 A | oride (67
o) A Sudesaotetand SpesBeidue s dasbired smelotnel OBl a8 Bred on prgibe

N- ( 3- phemydx3 Eﬁgﬂ (4 cyanophenyl -
sul phonyl ) et h@ﬁggé@%&?ﬁgﬂl(ﬁmm p‘,"gg?ﬂégdéiraeg‘“ by t rr%at%%\né}i escribed in

Exanpl e Guusémaymethad! 306HingEeH? SVWQEQ@@BEMQ@O@ theéstitle compound, yield

(10 m ) afgniit HOL AR gt BpRSiet 1B 6 el 29208 PRl Ve ont

of anmoniurg ﬁglgmlﬂm(t@ggég?gr(@gd?spmm gyide (81.6 ng) were added and the

m xture was ated at 1 urther 8 hours. The sol vent was
evapokht ed and the residue was stirred with water (10 m). The water 5 was
decanted and the residue was di ssohﬁ%ig&émt hanol (10 m) and poured on to
a 20g SCX2 cartridge eluted with (4x20 M) and 1M

ammoni a/ met harfetparatiog of (AilRA{L A3 BB biflvebhddgh-Ipe evaporated to dryness
to give the title conp

(methylsﬂfonyl)phenyl]propy){}plpelc‘lldm-ﬁe-yl)ethyl]sulfonyl}phenoxy)acetomtnle
(Compound- 15 of Table V ) and 2-(4-{[2-(1-{(3R)-3-(3,5-difluoropheny!)-3-[4-

15  (methylsulfonyl)phenyl]propyl}piperidin-4-ylethyl]sulfonyl} phenoxy)acetamide (Compound

16 of Table V).
O\/\ : &D\/\%’?_@o \jN

0.).0
F

{4-[(2-Piperidin-4-ylethyl)sulfonyl]phenoxy}acetonitrile (0.9g, Method M) was
dissolved in a solution of (R)-3-(3,5-difluorophenyl)-3-(4-methanesulphonylphenyl)-

20 propionaldehyde (0.85g) in dichloromethane (50 m!) and sodium triacetoxyborohydride
(0.55g) was added. The reaction mixture was stirred for 16 hours, washed with 2M NaOH
(2x50 ml), dried and evaporated to dryness. The residue obtained was purified by
chromatography on a Bond-Elut column using an elution gradient of ethyl acetate - 30%
methanol/ethyl acetate to give the title compound, yield 370 mg.

25 NMR (DMSO0d6): 0.9-1.8 {m, 10H), 2-2.3 (m, 5H), 2.7 (m, 2H), 3.1 (s, 3H), 4.2 (t,
1H), 5.3 (s, 2H), 6.9-7.2 (m, 5H), 7.5-7.9 (m, 6H); M'H 617.

A second fraction was collected and shown to be 2-(4-{[2-(1-{(3R)-3-(3,5-
diflucrophenyi)-3-[4-(methylsulfonyl)phenyl]propyl}piperidin-4-
30  yDethyl]sulfonyl}phenoxy)acetamide (Compound 16 of Table V), yield 168 mg.



140nmg, M+ 601. NMR (DVSQd6) [note not all peaks are reported]: 82.77 (s,
311), 7.04- 7.25 (m 3H), 7.30 (t, 2H), 7.85 (d, 211), 8.18 (d, 211). 10
Exanple Preparation of (4-{ [2-(1-{(3R)-3-(3,5-difluorophenyl)-3-[4-
(et hyl sul fonyl ) phenyl ] pr opyl } pi peri di n-4-yl)ethyl]sul y) acetoni t
rile (CoNMdUR#06E30f Table V) and bORR KRG
2-(4-{[2-(I-{(3R)-3-(3,5-di fiuorophgnyl)-3-[4 15
(et hyl sul fonyl ) phenyl ] propyl } pi peri di n-4-yl)ethyl]sul fonyl } phenoxy) acet am d
{e4([0?r2rpgynd _dm_ anl drt]’;):l\%.9~1f8];(h1,d>(l)ﬂjl,ﬁ-2.3 (oh, 518, E7 l&_uF21!U|§3.1((8, 351), 4.ﬁ/ét,h -

- -Piperidln-4-yl et S ny. enax tonitrile . 90, t ho
was  di ssSPve8d (ﬁnzgiécﬁ‘ ﬁi(’é‘ny%}:%-‘”-; Pm, &%: %835-
(R -3-(3,5-di fluorophenyl) - 3- (4- et hanesul phonyl phenyl )- 20 propi onal dehyde
(0.85g) in dichloronmethane (50 m) and sodiumtriacet oxyborohydride (0.55Q)
was added. The reaction m xture wasEsampledédl for 16 hours, washed with 2M

NaCH (2x50 ml), drjed v.apo ed to dryness. The_ residue obtained was
purifided by FRaFRbieB of i‘gg%ﬁ'éﬁga{'%@ﬁﬂmﬂlw{)@6@(&?@%“#@1@1&'@1} ‘?B?(&'} adi ent
of ethyl @cei i ietrazl%-vIHRIRAPRhERATIM org Dot FipbiRdiak gind 17 bTdbRTPOUNd,
yi el d 370@%@25 VR (d(/BOdf;)iﬁoﬁ&g’{”l.sm?ir}n Togps 2-9’5’5*;(% 511), 2.7 (m
211), 3.1VXs, 311), 4.2 (t, 111), 5.3 (s, 211), 6.9-7.2 (m 511), 7.5-7.9
(m 6H); M:H 617. A second fractoi Qn was col |l ected and shown to be
2- (4-{[2- (1-{(3R) - 3-(3, 5- i
di f1 uorophenyl ) - 3-[ 4- (et hyl sul fjofyyl ) phenyl ] pr opyl } pi peri di n-4- 30
yl ) et hyl ] sul f onyl } phenoxy) acet a e (Conpound 16 of Table V), yield 168 ny.
WO 2004/ 056773 PCT/ SE2003/ 00% MR DNBCI:I@—)«L‘ 0.9-1.8 (m 10H), 2-2.
(m 5H), 2.7 (m 2H), 3.1 (s, A < P LM 65 (s, 2H), 6.9-7.2 (m
5H), 7.4-7.9 (m 6H; MH 635. "Exanple 1
A mixture of (4-{[2-(1-{(3R)-3-(3,5-difluorophenyl)-3-[4-(methylsulfonyl)phenyl]-
10  propyl}piperidin-4-yDethyl]sulfonyl} phenoxy)acetonitrile (300 mg), sodium azide (63 mg)
and ammonium chloride (52 mg) in DMF (10 ml) was stirred and heated at 100°C for 4 hours.
The solvent was evaporated and the residue was dissolved in water (10 ml). Water was '
decanted from the oil obtained and the residual oil was dissolved in methanol (10 mi) and
poured onto a 20g SCX2 cartridge and eluted with methanol (4x20 ml) and 1M
15 ammonia/methanc! (5x20 ml). The methanolic ammonia washings were evaporated to give
the title compound, yield 0.15g. M"H 660. NMR (DMSOd6) [note not all peaks are
. reported]: 8 5.3 (s, 2H), 7.04 (t, 1H), 7.09-7.18 (m, 2H), 7.26 (d, 2H), 7.59 (4, 2H), 7.75 (d,

2H), 7.84 (d, 2H).

20 Example 11
Preparation of 1-{(3R)-3-(3,5-difluorophenyl)-3-[4-(methylsulfonyl)phenyl]propyl}-4-
(2-{[4-(2-methyl-2H-tetrazol-5-yl)phenyl]sulfonyl} ethyl)piperidine (Compound 19 of Table

V)
0.l.0
F
@ rO\/\g N"}‘
F ) NP
25 4-(2-{[4-(2-methyl-2H-tetrazol-5-yl)phenyljsulfonyl} ethyl)piperidine (300 mg,

Method N) was added to a solution of (R)-3-(3,5-difluoropheny!l)-3-(4-methanesulphonyl-



5 Preparation of

1-{(3R)-3-(3,5-di fl uorophenyl)-3-[4-(net hyl sul fonyl ) phenyl ] propyl } - 4-
(2-{(4-(1Htetrazol - 5-yl met hoxy) phenyl ] sul f onyl } et hyl ) pi peri di ne ( Conpound
17 of Table V) 0"0 F ~ ~111 A m xture of

(4-{[2- (1 WQW}OKITB, 5- (Hf | uor ophenyl ) - 3- [ 4- (et hyl sul PERGFIBHERYS,) -

propyl } pi peridin-4 yl)ethyl]sulfony, 9}phenoxy) acetonitrile (300 npg), SOdI um
azide (63 ng) and amonium chloridé (52 ng) in DVF (10 mM) was stirred and

heat ed a?h@%@ﬁr&ﬁbna‘fde‘ﬁ?&! 50 @?&s%éﬂ%&cﬁﬁoﬁéﬁ@ﬁﬁﬁﬁﬁf@%&m Mesi due vas

di ssol ved in Wwater er was decanted fromthe oil obtai ned and
the resi duwetqmbomeff Img) dnd the Feactiommixtyre wag stjrreshfior lﬁ)b@nadﬂt@red@ndl 209

SCX2 cart r| dae d, el ut 20 i a/ met hanol
(5x20 )™ gref B cr sk The e W R4 ‘é}%%%?@"é@@ﬁ' A g t he
title cong ,emaheglddlentlc&@th Mddm@@qsvmma@me@ma%amema peaks are

reported]: 211), 7.04 (t, 1H), 7.09-7.18 (m 7.26 (d, 2H),
7.59 (M, @mundzywﬁwmgzkl) 7.84 (d, 211). 20 Exanple 11 Preparat'i on of

1-{(3R)-3-(3, t |Af I - 4-

(2%[42(2- ﬁrethﬁqu ngg#%n’%ﬁ))ﬁég?l(%mgng; 2%-%%3?9’# er| e ( Conpound

19 of TatﬂI@)A\V)(mllH)ﬁGﬂ(Scm)l\ﬁ T (e, SH)NKE (R52H), 7.85 (d, 2H), 8 (d, 2H), 839 (¢ 2H),

4(2 {[4 g hyl - 2Ht et razol - 5-yl ) phenyl ] sul f onyl } et hyl ) pi peri di ne (300
ng, %;ﬁwas added to a sol ution of

(R - 3- (3 5-di f | uor ophenyl ) - 3- (4- met hanesul phonyl WO 2004/ 056773
PCT/ SE2003/ 002008 59 phenyl) pr opi onal dehyde (290 - ng) dissolved in

di chl t oret harlésig@the procedure butlieed dbpvévand mﬁgﬁbﬂdkmmﬂlmbgdpﬁodﬂp@ﬁﬁng} and

the react II? g-p[IT:‘eny “r%Sm hsytchla {Metgo& 85 as sg Oéj {ngtenal érg EWeagm amed 1-
(methylsulfonyl)-4-{(1R)-3-[4-(2-{[4-(2-methyl-2F-tetrazol-5-y])phenyl]sulfonyl} ethyl)-
piperidin-1-yl]-1-phenylpropyl} piperidine (Compound 20 of Table V), M'H 615.

15 Example 12
Preparation of methyl (4-{[2«(1-{(3R)-3-(3,5-difluorophenyl)-3-[4-
(methylsulfonyl)phenyl]propyl} piperidin4-yl)ethyl]sulfonyl }phenoxy)acetate
{Compound 27 of Table V)

20 The product obtained on the reductive amination of (3R)-3-(3,5-diflucrophenyl)-3-[4-
(methylsulfonyl)phenyllpropanal (0.85g) with benzyl {4-[(2-piperidin-4-
ylethyl)sulfonyli]phenoxy}acetate (1.1g; prepared according to Method M steps 1 and 2, using
benzyl bromoacetate as starting material), carried out according to the method described in
Example 4, was poured onto a 20g SCX2 column and eluted with methanol (5x20 ml) and

25  10% ammonia in methanol (5x20 ml). The methanolic ammonia washings were concentrated
and the product isolated had undergone ester exchange with the methanol eluant. The title
compound was obtained, yield 1.3g; M'H 650,



evaporated to dryness. The residue was purified by chromatography on a
Bond-el ut columm using an eluant gradient of ethyl acetate- 15%

nmet hanol / et hyl acetate to give the title 5 conpound, yield 167 ng. NWR
(CbC13): 1.2-1.4 (in, 311), 1.6-1.9 (m 711), 2.8 (in, 2H2F 3. 05 (]%s, 3H),
3.1 (m 2P0 1H), 4.05 (s, 311), 6.7 (in, 311PCTPER0H2003,71) =7 g5
(d, 2H), 8 (d, 2H), 8.39 (d, 2H), H 644. 10 Using the procedure outlined
above and using (R)-3-(I-nethanesul phonyl pi peri di n-4-

yl) - 3- phenyl prepRQ@BEnhy 9 ¢m( Me), 1 34nChERS ST 29 (A1), 531 (¢,ReH S 188,

obt ai ned 1- ‘
(methyl's uIH)O BRI (3,-340) 4.1 ks B, 4.7((8,-2F1) A6.6-B:8n(e, BIA),-7Xd; 218), 7 4Ad) 288); §18yhémy| | sul f o
nyl } et hyl pi peridin-1-yl]-1-phenyl propyl } pi peridi ne (Conpound 20 of Tabl e
V), MH 61 15 Exanpl e 12 Preparation of

met hyl ( 4- {[2 (1-{(3R)-3-(3, 5-difluorophenyl)-3-[4-

(met hyl sul f onyl ) phenyl ] pr opyl }p| peridin-4-yl)ethyl]sul fonyl}phenoxy)acetate
(Conpolind 27 of Table V) O= =0 IEL@D__Q_ZO The product obtai ned on the

(et byl sul Fonyr PRREiSHoE -G ﬁ?ﬂf%s?%%s} RRER Fnelbylpstopytisiie. 4.

yl et hyl ) splopARyipimiRA0Y m i l}ﬁﬂenbﬂy)aﬁh@@&HQdoﬁ dP8RE Thele VBt hod M st eps

and 2, using ~benzyl ate as startl ng material), carried out
accordl ng to the nethod describe g
colum and eluted w th nethanol x20 n1) and 25 10% armoni a in met hanol
(5x20 m ). The nmethanol i c. ammon washi ngs were concentrated. and the
product isol ated had undergone €§t er exchange witk the nethanol eluant. The
title conmpound was obt ai nef; ' AN 80 ““OND 20041056773
PCT/ SE2003/ 002008 60 NWR (CDBCE3): 1% 1.6 (m 6H, 1.8 (t, 213),
2.8 (m 2H) 3.01 (s, 3H), 3.k (m 2H), 68(3 3H) 4.1 (m 1H, 4.7 (s,
2H), 6.6-6.8 (m 3H), 7 (d, 2H), 7.4 (d, 2H), 7.8-7.9 (m_ 4H).

2M NaOH was added to a solution of methyl (4-{[2 (1- {(3R)-3-(3 5-difluorophenyl)-

10 3-[4-(methyisulfonyl)phenyl]propyl}piperidin-4-yl)ethyljsulfonyl} phenoxy)acetate (1.2g)
(Example 12) in a mixture of ethanol (20 ml) and THF (20 ml) and the mixture was stirred for
2 hours, The reaction mixture was evaporated to dryness and water (10 ml) was added. The
solution was acidified to pH 3 with 2M HCI, the pH was adjusted to ~5 with sodium acetate
and the mixture was extracted with dichloromethame (4x25 ml). The combined extracts were
15 dried and evaporated to give the title compound, yield 0.9g. M'H 636.
NMR (CDCl3) [note that not all peaks are reported]: 3.03 (s, 3H), 4.01 (¢, 1H), 4.48

(bs, 2H), 6.67 (¢, 1H), 6.73 (d, 2H), 7.40 (d, 2H), 7.73 (d, 2H), 7.86 (d, 2H).

nple 4, was poured onto a 20g SCX2

Example 14
20 Preparation of 2-(4-{[2-(1-{(3R)-3-(3,5-diflnorophenyl)-3-[4-
(methylsulfonyl)phenyl]propy!}piperidin-4-yDethyl]sulfonyl} phenoxy)-N-
{methylsulfonyl)acetamide (Compound 29 Table V)

EDCI was added to a solution of (4-{[2-(1- {(3R)-3-(3,5-difluorophenyl)-3-[4-
25  (methylsulfonyl)phenyl]propyl}piperidin-4-yl)ethyl]sulfonyl} phenoxy)acetic acid



Exanpl e 13 Preparation of
2-(1-{(3R)-3-(3,5-di fl uorophenyl)-3-[4-(net hyl sul fonyl ) phenyl] -
| } pi peri di n- 4 yI )et hyl ] sul f onyl } phenoxy) acetic acid (Conpound 28 of

V). OO O F 2M NaCH was added to a solution of nethyl
2- (1 - {W%?@O“"@“("@ 5-di f |l uorophenyl )- 10 PCT/SE2003/002008
3-[4-(met hyl sul fonyl) phenyl | propyl } pj peri di n-4-yl)ethyl ]sul fonyl } phenoxy) ace
tate (1.2g) (Exanple 12) in a nmixture of ethanol (20 m) and THE (20 m)

and the nj4gb gy, M&@Bare ﬁﬁceﬂmi&r(wﬁxgm EmehYRfiAPAAdIAN( 183 Ky e Was
evaporated to dryness and vater %%was adde The solution was

aci di i eadicljoyorethapp end thrmixgnre W%éh{ﬁﬂ 20 hamrs <Fhecnixiure wasweshedwithum acet at e

ot ract s EPLORESER, St 5ol e afied TR TGNt iR Bk BBl 6

0.99. M Fﬁﬁeﬁolu&wauﬁ@@ltﬁ)a sbﬁ@ﬁ ﬁchait oﬂahylalcbtauaeab% BétBardolBie E@%ﬁet& 03 (s,
3H), 4.01 (t % 4. 28 _ % 73 (d, 2 .40 (d, 2H),
7.73 (4, the i GOPHOU@PE)BW@@&W é“ei’ihs @@P/Ega?lét i on of

2-(4-{[2-(1- d

(m(et hill[sul(fo%/%@}(’%?g@o@’ s 3@??‘8 &i%{’?‘m{‘ﬁ% {186 B AR e A0y N

(et hylsussmma)(npaﬂamue(d,(mﬁamzm,mdezm,7lss(a;~2ﬂ)u| Q FIl i NV I ON
SO F OO EDCI was added to a sol ution of

(4-{[2-(1-{(3R)-3-(3,5-difluorophenyl)-3-[4- 25
(et hyl sul fonyl ) phenyl ] propyl } pi per ighapne-1%! ) et hyl ] sul f onyl } phenoxy) aceti c
acid WD 2004/ 056773 PCT/ SE2003/ 002008 EI
10 Preparation of 2-(4-{[2-(1-{(3R)-3-(3,5-difluorophenyl)-3-{4-
(methylsulfonyl)phcnyl]propyl}piperidin—4—y1)ethyl]sulfonyl}phenoxy)-N—methylacetamide

(Compound 30 Table V),

5 a
(4-{I[
propy
Tabl e
(4-([
4-

A mixture of (4-{[2-(1-{(3R)-3-(3,5-difluorophenyl)-3-[4-(methylsulfonyl)phenyl]-
15 propyl}piperidin—4-y1)ethyl]su1fony1}phenoxy)aéétic acid (400 mg), HOBT (85 mg) and
EDCI (245 mg) in dichloromethane (25 ml) was stirred at room temperature for 1.5 hours.
Methanolic ammonia (10 ml) was added and stirring was continued for 16 hours. The reaction
mixture was washed with water (2x20 ml), dried and evaporated to dryness and the residue
obtained was dissolved in dichloromethane (20 ml) and stireed with MP carbonate (1g) for 2
20  hours. The product was chromatograhed on a Bond-Elut column eluting with a solvent
‘gradient of ethy] acetate- 10% methanol/ethyl acetate to give the title compound, yield 144
mg. M"H 649, " _
NMR (CDCly): 1.2 (m, 4H), 1.6 (m, 6H), 1.8 (t, 2H), 2.8 (m, 2H), 2.95 (d, 3H), 3.01
(s, 3H), 3.1 (m, 2H), 4.1 (m, 1H), 4.6 (s, 2H), 6.5 (broad peak, 1H), 6.6-6.8 (m, 3H), 7.05 (d,
25 2H), 7.4(d, 2H), 7.9 (m, 4H).



(400 ng), nethanesul phonam de (59 ng) and di met hyl am ni pyridine (163 ng) in
di chl oronet hane and the m xture was stirred for 20 hours. The m xture was
washed with water (2x25 m), dried and evaporated to dryness. The residue
was passed Bond- Elut colum eluting with a solvent gradient of
ethyl acet ﬁ%EoﬁH%@mt hanol / ethyl acetate to 5 give thECT’FWO%’g@S‘?‘?ﬂound as a
white solid, yield 8.3 ng. MH 713.40NVR (DM5Qd6): [note that not all peaks
are reported]: 4.18 (t, 1R, 4.42 (s, 2H), 6.97-7.12 (m 3H), 7.15 (d, 2H),
7.59 (d, 211), 7.74 (d, 2H), 7.85 (@xample.l6Exanple 15 10 Preparation of
2-(4-{[2-(1-{(3R)-3-(3,5-di fl uor&gﬁhe
f

I( net hyl sgl f onyrsasrasied of brieh3Rar (%%:’fiiﬂ‘f@{’ggilﬂ%ll%ﬂhﬂén%} phenoxy) - N- met hy
of (a- (1 2 CEPPRRlIBIE S R b i R e 1
propy! } pi el {{iL53 @ oy R)e-(3yd-fidubfophery]) plmathyly - Ghethyladfoty )y limppy HOBT (85

Cehporat -1 EstsSRltomdoteRdlsRiRDI ey SRR (10 m) was added and

stirring was continued for 1Qours. The reaction mxture was washed w th
water (2x20 m ), dried and ev§porated to dryness and the residue obtained
for 2 20 hours. The product wds £hr omat ograhed on a Bond-El ut col um el uting
with a solvent gradient of ethyN_ acetate- 10% net hanol/ethyl acetate to
m 9. NMR (CDC13): 1.2 (m

4H),1.6 (m 6H),1.8 (t, 211k d ( -©5 (d, 3H), 3.01 (s, 3H), 3.1
(m 2H), 4.1 (m 1H), 4.6 (s,
PCT/ SE2003/ 002008 62 Exanple 16 Preparation o -_{o( 1S, 3(R or
S)-3-(3,5-di fl uorophenyl)-1-nethyl -3-[ 4- F‘\‘

| To stizred solution of (4R)-4~(3,5~difluorophenyl)-4-[4-(methylsulfonylphenyl]butan-

2-one (500mg) in THF (50ml) was added 2 equivalents of 4-(2- {[4-

10  for 1 hour at 20-25°C. Sodium tris-acetoxyborohydride (2.5 g) was then added and stirring

continued for 16 hours, then 2N NaOH (10ml) was added and the organic layer decanted from

was di ssol ved in dicbloronethagmen(20 mM) and stireed with MP carbonate (1g)
give the title conpound, yield
/. 6.5 (broad peak, 1H). 6.6-6.8 (m 3H),
7.05 (d, 25 21-1), 7.4(d, 2H), 79 (m 4H). 04/ 056773
I/
0
(methylsulfonyl)phenyl]sulfonyl} ethyl)piperidine and Sml titanjum isopropoxide, then stirred
the white precipitate. The inorganic solids were shurried again with THF and the combined

organic layers were dried and evaporated. The crude product was subjected to
chromatography on silica, eluting with ethyl acetate to give a pure sample of one of the
15 diastereomers (yield 30 mg).
NMR (CDCls): 0.91 (d, 3H), 1.1-2.6 (m, 13H), 2,77 (m, 1H), 3.04 (s, 3H), 3.12 (s,
3H), 3.16 (m, 2H), 4.25 (m, 1H), 6.66 (t, 1H), 6.76 (d, 2H), 7.40 (d, 2H), 7.86 (d, 2H), 8.12 (d,
2H), 8.18 (d, 2H).

20 Example 17

Preparation of the hydrochloride salt of 1-{(3R)-3-(3,5-difluorophenyl)-3-[4-
(methylsulfonyl)phenyl]propyl} -4-(2- {[4-(methylsulfonyl)phenyl]sulfonyl} ethy)piperidine.
AM HCI in dioxane (0.08 m!) was added to a hot solution of 1-{(3R)-3-(3,5-
difluorophenyl)-3-[4-(methylsulfonyl)phenyl]propyl}-4-(2-{[4-(methylsulfonyl)phenyl]-
25  sulfonyl}ethyl)piperidine (0.2g) in ethanol (25 mi) and the solution was allowed to cool and
stand at room temperature for 16 hours. The hydrochloride salt obtained was filtered and



(et hyl sul fonyl ) phenyl ] propyl }-4-(2-{[ 4- (net hyl sul fonyl ) phenyl ] sul f onyl } et hy
| )pi peridine and 1-{(IS, 3(S or

R)-3- (3, 5-di fluorophenyl)-1-nethyl-3-(4-(nethyl sul fonyl)phenyl ] propyl }- 5

4- (2-{[4- (net hyl sul fonyl ) phenyl ] sul fonyl } et hyl ) pi peridine \4/0 o= F ' ko
To stirred %}% PCTISE20031002008
(4R)-4-(3,5-difl uorophenyl )-4-[4-(n@t hyl sul f onyl ) phenyl ] but an- 2-one (500ny)
in THE (50nil) was added 2 equival ents of 4-(2-{[ 4-

(et hyl surfe@npéid ROE g 1AS shn uﬁh@&dwdbi@mwas@tﬁmmdﬁ%mletﬁdnbﬁmmu d
|sopropOX|derWt hen gliglrredﬁ}% for I hour at 20-25C. Sodium o

tri s- acetdsiedbBXBRyefithig sompowndgs pesntedrie Rigieeded and stirring continued for
16 hours, then 2N NaOH (1 OmM) was added and the organic | ayer decanted from
the white precipitate. The inorganic solids were slurried again with THE and
t he conbined. organic |ayers were dEk 'gglamsi evaporated. The crude product
was subjected_to chromatography on_sil eluting with ethyl acetate to

give @ pure s&hfpatign oping %lewtﬁldﬁygt%@e%ﬁ’@ﬁgm() DB-Bo ng). NWR

(s oty ChthyishitonyDihenytiplortioe (A idtylsRic iR Hobicomst Bty hBmgrtithe. ) 0%
(2)]':0 : hz ﬁG (d, 12{BR)- B{?;,g—lmﬂuoroﬁlieﬁ)d) ﬂ“”?g“g%”ﬁg?lﬁﬁ?y}%w {[@* epar ati on
(et hyl oo ereageitomaieneryilsnBons e Mnipatiine 32) s Egp G B IR S

sul fonyl }4 MBO&I&H@& élﬂhﬂtﬁ (25:&%&%*’0' NIedeﬂiiﬁ"iﬁal&Q adl8 (0T6g) WwRiREYEdint 0 a hot

sol ution of 1-

di f1 ubh omtbwyl 025@1)[a45Q ﬁemdywhen basingalytisime W seadyp shejsolutiog of myleic acid was

(o5 i 1) SRR ARG pr gt ol RSt BheinBRE S aubas AP EMET S L

for 16 hoatidshenEilRrddyudied Chdud badithe 3esidue qmeaion@dumasﬂafshddtm}edhﬁmdetm The
2004/ 056773 PCT/ SE20031002008 63 dri ed ield 197 . A sanple of the salt
obt ai ned WESUEVEAGTERH IR 3 FaCURRIS¥ER thleaes the qoalv@an%aout 3.5g, approximately

95% yield). PXRD of this maleate salt is presented in Figure 2.
15

The succinate, malonate and fumarate salts of 1-{(3R)-3-(3,5-diflnorophenyl)-3-[4-
(methylsulfonyl)phenyl]propyl}-4-(2-{[4-(methylsulfonyl)phenyl]sulfonyl} ethyl)piperidine
were prepared using the method of Example 18. The fumarate salt of 1-{(3R)-3-(3,5-
difluorophenyl)-3-[4-(methylsulfonyl)phenyljpropyl }-4-(2-{[4-

20 (méthylmﬂfonyl)phenyl] sulfonyl}ethyl)piperidine was formed as a crystalline solid. The
tartrate salt was formed as a gum.

PXRD of the succinate salt of 1-{(3R)-3-(3,5-difluorophenyl)-3-[4-
(methylsulfonyl)phenyl]propyl}-4-(2-{[4-(methylsulfonyl)phenyl]sulfonyl} ethy)piperidine is
presented in Figure 3.

25 PXRD of the malonate salt of 1-{(3R)-3-(3,5-difluorophenyl)-3-[4-
(methylsulfonyl)phenyl]propyl}-4-(2- {[4-(methyisutfonyl)phenyl]sulfonyl} ethyl)piperidine is
presented in Figure 4.

Preparation of certain intermediates is now presented in Methods A to U.
30



dried. PXRD of this conpound is presented in Figure 1. Exanple 18 5
Preparation of the maleate salt of 1-{(3R)-3-(3,5-difluorophenyl)-3-[4-
(nethylsulfonyl)phenyl]propyl} 4- (2- ([ 4- (et hyl sul f onyl ) phenyl ] sul fonyl } et hy
| ) pi peri di ne.

{(3R) - 3- (3“??&"*’?%7Popheny|) 3-[4- (met hyl sul f onyl ) phenyPEHPERQY02048 (2- ([ 4
(met hyl sul fonyl ) phenyl ] sul fonyl } et hyl ) pi peri dine (3g) was dissolved in a

m xture of ethyl acetate (50nl) and ethanol (25ml) at 50C. Meanwhile mal eic
acid (0. githe@a di ssolved in 10 ethanol (25ml) at 50C and, when both
solutions were ready, the solution of naleic acid was poured into the
soIut|onGﬂﬁ$%@mﬂﬁdgémﬁmﬁéﬂﬂ%@M@bﬂWBﬁwpwpﬁﬂéﬂﬁﬁs stirred while allowing to
cool and then filtered afteryhhpgr and the residue (title conpound) washed
with ethyl acetate. The residue?wdy ed in a vacuum oven to | eave the
title conpound (about 3.5g, approxi i@ 95%L¥5eld). " PXRD of this

mal eate salt is presented in Figure 21 e~succi nate, nmal onate and
fumarate salts of |-{(3R)-3-(3,5-difluoroghenyl)-3-][4-

(met hyl sul f onyl ) phenyl ] propyl } - 4- (2-{[ 44 hyl sul f onyl ) phenyl ] sul f onyl }

et hyl ) pi peridine were prepared using t gt hod of Exanple 18. The fumarate
salt of 1-{(3R)-3-(3,5-
di f | uorophenyl ) -3-[4- (et hyl sul fonyl ) phenyl ] propyl }-4-(2-{[4 20

(et hyl suStéphyBrspatasioniof 648, SBRIH(SBHemethapealidiyiehemuy)-8 phemsd-peapianylirdybt al | i ne

solid.. Th te,sal.t Qr rred as a gum PXRD of the succinate salt of
1- {(?R)‘gm'g‘agg G Sﬁ?gﬁiﬂ% % [ 4-

(et hyl sul f onyl )phenyl ] propyl }-4-(2-{ met hyl sul f onyl ) phenyl ] sul f onyl } et hy
| pi peridine is presented in Figure PXRD of the mal onate salt of

1-{(3R)-3-(3,5-di fl uorophenyl ) - 3-[ 4-
i‘ h{ﬁ;ul fonyl ) phenyl ] sul fonyl }

(met hyl sul fonyl) phenyl | propyl } - 4- (2-{[ 4 (
ethyl)piperidine is presented in Egure 44 Preparation of certain
internediates is now presented i hods”A No UN™ 30 WD 2004/ 056773
PCT/ SE2003/ 002008 64

MeO,S

To a mixture of copper (1) iodide (960mg, 5.0mmol) and THF (20mL) was added
N,N.N’,N’-tetramethylethylenediamine (0.83mL, 5.5mmol) and the resulting mixture was
stirred at room temperature for 10min. then cooled to —~78°C. Phenylmagnesium bromide

10 (5.0mL, IM in THF, 5.0mmol) was added and the resulting mixture stirred at —78°C for
15min. A solution of di-n-butylboron triflate (3.0mL, 1M in diethy! ether, 3.0mmol) and (E)-
(4S, SR)-1-(3-[4-methanesu1foﬁy1pheny1]acryloyl)-3,4-dimethyl—5-phenyl~imidazolidin—2-one
(step 4 below), 1.0g, 2.51mmol) in THF (15mL) was added and the resulting mixture was
stirred whilst allowing to warm to room temperature for 18h. The reaction mixiure was

15  washed with saturated aqueous ammonium chloride, water and brine, dried (MgSO4) and
evaporated. The residue was purified by eluting through a 20g Bond Elut with gradient of
isohexane to ethyl acetate giving the sub-titled compound (1.49g, 100%); NMR. (CDCl3): 0.78
(d, 3H), 2.82 (s, 3H), 3.00 (s, 3H), 3.78 (dd, 1H), 3.80 (m, 1H), 3.98 (d4, 1H), 4.72 (m, 1H),
5.19(d, 1H), 6.99 (m, 2H), 7.22 (m, 8H), 7.48 (d, 2H), 7.79 (d, 2H); MS: 477 (MH+).

20
Step 2: Preparation of (S)-3-phenyl-3-(4-methanesulphonylphenyl)propan-1-ol

To a solution of (4S8, SR)-1-[(S)-3-(4-methanesulphonyl-phenyl)-3-phenyl-propionyl]-
3,4-dimethyl-5-phenyl-imidazolidin-2-one (846mg, 1.78mmol) in THF (20mL) at 0°C was



Met hod A (' S)-3-Phenyl - 3- (4- met hanesul f onyl phenyl ) propi onal dehyde MeQ2S \
1 O Step 1: Preparation of (4S,

5R)-1-[(3)-3-(4-net hanesul f onyl - phenyl ) - 3- phenyl - propi onyl ]-3,4- 5

di et hyl - 5- phenyl -i m dazolidin-2-one O O MO2S'" v To a m xture of copper
(1) iodi de“?(!)@@‘ﬁﬁiﬁ""é. Ommol ) and THE (20nl) was added  PCT/SE2003/002008

N, NN , N -tetranet hyl et hyl enedi am ne.{ 0. 83nL, 5.5mmol) and the resulting

m xture was stirred at roomtenperature for 10m n. then cooled to -78C.

Pheny| magpasd Hillu Sfadfun Rydiielomil YM R THIE3 eIy Rd th mg.ﬁg'ﬁ%ﬁ@d the

resulting mxture stirred at 7 Ctor 15mn. A solution o utyl boron
triflate wa sboed forNoinn. dThetrbadtion e quengbedrhyche additibn( )M gap8pus sodium

5)2)-1-(3-[4- et hanesul f onyl phenyl ryl oyl.) -3, 4- di et - 5-phenyl.- i m dazol i
o 1) 2 on e, THE B R 3Rt Ioe el e rpanid s et reRarbYd dat P BRI e
resul ti nGandiehitdt ith\d gradiRhi 6ffifheidtets éthy’*‘l' dcOWe pivihPtheRT e SRAHBhEHPEr at ur e
for 18h. The reaction m xture was 15 washed wth saturated aqueous anmoni um

chl or iXe, whitet sofid £28Fmig; §3%6); NMR £EDCAIEH) (basid H) 2 3pon.2H8d3.00 e 3HE S5 was

ihyl  acee S28t fih, TORdadot m e A7 Be a1 48g 1005 : (R (CDCL3) - 0. 78
(d, 3H), 2.82 (s, 3H), 3.00 (s, 3H), 3.78 (dd, 111), 3.80 (m 111), 3.98 (dd,

111), 4.72 (m_1H), 5.19 (d, 1H), 6.99 (m 2H), 7.22 (m 8H), 7.48 (d, 2H),
7.79 (d, ten§:Preparatioppf compowidep 2: Preparation of

(S)-3-phenyl - 4- et | } ! |- & _ | on of (4S,
SR -1 [(5) 5 (0 LeTRH AR D B P i S5 en erdhsCL bk
3, 4- di0ret Oigdmimof) ireDTM (500l aras laddid Déds-Meetin etiodinade (392nw) (.92mmdlyEnd honl) at
0C was WD 2Q04/ 056773 PCT/ SE2003/ 002008 65 add |'i.t hi um al um ni ym hydri de
(3.6nL, 1%F WWBW%%WWW@P@W?@A%% p EFiETe, s eshad v Py
15mn. Th j ﬁé@ﬁj b : AR I um
hydr oxi desqu%'ﬁg'%% 1Ealﬁsile mx&é&?gggg%%dékgﬁ‘é&gﬁg&grggéﬁ 8’ %ase%gﬁg?%%gorbed onto
a Bond Elut and eluted with a gradient of isohexane to ethyl acetate giving
the sub-t étteiln ﬁ:dPr%l? &%%?E%S,%R)-1-(3-[4-Methanesu1phony1pheny1]acryloyl)—B,4-dimel:hy1-5-

15  phenyl-imidazolidin-2-one :

o O

S A

MeO,S

To a stirred solution of 3-(4-methanesulphonylphenyl)acrylic acid (7.14g, 31.5mmol)
in DCM (10mL) was added thionyl chloride (3mL, 34.7mmol) dropwise and the resulting
mixture was stirred at room temperature for 18h. To this solution was added DIPEA (5.04mL,

20  28.9mmol) dropwise at room temperature. The resulting solution was added to a stirred
solution of (4R, 55)-1,5-dimethyl-4-phenyl-imidazolidin-2-one (5.0g, 26.3mmol) in DCM
(20mL) and DIPEA (4.58mL, 26.9mmol) and the resulting mixture stirred at room
temperature for 4h. The mixture was washed with water and brine, pre-absorbed onto 2 Bond
Elut and eluted with a gradient of isohexane to ethyl acetate giving the title compound as a

25  solid (7.61g, 73%); NMR (CDCl5): 0.84 (d, 3H), 2.89 (s, 3H), 3.04 (s, 3H), 3.98 (m, 1H), 5.42
(d, 1H), 7.20 (m, 2H), 7.32 (m, 3H), 7.69 (d, 1H), 7.74 (4, 2H), 7.93 (d, 2H), 8.31 (d, 1H);
MS: 399 (MH+).

Methed B



5 white solid (285nmg, 55%; NWMR (CDCl3): 1.63 (br s, 1H), 2.33 (m 2H), 3.00
(s, 3H, 3.59 (t, 2H), 4.28 (t, 1H), 7.23 (m 5H), 7.43 (d, 2H), 7.82 (d,
2H). Step 3. Preparation of the title conpound To a sol ution of

(5) - 3- phenyl - 3- (4- net hanesul f onyl phenyl ) propan-1-ol (244ng, 10 0.84mmol) in
DCM (5nL) &&2“3 6d3Bess- Martin periodi nane (392ng, 0. 9PGHBE20034092p08 he
resulting mxture was stirred at ro%{:\terrperature for 1.5h. The m xture was
washed with 2M aqueous sodi um hydroxide (2 x I'OnL), dried and evaporated to
gi ve the . finapalel . EaYe R E- (4S,

SR) - 1- ( 3-‘% Li ‘\%anesgﬁpﬁ%n 1?%%‘%#9?‘%“3’??&?%?%‘%4 di met hyl -5- 15

phenyl -i mi dazolidin-2-one O O M®S A stirred sol ution of

3- (4- met hanesul phonyl phenyl ) aepyid +0 4g, 31.5mmol) in DCM (I Onl)
was added thionyl chloride (BWI opy se and the resulting

m xture was stirred at roomt ature fo : To this solution was added
DI PEA (5.04nL, 20 28.9mmol ) dropw se at room t'érrperat ure. The resulting
solution was added to a stirred solution of (4R ’

58) - 1, 5- dStep i Pyeparktiph efiNzerit-butdayairbabyl4-P2-Ghmeih§lthigphedgliifo)witly) Jpipariddd  (20nl)

and DI PEA (4.58nL, 26.9mmol) and the resulting m xture stirred at room
tenperature for 4h. The m xtu h water and bri ne,
pre-absorbed onto a Bond Elut gndy eluted a-gradi ent of isohexane to
ethyl acetate giving the title c\@/rrpound as a 25°solid (7.61g, 73%; NWR

(CDCI3): 0.84 (d, 31-1), 2.89 (s 3H), 3.04 (s, 3H), 3.98 (m 1H), 5.42 (d,

1H), 7«20 , , .93 (d, 2H),
8.Hé1 & Il(—l)m gﬁﬁ:thyg%%%‘(” “3@%%82%%%@&&%%%@9@%@%@? 00(2008 H%se
4- [ 2- ( 4- MOMmp of 60% kitspsrisioh émyirserd] pipimyDYE (RO pi PFErandistimed & tHsNQ | S, 0 0
St 1 Pr rati N-ter-
but gxycar %ﬁﬁgﬁ. e fongamwﬁ% yWart-Bpiearsrionyd-b-Hiolysneuinhanylexy)ethyl]-

piperidine (CAS No. 89151-45-1) (2.84g) was added, the reaction mixture was allowed to

warm to room temperature and was stirred for 16 hours. The reaction mixture was evaporated

10  todryness and the residue obtained was dissolved in dichloromethane (30 mt) and the
solution was washed with water (20 ml) and brine (20 ml) and dried. The residue obtained on
removal of the solvent was chromatographed on a 50g silica Bond Elut column eluting with a
solvent gradient of isohexane - 50% ethyl acetate/isohexane. Yield 2.5g, MH' 268.

15 Step 2 Preparation of N~i‘ert-butoxycarbonyl—4-[2-(4-methylsulphonylphenylsulphonyl)ethyl]-
piperidine,

m-Chloroperbenzoic acid (5.64g) was added to a solution of N-feri-butoxycarbonyl-4-
{2-(4-methylthiophenylthio)ethyl]piperidine {2.1g) in dichloromethane (90 mt) at 0°C. The
20  reaction mixture was allowed to warm to room temperature and was stirred for 16 hours. The
reaction mixture was washed with saturated aqueous sodium bicarbonate solution (20 ml),
water (20 m!) and brine (20 ml) then dried and evaporated to dryness. The product was
chromatographed on a 50g silica Bond Elut column eluting with a solvent gradient of 20%
ethyl acetate/isohexane - ethyl acetate to give the product, yield 1.82g, MH" 375.9.
25
Step 3 Preparation of title compound



tlcr-8n 5 4-Met hyl t hi obenzenethi ol (1.16g) was added to a suspension of

sodi um hydride (297ng of 60% di spersion in mneral oil) in DVF (20nmL) at OC
and stirred at this tenperature for 30 m nutes.

N-t ert-But oxycar bo | - 4-[ 2- (4-tol uenesul phonyl oxy) et hyl ] - pi peri di ne (CAS

No. 89151- 21?94"‘{527 4g) was added, the reaction m xtur ePGESEZ¥8HEY to warm
to roomtenperature and was stirre%for 16 hours. The reaction m xture was
evaporated 10 to dryness and the residue obtained was di ssolved in

di chl orongifagne (30 nl) and the solution was washed with water (20 nm) and
brine (20 m) and dried. The residue obtained on renoval of the solvent was
chr omat ogr aphdtifloaroacesio geidi( uﬂhwmddeﬂowt sobiion aneferm{bntwgywhdnyM [2@-vent

O 2 e S BBl Sy ey ERhARE (! SA) R &Bforotiellale Gy atd' 208 19
of N-tert mtanw&afol%%n lat &nfn%e&ﬂeraﬁ}m $ Hbﬂh%ﬂdabﬁ‘dmhﬁ&lhﬁ?ﬁﬂﬂrabj@iamd'd:

pi peri di ne. S~0 m Chl or oper benzoic acid was added

to a $ol uimms mthQ mﬁuhms)dammeﬂmmsndmm hydroxide (15 ml) and extracted with

[ 2- (4- et Ith|o h i.n di c t hane (90
m) at- 0 P@ﬁ%‘ﬁn@ %ﬁhe ?’llg%g‘ﬁglgﬁgﬁoﬁbmé%rm g“‘? tenperature
and was Setvdpdrﬂédfdttryﬂe@ fmcgjvestheﬁﬂecdmha,qﬁelmmg;m*msg,mshed W th saturated
aqueous sodi um bi carbonate solution (20 m), water (20 nl) and brine (20

m) then dried and evaporated to dryness. The product was chronatographed
on a 509? f Bond Elut columm eluting with a solvent gradient of 20%
et hyl acetate/1sohexane - ethyl acetate to give the product, yield 1.82g,
VH ' 1375. 9. 25\ ﬁtlmmn&)fm\rbmmr@dhlm aofdmidtobcmeo(dﬁmﬂ),mab ad@e® d0stined gol8tion

SOl ut o SRCier BHonRY A g A4 ety bR Ry stioRonyhelny pipkridias (655 1 2
met hyl sulipheRidrhamieus RNOMY sti@inB Yak RoRBRiE AR € hotkr. %Q}eabﬁbn%ﬁmré’ﬁvﬁfret hane

(20 M) and was_allowed t'o stand at roomtenperature for hour. The

reacti on tnturated Wlth/é@ﬂwaqu@déhb godid forehed maas ilterady, wasbed with dlgﬁlyif\ﬁber@nésol ved
in 2M's Od&n H]unx rhléﬁ a%‘ul.{nzlL 5Fhmt1)t1e nr%p&ﬁltdrv%% gpamedtapﬂs hydrochlonde salt, yield

15 4.88g, M'H 331.9.

The following compounds were also prepared using a process analogous to Method B

\\ //
R*®
Cyano 279
Fluoro 272
Methyl 268
Methoxy 284
Hydroxy 270

20



di chl oronet hane (3x20 ml). The conbi ned di chl oronet hane extracts were dried
and evaporated to dryness to give the title conpound, yield 1.3g, M331.9.
Variant B 10 A solution of 4M hydrochloric acid in dioxane (15 nl) was added
to a stirred solution of

N- t en- but oXXREHOHERVT- 4- [ 2- (4- net hyl sul phonyl phenyl sul phBRY/SEWPI8PLIBI per i di ne
(5.62g) in dichloronethane (15 m)_and stirring was continued for 1 hour.
The reaction mxture was triturated with diethyl ether and the solid forned
was filtered, washedqwigh di ethyl ether and dried under high vacuum The
title conpound was o ined as its hydrochloride salt, yield 15 4.88g, MH
Hunds were al so prepared using a process anal ogous
, ano 279 Fluoro 272 Methyl 268 Methoxy 284

WD 2004/ 056773 PCT/ SE2003/ 002008 68 Ga 0 S~, R4 HNI . ~~
M+ nethyl 192 cycl ohexyl 260 pyridin-3-yl 255 1-nethyl-im dazol-2-yl
258 5-negfyl-1,3, 4-Thradrazof pgryl 276 ©Method ¢
3- Phenyl L 3- (N-net hanesul phony| pi peri din-4-yl) propi onal dehyde

methyl 192
cyclohexyl 260
pyridin-3-yl 255
1-methyl-imidazol-2-yl 258

5-methyl-1,3,4-thiadiazol-2-yl | 276

Method C
3-Phenyl-3-(N-methanesulphonylpiperidin-4-yl)propionaldehyde
7
3S.
0 N

Step 1 Preparation of 4-benzoyl-1-methanesulphonylpiperidine

N

0PN

Methanesulphonyl chloride was added to a stirred slurry of 4-benzoylpiperidine
hydrochloride (4.51g) and triethylamine (8.35ml) in dichloromethane (100ml) at 0°C. The
10 reaction mixture was allowed to warm to room temperature and was stirred for 16 hours., The
mixture was diluted with dichloromethane (50ml) and washed with ammonium chloride
solution (2x25ml) and brine (25ml), dried and evaporated to dryness to give 4-benzoyl-1-
methanesulphonylpiperidine as a white solid, yield 3.98g. NMR (CDCl3): 1.93 (m, 4H), 2.81
(s, 3H), 2.98 (d-t, 2H), 3.40 (m, 1H), 3.77 (m, 2H), 7.43 (t, 2H), 7.57 (1, 1H), 7.89 (d, 2H).
15



O \Il OS-N 1110 5\ Step 1 Preparation
of 4- benzoyl -1 - net hanesul phonyl pi peridine OSN O Mt hanesul phonyl chloride
was added to a stirred slurry of 4-benzoyl pi peridine hydrochloride (4.51 Q)
and triet hy an ne %,8.35%) i n dichl oronet hane (100nml) at OC. The 10 reaction
m xture wad GFPYWEH3t 0 warmto room tenperature and wasPSESE0802098 16
hours. The mxture was diluted w tdy di chl oronet hane (50mL) and washed with
anmoni um chl oride solution (2x25ml) and brine (25m ), dried and evaporated
t o dr ynesieg D Padpaatién bLestEg)3-peny® (N andisitslyhonylpippedindi-yiacigata. white solid,
yield 3. QBegg NVR ( CDC13) :ﬁ)lﬁl.%S { ngH), 2.81 (t,piPBH), Z?SﬁBﬁs?d-t, 2H), 3.40
(m 1H), 3.77 (m 2H), 7.43 (t~RH, 7.57 (t, 1H, 7.89 (d, 210. 15 WO
2004/ 056773 PCT/ SE2003/ 002008 Oﬁ'ii}N tep 2 Preparation of ethyl
3- phenyl | - 3- (N- et hanesul phonyl pi geridin-4-yl)acrylate. O ~N O Lithium
bi s(trimethylsilyl)am de (16.3nl o4& 1 3g Utfon in THF) was added
dropwi se to a solution of triethyl pho pacetate (2.93ml) in THE at OC
under an argon 5 atnosphere and the re was stirred for 30 minutes. A
slurry of 4-benzoyl-I- nethanesul phonyptperidine (3.96g) in THE (30nl) was
added, the reaction m xture was allowed to warmto roomtenperature and
stirring was ddthiunnbis@irifnethyl2ityllamide(16Bine of @ &t sohution in YHE) evasakiedi | ut ed with
di chl or ongt hane, (80m ) and. r (80m ). The organi.c | r s washed with
et or _andEeHBSE TR S piebuiptestenet ey Somh T o G el R 10
di chl %rQ%B%B@rc@ﬁ@ﬁ@xﬁxfﬁ?@wﬁ@%eﬁ?&ﬂrﬁiﬁhﬁé.oﬁﬁfuﬁ%%4%®@ll§ vere washed
with brine 25ml), dried and evaporated to dryneSs. The resi due was
chr onat ognethinssilphonylpigdie ¢3.96g) in THF (30ml) was added, the reaction mixture was

allowed to warm to room temperature and stirring was continued for 24 hours. The reaction

mixture was diluted with dichloromethane (80ml) and water (80ml). The organic layer was

washed with water and the combined agueous extracts were in turn extracted with

10  dichloromethane (50ml). The combinéd dichloromethane extracts were washed with brine
(25ml), driéd and evaporated to dryness. The residue was chromatographed on a 90g Biotage
column eluted with a solvent gradient {30-5% ethyl acetate/isohexane to give 2 less polar
fraction (1.62g) and a more polar fraction (0.53g). Both fractions (cis/trans isomers) were
combined and used for the next step.

15 Less-polar NMR {CDCl): 1.27 (1, 3H), 1.69 (m, 2H), 1.81 (d, 2H), 2.72 (s, 3H), 2.72
(t, 2D, 3.81 (d, 2H), 3.88 (m, 1H), 4.21 (q, 2H), 5.78 (s, 1H), 7.11 (m, 2H), 7.27 (m, 3H).

More polar NMR (CDCl3): 1.01 (t, 3H), 1.56 (m, 2H), 1.85 (d, 2H), 2.31 (m, 1H), 2.63

(t, 25D, 2.74 (s, 3H), 3.83 (d, 2H), 3.92 (q, 3H), 5.82 (s, 1H), 7.04 (d, 2H), 7.30 (m, 3H). -

20  Step 3 Preparation of ethyl 3-phenyl-3-(N-methanesulphonylpiperidin-4-yl)propionate

0

0™ N
O\/

o]

A solution of ethyl 3-phenyl-3-(N-methanesulphonylpiperidin-4-yl)acrylate (2.06g) in
ethanol (30ml) was hydrogenated over 24 hours under a hydrogen filled balloon using 20%
palladium hydroxide as catalyst. The reaction mixture was filtered through Celite and the



colum eluted with a solvent gradient (30-5% ethyl acetate/isohexane to give
a less polar fraction (1.62g) and a nore polar fraction (0.53g). Both
fractions (cis/trans isoners) were conbined and used for the next step. 15
Less-polar NWR (CDC13): 1.27 (t, 3H, 1.69 (m 211), 1.81 (d 2.72 (s,
3H), 2.72 WQRI4DSTT 3.81 (d, 211), 3.88 (m 1H), 4.21 F%T’Sgﬁﬂ"?"z"g‘%“?s (s, 1H),
7.11 (m 2H), 7.27 (m 3H). Mre pgfarNVR (CDCI3): 1.01 (t, 3H),1.56 (m
2H), 1.85 (d, 2H), 2.31 (m 1H), 2.63 (t, 2H), 2.74 (s, 3H), 3.83 (d, 2H,
3.92 (q, fiidhte ePapbatbdto }E&ess.%r&dm Aithined/ waOustdfor Hd next 2éb Withdut 3 _
Preparati on of ethyl 3-phenyl-3-(N nmethanesul phonyl pi peridin-4-yl)propionate
O SN O furtbennurifieatioss M&/-

3- phenyl - 3- ( N- net hanesul phonyl pi peri di n-4-yl)acrylate (2.06g) in ethanol
(30nl) was hydrogenated over 24 hours under a hydrogen filled balloon using
20% pal | Sygh 4ro-Pyshyb3i(Nemétbareailpionglpipeditlia-4-giysbpanl-ol. xt ure was filtered
through Celite and the WD 2004/ 056773 PCT/ SE2003/ 002008 70 filtrate
evaporated to dryness. The produgll obtai ned was used for the next step
without further purification. M#SgO\Step 4

3- Phenyl - 3- (N- met hanesul phonyl pi per { di I)gyopan-1-ol. 0 '-u O-S-N CH
5\ A solution of ethyl 3-phenyl-3-(N esul phonyl pi peri di n-
4-yl)propionate (2g) in THE (10m) was _Added to a suspension of |ithium

al um ni um hydride (232ng) in THE (20nl) 0C under argon over 30 ninutes.
The reaction mxture was all owed to wars+o room tenperature and stirred
for 2 hours. Water (10m ) was added followed by nmagnesi um 10 sul phate (10g).
The reacti on nfgelutien oﬁﬁﬁsﬂi3rnhemé@-%meﬂ:n@esmh@rryémpemﬂamwna‘@ (dg)ymess to

757 (m TP 0D 93 Ruglid EploBEop e iy by MGt sy i ol 1
2.70 (m a@0L underdgdnroved 3 mindted” Théeaction mixture was allowed to warm to room
temperature and stirred for 2 hours. Water (10ml) was added followed by magnesium
10 sulphate (10g). The reaction mixture was filtered and the filtrate evaporated to dryness to
give the product as a white foam, yield 1.57g. NMR (CDCl): 1.40 (m, 4H), 1.57 (m, 1H),
1.78 (m, 1H), 2.01 (m, 2H), 2.45 (m, 2H), 2.58 (t, 1H), 2.70 (m, 3H), 3.31 (m, 1H), 3.42 (m,
1H), 3.67 (d, 1H), 3.80 (d, 1H), 7.04 (d, 1H), 7.19 (t, 1H), 7.29 (q, 2H).

15 Step 5 Preparation of the title compound

N

35

0N
=0

Dess-Martin periodinane (739mg) was added to a stirred solution of 3-phenyl-3-(N-
methanesulphonylpiperidin-4-yl)propan-1-ol (4541mg) in dichloromethane (8mi) and stirring
was continued for 2 hours. The reaction mixture was diluted with dichloromethane (100mi)

20  and washed with 2M sodium hydroxide (2x50ml), brine (50ml) and dried. The product

obtained on removal of the solvent was used in subsequent steps without purification.



1H, 3.67 (d, 1H, 3.80 (d, 1H, 7.04 (d, 111), 7.19 (t, 1H), 7.29 (q,

21-1). 15 Step 5 Preparation of the title conmpound \8 O S~N i O Dess-Martin
peri odi nane (739ngy) was added to a stirred solution of 3-phenyl-3-(N

met hanesul phonyl pi peri di n-4-yl ) propan-1-ol (454ng) in dichl oronethane (8m)
and stirri g’ﬁ) ‘%iﬂg“%&nti nued for 2 hours. The reaction nP&T/BER03R2008i | ut ed

wi th di chl oronet hane (100nil) 20 angd washed wi th 2M sodi um hydr oxi de
(2x50nl), brine (50m ) and dried. The product obtained on renoval of the
sol vent visthga@ i n subsequent steps without purification. WD 2004/ 056773
PCT/ SE2003/ 002008 71 Met hod

N- ( 3- PherfH(3-8 r“étﬂf@lmpiﬂ}ﬁ'l% A-methapssplphenyiphspymyphamahythyllpinsadipe ) et hyl ] - p
i peridi ne CB::O Triethylam nex(0.73 m) was added to a sol ution of

N- ( 3- hydr oxy- 3- phenyl propyl ) - 4-

[ 2- (4- et hanesul phonyl pheny! s
di chl oronet hane (20 m) fol

y ]?Ja peridine (1.22g) in
pd by nethane ul phonyl chloride (0.33g) and

the m xture was stirred for 18 hours at roo nperature. The reaction
m xture was washed successively with water ( ) and brine (25 nl) and
dried. The residue obtained after renoval of th | vent was chr omat ogr aphed

on a 20g silica Bond Elut colum eluted with a &0l vent gradi ent of ethyl 10
acetate - 20%nethano|/eth I acetate to ive the title co_@ound yield

0.73g, Mf* 483ethy d3o g golution of N-(Fhydrpxy-mhenylmopiy-4oH) |

f—, é (2 n.;?: ( 1;.,%3@%. ﬂ%@gky&@@p@%&%@g PifRrididd (1.23gYlin dchlotbthethaheq26 M 214)
N-(3- Hydrmlaxfelmvmdémmehmsnﬂr)hoﬂwtmo(rme (@33g)aed the phintuyd wisesiipled frdi8doyts) et hyl | -
T o AR gt . repcTon bR e WA S5 P i St A% g PO 0"

E)fl‘e%| )pr Oﬁtﬁie%(%ﬁuﬂ)?mﬂ%@tmfi@sﬁﬂe%ﬁméhﬂﬂ%ﬁﬁ#ﬁl Rh@RSbIEitRwas] - pi peri d' ne
i n ethanol
J chromatographed on a 20g silica Bond Elut column eluted with a solvent gradient of ethyl

10  acetate - 20% methanol/ethyl acetate to give the title compound, yield 0.73g, MH" 483.99.
NMR(CDCL) : 1.3 (m, 3H), 1.6 (m, 4H), 1.9 (m, 2H), 2.1-2.3 (m, 2H), 2.4 (m, 2H), 2.8-2.9
(m, 2H), 3.1 (s, 3H), 3.2 (m, 2E0), 5.0 (m, 1H), 7.3 (m, SH), 8.2 (m, 4H).

N-(3-Hydroxy-3-phenylpropyl)-4-[2-(4-methanesulphonylphenylsulphonyl)ethyl)-piperidine

GO,

SO

15 o
Sodium borohydride (100mg) was added in portions to a solution of N-(3-oxo-3-
phenylpropyl)-4-[2-(4-methanesulphonylphenylsulphonyl)ethyl]-piperidine (1.22g) in ethanol
(20mI) at room temperature and was stirred for 18 hours. The reaction mixture was
evaporated to dryness and the residue was dissolved in dichloromethane (30ml) and this
20  solution was washed with water (25ml), brine (25ml) and dried. Removal of the solvent gave
the title compound as white solid, yield 1.21g, MH" 465.98.

N-(3-Oxo-3-phenylpropyl)-4-[2-(4-methanesulphonylphenylsulphonyl)ethyl]-piperidine



(20nl) at roomtenperature and was stirred for 18 hours. The reaction

m xture was evaporated to dryness and the residue was dissolved in

di chl oronet hane (30nl) and this 20 solution was washed with water (25nl),
brine (25ml) and dried. Renoval of the solvent gave the title conpound as
white soli FO3PEN"3. 219, Mi' 465.98. PCT/SE2003/002008

N- ( 3- Oxo- 3- phenyl propyl ) -4-[ 2- (4- hanesul phonyl phenyl sul phonyl ) et hyl ] - pi pe
ri di ne WD 2004/ 056773 PCT/ SE2003/ 002008 72 0 O _ gnO OY o5 O

3- Chl or opr opi ophenone (0.7269) s added to a m xture of 4-[2-(4-

met hanesul phonyl phenyl sul phony ] pLperd dine (1.3g) (prepared as
described in Method B) and ssiu ar ¢e (1.09g) in DVF (20nl) and
the m xture was stirred at r 5 tenperatur or 1 hour. The reaction

m xture was evaporated to dryness and the r e was dissolved in

di chl oronet hane (30mL). The dichl oronet hane s tion was washed wth water
(25mL), brine (25ml) and dried. The residue oby Jhed after removal of the
sol vent was chromatographed on a 50g silica Bond Elut colum eluted with a
sol vent - gr adi eFchlolfOpﬁipi‘Qﬂhenm@m@)ﬁﬁ%dﬁeﬂlﬁammmﬁbbﬂ-[w ate to give the

title corrpound as a whit yi.el d 22 ' 463.97.  NVR(CDC13):
1.2-1. 4 (sthapesulph OGW(PH?“YESP%% gf)%hy(lhi“l’?l@}e 3 ?Rfmmzlﬁ)de@bgd fariylethod 1)
3.1-3.2 ( %@m] 411). I\/Ethod
E (R-3- BaEE*)p t“%ﬁ“ﬂ%ﬁ’?ﬁ eny 1)0%) %34 met angéﬂﬁhgﬁﬂf p en ? op| onal dehdye
MeQ2S 515 tﬁnperﬁufﬁﬁosl hawr. ﬂihepalctmhmnmre (ms;:v@R)atdd to dryness and the residue was
-(3-[4-

dunet hyl %Ssgﬂs‘i 51%{983;@1%1 Jﬁ% %g“f%m%‘hﬁ'}efsPhl&P’aﬁ'ﬁ%WPﬁﬁ@”ﬁ@svf A%h br oni de
using a (25ml), brine (25ml) and dried, The residue obtained after removal of the solvent was

chromatographed on a 50g silica Bond Elut column eluted with a solvent gradient of ethyl

acetate-20% methanol/ethyl acetate to give the title compound as a white solid, yield 1.22g,

10 MH"463.97. NMR(CDCLy): 1.2-1.4 (m, 3H), 1.6 (m, 4H), 2.0 (m, 2H), 2.8 (m, 2H), 2.9 (m,
2H), 3.1-3.2 (m 7H), 7.4 (m, 2H), 7.5(m, 1H), 7.9 (m, 2H), 8.2 (m, 4H).

Method E
(R)-3-(3,5-Difluorophenyl)-3-(4-methanesulfonylpheny}propionaldehdye

MeO,S. ‘
O 20
F I F

This was prepared from (4S5, 5R)-1-(3-[4-methanesulfonylphenyllacryloyl)-3,4-
dimethyl-5-phenyl-imidazolidin-2-one and 3,5-difluorophenylmagnesium bromide using a

15

method similar to that used to prepare (5)-3-phenyl-3-(4-methanesulfonyl-
phenyl)propionaldehyde from phenylmagnesium bromide (Method A); NMR (CDCls): 3.05
20 (s,3H),3.20 (d, 2H), 4.72 (t, 1H), 6.75 (m, 3H), 7.35 (d, 2H), 7.88 (4, 2H), 9.75 (s, 1H).



method simlar to that used to prepare (S)-3-phenyl-3-(4-nethanesul fonyl -
phenyl ) pr opi onal dehyde from phenyl magnesi um brom de (Method A); NVR (CDCL3):
3.05 20 (s, 3H), 3.20 (d, 213), 4.72 (t, 1H, 6.75 (m 3H, 7.35 (d, 211),
7.88 (d, 2@0 9. 75 (s, 111). WD 2004/056773 PCT/ SE2003/ 002008 73 Method F
(S) 2004/05677 PCT/SE2003/002008

N- ( 3- hydr oxy- 3- phenyl propyl)-4-[2- (4 fl uorophenyl sul phonyl ) et hyl | - pi peri di ne
Step 1: (R or-

N-(3-chl qv[@thadmhenyl pr opyI )-4-[2-(4-fluorophenyl sul phonyl)ethyl] -

pi peridine CI F O Met anesul(phon yl . chl ori de 8158 pl) .was added to a
sol ution @N @hmogsér@lwﬂyml)-‘i {2-(4-tluorophenylsulphonyl)ethyl]-piperidine

phenyl propyl )=-4-[ 2-(4-fl uorophenyl sul phonyl ) et hyl ] -pi peridine (600 ng) and
triethylamne (417 pl) in dichloronmethane (10 m ) maintained at OC under an
argon at ntspheRer STNs(31ehl6ro 3cptieapipropyl 4 (e-(ddioniphenyisilghonyletinl}-0 room
terrperature nd was stirred for 18 hours. The reaction mxture was dil uted
with di cht hane (50 m) and washed with saturated anonium chloride
solution (2x25 m) and brine (gb mM) and dried. Renoval of the solvent gave
the title conpound which was uged without further purdfication. NWR

(CDC13): 1.18- 2.24 (m . ( 1Y), 2.84 H, 3.04 (1H, m, 4.92
(t, 111), 7.20-7.40 (m 2H).; MB A (MN. Step 2: (9

N- ( 3- hydr oxy- 3- phenyl pr opy uo ophﬁ\ng ul phonyl ) et hyl ] - pi peri di ne
OHN ,~g aF p A solution of

S) -1 - phenyl 4-t ol uenesul on oxypropan-1|-o in 20 di oxane
E| )om ) pwasyadd@éthws wrkanyh @g&l@f’ 5% ul >\gsarlﬁz)a.s ed to asolutmn of (g)glzl (3-hydroxy-3-

car bonat Lﬁ#ﬁ&ﬁfbﬁ%ﬁ*ﬁzthﬂﬂl%%%&%hkﬁwa‘%@aﬁ%ﬂ@ndeﬁ@@éo@ e an 1T
reaction @ilxjl)iedichisrothdtiganed10 Al)adihtainediatWas uaddrtantatgohtnEphete The

di chl oronet hane (100 m ) and water (50 m). The organic |ayer was coll ected
and wi hetgadtion isRecwas( wml)to WeFp teroom temperature and was stirred for 18 hours. The

reaction mixture was diluted with dichloromethane (50 ml) and washed with saturated

amoninm chloride solution (2x25 ml) and brine (25 ml) and dried. Removal of the solvent

gave the title compound which was used without further purification. NMR: (CDCls): 1.18-

2.24 (m, 13H), 2.78 (m, 1H), 2.84 (m, 1H), 3.04 (1H, m), 4.92 (t, 1H), 7.20-7.40 (m, 7H),
15 7.91 (m, 2H); MS 424 (MH").

Step 2: (S) N-(3-hydroxy-3-phenylpropyi)-4-{2-(4-fluorophenylsulphonyl)ethyl]-piperidine

shastlet

I/ \‘

A solution of (S)-l-pheny1—3-(4«t01uenesulphonyl)oxypropan-l-ol (459 mg) in

20  dioxane (10ml) was added to a suspension of 4-[2-(4-fluorophenylsulphonyl)ethyljpiperidine
{407 mg) and potassium carbonate (414 mg) and the mixture was heated at 95°C for 17 hours.
The reaction mixture was allowed to cool and was partitioned between dichloromethane {100
ml) and water (50 ml). The organic layer was collected and washed with water (50 ml), brine
(50 ml) and dried. Removal of the solvent gave the title compound, yield 607 mg. NMR:

25  (CDCl): 1.18-1.69 (m, 8H), 1.82 (m, 3H), 2.02 (m, 1H), 2.48 (m, 1H), 2.62 (m, 1H), 2.93 (4,
1H), 3.05 (m, 3H), 4.89 (m, 1H), 7.21-7.40 (m, 7H), 7.92 (m, 2H); MS 406 (MH").



(50 mM) and dried. Renoval of the solvent gave the title conmpound, yield 607
ng. NVR 25 (CDC13): 1.18-1.69 (m 8H), 1.82 (m 3H, 2.02 (m 111), 2.48
(m 1H, 2.62 (m 1H), 2.93 (d, 1H), 3.05 (in, 3H), 4.89 (m 1H), 7.21-7.40
(m 7H), 7.92 S 2H); M5 406 (WMH ). WD 2004/ 056773 PCT/ SE2003/ 002008 74
Met hod G (ﬁjo 2004/056773 PCT/SE2003/002008

3-(1- Met hanesul phonyl pi peri di n-4-yl 3}, 3-[3, 5-di fl uorophenyl ] propi onal dehyde
0\sO =0 F Step 1 3-[N (Benzyl oxycarbonyl pi peridin-4-yl)]propenoic acid
~ O N OH MetedAs m xture of N-benzyl oxycar bonyl - 4-f or nyl pi peri di ne (109),

mal oni ¢ aci ddﬁl4.2 , pyridine (4 m) and piperidine (0,4 m) was heated at
100C for R)Bddrde Ipkenylpipgridin-4iyDr (3, difluaroplsnyipropionaldebydad was di | ut ed
with ethyl acetate (100 m). The sqQlgtion was washed wth 2M HC1(2x100 m),
dried and evaporated to dryness. 4bg residue was triturated with 10

i sohexane to give the title conpoundiy—ield 13.5g. NVR (DMBQd6): 1.2 (m

2H), 1.7 (m 2H), 2.35 (m 1H), 2.854Am}211), 4 (d, 211), 5.05 (s, 211),
5.75 (d, 111), 6.75 (m 1H), 7.35 ( 1), 12.25 (broad peak, K Step 2

N- (Benzyl oxycar bonyl pi peri di n-4-yl)prop®nqic acid isopropyl ester O t N1
15 G0 A solution of N (benzyl oxycarhaod! pNgey i di n-4-yl) propenoic acid (529g)
in isopropanol (500 m) containinRg entrat ed sul phuric acid (20 m) was
heat ed under reflux for 32 hours. TRe /ol vent was evaporated and the

resi due was dissolved in ethyl acetate (250 mnl). The ethyl acetate solution
was washed with water (2x250 m ) and saturated aqueous 20 sodi um bi carbonat e
(2x25 m ) Sapd B[N-€Benz¥loxycasisonyipipevidined-pHlbrapenaicagidr at i on of the sol vent WO
2004/ 056773 PCT/ SE20031002008

Saaovn

A mixture of N-benzyloxycarbonyl-4-formylpiperidine (10g), malonic acid (4.2),
pyridine (4 ml) and piperidine (0.4 ml) was heated at 100°C for 2 hours. The reaction mixture
was allowed to cool and was diluted with ethyl acetate (100 ml). The solution was washed
with 2M HCI1 {2x100 ml), dried and evaporated to dryness. The residue was triturated with

10  isohexane to give the title compound, yield 13.5¢g.

NMR (DMSO0d6): 1.2 (m, 2H), 1.7 (m, 2H), 2.35 (m, 1H), 2.85 (m, 2H), 4 (4, 2H),

5.05 (s, 2H), 5.75 (d, 1H), 6.75 (m, 1H), 7.35 (m, 5H), 12.25 (broad peak, 1H).

Step 2 N-(Benzyloxycarbonylpiperidin-4-y!)propenoic acid isopropyl ester

oy '
SRR OV,

A solution of N-(benzyloxycarbonylpiperidin-4-yl)propenoic acid (52g) in

15

isopropanol (500 ml) containing concentrated sulphuric acid (20 ml) was heated under reflux
for 32 hours. The solvent was evaporated and the residue was dissolved in ethyl acetate (250
ml). The ethyl acetate solution was washed with water (2x250 ml) and saturated agueous

20  sodium bicarbonate (2x25 ml) and dried. The residue obtained on evaporation of the solvent



75 was chromat ographed on a Bond Elut cartridge eluted with a sol vent

gradi ent (isohexane - 25% et hyl acetate/isohexane) to give the title
conpound, yield 54g. Step 3 Preparation of (R)

3- (N-benzyl oxgcar bonyl pi peridin-4-yl)-3-(3,5- 5 difluorophenyl) propanoic

aci d i sopr QYF0HEE 0 04 0 F O OF Dioxane (100 m ) PGEESEWRHNZ®E to a 500
m three necked flask and purged w.}gﬁ argon for 10 m nutes.

Acet yl acet onat obi s[ et hyl ene] rhodi um™ (1) (620 ng) and R-BI NAP were added and

the m xt U&&dhﬁﬁn&é%ﬁﬂh@éoﬁ@@oﬁ@ﬂﬁt@%ﬁgec&t&rmémﬁﬁﬁﬂiéhpﬁs’oﬁgiaﬁeac' d (199)
was added 10 and the m xture was pur.gied Wi th ar_aon for 10 m nutes.

N- ( benzy| 2% etaylaseiglefisqhexing) to-give thy tifle corprabnd.vield 5dg.i sopropyl ester (8 g)
and et hanediol (20 m) in dioxane (100 M) were added and the m xture was
purged with argon for 10 m nutes. The m xture was heated at 100C for 18
hours, al§ (0 408 lof - e chrbdhly iR dacd-ya @gs-al um na (2009)
washed thr_tg%\gh rél%irth etﬁ?ljjgg_?t ate 3xlog m). TheMcoﬁﬁi ned washi ngs were
evaporat edifverophepyiderepanais acikisamopd gftelue obt ai ned was di ssol ved in et hyl
acetate (100 nm) and washed sugcessivepy with saturated aqueous sodi um

bi carbonate (2x100 m ) and 2 (b@;@o m), dried and evaporated to
dryness. The product obtai ned wa hown to be 40% of the required
material by NVR and was used wi thout f{urther purification in the subsequent

reactions. 20 Step 4 Preparation of (R
3-(piperidin-4-yl)-3-(3,5-difluorophenyl) a%‘i‘c acid isopropyl ester. N
@nyl pi peridin-4-yl)-3-(3,5-

O FOF Asolution of (R 3-(Nbenzyl

di f | uor ophenyl ) propanoi ¢ acid i sopr t8r (12g) in ethanol (300 nil)
02008
F

cont ai ni ng 20% WO 2004/ 056773 PCT/ SE20

Dioxane (100 ml) was charged to a 500 ml three necked flask and purged with argon
for 10 minutes. Acetylacetonatobis[ethylenelrhodium (I) (620 mg) and R-BINAP were added
and the mixture was stirred for 10 minutes. 3,5-Difluorophenyiboronic acid (19g) was added

10  and the mixture was purged with argon for 10 minutes. N-(benzyloxycarbonylpiperidin-4-
yD)propenoic acid isopropy! ester (8 g) and ethanediol (20 ml) in dioxane (100 i) were added
and the mixture was purged with argon for 10 minutes. The mixture was heated at 100°C for
18 hours, allowed to cool and was passed through activated alumina (200g) washed through
with ethyl acetate (3x100 ml). The combined washings were evaporated to dryness and the

15  residue obtained was dissolved in ethyl acetate (100 ml) and washed successively with
saturated aqueous sodium bicarbonate (2x100 ml) and 2M HCI (2x100 ml), dried and
evaporated to dryness. The product obtained (12g) was shown to be 40% of the required

material by NMR and was used without further purification in the subsequent reactions.

20 Step 4 Preparation of (R) 3-(piperidin-4-yl)-3-(3,5-difluorophenyl)propanocic acid isopropy!

ester,

A solution of (R) 3-(N-benzyloxycarbonylpiperidin-4-yl)-3-(3,5-
difinorophenyl)propanoic acid isopropyl ester (12g) in ethanol (300 ml) containing 20%



76 pal | adi um hydroxi de on charcoal (2g) was hydrogenated under a hydrogen
filled balloon. The catalyst was filtered and the filtrate was evaporated to
dryness to give the title conpound (10g) which was used wi thout further
purification. 5 Step 5 Preparation of (R)

3- (N- et haNELHOHPSAPI pi per i di n- 4-y1) - 3- (3, 5-di f | uor opheRGT/SE20HWIMBOI ¢ aci d

| sopropyl ester. \ 0 o=F O F anesul phonyl chloride (3.7g) was added
to a solution of (R) 3-(piperidin-4-yl)-3 (3,5-difluorophenyl)propanoic acid
| sopr opy é;aqa&aﬁ] h@a&aﬁe%atéhﬁ&bﬁt(tg)lmp&og&a&a%derm hylttbgeh GhEPEMEBA.hane (100

m) at OC. The reaction. mxture was allowed to warmto room tenperature

and was wHssretalyst was Bikaredoind the Sbirate yasavaposaed foirmesatp givrihe Sthelrampound
bi car bon ed to dryness to glve the title
corrpounda@%)g‘thmm%b%gétlhfi%e@gﬁ?tpﬁlaﬁ%ﬁﬁért her purification.- 15 Step 6

Preparation of (R) 3-(N nethanesul phonyl pi peridin-4-yi)-3-(3,5-
difl uorophengr‘; propanol o \li. OH F F_ Lithiumaluymniumhydride (25 m of a

1M solut i P - retasparulrboaylaiperidin-AnylidH(3.8-difbiogopsmilli on of (R)
3- (N-rret Dq{{]_ %P%rﬁf?%% n-4-yl)-3-(3,5 20 difl uorophenyl) propanoic acid
|sopropyl ﬁ%g (150 mM) at -10C. The reaction mxture was
stirred at -10Cfor 30 minutes, 2MMaOH (25 m) was added, the mixture was
filtered and the filtrate evapor&t‘éd to dryness. The resi due obtained was

di ssolved in ethyl acetate and wasfled with 2M HC1(2x100 m ) and dried. The
resi due obtai ned on renoval of WD 2Q04/ 056773 PCT/ SE2003/ 002008 77

N—

O
F o

=
Methanesulphony! chloride (3.7g) was added to a solution of (R) 3-(piperidin-4-yI)-3-
(3,5-diflnorophenyl)propanocic acid isopropyl ester (10g) and triethylamine (3.89¢g) in
10 dichloromethane {100 ml) at 0°C. The reaction mixture was allowed to warm to room
~ temperature and was washed with 2M HCI (2x50 ml) and saturated aqueous sodium
bicarbonate (2x50 ml), dried and evaporated to dryness to give the title compound (10g)
which was used without further purification.

15  Step 6 Preparation of (R)'3-(N—-methanesu‘lphonylpiperidin—4-y1)-3-(3,5-
diftuorophenyl)propanol '

\ P
ow_s’

OH

F
Lithium aluminium hydride (25 ml of a 1M solution in THF) was added dropwise over
15 minutes to a solution of (R) 3-(N-methanesuiphonylpiperidin-4-yi)-3-(3,5-

20  difluorophenyl)propanoic acid isopropyl ester (10g) in THF (150 ml) at -10°C. The reaction
mixture was stirred at —10°C for 30 minutes, 2M NaOH (25 ml) was added, the mixture was
filtered and the filtrate evaporated to dryness. The residue obtained was dissolved in ethyl
acetate and washed with 2M HCI (Zil 00 ml) and dried. The residue obtained on removal of



t he sol vent was chromat ographed on a Bond Elut colum eluting with a sol vent
gradient (80% ethyl acetate/isohexane - ethyl acetate) to give the title
conpound, yield 2.2 g. NWR (DVMSO d6): 0.95-1.2 (m 2H), 1.3 (m1H),1.6

2

(m2|—|),1.9“§m(ﬂﬂﬁ .6 (m 2H), 2.8 (s, 3H, 3.1 (m 1 3'%,_49}; 1H), 3.4
(m 1H), 3! @fﬂ)’ 6.8-7 (m 3). 5 Step 7 PreparatiE%T’BlFm? 2008

3- (N-met hanesul phonyl pi peri di n-4-yljy 3-(3, 5- difluorophenyl) propi onal dehyde.
\ 1o 0=8 0 F F Dess-Martin periodinane (Ig) was added to a sol ution of

(R 3-( N ti®solvent was chromatographed on 2 Bond Elut coturn eluting with a solvent gradient

met hanesul phonyl pi per,j di n-4-yl)-3-(3,5-difluorophenyl)propanaql (0.8g)in

di chl oror@&zéﬁg&g‘(ﬂ /1sphexangy ¢ aﬁ?@@h‘r"@‘(ﬁﬁ“ Eﬁ)‘fq"&ﬁ’“%‘grymﬁgg-zlﬁaurs. The
reaction m Xt yp@r e owiit ¥ (1359206 Nflg g 9 sol ution
of the title conp\ggﬁdwglé)d?gmlo%&ﬁgm’lﬁe walg-ﬁhsegénhi}ﬁ’ saglgl’e%?én;m@éacti ons.
15 Met hodZHY, 2.8)s, 3H),NS. M, HAD 3.2 I(mh iy B @i (o i HY 3P (4, L H), 88-FHem§). pr opanol  \ i 0
0=S WO 2004/ 056773 PCT/ SE2003/ 002008 78 Step 1 Preparation of

3- (N thanesul phonyl pi peri di n-4-yl)propenoic acid acid chloride. 0 jn

O S-P1  “Sted ¥ FrépaFdtion of (R) 3-(N-methanesulphonylpiperidin-4-y1)-3-(3,5-

difluorophenyl)propionaldehyde.

\ P
O=S\

=0

E
Dess-Martin periodinane (1g) was added to a solution of (R) 3-(N-

10  methanesulphonylpiperidin-4-yl1)-3-(3,5-difluorophenyl)propanol (0.8g) in dichloromethane

(40 ml) and the mixture was stirred for 1.5 hours. The reaction mixture was washed with 2M

NaOH (2x20 m1) and dried. The solution of the tifle compound in dichloromethane was used

in subsequent reactions.
15 Method H
(R) 3-(N-Methanesulphonylpiperidin-4-y!)-3-phenylpropanol
V%
O-"—-‘S\

OH



1-Chloro-N/ N, 2-tri et hyl propenyl amine (1.06 m) was added dropw se over 10
m nutes to a suspensi on of 3- (N nethanesul phonyl pi peri di n-4-yl) propenoic
acid (1.86g, 5 prepared from N-net hanesul phonyl pi peri di ne- 4- car boxal dehyde
[ CAS 241134-35-0 according to step I of Method E) in THE (20 m ) under an
at nospher e Y2 Oﬁ‘f&ﬁﬁﬁ 3and the nixture was stirred for 2 RETPE2083M92¢8ed
directly in step 2. Step 2 Preparatd on of

1-[ 3- ( N- met hanesul phonyl pi peri di n- 4- yI ) propenyl ]-(4S, 5R)-3,4- 10

dhnet hyl #idH fhritiN4 G pbbpendic ki um
bis(tri rre%hy?gﬁ?%/rﬁ) arri&?g@{ iéﬁiﬂﬁﬂgsutptﬁBﬁlyl\/]iD solution’i rll3 Tl-llF)hél\(}\gcsl@gldﬂggd dr opw se
to a suspension of (4R SS)-1, 5- dLﬁet hyl - 4- phenyl - 2-i m dazol i di none (1.52Q)
in TBF (20 ml) under argon at OkéCN e reaction mxture was stirred at
-10C for 10 mnutes, allowed to 15 to 0OC .and maintained at this
tenperature for 10 i nutes then coo ' 0 -10C. The solution of the
acid chloride prepared in Step 1 was added opwi se and the reaction

m xture was allowed to warmto roomtenperature and washed with water (100

rri)h IThe aquﬂeﬂlﬂomdﬂmmmethylpmpem:hgdeﬁ\immet\hﬁladdada:trq;l‘asih&eﬁwgm ) 9a(@)md t he
et acetate extracts, wer the.re sSSse thro a
Bi otyage CBYH (ot WEpaRglonof ﬁ@ %}ﬁ ﬂﬂ PR ERSR Emz‘rgyl@ﬁ epRnSGAFId a8 J

t at/ i C-Ms MH
282 aSe Ei “%%?“N“‘.Z‘gﬂ{%‘ﬁé’ I? i 5-1.6 ?‘{} ﬂyde\(gg(sdz 415%@5 31_3 (m 111),
2.7 (m 2m<)r;img 17 ey spfmmb)iE)mBHEs{ZO mﬂ)mx)lderanmnwherebmgommgi then 111), 5.3
(d, 111),

385 (d-d. . 1 1 3 311), 7.45 (d, 1H). 25
Step 3 prlglr}‘gl W&Wf%ﬂ% GuTs gn%usemﬂecaym p? (m ), ( H)

1-[3- phenyl 3- (et hanesul phonyl pi peri di n- 4- yI)proplonyI]
(4S, 5R) - dlrrethl-5@pe | -i mdazolidin-2-one. WO 2004/ 056773
bCT) SEp00Ymd Brpee [3-@V-piethanesuigh epspiperidin 4 y1)properylI4S, SR)4.4-

10  dimethyl-4-phenyl-imidazolidin-2-one.

i
O\;S\N (o] YN/
=2 N :
0

Lithium bis(trimethylsilyl)amide {8 ml of a 1M solution in THF) was added dropwise
to a suspension of (4R,58)-1,5-dimethyl-4-phenyl-2-imidazolidinone (1.52g) in THF (20 ml)
under argon at —10°C, The reaction mixture was stirred at —10°C for 10 minutes, allowed to

15  warm to 0°C and maintained at this temperature for 10 minutes then cooled again to -10°C.
The solution of the acid chloride prepared in Step 1 was added dropwise and the reaction
mixture was allowed to warm to room temperature and washed with water (100 ml). The
aqueotis extract was extracted with ethyl acetate (3x50 ml) and the ethyl acetate extracts were
dried and the residue passed through a 90g Biotage column eluting with a solvent gradient

20  (50% ethyl acetate/isohexane - 70% ethyl acetate/isohexane). Yield 1.89g. LC-MS MH" 406,
NMR (CDCls): 0.8 (d, 3H), 1.5-1.6 (m, 3H), 1.9 (m, 2H), 2.3 (m, 1H), 2.7 (m, 2H), 2.75 (s,
3H), 2.8 (5, 3H), 3.75 (m, 2H), 3.9 (m, 1H), 5.3 (d, 1H), 6.85 (d-d, 1H), 7.1 (d, 1¥), 7.2-7.35
(m, 3H), 7.45 (d, 1H).

25  Step 3 Preparation of (R) 1-[3-phenyl-3-(methanesulphonylpiperidin-4-yl)propionyl]-
(48,5R)-3,4-dimethyl-5-phenyl-imidazolidin-2-one.



A m xture of copper(1l) iodide (1.78 g) and

N,N NN -tetranmethyl ethylenediamne (1.41 m) in THE (50 mM) was stirred
under argon for 1 hour then cooled to -78C and phenyl magnesi um brom de (5.4
m of a 1Mﬁél%tig6n in THF) was added and the m xture was 5 stirred at-78C
for 30 mi ndt BT ution of 1-[3- (N met hanesul phonyl pPEEEE03002008

yl ) propenyl ]-(4S, 5R)-3, 4-di nethyl -5 phenyl -i m dazol i di n-2-one (1.89g) and
di butyl boron triflate (4.67 m of IM solution in diethylether5, in THE
(50 nil) was added over 10 mingtes and the reaction mxture was stirred at
-78C for 1 hour then all owed N#,wa mto room fenperature. The reaction

m xture was concentrated and & I 'Nér & throuEf’r pad of silica (50g) 10
washed with ethyl acetate (2x50 Al e | acetate washings were
washed with 2M HC (2x150 m) an . IThe \r esi due obtai ned on renoval of
t he sol vent was passed through a 90 | otage |l umm eluting with a sol vent
gradi ent (50% et hyl acetate/isohexan 0% e acet at e/ i sohexane) to give
the product as a yellow solid, yield: 4q, 484. NMR (CDC13): 0.7 (d,
3H), 1.2 (m 1H,1.35 (m 1H), 1.5 (in, 1H), 1.9 (m 1H), 2.45 (in, 15 114),
(2. 551|(_|) m llé)S,Aaﬁitu(leSJf cBlbﬁer%)ngigé $1.78%)%dA§%N’IggteuirED&thylgm§Ieﬁgﬂimzﬁﬁ)&H), 3.4
7.05-7.25 1(%mémTH§M “ﬁsé‘%‘a?da‘éq%hﬂg?ﬂ foﬁéipvftth@ %#&dﬁn&é"ﬁ? &gl ution of
(R 1-[3- ﬁ%a‘g&sﬁﬁﬁﬂ%ﬁﬂfeﬁlm me&{lﬂﬂ%ﬂlﬂﬂgj lv\)a%@ﬁd(%{ﬁﬂtlﬂe' fiwowhs 20

3, 4-di net'hyl = 5- phenyl -1 m dazol i di n- 2- one ' was added to

In THE
a sol Ui i ostiresfl at +78°Giford Cahimmiesi Arsohwfidn pfie-{X-QN-Hethahesoipbanyipiperidiodt on i n THF)

in THE (10, 4] e | xt ur e .was, al.l .owed t m ropm

{erper at utProRrEY A 3 Ak e e ot 0 430 B4 AoiiBRton e (15

m) and sgifiatk (169 BEDE W TVOHDA TR diellyRetifedAs IS0} WiSaddes over i1 bifdes and t he
filtrate was passed through a 40 | ot age col um_eluted with a solvent 25
gr adi ent m@m@m@wmmﬁeﬁ’amcm e they pliowed tatwarmdo FRdRhine) to gi ve

the title ' | ’ -1.25
(m 21, 1 PR thetRagopilefreifis dinoofly bl anfrichth miiBh R ety -
]2-||:|)|) , go ? Washed ﬂ/liﬂl,eth&élgﬁce(a!m (21?) ml)2n7161 tl(SSch}& hhzatat_é%wﬁshhgﬁ ;vegdéma%d g/:)Lt]f 21 3\(5) (m
2004/ 05_67%\ ek 6 et Ay o r&xgg;pé%p vt W passed
[ (pi peri dinfafeh%lobgBidtide colifar BhHRBWHAD L BotheRe kR ienSSORNVRNE acetate/isohexane-

70% ethyl acetate/isohexane) to give the product as a yellow solid, yield 1.34g, MH" 484.

NMR (CDCL): 0.7 (d, 3H), 1.2 (m, 1H), 1.35 (m, 1H), 1.5 (m, 1H), 1.9 (m, 1H), 2.45 (m,

15 1H), 2.55 (m, 1H), 2.7 (s, 3H), 2.8 (s, 3H), 3.1 (m, 1H), 3.2 (d-d, 1H), 3.4 (m, 1H), 3.65 (m,
1H), 3.75-3.9 (m, 3H), 5.2 (d, 1H), 6.7 (d, 2H), 7.05-7.25 (m, SH).

Step 4 Preparation of the title compound
- A solution of (R) 1-[3-phenyl-3-(methanesulphonylpiperidin-4-yl)propionyl]-(4S,5R)-
20  3,4-dimethyl-5-phenyl-imidazolidin-2-one (1.34g) in THF (14 ml)} was added to a solution of
lithium aluminium hydride (2.77 ml of a 1M solution in THF) in THF (10 ml) at 0°C and the
mixture was allowed to warm to room temperature over 1 hour. Water {5 ml) was added
cautiously, then THF (15 ml) and solid magunesium sulphate. The reaction mixture was
filtered and the filtrate was passed through a 40 g Biotage column eluted with a solvent
25  gradient (50% ethyl acetate/isohexane - 70% ethyl acetate/isohexane) to give the title
compound as a white solid, yield 338 mg. NMR (CDCly): 1.15-1.25 (m, 2H), 1.3-1.5 (m, 2H),
1.6 (m, 1H), 1.75 (m, 1H), 1.95-2.10 (m, 2H), 2.5 (m, 2H), 2.6 (m, 1H), 2.7 (s, 3H), 3.3-3.4
(m, 2H), 3.45 (m, 1H), 3.7 (m, 1H), 3.85 (m, L1H), 7.05 (m, 2H), 7.15-7.35 (m, 3H).



N OSO Ove Step 1 Preparation of

[ (N- Boc- pi peridin-4-yl)nmethyl]-(4-nmethoxyphenyl net hyl )sul phide S ~OLNt /
Ove 5 O 4- Met hoxybenzylthiol (0.944 m) was added to a suspension of sodium
hydride (271 ng of a 60%dispersion in mneral oil) in and was
stirred atW@pe0d0%63herature for 15 minutes. c%zo%&mo(%&s

4-Tosyl oxynet hyl - N- Boc- pi peri di ne (AS 166815-96-9) was added and the

m xture was allowed to warmto roomtenperature and was stirred for 3 hours.
The reactyethod@ M xture was evapor ated to dryness and the residue was

di ssol ved in dichl oronet hane (50 and this. solution was washed with

wat er ( 3CPreparationefbipinsadiosbybmythubind4-methogyphepdmsthyDalphongas evapor at ed and
t he resi due was chromat ographed on a 5Q0g Bond Elut colum eluting with a
sol vent gradi ent (isohexane hyig at™8hi sohexane). Yield 2g, MV
252.14. NMWR (CDC13): 1.0-1)2 ( : 9H), 1.5 (m 1H), 1.7-1.8 (m
2H), 2.3 (m 2H), 2.6 15 ( ) MgS(s 3H), 4.1 (m 2H),
6.8 (m 21-1), 7.2 (m 2H). Step 2 Preparat|on oq’

ain o o B o (R pe L DU A TR eI ARG o or |

[ (N-Boc- pi peridin-4 20 yl) net hyl pheayd net hyl ) sul phide (2g9) in
[ e was allowed to warmto

roomtenperature and wa torre 16 hours. reaction m xture was
washed with 2M NaOH (20 ine~(20 m) and dr1 edOM&e sol vent was
evaporated and the residu vva purified on a 50g silica Bond Elut eluting
with & solvent gradient (isoliexane-50% ethyl acetate/isohexane) to give the
title conpoun “\/Jﬂ) us]:ln qg,@z

PCT/ SE2003/ 0020%%&%’%% (iaDrgepar kas6dd 18 4 ushtasiHH58BRH dAdS 71

[ ( pi peri ding-ofla (0%rdisphnsion-if minerallodl) inoPkk\at AXE ind Wasistiplad atcthis temperature for

15 minutes. 4-Tosyloxymethyl-N-Boc-piperidine (CAS 166815-96-9) was added and the

mixture was allowed to warm to room temperature and was stirred for 3 hours. The reaction

10  mixture was evaporated to dryness and the residue was dissolved in dichloromethane (50 ml)
and this solution was washed with water (30 ml) and brine (30 ml) and dried. The solvent
was evaporated and the residue was chromatographed on a 50g Bond Elut column eluting
with a solvent gradient (isohexane-20% ethyl acetate/isohexane). Yield 2g, MH" 252.14.
NMR (CDCls): 1.0-1.2 (m, 2H), 1.4 (s, 9H), 1.5 (m, 1H), 1.7-1.8 (m, 2H), 2.3 (m, 2H), 2.6

15  (bt, 2H), 3.7 (s, 2H), 3.8 (s, 3H), 4.1 (m, 2H), 6.5.3 (m, 2H), 7.2 (m, 2H).

Step 2 Preparation of [(N-Boc-piperidin-4-yl)methyl]-(4-methoxyphenylmethyl)suiphone
S\\
oo
>r \n/ | OMe

m-Chloroperbezoic acid (2.81g) was added to a solution of [(N-Boc-piperidin-4-

20  yDmethyl]-(4-methoxyphenylmethyl)sulphide (2g) in dichloromethane (50 ml) at 0°C. The
reaction mixture was allowed to warm to room temperature and was stirred for 16 hours. The
reaction mixture was washed with 2M NaOH (20 ml), brine (20 m!) and dried. The solvent
was evaporated and the residue was purified on a 50g silica Bond Elut eluting with a solvent
gradient {isohexane-50% ethy] acetate/isohexane) to give the title compound, yield 1.75g,

25 MH' (-Boc) 284.11.



hydrochloride ~S\ w) O/ Ow

[ (N- Boc- pi peridi n-4-yl)nmethyl]-(4-nmethoxyphenyl net hyl ) sul phone (1.75g) was 5
stirred with 4MHO in dioxane (10 m) for 30 mnutes. The reaction mxture
was triturated W|th di et hyl ether and the solid obtained was filtered and
dried. Yi eMPHPYET3\ 4 284. The fol | owi ng conpounds wePET/BEWS/M20Bar ed

usi ng a process analogous to Methody,,l / HNO I / R48 MH Hydrogen 254
Fluoro 272 Methyl 268 10 Met hod Preparati on of

[ (piperi oBtépaﬂPf bﬁbﬂ@@%ﬂiﬁ%ﬁﬁﬁh&lp@ﬁ%ﬁkﬁimmewl)mpﬁoabone SM N OIO
I / SAO |11 tep 1 Preparation of

((N-Boc- dlYQ@IC Ilﬁe4 yl)met hyl t hi oacetate O 15 O Potassiumthi oacetate
(1.857 g) was added to a sol utign oxynet hyl - N- Boc- pi peri di ne (CAS
166815-96-9) (3 g) in DW (40 m gt ure was heated at 100C for 4
hours. The reaction m xture to roomtenperature and
water (5 m) was added. The r ige extracted with diethyl

et her (3x50 m %N The di et PRI et her WO 2004/ 05673 PCT/ SE2003/ 002008 82
~Boc-piperidin-4-yhmethyl]-(4-methoxyphenylmethyl)sulphone (1.75g) was

5  stirred with 4M HCl in dioxane (10 ml) for 30 minutes. The reaction mixture was triturated
with diethyl ether and the solid obtained was filtered and dried. Yield 1.42g. MH" 284,

The following compounds were also prepared using a process analogous to Method I

Hydrogen 254
Fluoro 272
Methyl 268

10
Method J
Preparation of [(piperidin-4-yl}methyl]- (4-mcthanesulphonylphenylmethyl)sulphone

// \\
<O

|\

Step 1 Preparation of {(N-Boc-piperidin-4-yl)methylthioacetate
Q

A
XO?O/\

Potassium thioacetate (1.857 g) was added to a solution of 4-tosyloxymethyl-N-Boc-
piperidine (CAS 166815-96-9) (3 g) in DMF (40 ml) and the mixture was heated at 100°C for
4 hours. The reaction mixture was allowed to cool to room temperature and water (5 ml) was
added. The reaction mixture was extracted with diethyl ether (3x50 ml). The diethyl ether

15



extracts were washed with saturated aqueous sodi um bi carbonate (50 m),
brine (50 mM) and were dried. Renoval of the solvent gave an orange oil
(2.2 g), MH 174, NWR (CDC13) : 1.2 (m 211), 1.45 (s, 9M 1.6 (m 111),
1.75 (bd, 21(%2 2.35 (s, 311), 2.65 (bt, 211), 2.8 (d, 21), 4.1 (m 211).
Thi s mat er "9 204%678ed wi t hout further purification. 5 BEEBEMOIMNEr ation of
N- Boc- pi peridin-4-yhnethylthiol. s sO/N O Sodi um borohydride (2.2 g) was
added in portions over 10 mnutes t0 a solution of (N
Boc- pi perdxhdis destlwd¥Bédwrith bit@ae8 baiedus soddurdbichBoired (5808, Yrike (59 thl)ahd 0C. The
m xture was 10 allowed to warmto roomterrperaturmpg was stirred for 2

r

hours. Theere daed. | Removakefthe soleent saveaporange gil £hd gl , YMR (eBCH) 5521 ved in

W th di o eRE s A0, 1A TR0 R R 208 B 2 2R B B3 T e
product g, aH).Oad@etefall was\edhithat flBecpnifitiad - 29% of the starting

material. This product was used without further purification. 15 Step 3
Prepardati on of [ (N Boc- piperidin-4-yl)nethyl]-(4-methanesul phonyl -

phenyl et %élﬁpd YAL 1 . g}g@ - adin-4__ -y Illnmethylthiol (1.155 g)
was addedél%(ﬂoia usﬁ%ﬁsf{lfgnﬁ%%plgo |u%nﬁ%8ﬁw§ﬁéﬂ'de (200 ng of a 60% di spersion
in mneral oil) in DM at 0OC and the m s stirred for 30 m nutes.

4- Met hanesul phonyl benzyl chloride (1.0 g) was added, the reaction mxture
was allowed to warmto roomterrp?[a d was stirred for 1 hour. The
reaction mxture was evaporate 0 yness and the resi due was dissolved in
di chl oronet hane (30 mM) and washed wth water (25 m) and brine (25 m) and
dried. The solSodivm bashgirilp (2.2pdasaided b gondons eserdifanivates e sdlutind of(N-a 509

silica Bopd Qut .eluting with a solvent, gradie i.sohexane- 50% et hyl
acet at e/ i SYHRR ‘.L‘L}‘ﬂ“gqﬂéyl ,acmiiz'gébmqﬂﬁiﬁ@”f’%&&@;a{b é: Q%E FIXBIEas™ 1 45 (s,
911), 10 1. alioWH to-wedm tolroSm(t&hpefaiide and waP stirtbd f8rd hours - Piw: rekdtion fdidthre was0> (S,
311), 3.75 (s, 311), 4.1 (m 211), 7.5 (d, 211), 7.9 (d, 21%).

evaporated and the residue was dissolved in water (10 ml), citric acid (2g) was added and the

mixture was extracted with dichloromethane (3x20 ml) and dried. Removal of the solvent

gave the product as an orange oil, which by NMR contained ~29% of the starting material.

This product was used without further purification.

15
Step 3 Preparation of [(N-Boc-piperidin-4-yl)methyl}-(4-methanesulphonyi-
phenylmethyl)sulphide

>r OTO/\S/\QS”O

8 ~
N-Boc-piperidin-4-ylmethylthiol (1.155 g) was added to a suspension of sodium

20  hydride (200 mg of 2 60% dispersion in mineral oil) in DMF at 0°C and the mixture was
stirred for 30 minutes. 4-Methanesulphonylbenzyl chloride (1.023 g) was added, the reaction
mixture was allowed to warm to room temperature and was stirred for 1 hour. The reaction
mixture was evaporated to dryness and the residue was dissolved in dichloromethane (30 ml)
and washed with water (25 ml) and brine (25 ml) and dried. The solvent was evaporated and

25  the residue was purified on a 50g silica Bond Elut eluting with a solvent gradient (isohexane-
50% ethyl acetate/isohexane). Yield 1g, MH" 300. NMR (CDCly) : 1.2 (m, 2H), 1.45 (s, 9H),
1.5 {m, 1H), 1.8 (m, 2H), 2.35 (d, 2H), 2.65 (bt, 2H), 3.05 (s, 3H), 3.75 (s, 3H), 4.1 (m, 2H),
7.5(d, 2H), 7.9 ( d, 2H).



WO 2004/ 056773 PCT/ SE2003/ 002008 83 Step 4 Preparation of
[ (N- Boc- pi peridi n-4-yl)nethyl]-(4-nmethanesul phonyl - phenyl net hyl ) sul phone.
This was carried out as described in Step 2 of Method I. Mr 376 (-

tert - Butylwo 20Mise753 (CDC13) :1.3 (m2H), 1.4 (s, 9H, 1&1@@2003)&20082 2 (ni,
1H, 2.7- 2.9 (m 4H, 3.1 (s, 311), 4.1 (m 2H), 4.3 (s, 2H, 7.6 (d, 2H,
8.0 (d, 2H). Step 5 83

[ (pi peridin-4-yl)methylj-(4-nmethanesul phonyl phenyl net hyl ) sul phone This was
carried out as described in Step 3 of Method I, WH ' 332. 10 The foll ow ng

R S R e ﬂ%@f@a@%}*ﬁ% A R

pyri di u- ﬁhepﬂnﬁ@l)splphbmﬁ n-4-yl 255 Method K 15

4- (2-[ Pi peri r1 sul hone 0~ 0 WO
2004/ 056773 %gyﬁ S%Qﬁé/dg%lg ?‘F‘r@%@?‘é’t wﬁ%’%ﬂ ferf-B“tYB NN{R
of 4- (- i 98(59 I QSH% /[ OH
Li t hi um um n?&ﬁlﬁw I‘f(f’(s 823 B'(ZWJFVIl ﬁ’%llbon qﬂ?ﬁ as” a ded
dr opwi se(m,t2)a4.3 s, aﬂ')p'h6 o, ZHD 180 (d, 2H)
4- (2-[ N-Boc- pi peri di n-4-yl ] et hyl sul phonyl ) benzoat e (1 2 g) [prepared
Step 5 [(piperidin-4-yl)methyl}-(4-methanesulphonylphenylmethyl)sulphone
This was carried out as described in Step 3 of Method I, MH" 332,
10

The following compounds were also prepared using a process analogous to Method J.

TR
R MH"
4-cyanophenyl 279
6-trifluoromethylpyridin-3-yl | 323
pyridin-2-yl 255
pyridin-4-yl 255

Method K
15  4-(2-[Piperidin-4-yl]ethylsulphonyl)benzyl methyl sulphone

Q.0

S
N ™~



5 according to Method B using ethyl-4-nercaptobenzoate (CAS 28276-32-6) as
starting material] in THE (20 m) at OC and the m xture was stirred for 30
m nutes. Ethyl acetate (10 m) was added followed by water (0.1 m), 2M
NaOH (0.1 m) and water (1 m) and Celite (2 g). The mxture was stirred
for 5 mi nuWe2'UNEF3 | tered. The filtrate was evaporat ed TTORMPARIE o give
1.086g, NWMR (CDC13) : 1.0-1.1 (m ?@),1.4 (s, 9H), 1.55-1.7 (m 5H), 2.6
(bt, 2H, 10 3.1 (m 2H), 4.1 (m ZH), 4.8 (s, 2H), 7.6 (d, 211), 7.9 (d,
2H). Ste ' 95 ol R4 BTl < phonyl ) benzyl
al cohol It[S ct)%yrg‘t? %ifa?iph f'_ glg%lc Piﬁ 0 I-@gﬂ@l@d%\lgﬁo%ﬂbr%ﬁlgﬁn%osiﬁ phonyl chloride
(541 nmg) was added to a solution of 4-(28NgBoc 15

pi peri di n-4-yl]ethyl sul phonyl ) ben 3 .086 g) and triethylam ne
(0.473 M) in dichloronethane (30 nff) at O e reaction m xture was
allowed to warmto room t and was for 16 hours. The
reaction m xture was washedjw tih water (25 mnl), dried and evaporated to
dryness. The residue obtained on evaporation of the solvent was passed
through a 509 1gfhiung SuRfien By&ideq@ 85 hl 8F # 1 M utioh h FHF PIvISHdediRPRE! _
(1 sohexane-50% 20 et hyl aceftate/isohexane), yield 765 ng. LC-MS showed this

to be a rborisolutiondf athyd 4@ i-Bewpiperidintallethylsulphonylbahzsate (52 2) (IyeparedThe

| Xt t t. step. Step 3 P o .

o (o~ [ Bcrtipgde Mithee B e i s iesas GRS AR D watie, . 0 0 omn
S\ 0 WO Bited1Pn6mT8(20GT) 2008l teatRttire Wos stitRd o I0 hilales OBthlyPdcetats (Xo ur e

fromStep 2 was added to a solution of the sodiumsalt of nethanethiol in

DVF at oand) wes addegdelioyyedhyvaierd0:laal), 2M BagH (Pd whavd water donh) andGelite & ure and

wa tirrgd . 1.6 r 0 idue

di 253 l/e ilﬁngl C &g%&é@ﬁﬁéﬂ@%% wriﬁfgﬁfﬁm&ﬂsﬁ%ﬁﬁ%wﬁﬁéﬁ?ﬂfg%nﬁ ¥ and brine
(20 M) angive lbd6gNMRVEIICIHt:i1d-1.0{m} 21), 34I(s,ORT), D55-2.7t(hne SHY, Adidt, 2HY, el d 602
9, N{O 31341 (m, 2H), 4.1 (m, 2H), 4.8 (s, 21H), 7.6 (d, 2H), 7.9 (d, 2H).

Step 2 Preparation of 4-(2-[N-Boc-piperidin-4-yl]ethylsulphonyl)benzyl alcohol tosylate

Q0
>y X
A\
0 O o

p—ToiueneSIﬂphonyl chldride (541 mg) was added to a solution of 4-(2-[N-Boc-

15  piperidin-4-yljethylsulphonyl)benzyl alcohol (1.086 g) and triethylamine (0.473 ml) in
dichloromethane (30 rl) at 0°C. The reaction mixture was allowed to warm to room
temperature and was stirred for 16 hours. The reaction mixture was washed with water (25
ml), dried and evaporated to dryness. The residue obtained on evaporation of the solvent was
passed through a 50g silica Bond Elut column eluting with a solvent gradient (isohexane-50%

20  ethyl acetate/isohexane), yield 765 mg. LC-MS showed this to be a mixture of the required
tosylate and the chloro analogue. The mixture was used for the next step.

Step 3 Preparation of 4-(2-[N-Boc-piperidin-4-yl]ethylsulphonyl)benzyl methyl thioether.

O\\ 20

XOT'\O/\/S@\/S\



Step 4 Preparation of4-(2-[ N Boc-piperidin-4-yl]ethyl sul phonyl)benzyl nethyl
sul phone. OSLO \ OOINI / S- ~I O O m Chl oroperbenzoic acid (720 ng) was
added to a solution of the thioether (Step 3) in 10 dichl ororrethane (20 m)
at 0C. The qg{ﬁ)&@%?_,mxture was allowed to warmto room erature and was
stirred for SU’E then washed with 2M NaCH (20 ni) aﬁHT’ﬁF 0AH002008 i) and
dried. The residue obtained on eva ation of the solvent was passed through
a 50g silica Bond Elut colum eluti'ng with a solvent gradient

(i sohexane- 50%h@fcﬁmhdef%ﬂfa?et£ﬁh§@ﬁ@m®?@)2 wid ﬂdé’d ﬂ:laGSdE{Hthhe sé&ﬁm(salt
tent - Butylf)_m NMVR “( COCL 2H), 15 1.4 (s, 9H), 1H), 1.6

(m 2H) e(dmnem mlzl\/é: FLHPC. E:q)reaczogsm(tgre ml)aﬂowechtomrmzeqqonn 1 (m 2H),

conpound Teperfstt gt e 50?36 b Sl ypobelh 8 EHER TRL SRRl 07 Sl phone
(402 ny) dEdlved th dithibrodtktliaRe (10 hifand ms&e@mevaiégzmhl) ah@bnﬂe {20u1) hdten

di et hyl et her was added and the precipitated solid was filtered and dri ed,
yi el d ¥ HairiedaEyaporatign gfthe polyent gave the progut, yield 602 mg, MH" 314,

4-(2-[ Pi peridin-4-yl]ethyl sul phonyl)benzamide % *O0 NI / N 25 0 WO
2004/ 056773 PCT/ SE2003/ 002008 86 Step 1 Preparation of 4-(2-[N Boc-

pi peri di nStép ¥ Plephiatios of ${(B[N-Bobpipeaidincieyfethiylslptonybeneilysthyl sulphone.

4- (2-[ N-Boc- pi peri di n-4-yl ] et hyl sul phonyl) benzoate (0.8 g) [prepared
according to Method B using ethyl-4-nmercaptgbenzoate (CAS 28276-32-6) as
starting material] in methanolic | of AM amoni a i n net hanol )

was heated to
N S
>I/O\[r ”\
0

O
m-Chloroperbenzoic acid (720 mg) was added to a solution of the thioether (Step 3) in

10  dichloromethane (20 ml) at 0°C. The reaction mixture was allowed to warm to room

temperature and was stirred for 16 hours then washed with 2M NaOH (20 ml) and brine (20

ml) and dried. The residue obtained on evaporation of the solvent was passed through a 50g

silica Bond Elut column eluting with a solvent gradient (isohexane-50% ethyl

acetate/isohexane), yield 416 mg, MH" 390 (- tert-Butyl). NMR (CDCl;) : 1.0-1.2 (m, 2H),
15 1.4 (s, 9H), 1.5 (m, 1H), 1.6 (m,2H), 1.7 (m, 2H), 2.6 (bt, 2H), 2.85 (s, 3H), 3.1 (m, 2H), 4.1

(m, 2H), 4.3 (m, 2H), 7.8 (d, 2H), 7.95 (d, 2H).

Step 5 Preparation of the title compound.
4-(2-[N-Boc-piperidin-4-yl]ethylsulphonyl)benzyl methyl sulphone (402 mg) was
20  stirred in 4M HCl in dioxane (10 ml) for 1 hour then diethylether was added and the
precipitated solid was filtered and dried, yield (HCl salf) 375 mg. MH" 346.

Method L
4-(2-[Piperidin-4-yljethylsulphonyl)benzamide

O\\S.;.O
o
Q

23



5 50C to give a clear solution and was allowed to stand at roomtenperature
for 72 hours. The reaction m xture was evaporated to dryness and the

resi due obtained on evaporation of the solvent was passed through a 50g
silica Bond Elut colum eluting with a solvent gradient gﬁsohexane- 50%

et hyl acetW0apidsfidkane), yield 394 ng, Null 297 (- Boc)PCTEE2088/803008
Preparation of title conpound 4-(2- Boc-

pi peri di n-4-yl]ethyl sul phonyl )benzahi de (394 ng) was stirred in 4M HO in

di oxane : W_shen. gdi et t he precipitated
ol 1 d was PR odoh o4 PR, Ppfa e h o Sl 557 P15 Mot hod M
Prepar ati on ofA ixtivfedofisthyd 4+ (2H[N-Bocyiparidid-4-yl]ethplaylphaiybbenzphta@B8ahi tri l e Step
| tert-Butyl . .

4- (2 (] 4- (ESPAFG AEROrRE o MStp AR TE S Y PRSI opErACAS PSUEBAH at e
Bromoacet gajiihk idaferiaf 20 mdthan SRSang @841 10n1af T dbhinBitia & methanol)nwas heated to .
N-tert-but oxyCarbonyl -4-[2-(4- 20 hydroxyphenyl sul phonyl)ethyl ] piperidine (1
g) in acef@hdoEhe arldar salntier andwasplowedttiostand at ivomatmpdradiglor Zhbourhidhei xt ur e
was stirred at roomtenperatyre for 16 rs.. The reaction ] Xt upe wa

il tered SRGAGRIXRT Wasevapliaieddo dmges dnd e iy tbiained op svehorthon o s

di ssol vedgdiVent ¥hilydsselGBioAEE a 508sifiba BAERhEs it witRg siR& fhditht h wat er
(2x50 nl), dried and evaporated to dryness, yield 1.4g. NWMR (CDC13): 1.1
(m 2H), (isohexqne-5094-pthyl agetptefischexgne), yiekl 334 m@ M 2% Bogds (m 2H), 4.1 (m
211), 4.9 (s, 2H), 7.1 (d, 2H), 7.9 (d, 211). Step 2

4- (2-{[ 4- (Cyanonet hoxy) phenyl ] sul fonyl }et hyl ) pi peridine tert-Butyl 4-(2-{

[ 4- ( cyanoB8tp Rokepaahiviydfltitkelcompyidd et hyl ) pi peridine-1 -carboxylate (-1.49)

was di ssol ved in dioxane (5 .m) and HCl/dioxane (20 m of 4M sql ution) was
added. 30 ThetHd- ¥ Bos- pagridinfryllsthyisylphanyliygnz @Ptmg) ragstiesd ipAM added

(75 m) a ' : e : : ;
(41 (2 pi DEH el | ERIP) LB o QU A ot ek lp ol wos o
yi el d 0. 9filterbtl khd3drded, VIEIABIT 5415H@I2F MgPMIH 97003/ 002008 87 Met hod N A
Preparation of

4-(2-{[4-(2-met hyl -2H-t etrazol -5-yl ) phenyl ] sul fonyl } et hyl ) pi peridine. Step
1 Benzy! 4Methdd ¥ Cyanophenyl ) sul f onyl ] et hyl } pi peri di ne-1-carboxyl ate.- 5
Benzyl chl orof ormate (800 ”31)11 was added to a solution of 4-[(2-piperidin-4-

Preparation of {4-[(2-piperidin-4-ylethyl)sulfonyl]phenoxy}acetonitrile

Step 1 tert-Butyl 4-(2-{[4-(cyanomethoxy)phenyl]sulfonyl} ethyl)piperidine-1-carboxylate
. ~ Bromoacetonitrile (320 mg) was added to a solution of N-tert-butoxycarbonyl-4-{2-(4-
20 hydroxyphen-ylmﬂphonyl)ethyl]piperidine (1 g) in acetone (20 ml) containing potassium
carbonate (037g ) and the mixture was stirred at room temperature for 16 hours. The reaction
mixture was filtered and the filtrate was evaporated to dryness. The residue was dissolved in
ethyl acetate (50 ml) and the solution was washed with water (2x50 ml), dried and evaporated
to dryness, yield 1.4g. NMR (CDCl3): 1.1 (m, 2H), 1.42 (s, 9H), 1.6 (m, SH), 2.6 (t, 3H), 3.1
25 (m, 2H), 4.1 (m, 2H), 4.9 (s, 2H), 7.1 {d, 2H), 7.9 (d, 2H).

Step 2 4-(2-{[4-(Cyanomethoxy)phenyl]sulfonyl} ethyl)piperidine
tert-Butyl 4-(2-{[4-(cyanomethoxy)phenyl]suifonyl} ethyl)piperidine-1-carboxylate
(1.4g ) was dissolved in dioxane (5 ml) and HCl/dioxane (20 ml of 4M solution) was added.
30 The mixture was stirred for 1 hour and diethyl ether was added (75 ml) and the oily precpitate
obtained was triturated to give {4-[(2-piperidin-4-ylethyl}sulfonyljphenoxy}acetonitrile
hydrochloride, yield 0.9g. M'H 309.



yl et hyl ) sul fonyl ] benzonitrile (1.4g, Method B) and triethylamne (1.3g) in
di chl oronethane (25 m) at OC. The reaction m xture was allowed to warmto
roomtenperature and was stirred for 2 hours, washed with 2M HCL (2x20 m)
and 2M NaOH (2x20 m) and dried. The residue obtained on renpval of the
sol vent wa¥PUPHI6TA by chromat ography on a Bond- El ut 1PCEHSE20#002E8 ng an

el uant gradi ent of hexane - 50% et hyl acetate/hexane. Yield 1.4g. NWMR
(ebc13): 0.9 (m 1H), 1.1 (m 1H), 1.8 (m 4H), 2.7 (in, 2H), 3.1 (m 211),
4.2 (in, Mkbhoa™ 1 (s, 211), 7.3 (m 5H), 7.9 (d, 2H), 8.05 (d, 2H). Step 2
Benzyl '

4- ( 2- { [ 4-Rreparatien ph4-62-{ B-(2-tppthul3d tetrazelonylipbeny]sutpny bethyd)pigeridinear boxy! at e.

15 The product fromstep 1 was m xed with sodi um azide (220 ng) and ammoni um
chloride (182 ng) in DMF (25 m) and heated at 100 C for 4 hours. The

react i on Sipt Befizyl Y- wkmﬁhéﬁl)ﬁﬂﬁhﬁ?dmﬂ}mrﬁiﬁievﬁﬁérbmteVapOrat ed. The

resi due was di ssolved 1 n dichloronethane and washed with 2M NaCH

(2x20 5m ) andﬁynz;éahlomé”maén(Saﬂma&%we@aﬁS%mqud(%ypm4-yu eld 1.9g,

of bonzyl kARG ERAARUTTE e blol BFa B TR 0 o8 IRl =1 7
2 i E)tzar I{ ?ia,r(es il)ca Uﬂlbﬂyhl_ﬁeectfdgggiiimewhs allowed to warm to room temperature and was

o1 hy ) bi PP IR ousaW Ry PAREMEROD ) 128 4 RGO Pranabanddeiod oTie
solution ﬁéldﬁ%tﬂé&%%m&m B¥ BHeQBivent(was ?&gﬁ%dgbry c%gonﬁo y drBSHdLEGONE &l ni ng

2M NaCH (5 m') and m xture was stir A second portion
of ety columat lwmg(ameﬂhauggradndt ek 50% eftly] actate/helciael Yiﬂld 1stg NMRg was

) addedCORR O3 8T 1 htEw B4 Ch B ot e b Yo 2 AR Bl VB o

di chl or omanhanemasydh, peALIY, RS2, Bond-el ut col um eI uting with 60%

et hyl acetate in hexane to gi ve: 30 Benzyl
4-(2-{[4-(2-nethyl - 2H-tetrazol - 5-yl ) phenyl ] sul fonyl } et hyl ) pi peri di ne-1-- carbo

e A B AR M oyl Dy, 29
2H), B 35 (d Thé brodubfifidnd $@p 1VWas 2610 WillOsodinPazIdeSE20 i) @pPABonit@ Benzy|

ot byl ) p Eélér%ﬁ&fahyéa{aﬁ%ﬁﬁél g T o B e on i 2, 1.8

(M SH), FashanboWed £/ dool ahdthé Bivervas Svaporatdh. Brbrisidue was dissolved in
dichloromethane (S0 ml) and washed with 2ZM NaOH (2x20 ml) and dried. Removal of the
solvent gave the product, yield 1.9g, M'H 456, which was used directly in the next stage.

20 _
Step 3 Preparation of benzy! 4-(2- {[4-(2-methyl-2H-tetrazol-5-yl)phenyl]sulfony!} ethyl)-
piperidine-1-carboxylate and benzy! 4-(2- {[4-(1-methyl-1H-tetrazol-5-yl)phenyl]sulfonyl}-
ethyl)piperidine-1-carboxylate

Methyl iodide (710 mg) was added to a solution of the product from step 2 (1.9g) in

25  ethanol (25 ml) containing 2M NaOH (5 ml) and the mixture was stirred for 16 hours. A
second portion of methyl icdide (710 mg) and 2M NaOH (5 ml) was added and stirring was
continued for 72 hours. The reaction mixture was concentrated and water (30 ml) added. The
precipitated solid was collected, dried and dissolved in dichloromethane and passed through a
Bond-elut column eluting with 60% ethyl acetate in hexane to give:

30 Benzyl 4-(2-{[4-(2-methyl-2H-tetrazol-5-yl)phenyl]sulfonyl}ethyl)piperidine-1-carboxylate,
yield 800 mg, NMR (CDCls): 1.1(m, 2H), 1.8 {m, 5H), 2.7 (m, 2H), 3.1 (m, 2H), 4.1 (m, 2H),
4.4 (s, 3H), 5.1 (s, 2H), 7.3 (m, SH), 8.05 (d, 2H), 8.35 (d, 2H). M'H 470.



4.15 (s, 3H, 5.1 (s, 2H, 7.4 (m 5H), 7.95 (d, 2H), 8.15 (d, 211). MH
470. 5 Step 4 Preparation

of 4- (2-{[ 4- (2-net hyl -2H-tetrazol - 5-yl ) phenyl ] sul fonyl } et hyl ) pi peri dine. 20%
Pal | adi um hydr oxi de on charcoal was added to a solution of benzyl 4-(2-{

[ 4- (2- 0 2004/056773 PCT/SE2003/002008

met hyl - 2H-t et razol - 5-yl ) phenyl ] sul fgnyl } et hyl) pi peri di ne-1-carboxyl ate (700

ng) ina mxture of ethyl acetate (50 rﬂ) and et hanol (150 m) and the

m xture % ogmah% 11 FORfrazdl-5 smﬂfdnméthp?fnb&&nne-ﬂa&bsﬁmé yst was
e

filtered an I'trate evaporate néss ive the title

corrpound mdaongwcmlsyﬂé(m,%ﬁol ﬁiﬁma WZU@EZE) :3. 11(:11, D1 (L. 7 (in,

8 39 (d ‘“Zﬂf ﬁ'@né@%%‘&%@ﬁﬁzﬁé 1%@?%@”861&%()%%%&%& eg ?n(gn 2.

anal ogous manner starting 15 with benzyl

4-(2-{[4-(1-methyl -l Htetrazol henyl ] sul fonyl } et hyl ) pi peri di ne-1 -
car bordy| Alten 4 Prestationot - {wecmeim? B arcics viohenstlsaltont) sty Dpiperidine

4-[(2- d I { I
Certoputyl 4o 2 iR Rl R agedih K Sitbor el LAY

Ni ckel Eéﬁéthﬁéﬂi &trezd dlétylﬁiwllmo fh&pllmm naddﬁfbogc?lafagﬂmg)lrﬂgde ﬁi(;:h?gggl
resin or o i de on erlit - ilable fro ric

g) in netfﬁléﬁﬁg‘{ ﬁfsaegﬁbma Fmﬂfﬁ(w@é@%‘ﬁﬁ W@%@@Sd’é’g}%ﬁ%a%‘i | owed to
tand f

byl 4. 2T ek faen AUSEhAlldoir THL (Aol ep Stered and the foato ovaporated o 717 oy
[ pr epHr ectirymss:mrgﬂvertge tltle dMetpoanid B3 2 whitersdlidayield 600 mg. NMR$CRGHEd . lafma] t he

s 11 1t SRDaL 7 KPotioh 264 2B FLlRh e Pl A Cotlih 8 G B R ol (30

m). The mgnbined filtrate and washings were evaporated to dryness and the
product was used w thout further purification. LC M, MH 269 (product 30
-Boc group). WO 2004/056773 PCT/ SE2003/ 002008 89 Step 2 Preparation of

title compoundgpy, corresponding 1-methyl analogue was prepared in an analogous manner starting
15  with benzyl 4-(2-{[4-(1-methyl-1H-tetrazol-5-yl)phenyl]sulfonyl} ethyl)piperidine-1-
carboxylate, yield 120 mg.

Methed O
Preparation of 4-[(2-pipéridin—4-ylethy1)sulfonyl]aniline.
0,0

\\l

Step 1 tert-Butyl 4-{2-[(4-aminophenyl)sulfonylJethyl}piperidine-1-carboxylate
Nickel (IT) acetate tetrahydrate (45 mg) was added to borohydride exchange resin
(borohydride on Amberlite® IRA-140 [available from Aldrich]) (3.61 g) in methanol (35 mi)
and after the reaction had subsided was allowed to stand for 1 minute. A solution of fert-
25  butyl 4-{2-[(4-nitrophenyl)sulfonyl]ethyl}piperidine-1-carboxylate (717 mg) [prepared
according to Method B} in methanol (5 ml) was added and the mixture was stirred at room
temperature for 16 hours. The reaction mixture was filtered through Celite® and the resin

20

was washed with methanol (3x10 ml). The combined filtrate and washings were evaporated
to dryness and the product was used without further purification. LC/MS, M+H 269 (product
30 -Boc group).



The product fromstep 1 (450ng) was dissolved in 4M HCO in dioxane (10 m)
and allowed to stand for 30 mnutes. Diethyl ether (20 mMl) was added and a
solid was obtained on trituration, yield 597 ng, MtH 269. 5 Method P

Pr epar at i owoano4id56773 PCT/SE2003/002008
{4-[(2-piperidin-4-ylethyl)sul fonyl Lphenyl }met hanesul fonam de. rr O Step 1
Preparation of tert-butyl 8

4-1 2- ({4~ | fo am no]l phenyl }thio)ethyl]- 10
pi peri di ﬁ&eg’{fké%%ﬁ%%{%@‘i‘vvﬁﬁ‘#‘gsul phonyl chloride (0.63 nl) was added to a
sol ution of teghd i’:ﬂﬁalﬁoﬂx{ﬁyi (445{)mg? was dissolved in 4M HCI in dioxane (10 ml) and

am nophenyl )t hi o] et hyl } pi peridi ne-|-carboxylate (1.61g, Method B) in
pyri di ne allawedpstagd {0138 raimutes Disthlpthes Waéaééf@mnééﬁghdw@m@amw

reactiontq@' Xt . g r 5 hours then evaporated to dryness. The
resi due was é‘#é’?é%@g%ﬁ#ﬁ’@%&%%fonet hane (40 m ) washed 15 with water (2x20
m ) add dried. The residue was purified by chromatography on a 50g silica

Bond- el ut__col ug‘n usi ng an eluant gradi ent of hexane-50% et hyl -
acet at e/ M&thad® viel d 320 ny. MrH 413. Step 2 Preparation of tert-butyl

pi per | 61 RSSOt et PAPEDPRRE RSP LLOS AR ¥ PO, agea 1o a

fo
sol ution of the product fromstep 1 9(224 ng) in dichloronethane (30 m) at
0C and was stirred for 3 hour J S d’n ture was washed with
), br qﬁ and dried. Renoval of the
25 NS

aqueous sodi um bi carbonate ( 0-
sol vent gave tert-butyl 4-[2-

[ (et hyl sul f onyl ) am no] phenyl }sul fonyl ) et hyl] pi peri di ne-1-carboxyl ate, 330
my, M+H 34 1 Peparptich afrerphmnint #&(Hﬁ[(maﬁaym&mugmlphmyliweMI-oxycar bonyl
group, was.r ved using. the procedure described in step 2 of Method O to
gi veqtohe pthc?ip}éle o??gboxx teas the hydrochloride salt, MtH 347. 30 WO

2004/ 056773 PMetiahealhofA2hlide 90.63Vil) wdt adied to a solution of fers-butyl 4-{2-[(4-
aminophenyl)thio]ethyl}piperidine-1-carboxylate (1.61g, Method B) in pyridine (40 ml) at
0°C and allowed to warm to room temperature. The reaction mixture was stirred for 5 hours
then evaporated to dryness. The residue was dissolved in dichloromethane (40 ml) washed

15  with water (2x20 ml) and dried. The residue was purified by chromatography on a 50g silica

Bond-elut column using an eluant gradient of hexane-50% ethyl acetate/hexane. Yield 320
- mg. M+H 413.

~ Step 2 Preparation of tert-butyl 4-[2-({4-[(methylsulfonyl)amino]phenyl}sulfonylethyl]-
20  piperidine-1-carboxylate.
| m-Chloroperbenzoic acid (375 mg) was added to a solution of the product from step 1
(314 mg) in dichloromethane (30 ml}) at 0°C and was stirred for 3 hours. The reaction
mixture was washed with aqueous sodium bicarbonate (20 ml), brine (20 ml) and dried.
Removal of the solvent gave tert-butyl 4-[2-({4-
25  [(methylsulfonyl)amino]phenyl} sulfonyl)ethyl]piperidine-1-carboxylate, 330 mg, M+H 347.

Step 3 Preparation of title compound
The tert-butoxycarbonyl group was removed using the procedure described in step 2
of Method O to give the title compound as the hydrochloride salt, M+H 347.
30 '



Preparati on of N-phenyl-N-{4-[(2-piperidin-4-ylethyl)sulfonyl]phenyl}urea
0> o I~ QI Phenylisocyanate (86 pl) was added to a solution of tert-butyl
4- {2-[(4- 5 am nophenyl)sul fonyl]ethyl}piperidine-I-carboxylate (300 ny,
Met hod 0) in dichloronethane (10 m) and the m xture V\ﬁs stlg&g for 16
hours. A W@ 2W&PS&a%ui val ent of phenylisocyanate was ad§&g® 0 Brri ng
continued for 24 hours. The reacti Odh m xture was poured onto a 20g silica
Bond-el ut colum and eluted with a Sol vent gradi ent of hexane-70% et hyl
acet at e/ he¥anRa. M H 388 (M Boc). 10 The tent-but oxycarbonyl group was
removed using t procedure described in step 2 of Method O to give the

title corﬁ@pmnoa@fﬂqdnenyldiw‘o%ﬂ(erip@edmali—rlethybseﬂfanﬂiphenﬁ}mmH 388. Method R

Preparation of

(3R) - 3- (3 5-di fl uorophenyl) - sul fonyl ) phenyl ] propanoic 15 acid O
O=S0 FOF To astirred tion o
(4S, 5R) - 1- { (3R) - 3- (3, 5- di f | NorOphenyl _@
(et hyl sul f onyl ) phenyl ] pr opanoyl } - 3, 4- di rret hyI henyl i m dazol i di n-2- one
(7.5g9) (prepaged .accor

3, 5-di f uor ph?rh??ﬂb? W&HEM%%@W b %é"(igﬁ‘i‘}"g%vé%'[(éaded a sol ution
of |itai %ﬁg%deﬁﬁgﬂﬁoﬁm%ﬁﬁ{n% -10Eakbdxy1a05B60 SMdo%ter stirring for

16 hours at ution was evaE orate reduced pressure and

t he resi ddiehlpwmethaneﬁ@dnlbend/@emlmeevw(sm )rléhdmdutﬁndzeonqmmev::K 200n) .

The aqueous | ayer was s rate h th di.chl or.omet hane, then
T o bty iR el s 3RE o SRR PR for 29 Bl et R

acet at e (ZRSlontd\dRONsNGSB eHd-chet cOliin HAGRRE with Y€1 éfaﬂﬁﬁi? Ahexane-70%

PCT/ SE2003/ 002005 91 su hate and evapor ated to give 4.8 gmpale cream

solid (9eohyliasetate/hexgor: Bog)y) |
10 The tert—butoxycarbonyl group was removed using the procedure described in step 2

of Method O to give the title compound as the hydrochloride salt, yield 124 mg, M+H 388,

Method R
Preparation of (3R)-3-(3,5-diflucrophenyl)-3-[4-(methylsulfonyl)phenyl]Jpropanoic
15 acid
o—\s"

) 8

E
To a stirred solution of (4S5,5R)-1-{(3R)-3-(3,5-diflucrophenyl)-3-[4-

(methylsulfonyl)phenyl]propaﬁoyl} -3,4-dimethyl-S-phenylimidazolidin-2-one (7.5g)
(prepared according to Method A, step 1, using 3,5-difluorphenylmagnesium bromide) in

20  THF (300ml) was added a solution of lithium hydroxide monohydrate(2.0g) in water (30ml).
After stirring for 16 hours at 20 — 25°C, the solution was evaporated at reduced pressure and
the residue partitioned between water (200ml) and dichloromethane (200m!). The aqueous
layer was separated and washed again with dichloromethane, then acidified to pH 2 with 2N
HCl and the precipitate extracted into ethyl acetate (200ml) which was dried over magnesium



3.15 (s, 3H), 4.60 (dd, 1H), 7.02 (t, 1H), 7.18 (d, 211), 7.67 (d, 2H), 7.82
(d, 2H). Method S 5 Preparation of

(3R)-3-(3, 5- difIuorophenyl)-N—rrethoxy-N—rrethyI-3-[4-

(et hyl sul fon ggshenyl]propanamde O0=SO i W FOF To astirred

mi xture of Y& ¥9}’ % 5-di fl uor ophenyl ) - 3-[ 4- (et hyl sul f BRY/FEIIREIHI0P -

propanoi ¢ acid (4. 89) N, O di net hyI hydr oxyl am ne hydrochl oride (1.5g) and
HATU (1.5g) 10 in dichloronethane (21 00 m) was added DI PEA (10 nl) and

stirring mﬁa@@ﬁaeweﬁte‘d%g&m$gﬂ@§1e@§ea&qohdmﬁeﬁ1)m1@(10r(hﬂz s added
and the o:wgianl c layer separated, then uccesswel W th 1M HCl, IM

NaCH and 6y 30804, J dﬁ@/\ﬁﬁllﬂr?é@l@ﬂﬁ%@éﬁ (d, Eag @Béﬂ,é’d{)and the residue
purified by chromatography on silica, eluting with ethyl acetate to give
4.79 (gun) 87%yield. NWR (CDC13): 3.04 (a, 3H), 3.13 (s, 3H), 3.18 (d, 2H),
3.65 (s, Methed)S 4.76 (t, 1H), 6.67 (t, lH) 6.78 (d, 2H), 7.44 (d, 2H),
7.89 (d 21-1) Met hod T Preparation

(4R) - £ (3, 5- dlﬁm%@ﬁ)‘ﬁ'@ﬁ@?ﬂ@?%@ﬁ%ﬁ?ﬁ%ﬁ@ﬂ'w an-2-one o \sO F
2
(OSR;: 3- ?3&%&%@[ﬁ@1@ﬂ@%ﬁﬂ%t hoxy- N- rret hyl -3-[4

(et hyl sul fonyl ) phenyl ] propanam §¢°2(4.7g) in dry THE (50 nl)under argon,
cooled to -20C, WD 2004/056773 e/ SE2003/ 002008 92 was added 12. Onl 3M
met hyl magnesi um brom de (12 m of ya~3M solution in ether). The reaction
was stirred for a further 1 hour @ then 50m 1M HO was cauti ously
added and

To a stirred mixture of (3R)-3-(3,5-difluorophenyl)-3-[4-(methylsulfonyl)phenyl]-

propanoic acid (4.8g), N,O-dimethy] hydroxylamine hydrochloride (1.5g) and HATU (1.5g)
10 in dichloromethane (200 ml) was added DIPEA (10 ml) and stirring was continued for 16

hours at 20 - 25°C; water (100 ml) was added and the organic layer separated, then washed

successively with 1M HCl, 1M NaOH and water. The solution was dried (MgSOs),

evaporated and the residue purified by chromatography on silica, elufing with ethy! acetate to

give 4.7g (gum) 87% yield. NMR (CDCly): 3.04 (s, 3H), 3.13 (s, 3H), 3.18 (d, 2H), 3.65 (5,
15 3H),4.76 (t, 1H), 6.67 {t, 1H), 6.78 (d, 2H), 7.44 (d, 2H), 7.89 (d, 2H).

Method T
Preparation of (4R)-4-(3,5-difluorophenyl)-4-[4-(methylsulfonyl}phenyi]butan-2-one

20 To a stirred solution of (3R)-3-(3,5-diflucrophenyl)-N-methoxy-N-methyl-3-[4-
(methylsulfonyl)phenyljpropanamide (4.7g) in dry THF (50 ml)under argon, cooled to —20°C,



the m xture extracted with ethyl acetate, dried and evaporated to give 4.1
gin (gum 99%vyield. NWR (CDC13): 2.16 (s, 3H), 3.043 (s, 3H), 3.21 (d,
2H), 4.69 (t, 1H, 6.67 (t,11), 6.77 (d, 5 214), 7.41 (d, 2H), 7.89 (d, 2H).
Met hod U (S)

N- (3- Ami no¥YQ2¥REMTr opyl ) - 4- [ 2- (4- et hanesul phony! phe RGTSERUHERI®) et nyl 1 pi p
eridine NO - 11 0/ SpO0O 0O 10 Sogy umtri acet oxyborohydride (1.6g) was
added to a m xture of (S) 3-phenyl-3-(tert-

but OXycar@&%ﬂh&fﬂMM% A nthehsln Grbma@®A)2 A14f a 3M solution in ether). T}m
4-[2-(4- et hanesul phddy henyl sul phonyl )eth lé&ﬂgerl di ne hy dro oride
ogl

(1. 215¢) weagtiohous Bjrrgdforia Givther bheuriab AW, @E@rﬁp I Was mﬁoubmdda@a@t irred

hydr oui el Tbpt Sxiriie w it el dolaf. 5 AR RIGRRER G4 Tt o Do e U
di chl or oNEMETDEIN! 2 b 0) 3RS 643 (5,380, 10t (3, BIS), W0 (£, I1m,06'@ﬂﬁ,tﬂ{)re$v 1. 59)

for 16 hours and filtered. The filtrate was chr omat ogr aphed "on améOQ silica
Bond But E@,&M(@I%ikﬁp(ﬁ,ﬁm ethyl acetate to give the Hoc protected title
conpound as a-white solid, yield 1.595g, MV 565. 20 The Boc:- protected
conpound (1.59g) was di ssol ved in 4M HC | di oxane (I OrM)and allowed to stand
at room tMedaure for 1 hour. The reaction m'xture was evaporated to
dryness, redissol ved in 2 sodi um h drOXI de ( {71) and extracted with

di chl or onf) NaffeAminey P&‘?Ri’lh‘? 76 F@m‘&l’hw phepyladphearbetiyd pdperiinet j ¢ | e
conpound, vyi el d 0.569, M+ 4693 25

(S) 3- phenyl -3-(tart-butoxycarb )pr8 Ponal dehyde O N Nk "0 1fl WO
2004/ 056773 PCT/ SE2003/ 00200 93 th u |um hydride (19 ml of IM

solution in THF) was added t sol ution of
(ﬁ)\

10 Sodium triacetoxyborohydride (1.6g) was added to a2 mixture of (S) 3-phenyl-3-(tert-
butoxycarbonylamino)propionaldehyde (1.23g) and 4-{2-(4-methanesulphonylphenyl-
sulphonyl)ethyl]piperidine hydrochloride (1.215g) (Method B) in dichloromethane (50ml)
and the mixture was stirred for 16 hours. The reaction mixture was washed successively with
2M sodium hydroxide (15ml), water (15ml) and brine (15ml) and dried. The

15  dichloromethane solution was stirred with PS-NCO (isocyanate resin, 1.5g) for 16 hours and
filtered. The filirate was chromatographed on a 50g silica Bond Elut column eluting with
ethyl acetate to give the Boc protected title compound as a white solid, yield 1.595g, MH"
565.

20 The Boc protected compound (1.59g) was dissolved in 4M HCVdioxane (10ml)-and
allowed to stand at room temperature for 1 hour. The reaction mixture was evaporated to
dryness, redissolved in 2M sodium hydroxide (10ml) and extracted with dichloromethane
(2x20ml) and dried. Removal of the solvent gave the title compound, yield 0.56g, MH" 465.

25  (S) 3-phenyl-3-(tert-butoxycarbonylamino)propionaldehyde

5e

@/‘wo



(S) 3-phenyl-3-(tert-butoxycarbonyl am no)propionic acid (5.01g) in THE
(50m ) at OC. The reaction mxture was stirred for 1 hour and ethyl acetate
(20nl) was added foll owed by water (0.5nl), 6M sodi um hydroxi de (0.5nml) and
wat er (5rr1zN. The m xture was filtered through 5 Celite and evaporated to
dryness t ol W&5€I733_ phenyl - 3- (t ert - but oxycar bonyl ani nBYHPEAEMER08 i e| d
2.89g. This material was dissolved gsn di chl oronet hane (40mL) and Dess Martin
peri odi nane (2.12g) was added. The reaction m xture was stirred for 1 hour
then washed wLithiunP4¥uSdlic &y &ridd (0% i of (M e3R8 iR bwas Hadéd QM shlvdipsl oflr i ed.

The di chl gr onet hane sol ution. was concentrated to a volune of about 20nl and

used dird8} 3?@%!‘?1(@" trl@%t?xﬁﬂfbg@flmﬂﬁ@ﬁﬂl%wl‘b(ﬁq;@ HoTHF (30} atdSepdbads to
DT L S8Rbh BRS Ak SSRRTRP 1 85 ARRP RV OB Voo Mbd RiofBFhPLALGAN
i ndi ng assay. ranes wer e prepare rom Chi nése hanster ovary cells
whi ch ex0&ate M sodiuaeiyaindxideiot Snil) amiwiteRSmt) e Thp ixture Wagsfilteraed thioagtes wer e

I ncubated_ 15 with 0.1'nM i odi nat ed RA Eséﬁci ntillation proximty beads and

| RANT
vari ods Cerhitecandeanosated iordrynesstoB ey Adbenyi-3rlfrer-PHomicarbepy amngdpripenel. p| at es.
The amoun yoJer At Wi : a%{n' ned by
scintill t?lg%'sg%u%%?%?e &onp%?fsg’%ﬁq%ﬁlr@g}so%agg%@ nea esggir conpounds and
t he concemetipdibamen(242g)ceasmdded] Theiredvtidn mittere edis Sthidedofor b homctheérowtashed with RANTES

was cal c te 0). rtain pounds, of, f.0 a.(x) have an_ 1 C50 of |ess
than. 20 BBt bgptics Soehal i bR, (BT H g olhd e bmpitEnt Rindi ng. of
MP-1 a Wai 3aeRES8E 0% vdlins Bf dtouf Tomllaad uedideeas RimdhRgs@gsay. Menbranes
wererrﬁ{epared from Chi nese hanster ovary cells "which expressed the

reco nant human CCR5 receptor. These menbranes were incubated 25 with
O.InMiodinated MP-la , scintillatji imty beads and vari ous
concentrations of the conpounds of’k3 E%ention in 96-wel | plates. The
amount of i odiTheabilit\fRRompotinidnel inhibit thé biadihg 6ERANTESARasd8iessedibnad ihy
scintillation ¢countjng.. Corrpetit‘ingn curves were obtai.ned for conpounds and

the concelfe rdidiganstbiedingawan Membroes ¥pr atewred fvsdrbinerahamptstyvant ells M P- | a
was cal ¢ %&ﬁg?gé&%h rechtnbihtt Hof{ah HeS, t&.omk%eﬁ&nﬁfgéﬁﬁreﬁﬁdb%g of |ess

than 30 5 romthrs test for ceftain conpou he | nvention
ar e ptesewiled1nM iddihdted RANTES, scintillation proximity beads and various concentrations of
the compounds of the invention in 96-well plates. The amount of iodinated RANTES bound

to the receptor was determined by scintillation counting, Competition curves were obtained

-q

for compounds and the concentration of compound which displaced 50% of bound iodinated
RANTES was calculated (ICs). Certain compounds of formula (I} have an ICsq of less than
20 50uM.
' Example 20
The ability of compounds to inhibit the binding of MIP-1c was assessed by an in vitro

radioligand binding assay. Membranes were prepared from Chinese hamster ovary cells
which expressed the recombinant human CCRS receptor. These membranes were incubated
25  with 0.InM iodinated MIP-1o: , Scintillation proximity beads and various concentrations of
the compounds of the invention in 96-well plates. The amount of iodinated MIP-1a bound to.
the receptor was determined by scintillation counting. Competition curves were obtained for
compounds and the concentration of compound which displaced 50% of bound iodinated
MIP-1a was caleulated (ICsp). Certain compounds of formula (I) have an ICs; of less than
30 50uM. '
Results from this test for certain compounds of the invention are presented in Table
XV. In Table XV the results are presented as Pic50 values. A Pic50 value is the negative log
(to base 10) of the ICso result, so an IC50 of 1M (that is 1 x 10°M) gives a Pic50 of 6. Ifa



XV. In Table XV the results are presented as Pic50 values. A PicSO value is
the negative log (to base 10) of the I1C50 result, so an I1C50 of 1M (that is
1 x 10'6M gives a Pic50 of 6. If a WO 2004/ 056773 PCT/ SE2003/ 002008 94
conmpound was tested nore than once then the data below is an average of the
probative PRSIy ts. TABLE XV Tabl e Number ConpounBCTHERME0MES0 1 6
6.91 188.58 | 137.9 116 8.634 Il 1 8.8 11l 319.0 I1V2388 V7
9.2 V198.7 V 268.8 VII 1 8.35 Xl 18 9.3 5 WD 2004/056773

PCT/ SE20Qampéiid Qs téited Bedie BRan bndothpi thedne beiowis wn seersyfe dfifie: protive teeld, f or
exanple wherein R is aryl or CGlinked pip eridine. RO Rz RI | Oii RO
RITOH RESHUS Rz N

TABLE XV
Table Number Compound number Pic50
1 6 6.91
I 8 8.58
I 13 7.9
1 16 8.63
114 1 8.8
m 31 9.0
v 2 8.8
\' 7 9.2
\' 19 8.7
\Y 26 8.85
" VIO 1 8.95
X1 18 9.3




VR-0 nXI1 JImR-T/NR2 RZ5 i Wttig reaction (eg LHDVS,

tri et hyl phosphonoacetate) ii Catalytic hydrogenation (eg H2, 10% Pd/C) iii
Reduction (eg LAH) iv Oxidation (eg Dess-Martin oxidation) 1 JnR v
reductive anm nation with N CA using sodium 10 triacetoxyborohydride) WO
2004/ 05677¥ PEHEETB03/ 002008 96 Schene 2 To prepare cHRUEEABIYS ¢ he

i nvention, for exanple wherein R igg aryl or Clinked piperidine. RO RORL
0O ii R0O0O2O™EHRR iii rBA'nXL ImR4 ~ R2 R3 5 i Base hydrolysis (eg
LiOH, MOH/ H20) ii McwMgCl, R3MyBr, $dhé@efA MR iii reductive amnation N in
presence of .titaniumtetra-_ isopropoxi de (eg using sodi um .

tri acet oxybor dleyaenategompgunds of the invention, for example wherein R” is aryl or C-linked

piperidine. ‘

R0 . R

g i R\lf\(o i RWO i RH/\/OH
R? R Qe ke b T

5 i Wittig reaction (eg LHDMS, triethylphosphonoacetate)
ii Catalytic hydrogenation (eg Ha, 10% Pd/C)
ii Reduction (eg LAH)
iv Oxidation (eg Dess-Martin oxidation)

K\}D’{A}MH?R‘
N

v reductive ammination with
10 triacetoxyborohydride)

(eg using sodium



WO 2004/ 056773 PCT/ SE2003/ 002008 97 Schene 3 To prepare conpounds of the

i nvention, for exanple wherein R is aryl, heteroaryl, heterocyclyl or
NR1ISC(OR14. ROHRL FV R Z (~ ~~"L JmR4 nX'LImR4 RNA 2 5 in which L
is an activated group, such as hal ogen, nesylate, tosylate or triflate.
Schene 4 TIOIRHE6E3conpounds of the invention, for exaRETSEWPHMR R s
aryl, heteroaryl, heterocyclyl or 3C(OR34 R2 ORNXI1 I mR4 2 O2 L3 2
nX~l. ImMmRd Ry N7 10 R2 in whith L' is a halogen, an activated ester or
a conplex fornmed with a carbodiim degch¥Re3004/ 056773 PCT/ SE2003/ 002008 98
Scheme 5 To prepare conpounds of the Invention, for .exqr_rpl e wherein R is
NR13C(O) R14 -ToQ@repare cempoudis-ofthelingention, fonexagplerwhegein R is aryl or C-linked

piperidine.
R 0 . 1
YY ' RY\(O i R’ O
R O : — Y'Y
R® OH RZ R
/
nx{’ﬂ?R“
1 A
R R
5 i Base hydrolysis (eg LiOH, MeOH/H,0)

ii  MeMgCl, R*MgBr, Et,0

4
WR
in presence of titanium tetra-

isopropoxide (eg using sodium triacetoxyborohydride)

iii reductive amination

10



1Z R3 RRI4 Oy PP JmR nX1 JmR4 CAiii HZNNy?y/ KK R 3 i reductive
amnation (if R3 is H can use sodiumtriacetoxyborohydride; if R3 is alkyl

S can use titaniumtetra-isopropoxide and sodiumtriacetoxybaorohydride) ii
Deprot ect i gv;}b%g‘g TFA) iii am de bond formation (eg acid chloride, active
ester or c ¥%de nedi at ed) WD 2004/ 056773 PCT/ SE20PCT/ERIMNA0089 Schere
5 To prepare conpounds of the invengi on, for exanple wherein R is

pi perazine. z R~ 2 I~ AnX1 JmR | OHOHHONNRIZ lii XL ImR ~y A F N
CCv ONNARz R v \vi v N~nX1 Jri8RelBe 3N ~CnX | Jm R4 OK, ,» Fk2 NA AR
N A5 i Conversion of an OH tq a |eaving group (eg. tosyl chloride (L2 is
Tosyl ate) or Fedyapareciopeungs of T-PEIP%CHFJ‘B%&P%RX@P? le wherein R is aryl, heteroaryl,

heterocyclyl or NR*C(O)R™.
1
RZ >

5 inwhich L is an activated group, such as halogen, mesylate, tosylate or triflate.

Scheme 4
To prepare compounds of the invention, for example wherein R’ is aryl, heteroaryl,
heterocyclyl or NREC(OR™.

1 )
X
RYYO RWO, R1 b@'{l-i\ ‘HR
-—# .
RO R2 LY hilh
. RR 0O .

R4

10
in which L' is a halogen, an activated ester or a complex formed with a carbodiimide.



S1 1 JmRii displacenent reaction with N (eg in presence of triethylam ne)
iii Mesyl chloride, DCM OC iv D splacenent reaction wth nono-protected

pi perazine (P is a protecting group) 10 v Displacenent reaction with R
substitute ' ine vi Deprotection (TFA for Boc, hydrogenation for Cbz)
vi i Dependgﬁ)giogﬁ&%lsacyl ation, sul phonyl ation, alkyl atiwfngg@(?@%“i“‘f/e

am nati on WO 2004/ 056773 PCT/ SEZOO%OOZOOS 100 Schene 6 To prepare
conpounds of the invention, for exanple wherein R is aryl or piperidine. O
O RORNOii R /N O1--~20 7¢thethéey /111 ROVR ~"/OH RORf
"I nXLJmR R2 o N5 i activation of acid group and Fpﬂ‘iég? i th chiral

auxi | i ary (egTe@Epare compoynds of theipvention forgrasplg FhsteipRals Br,
Cu(l)!l, TVEDH, db-butylboron triflate) iii reduction (eg lithium alum nium
hydride) | Dﬁﬁl v Oxidation (eg Dess @L%Q eagen nme“

i reductive amination (if R? is H can use sodium triacetoxyborohydride; if R? is alkyl
5 can use titanium tetra-isopropoxide and sodium triacetoxyborohydride)
il Deprotection (eg TFA)

iii amide bond formation (eg acid chloride, active ester or carbodiimide mediated)



10 vi reductive amnation (eg with sodiumtriacet oxyborohydride) WO
2004/ 056773 PCT/ SE2003/ 002008 101 Schene 7 To prepare conpounds of the

invention. AA:nL3 RNRAN RZRZ (~ ii XI1 ImR4 nXl1 1ImR4 RNA RZ i
activation via halide, tosylate, nesylate, triflate 5_i] a}%’ 0%&tsal ysed
di spl acendv® 20000567QLAI M5 1. A conpound of formula (1) PCRSE2003/0 Rz/ ' "N\

A(CH2)n XA(CH2)m R4 (1) 5 V\/nerelg Ais absent R is Cl.s alkyl,

CCONR R11, C(O2R 2 NR 3C(O R14 NR"C(O NRL6R17NRt 8C( O 2R19, heterocyclyl
aryl or heteroaryl; R, R3 Rs, Klesehe®le R s are hydrogen or Ct.e al kyl; 10
R', R12, R14, R 7 and K9 are C .s alkyl (optionally sybstituted by halo
hydroxy. C, .6 Todrsnssecompoundsiofithsrinentipn, forexgmplecyhssgin By is gipgsaziemal | y
substituted %o) Cs.6 cycloal kenyl, S(Cl4 al kyl), S(OXC, .4 al kyl),

S(02(C, .4 & het ef oarggl , _aryl het eroaryl oxy o %er yi,
7 0¥icl oal Kyl%pnal |yl subshl tuted A

het er oaryl ,
OH L?

R

| anRR‘
P\N/\ A xt Test v o C W

5 i Conversion of an OH to a leaving group (eg tosyl chloride (L? is Tosylate) or mesyl
chloride (L? is Mesylate))
@*‘}nx{’*]w
N
ii displacement reaction with
iii Mesyl chloride, DCM 0°C

iv Displacement reaction with mono-protected piperazine (P is a protecting group)

(eg in presence of triethylamine)

10 v Displacement reaction with R substituted piperazine
vi Deprotection {TFA for Boc, hydrogenation for Cbz)
vii  Depending on R, acylation, sulphonylation, alkylation, reductive amination



halo or C,.4 alkyl), C4.7 cycloal kyl fused to a phenyl ring. C-.7
cycl oal kenyl, or, 15 heterocyclyl (itself optionally substituted by oxo,
C(O(C .b alkyl), S(Ok(C,.6 alkyl), halo or Cl1.4 alkyl); or R', R12, Rl4
and R 7 can aI so be hydrogen; or RIO and R', and/or R16 and R17 may join to
forma 4-, 2284087 enbered ring which optional Iy i ncl RHEE203102008,gen,
oxygen or sul phur atom said ring %gng optionally substituted by Cl.6

al kyl, S(O,(C,.6 alkyl) or C(O(C al kyI); 20 R2 is C .6 al kyl, phenyl,
heteroaryl or C3.7 cycloal kyl; R3 isgpém®s C .a al kyl; R4 is aryl,
heteroaryl, Cl.6 alkyl or 3. 7 cycl oal kyl; Xis O or S( O in and n are,

i ndependent | y To@repare cpmppurgis ogﬂmnmuoqur efample WhereinBr Iéarsésraxpym linpheny|
and heteroaryl noieties are independeptly optionally substituted by one or
nmore of halo, cyan, nitro, hydro® (IC( O) NR20OR21, NR2R13, NR24C(%

NR26C( O) NR27Rr s S(O)2NR29R30 NR3' JTORR32 (O NR33R34 CO2R36 7COZR38
S(O)gR39R 0A, C, . Rlal ky |1y nono- substltuted (O)ztsa or
C(ONR'RS2), C2.16 al kénvl, ¢2.6 Iky yl. C3.10 gycl ogkky! oal kyl ,
30 C .6 alkoxy(&.6)alkyl, C .6amlkqg (opti onallysnmono- ub ed by
CD2R53, C(O) NR34Rss, cyano, heter .m\ or C(O) NHS(O) 2Rg8) , A

C, .6 103 hal oal koxy, phenyl, phenylk{C¥ 4)al kyl, phenoxy, phen

phenyl S(O), phenyl S(O 2, phenyl (Cl.4)al koxy, heteroaryl ,
heteroaryl (G 4)allcyl, heteroaryloxy or heteroaryl(C . 4)al koxy; wherein
any of the imediately foregoing phenyl and hetegbaryl noietfyes are
optionally substituted with halo, hydroxy, nitp6, M(Cl.1 al kyly, S(O (Cl.4
al kyl), 5 S(0)2(Ci1-4 alkyl), S(O2NH2, S(O 2 (Cl 4 al kyl), §S(0) 2N(Cla

al kyl')2, cyan, Cl4 alkyl, Cl.4 alkoxy, C(ONH2, C(O NH(C14 al kyl),
C(ON(CL. 4 alkyl)2, CORH CO2(Cl. 4 alkyl), NHC(O(CL.4 alkyl),

NHS(O) 2(Cl1.4 al kyl), CF3 or COCF3; B |'herW| se staled hetepgeyclyl is
optional Iy substituted by Cl.6 alkyl iopt]i onal | y¥ subst ™yut &d” by phenyl
{which itself optionally substituted Hb Hal o, TIZ al kyl , gC14 10 al koxy,

cyan, nitro, CF3, OCF3, (Qél/?yyl)C(O)NH S(O 2NH2, O =4 alkylthio,

S(O(CL.4 alkyl) or S(O2(d - a\}ikyl)} or heteroaryl {which itself
optionally substituted

8]

Y

N

5 1 activation of acid group and coupling with chiral auxiliary (eg SOCl, , )
it 1,4-addition of organocuprate (eg R:MgBr, Cu(D)I, TMEDA, di-butylboron triflate)
il reduction (eg lithium aluminium hydride)
iv Dibal
v Oxidation (eg Dess-Martin reagent)
10 wi reductive amination (eg with sodium triacetoxyborohydride)



by hal o, Cl14 al kyl, Cl A al koxy, cyan, nitro, CF3, (Cl -4 alkyl)C(O NH,

S(O 2NH2, C14 alkylthio, S(O (ClA alkyl) or S(O2(Cl.4 alkyl)}], phenyl
{optionally substi tuted by halo, Cl.4 alkyl, Cl4 al koxy, cyano, nitro, CF3,
OCF3, (C1. O NH, S(O 2NH2, 15 Cl14 al kylthi o, (Ql)éém al kyl) or

S( O 2(C14 E’IQ&‘)P)// "Ret er oar yI {opti onal | y substituted ! PQ?’OOZQQ&L aI kyl ,
Cl 4 al koxy, cyano nitro, lelalkyI)C(O)NH S(O)2NH2 a 4

al kylthio, S(O(Cl1.4 al kyl) or S(O)g Cl.4 alkyl)), S(O 2NR4OR41, C(O) R42,
C(O2(C-6 alkyl) (such as tart-butgsma&ybonyl), C(O 2(phenyl (Cl.2 al kyl))
(such as benz%‘l oxycar bonyl ), C(O)NHI? 43, S(O) 2R44, NHS(O) 2NHR45, NHC( O) R46,
20 NHC( O NHR4 OMBPMQS(OGPQMB meawmb@n none of these last four substituents
is linked to aring nitrogen; k, 1, p and q are, independently, 0, 1 or 2;
R20, R22, e, R26 Raj 1 R33 R37 Roo RR and R54 are, independently,
hydr ogen or Cl.6 al Y25 J@H, R73, Ras’ 6 Ras R39 R41

Raa' Rai,R R4s Rag! R50, B?, wd K57 are,

i ndependent . yl (optichraly subsli hydr oxy, Cl-6
al koxy, C 4 | oal koxy, C3.6 cycloal kyl, C5. yefoalXenyl, S(Cl-4 alkyl),
S(O(C1.4 alRyl), S(O2(Cl1.4 alkyl), heteroghyl, phenyl, heteroaryl oxy or

phenyl oxy), C3.7 cycloal kyl, phenyl or heterodaryl; wherein any of the
i mredi ately 30 foregoi ng phenyl and heteroaryl noiethies are optionally
substituted with halo, hydroxy, nitro, S(O _4 al kyl) %Eti\ sal kyl ),
S(O2(CL.4 alkyl), S(O2NH2, S(O2NH(C -4 alkyl), 4-al yI)2 cyan,
Cl4 al kyl, Cl14 al koxy, C(ONH2, 104 C(ONH(C -4 al kyI) C(ONC .4 al kyl) 2,
CO2H, C02(C14 alkyl), NHC(O (C14 alkyl), NHS(O 2(Cl4 alkyl), C(O (C14
al kyl), CF3 or OCF3; R21, R23, R25, R28, R3O0, R34, R35, R36, R41l, R42, R43,
R45, R46, R47, R52, R53, R55 and R57 may additionally be hydrogen; 2. A
conpound as clained in claiml wherein R is NHC(O R14, phenyl or
het erocyclyl, wherein R14 is as defined in claim1, %)4
heterocyclyl are optionally substituted as describegin 1:m

2

R

i activation via halide, tosylate, mesylate, triflate
5 ii base catalysed displacement



3. A compound as clainmed in claiml or 2 wherein R2 is phenyl or heteroaryl,
either of which is optionally substituted by halo, Cl.4 alkyl, Cl1 4 al koxy,
S(O,(CL.4 alkyl), nitro, <cyano or CF3; wherein nis 0, 1 or 2. 15 4. A
conmpound as clainmed in claiml1, 2 or 3 wherein R3 is hydrogen. 5. A conpound
as claimed in claiml, 2, 3 or 4 wherein R4 is phenyl optionally

substituted by one or nore of halo, hydfdxy, nitro, S(A _6 alkyl), S(O(Cl.6

alkyl), S(0)2(Cl.6 alkyl), S(O NH2, S(0Q (Cl-6 alkyl), S(O2N(d .5
al kyl)2, cyan, C14 6 20 alkyl, Cl-6 al @%AZS(O)Z(CL 6 al kyl),
0S5(02(C -6 al kyl), OCH2heteroaryl, OCH2CO2H, OCH2CQO2( Cl-6 al kyl),
OCH2C( O) NH2, OCH2C(O) NH(Cl -6 al kyl), OCH2CN, NH2, NH(Cl1.6 al kyl), N(Cl -6
allcyl)2, c(0O NH2, u@m@fwﬁ@n, C(O N(CL.6 al kyl)2, CRH, C02(Cl-6
al kyl), NHC(O) (CL-6 al kyl), NH%(;O)O(CI -6 alkyl), NHS(O2(Cl-6 alkyl), CF3,
CHF2, CH2F, CH2CF3, OCF®\ heteroary, r 25 heteroaryl (Cl4 al kyl); wherein
EMupJ\a.r

t he foregoi ng heteroaryl ptd K\ | { utet hal o,
hydroxy, nitro, S(Cl4 alRyl), S(O &&Z1.4 al %/1?)5‘, S( &‘248}0 Q a?blzyl),

S(O) 2NH2, S(O 2NH(C14 al kyl), S(0)2N(C14 al kyl)2, cyan, Cl4 al kyl, Cl4

al koxy, C(® NH2, G{femi(Cl-4 alkyl), C(ONCl4 allcyl)2, CORH CO2(Cl4

al kyl), NHC(O (C14, al IB;I NHS(O) 2(Cl14 al kyl), CF3 or OCF3. In 6. A
conmpound as cl ai med i9:3 ﬁ%ﬂ one of the preceding clains wherein nis 2. 105
7. A conpound as clfdiimépbMl,@ﬂ@)ﬁﬁ@l‘bt(@)@‘z,mlégﬁmm’d}m‘%ﬁ(ﬁmm‘hé‘ﬂei ninis 0.

502 B0 A pr oddb PR, Bekad R U AR BASE U as ol ai med i clai m 1
conprising: a. to m&pdla!%Rrtanphlad hydregenionCRalind; hydr ogen, coupling a
Aand X ard%s det hedt bR cREMH B SR st e r b R S e ™ ™
alkoxy, C.¢ haloalkoxy, Cs.s cycloalkyl (optionally substituted by halo), Css
cycloalkenyl, 8(Cy4 alkyl), S(OXC.4 alkyl), S(0)2(C1.4 alkyl), heteroaryl, aryl,
heteroaryloxy or aryloxy), aryl, heteroaryl, Ci.7 cycloalkyl (optionally substituted by
halo or Cy.q alkyl), Cer cycloalkyl fused to 2 phenyl ring, Cs.7 cycloalkenyl, or,
15 heterocyciyl (itself optionally substituted by oxo, C(OXC,.¢ alkyl), S(OX(Ci.; alkyl),
halo or C.4 alkyl); or R'}, R'?, R'* and R" can also be hydrogen;
or R'® and R*!, and/or R'® and R'” may join to form a 4-, 5- or 6-membered ring which
optionally includes a nitrogen, oxygeh or sulphur atom, said ring being optionally
substituted by Ci.4 alkyl, S{OXC.s alkyl) or C(OXC).¢ alkyl);
20 R? is Cy. alkyl, phenyl, heteroaryl or Cy.7 cycloalkyl; |
R’ is H or Cy.4 alkyl;
R is aryl, heteroaryl, C,.¢ aliyl or Cs.; cycloalkyl;
X iz O or S(O)y;
m and n are, independently, 0, 1, 2 or 3, provided m + n is 1 or more;
25 aryl, phenyl and heteroaryl moicties are independently optionally substituted by one or
more of halo, cyano, nitro, hydroxy, OC(OINR*R*, NR¥*R®, NR¥C(O)R®,
NRXC(OINRTR®, §(0);NRPR*, NR*'S(0),R*, C(O)NRPR™, CO.R*,
NRYCO;R™®, $(0)R*, 08(0):RY, Cy.5 alkyl (optionally mono-substituted by
S(0):R*® or COINR*'R™), Cy. nlkenyl, Ca.6 alkynyl, Ca.io cycloalkyl, Cy.s haloalkyl,
30 Ch.s alkoxy(Cr.e)alkyl, Cy.¢ alkoxy (optionally mono-substituted by CO-R*,
C(O)NR¥R*, cyano, heteroaryl or C(O)NHS(0):R*®), NHC(O)NHRY, C\.¢



RLHRZ O(lIV) wherein R and R2 are as defined in claim1, in the presence
of NaBH(OAc)3 (wherein Ac is C(OCH3) in a suitable solvent at room
tenperature; b. to prepare a conpound wherein R3 is hydrogen, coupling a
compound of formula (111): HN 15 A (CHA-X-(CH2)m R4 (111) wherein R4, m n,
Aand X are as defined in claim1, with a conpound of formula (V): Rl R2" '
"L (V) wherein R and RZ are as defj ?ed inclaiml and L is a |eaving group,
in the presence of a base, in a suitable solvent at a tenperature from 60C
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inclaimil, oareaapﬁbmﬁbsﬁtutec&wu hslo d@ﬂtcﬁly ﬁtra,aS(CM &1leeth,STON G, . alkyly,
manuf acture of a nedi canent ein
5 S(CulES i S0y, SN S(01N(Cra alkyty, eyamo, Cu
alkyl, Ci4 alkoxy, C(O)NHz, C(O)NH(C;-4 alkyl), C(O)N(C1.4 alkyl),, CO.H, COx(Cs.
4 alkyl), NHC(O)(C14 alkyl), NHS(O)2(C;.4 alkyl), CF; or OCFs;
unless otherwise stated heterocyclyl is optionally substituted by C;.¢ alky! [optionally
substituted by phenyl {which itself optionally substituted by halo, C;.4 alkyl, C4
10 alkoxy, cyano, nitro, CF3, OCFs, (Cy.4 alkyl)C(O)NH, S{O)}NH,, C;.4 alkylthio,
S(0)(C;.4 alkyl) or S(O)(Ci4 alkyl)} or heteroaryl {which itself optionally substituted
by halo, Cy4 alkyl, Cy4 alkoxy, cyano, nitro, CF3, (Ci4 alkyl)C{O)NH, S(O);NH,, C;4
alkylthio, S(0)(C14 alkyl) or S(0)(C:4 alkyl)}], phenyl {optionally substituted by
halo, C;.4 alkyl, C;4 alkoxy, cyano, nitro, CF3, OCF3, (Ci4 alky)C(O)NH, S{O);NH;,
15 C14 alkylthio, 'S (O)(C14 alkyl) or S(Ox(C14 alkyD)}, heteroaryl {optionally substituted
by halo, C.4 alkyl, C;.4 alkoxy, cyano, nitro, CF3, (C;.4 alkyD)C(O)NH, S(0).NH;, C;4
alkylthio, S(O)(Ci4 alkyl) or S(0)2(C1.4 alkyD)}, S(O)NR¥R*, C(O)R®, C(0)2(C16
alkyl) (such as tert-butoxycarbonyl), C(O):(phenyl(C;.; alkyl)) (such as
 benzyloxycarbonyl), C(O)NHR®, S(0),R*, NHS(0),NHR*, NHC(O)R",
20 NHC(O)NHR* or NHS(0);R*, provided none of these last four substituents is linked

to a ring nitrogen;

k, 1, p and q are, independently, 0, 1 or 2;
R®, R, R R, RY, R%, R, R¥, R¥, R®, R*! and R are, independently,
hydrogen or Cj.salkyl; ‘

25 R, R®, RZ, R®, RY, R, R¥, ¥ R*® R¥, R, R, R¥, R* RY, R R, R®, RY,
R® R% R R¥ R and R” are, independently, C;.¢ alkyl (optionally substituted by
halo, hydroxy, C.s alkoxy, Ci¢ haloalkoxy, Cs¢ cycloalkyl, Cs.s cycloalkenyl, S(C;.4
alkyl), S(O)(C,.4 alkyl), S(0)2(Cj.4 alkyl), heteroaryl, phenyl, heteroaryloxy or
phenyloxy), Cs.7 cycloalkyl, phenyl or heteroaryl; wherein any of the immediately

30 foregoing phenyl and heteroaryl moieties are optionally substituted with halo,
hydroxy, nitro, S(C14 alkyl), S(0)(Cy.4 alkyl), S(0)2(Ci4 alkyl), S(O)NH,,
S(0)2NH(C 4 alkyl), S(O)2N(C;.4 alkyl),, cyano, Cy4 alkyl, Ci4 alkoxy, C(O)NH,
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C(OINH(C,.4 alkyl), C(OIN(C1.4 alkyl)s, COzH, CO4(C4 alkyl), NHC(O)}(C, .4 alkyl),
NHS(0)2(Cy4 alkyl), C(O)(C;.4 alkyl), CF3 or OCFs;

RZ BB RZ BB R R R¥ R¥ BT RZ RPRY R RY RS2 RS RS and R
may additionally be hydrogen;

A compound as claimed in claim 1 wherein R' is NHC(O)R', phenyl or heterocyclyl,
wherein R™ is as defined in claim 1, and phenyl and heterocyelyl are optionally

substituted as described in, claim 1.

A compound as claimed in claim 1 or 2 wherein R? is phenyl or heteroaryl, either of
which is optionally substituted by halo, C;.4 alkyl, Cy4 alkoxy, S(O),(Ci.4 alkyl), nitro,

cyano or CF4; whereinn is 0, 1 or 2.
A compound as claimed in claim 1, 2 or 3 wherein R? is hydrogen.

A compound as claimed in claim 1, 2, 3 or 4 wherein R* is pheny] optionally
substituted by one or more of halo, hydroxy, nitro, 8(Ci.¢ alkyl), S(O)(Cy.¢ alkyl),
S(0)2(C1.5 alkyl), S(O)NH;, S(0);NH(C;.¢ alkyl), S(O)N(C.s alkyl),, cyano, Cis
alkyl, Cy.5 alkoxy, CH;S(0)2(C1.6 alkyD), OS(0):(Cy.5 alkyl), OCHzheteroaryl,
OCH;CO,H, OCH,CO,(C;.5 alkyl), OCH,C(O)NH,, OCH,C(O)NH(C1.¢ alkyl),
OCH,CN, NH;, NH(C .6 alkyl), N(Cy. alkyl),, C(O)NHz, C(O)NH(C.s alkyD),
C(O)N(Cy.5 2lkyl);, CO2H, CO{(Cy.4 alkyl), NHC(O)Ch.¢ alkyl), NHC(O)O(Cy.
alkyl), NHS(0)(C).s alkyl), CF3, CHF,, CH,F, CH,CF3, OCFs, heteroaryl or
heteroaryl(Cy alkyl); wherein the foregoing heteroaryl groups are optionally
substituted by halo, rydroxy, nitro, 8(Cy4 alkyl), S(0)(C1.4 alkyl), S(0)2(Ci4 alkyi),
8(0)2NH;z, S{0);NH(C,.4 alkyl), S(0):N(C14 alkyl),, cyano, C,.4 alkyl, C4 alkoxy, '
C(O)NH;, C(OYNH(C,.4 alkyl), C(OYN(C4 alkyl),, CO-H, CO2{C\4 alkyl),
NHC(O)(C.4 alkyl), NHS(O),(C1.4 alkyl), CF5 or OCF3.

6. A compound as claimed in any one of the preceding claims wherein n is 2.
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7. A compound as claimed in any one of the preceding claims wherein m is 0.
8. A compound as claimed in any one of the preceding claims wherein X is S(0),.
9. A process for preparing of a compound as claimed in claim 1 comprising:

a. to prepare a compound wherein R? is hydrogen, coupling a compound of formula (I1I):

HN |
(CH,),—X—(CH,),—R* (1}

wherein RY, m, n, A and X are as defined in claim 1, with a compound of formula.

10 A

I N )

wherein R' and R? are as defined in claim 1, in the presence of NaBH(OAc); (wherein
Ac is C(Q)CHj) in a suitable solvent at room temperature;
b. to preparc a compound wherein R? is hydrogen, coupling a compound of formula (IL):

HN
(CH,)y—X—(CHp),—R* (I

wherein R*, m, n, A and X are as defined in claim 1, with a compound of formula (V):

Rz/l\/\L W)

wherein R! and R® are as defined in claim 1 and L is a leaving group, in the presence

15

of a base, in a suitable solvent at a temperature from 60°C to the boiling point of the
20 solvent.

10. A pharmaceutical composition which comprises a compound as claimed in claim 1,
ot a pharmaceutically acceptable salt thereof, and a pharmaceutically

acceptable adjuvant, diluent or carrier.
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11. A compound as claimed in claim 1, or a pharmaceutically acceptable salt thereof
for use as a medicament.

12. A compound as claimed in claim 1, or a pharmaceutically acceptable salt
thereof, in the manufacture of a medicament for use in therapy.



