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and sequence similarity.

The C-X-C chemokines include several potent chemoattractants and activators of

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

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

 the macrophage inflammatory proteins 1orand 1§ (MIP-1a and MIP-1B).

25 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, CCRS5, CCR6, CCR7, CCRS, CCR9, CCR10,
CXCR1, 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

30  disorders and diseases such as those mentioned above.

The CCRS receptor is expressed on T-lymphocytes, monocytes, macrophages,

dendritic cells, microglia and other cell typeé. These detect and respond to several



devel opment since agents which nodul ate these receptors would be useful in
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wherein ‘
LisCHorN;MisCHorN; pr(;vided that L and M are not both CH;

15 R!is hydrogen, Cy. alkyl [optionally substituted by phenyl {which itself optionally
substituted by halo, C;.4 alkyl, C;.4 alkoxy, cyano, nitro, CF3, OCF;, (C14 alkyl)C(O)NH,
S(O),;NH3, Cj.4 alkylthio, S(O)(C;.4 alkyl) or S(0)2(C;.4 alkyl)} or heteroaryl {which itself
optionally substituted by halo, C;.4 alkyl, Ci4 alkoxy, cyano, nitro, CF3, (Cy.4 alkyl)C(O)NH;
S(0);NH3, Cy.4 alkylthio, S(O)(Ci.4 alk}}i) or S(O)2(C.4 alkyl) }1, phenyl {optionally

20  substituted by halo, C;.4 alkyl, C;.4 alkoxy, cyano, nitro, CF3;, OCFj3, (Ci.4 .alkyl)C(O)NH,
S(O),NH;, Ci.4 alkylthio, S(O)(C;.4 alkyl) or S(0)2(Cy.4 alkyl)}, heteroaryl {optionally
substituted by halo, C;.4 alkyl, Cy.4 alkoxy, cyano, nitro, CFs, (C;.4 alkyl)C(O)NH, S(0O),NH,,
C1.4 alkylthio, S(O)(Cj.4 alkyl) or S(0)2(Ci.4 alkyl)}, S(0)R®, S(O),NRR™, C(O)R’,
C(O)2(Cy6 alkyl) (such as tert-butoxycarbonyl), C(O),(phenyl(Cy., alkyl)) (such as

25 benzyloxycarbonyl) or C(O)NHR’; and when M is CH R! can also be NHS(O)R,
NHS(0),NHR’, NHC(O)R’ or NHC(O)NHR’;

R? is phenyl or heteroaryl, either of which is optionally substituted by halo, Cy.4 alkyl, Cy4
alkoxy, S(O)n(Ci.4 alkyl), nitro, cyano of CF;;



20 substituted by halo, C1_4 alkyl, Cl_4 al koxy, cyano, nitro, CF3, OCF3,
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C(O R7, 0,2 al kyl such as tert-butoxycarbonyl), C(O 2(phenyl (ClL 2
al kyl )) ( u@ﬁ’yé?g§’5°bghi9ﬁ)l%fiycar bony'l) or .C(O NHR7; and when Mis CH Rl can

al so be eltﬁg [J?\@—g%logﬁwgﬁ%l é)% o NHC(O) NHR7; R2 is phenyl or

het er oar yl éubstltut ed by halo, Cl1 4 alkyl,

ClL 4 al KRXis,ph&iyD) mn(t@baysﬂ qihkmﬂNH nettefo@rleﬁapner@I(c@g)alkyme&%dﬂﬂ@%alkyl
PCT/ SE02/ 02055 . 3 R3 _j drogen or Cl 4 al k R4 is hydrogen, nethyl,
ethyl, al PRFRYEE:- t%ylélﬁHdﬁweter%ylﬁ% PAEAYNH; w fé#“dh? pheny, %mly,thparyl rings of

h | | k

Lot Thr et PUSRI el Koy SR AL & o I S
ri ngs of albylRS(@)A ;Nﬂsl(d))ﬁ(csluhtmkyn mwszM(clpahm DA, a I_%JILYNHO(KY) H%y,
Cl-4 al kyl, Cl-4 al kox -4 al kyl S(O) 2NRS8R9, N Cl-4

al kyl), NHO) W@@Mi’w kym C@mkmn%w @)CME@ualb(l?@ C1.4 alkyD),

C(ONHC | kyl), CO2H, CQ2(Cl-4 alkyl), C(O(Cl-4 ‘
al kyl), 3\3@}@1%1{2%@%%%@ OCF3; k, mand n are, independertly, O,
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al ky 1) or PR SOfNTE ¥4 S st s Gl @a%&ﬁ%@t Cebi bd by
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hydr ogen, nitee, @Faﬂ& ; {letal (EQNHUS@)QNHt -4k Hio S(@MQM alskﬁ) lon §(@)(CiC1- 4
al koxy, ppﬁl@ﬂ} or heteroaryl {optionally substituted by halo, (_31-4 alkyl, C;.4 alkoxy, cyano, nitro,
| CF;, (C;.4 alkyl)C(O)NH, S(0),NH,, Cy.4 alkylthio, S(O)(Ci.4 alkyl) or S(0O)2(Cy.4 alkyl)};
R’ is hydrogen,h Ci.6 alkyl [optionally substituted by halo (such as fluoro), C;.4 alkoxy, phenyl
20 {which itself optionally substituted by halo, C;.4 alkyl, Ci.4 alkpxy, cyano, nitro, CF;3, OCF;,
(Cy.4 alkyl)C(O)NH, S(O):NHj, Cy.4 alkylthio, S(O)(C;.4 alkyl) or S(0)2(C;.4 alkyl)} or
heteroaryl {which itself 6ptionally substituted by halo, C;.4 alkyl, C;.4 alkoxy, cyano, nitro,
CF;, (C14 alkyl)C(O)NH, S(0),NH,, Cy.4 alkylthio, S(O)(C1.4 alkyl) or S(0)2(C.4 alkyl)}],
Cs.7 cycloalkyl, pyranyl, phenyl {optionally substituted by halo, Cy.4 alkyl, C;.4 alkoxy, cyano,
25  nitro, CF3, OCF;3, (C;.4 alkyl)C(O)NH, S(0),NH,, C;.4 alkylthio, S(O)(C;.4 alkyl) or S(0)2(C;.
4 alkyl)} or heteroaryl {optionally substituted by halo, C;.4 alkyl, C;.4 alkoxy, cyano, nitrb,
CF3, (C1.4 alkyl)C(O)NH, S(O),NH,, C;.4 alkylthio, S(0)(C;.4 alkyl) or S(0)2(Cy.4 alkyl)};
R® and R’ are, independently, hydrogen or C;.4 alkyl, or together v-vith a nitrogen or oxygen
atom, may join to form a 5- or 6—membefed ring which is optionally substituted with C;.4
30 - alkyl, C(O)H or C(O)(Ci.4 alkyl);
R and R! are, independently, hydrogen or C;_4 alkyl, or may join to form a 5- or 6-
membered ring which is optionally substituted with Cj.4 alkyl or phenyl (wherein the phenyl
ring is optionally substituted by halo, cyano, nitro, hydroxy, Ci.4 alkyl, Cy.4 alkoxy, S(O)nCi.4



20 { which itself optionally substituted by halo, Cl-4 alkyl, Cl-4 al koxy,
cyano, nitro, CF3, OCF3, (Cl-4 alkyl)C(ONH S(O 2NH2, Ci-4 al kylthio,
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al kyl, Cl. -4 al kyl . S(O 2NR$RI, NHS(O) 2(Cl1.4 al kyl), NH2,
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NHC( @5( C1- 4 alSuitaple seXRirclide Acidhdditidh kil suckad) fdrodniatifie] hydrobfdndide, CHF2, -
CH2F, CH2CF3 or QOCF3. Certain conpounds of the present invention can exi st
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The compounds of the invention may exist as solvates (such as hydrates) and the
present invention covers all such solvates. '
20 Alkyl groups and moieties are straight or branched chain and are, for example, methyl,
| ethyl, n-propyl, iso-propyl, n-butyl, sec-butyl or tert-butyl. Methyl is sometimes abbreviated
to Me hereinbelow.
Fluoroalkyl includes, for example, one to six, such as one to three, fluotine atoms, and
comprises? for example, a CF3 group. Fluoroalkyl is, for example, CF; or CHZCF3.
25 Cycloalkyl is, for example, cyclopropyl, cyclopentyl or cyclohexyl.
Phenyl(Ci., alkyl)alkyl is, for example, benzyl, 1-(phenyl)eth-1-yl or 1-(phenyl)eth-2-
. yL |
Heteroaryl(C., alkyl)alkyl is, for example, pyridinylmethyl, pyrimidinylmethyl or 1-
(pyridinyl)eth-2-yl.
30 Phenyl(C;.; alkyl)NH is, for example, benzylamino. Heteroaryl(C;., alkyl)NH is, for
example, pyridinylCH,NH, pyrimidinylCH,NH or pyridinylCH(CHz)NH.
Heteroaryl is an aromatic 5 or 6 membered ring, optionally fused to one or more other

rings, comprising at least one heteroatom selected from the group comprising nitrogen,



15 Suitable salts include acid addition salts such as a hydrochl ori de,
hydr obr om de, phosphate, acetate, fumarate, naleate, tartrate, citrate,
oxal at e, wetlhamsul phonate or p- tol uenesul phonate. The cecpoEnzieoss the
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invention covers all such solvates. 230 Al kyl groups and noieties are
straight or branched chain and are, for exanple, nethyl, ethyl, n- propyl
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Ci.6 alkyl [optionally substituted by phenyl {which itself optionally substituted by.halo, Cy.4
alkyl, C;.4 alkoxy, cyano, nitro, CFs, Cy4 alkylthio, S(O)(C;.4 alkyl) or S(0)2(Cy-4 alkyD)} or
heteroaryl { which itself optionally substituted by halo, Ci.4 alkyl, C;.4 alkoxy, cyano, nitro,
CF;, Cy1.4 alkylthio, S(O)(C;.4 alkyl) or S(O)Z(C1_4 alkyl)}1, phenyl {optionally substituted by
20 halo, Cy4 alkyl, C;.4 alkoxy, cyano, nitro, CFs, C;.4 alkylthio, S(O)(Cj4 alkyl) or S(0)»(Ci4 '
alkyl)}, heteroaryl {optionélly substituted by halo, Cy.4 alkyl, Cy.4 alkoxy, cyano, nitro, CFs,
Ci1.4 alkylthio, S(O)(C1.4 alkyl) or S(0)2(Ci.4 alkyl)}, S(O),R, S(0),NHR’, C(O)R’,
C(0)2(C1.6 alkyl) or C(O)NHR’; and when M is CH R! can also be NHS(O),RS,
NHS(0),;NHR’, NHC(O)R” or NHC(O)NHR’; R? is phenyl or heteroaryl, either of which is
25 optionally substituted in the ortho or meta position by halo, Cy.4 alkyl, Ci.4 alkoxy,l S(O)n(C1.4
alkyl), nitro, cyano or CFs; R is hydrogen or C;.4 alkyl; R is hydrogen; methyl, ethyl, allyl or
cyclopropyl; R’ is phenyl, heteroaryl, phenyINH, heteroaryINH, phenyl(Cj.,)alkyl,
heteroaryl(C;_z)alkyl, phenyl(C;.» alkyl)NH or heteroaryl(Cj., alkyl)NH; wherein the phenyl
and heteroaryl rings of R’ are optionally substituted by halo, cyano, nitro, hydroxy, C;.4 alkyl,
30 Cy.4alkoxy, S(O)Ci.4 alkyl, S(O),NR*R®, NHS(0),(C;.4 alkyl), NH,, NH(C;.4 alkyl), N(Cy.4
alkyl)2, NHC(O)NH,, C(O)NH,, C(O)NH(C;.4 alkyl), NHC(O)(Cj.4 alkyl), CO,H, CO(Ci4
alkyl), C(O)(C1.4 alkyl), CF3, CHF,, CH,F, CH,CF; or OCFs; R® and R’ are, independently,

hydrogen or C,_4 alkyl, or together with a nitrogen or oxygen atom, may join to form a 5- or 6-



10 naphthyridinyl (for exanple [1,6]naphthyridinyl or [1,8]naphthyridinyl),
a benzot hi azi nyl or dibenzot hi ophenyl (al so known as di benzot hi enyl); or
an N-oxi dwotohes®2ed, or an S-oxide or S- dioxide thereof. HETSEOHOWES can

al so be pyrazinyl. Heteroaryl is, for exanple, pyridinyl, pyrimdinyl,

i ndolyl or benzim dazolyl. In one pa|6ti cul ar aspect the present inventi on
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20  substituted by one or more of halo, cyano, nitro, hydro>‘cy, Ci.4 alkyl, C;.4 alkoxy, S(O)xCi.4
alkyl, S(0),NR®R®, NHS(0),(C}.4 alkyl), NH, NH(C1.4 alkyl), N(C;.4 alkyl),;, NHC(O)NH,,
C(O)NH;, C(O)NH(C;.4 alkyl), NHC(O)(C;.4 alkyl), COH, CO»(Cy.4 alkyl), C(O)(C1.4 alkyl),
CF;, CHF,, CHyF, CH,CF; or OCFs.
In another aspect the present invention provides a compound of the invention wherein
25  when L and M are both N, and R is hydrogen, C;4 alkyl or phenyl (the phenyl being
substituted with O, 1 or 2 substituents selected from the list consisting of: fluoro, chloro, C;.4
alkyl, C;.4 alkoxy, cyano, CF3, OCF3, (Cy.4 alkyl)C(O)NH and S(O),NH,); then the phenyl or
heteroaryl moiety of R’ carries a S(0)2(C-4 alkyl) substituent, and, optionally, one or more
further substituents. ‘
30 In a further aspect of the invention heteroaryl is pyrrolyl, thienyl, imidazolyl, thiazolyl,
isoxazolyl, pyridinyl, pyrimidinyl, pyrazinyl or quinolinyl.
In another aspect M is N and L is CH or N.
In yet another aspect L and M are both N.
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substi tuent, optionally,” one nor'e urther substituents. 30 In a
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aspect 'L GRfNMr! gadOhdh D is VR RECAFALOBe REH(SHRE6PRBATO)R’; and R and R are
as defined above.
20 In another aspect of the invention R! is hydrogen, Cy.¢ alkyl [optionally substituted by
phenyl {which itself optionally substituted by halo}], S(O),R®, C(O)R7, C(0)o(C}.6 alkyl) or
C(O)NHR’; and when M is CH R! can also be NHS(0);R® or NHC(O)R’; R® is C.¢ alkyl
[optionally substituted by phenyl {which itself optionally substituted by halo}], Cs.7
cycloalkyl, phenyl {optionally substituted by halo}; and R’ is hydrogen, Cy.s alkyl [optionally
25  substituted by phenyl {which itself optionally substituted by halo}], Cs.7 cycloalkyl, phenyl
{optionally substituted by halo}.
In a further aspect R is phenyl (optionally substituted by halo (for example fluoro),
Ci.4 alkyl (for example methyl), Ci.4 alkoxy (for example methoxy), CFs or OCF3), S(O)2(C;.4
alkyl) (for example S(0),CHj3, S(0).CH,CHj; or S(0),CH(CH3)2), S(0)2(C;-4 fluoroalkyl) (for
30  example S(O).CF; or $(0),CH,CF3), S(O),phenyl (optionally substituted (such as mono-
substituted) by halo (for example chloro), cyano, C;.4 alkyl, Cy.4 alkoxy, CFs, OCF,;, S(0)(C;s.
4 alkyl) (for example S(0),CHj; or S(0),CH,CH,CH3) or S(0),(Ci.4 fluoroalkyl) (for example
S(0),CH,CF3)), benzyl (optionally éubstituted by halo (for example chloro or fluoro), Ci.4
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or S(O),CH,CF3s), S(O),phenyl (optionally substituted (such as mono-substituted) by CF;,
OCF; or S(0),(Cy.4 alkyl) (for example S(0),CHs)), benzyl (optionally substituted by halo

20  (for example chloro or fluoro) or C;.4 alkoxy (for example methoxy)), behzoyl (optionally
substituted by halo (for example chloro or fluoro)), C(O)NHphenyl (optionally substituted by .
halo (for example fluoro)), CHypyridinyl, CHaquinolinyl or CH,thiazolyl.

In a still further aspect R! is hydrogen, Cy.¢ alkyl [optionally substituted by phenyl
{which itself optionally substituted by halo, C;.4 alkyl, C;.4 alkoxy, cyano, nitro, CF3, OCF;,

25 (Cia alkyl)C(O)NH,:S(O)zNHZ or S(0)y(C;.4 alkyl)} or heteroaryl {which itself optionally
substituted by halo, C;.4 alkyl or (Cy.4 alkyl)C(O)NH}], phenyl {optionally substituted by
halo, Cy.4 alkyl, Cy.4 alkoxy, cyano, nitro, CF3, OCF3, (C;.4 alkyl)C(O)NH, S(O)p_NHz or
S(0)2(Ci.4 alkyl) }, heteroaryl {optlonally substituted by halo, C;.4 alkyl or (Ci4
alkyl)C(O)NH}, S(0)2R®, S(0),NR!°R*!, C(O)R or C(O)NHR’; and when M is CH R can

30 also be NHC(O)R’; R®is Cy.¢ alkyl [optionally substituted by halo (such as fluoro), phenyl
{which itself optionally substituted by halo, C;.4 alkyl, Cy.4 alkoxy, cyano, nitro, CFs;, OCF;,
(Cy-4 alky)C(O)NH, S(O)>2NH; or S(0)2(Ci.4 alkyl)} or heteroaryl {which itself optionally
substituted by halo, C.4 alkyl or (C;.4 alkyl)C(O)NH}], phenyl {optionally substituted by



30 exanple S(O) 2CF3 or S(O 2CH2CF3), S(O) 2phenyl (optionally substituted
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alkyl), nitro, cyano or CFs; wherein n is 0, 1 or 2, for example O or 2. (Ortho and meta
20  positions are ortho and meta relative to the position of attachment of that ring to the stricture
of formula (I).) A
In a still further aspect R? is optionally substituted phenyl (such as optionally
substituted by halo (such as chloro or fluoro), éyano, methyl, ethyl, methoxy, ethoxy or CFs).
. In one aspect the substitution is on the ortho or meta position of the phenyl ring.

25 In another aspect R? is optionally substituted phenyl (such és optionally substituted by
halo or CF3). For example R? is 3-fluorophenyl, 3-chlorophenyl, 4-fluorophenyl or 4-CF;-
phenyl. In a further aspect R? is phenyl, 3-fluorophenyl, 4-fluorophenyl, 3-chlorophenyl, 3,4-
difluorophenyl or 3,5-difluorophenyl. In another aspect R? is phenyl, 3-fluorophenyl, 4-
fluorophenyl, 3,4-difluorophenyl or 3,5-difluorophenyl. In a still further aspect of the

30  invention R* is phenyl or 3-fluorophenyl. ,

In another aspect of the invention R is hydrogen or methyl. In a further aspect of the
invention when R?is C; 4 alkyl (such as methyl) the carbon to which R’ is attached has the R

absolute configuration. In yet another aspect of the invention R? is hydrogen.
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met a optionally substituted with C;_4 alkyl, C(O)H or C(O)(C;.4 alkyl); and k is 0, 1 or 2.

In a still further aspect of the invention R® is phenyl, heteroaryl, phenyl(C;.;)alkyl or
20 heteroaryl(Ci.;)alkyl; wherein the pheﬁyl and heteroaryl rings are optionally substituted by
halo, cyano, nitro, hydroxy, Ci.4 alkyl, Cy.4 alkoxy, S(O)C}.4 alkyl, S(O),NR®R®,
NHS(0)2(Ci.4 alkyl), NH,, NH(C;.4 alkyl), N(C;.4 alkyl),, NHC(O)NH;;, C(O)NHa,,
C(O)NH(C1.4 alkyl), NHC(O)(Cy.4 alkyl), CO.H, CO(C;.4 alkyl), C(O)(Cj-4 alkyl), CFs,
CHEF,, CH,F, CH,CF; or OCF3; kis 0, 1 or 2; and R® and R® are, independently, hydrogen or
25  Ci4alkyl, or together with a nitrogen or oxygen atom, may join to form a 5- or 6-membered
ring which is optionally substituted with C;_4 alkyl, C(O)H or C(O)(C;.4 alkyl).
In another aspect R® is phenyl or benzyl; wherein the aromatic rings are optionally
| substituted by halo, cyano, nitro, hydroXy, Ci4 alkyl, Cy.4 alkoxy, S(O)C;.4 alkyl,
S(0):NR®R’, NHS(0)2(C1.4 alkyl), NHp, NH(C.4 alkyl), N(Cy.4 alkyl)s, NHC(O)NH,,
30  C(O)NH;, C(O)NH(C;.4 alkyl), NHC(O)(Cj.4 alkyl), CO,H, COo(C;.4 alkyl), C(O)(C,.4 alkyl),
CF;, CHF,, CH,F, CH,CF; or OCFs; k is 0, 1 or 2; and R® and R® are, independently,
hydrogen or Cy.4 alkyl, or together with a nitrogen or oxygen atom, may join to form a 5- or 6-

membered ring which is optionally substituted with C;.4 alkyl, C(O)H or C(O)(C,_4 alkyl).



20 positions are ortho and neta relative to the position of attachnment of
that ring to the structure of formula (1).) In a still further aspect R2
i s optiomablogogzhst it uted phenyl (such as optionally sub®CirtSEbEeEG0EY hal o
(such as chloro or fluoro), cyano, nethyl, ethyl, methoxy, ethoxy or CF3).
In one aspect the substitution is onlthe ortho or neta position of the

henyl ring. 25 nother spect R2 .is qptjonal substi tuted phen (such
gs o)[;ti onalgl yZIE‘&th‘Et TIRE By v Spﬁﬂ%l Gibe @ﬁg)‘”f‘%ﬁn téé Qpatc pass ae OPtlona)ﬁY
3-fluor ognsﬁxhted%ymio%%eeﬁmg I%y‘h'rcf»l @flgeﬂ?ﬁq gkoﬁ @2@1 hem¥h, 'n a

further aspect l"'uor'éphen

3- chl or off(EMNR RS, NHS@TzKGM@WEMz, NH(&E»&M/DJ Ncﬁlqmﬂesnw Nmnoamm her

aspect

h - h 4-dif] henyl
3 B 11 (3D RerONH G 3B NAONG: 4@@52%:%8 e”ée«?s@ IR SEAT

phenyls or, ‘Qﬂi‘ﬁﬂ EC invention R3 is hydrogen
or tshyJCIstrl]ﬁdz;Rfurt eér(ljealélk)1 ce?lagr#tﬂ’eh%&g?nv%n |on Wnen R3 is Cl-4 al kyl
(such ‘as met hythnbther sspedid® is NHEH phe33 wisret tmqﬂmealyllmg i# blﬁldﬁallﬁbﬂﬂhﬂﬁ@l
configuration. In yet another aspect of the invention eW)l{ drogen.

03/ 042205?3’#@1@ Sk} Oé%hydf%y,lfh 4aﬁll$yilpr(€lweﬁlk%§p§@)z‘8f4 %lhiél S{VSNR o Re |s

of Lo | AVES o+l R R R B G R LR, PXOS P, TP R ™
phenyl, FEIO)NORCY) alkyl) WH@((Oﬂcy L. k1), CRY ) BOL(C, WakyB] O(ONE;.Palkyly,| CRBNehd

heteroaryl rings are optionally substituted by halo, cyano, 5 nitro,
hydr dQy, Rijand |%|1nd@9n®nﬁvwwgespoﬂ<@@ml al kyl, S(O) 2NR8R9, NHS(O) 2(Cl_4

%0 'N)H( o et P Mt I R B Mg,
al kyl), Gab, cﬁrﬁznu@tﬂﬁim@-lwau@u C,QGHgxy 2H@®)R8, mldyI@(ca)ngwndependent ly,

hydrogen or Cl 4 alkyl, or together with a nitrogen or en atom may
join to fwmz@u@}kw WDk« 31k) WG h Al Do B HANHR, SUER s ut od Wit h

10 Clln4a6%oqg?l(a Ogﬂd Mggﬂl?l k?f)géééﬂa@“ggglé%%ﬁgu%@g‘? ‘VH%Y] nv«-iih?’rfrapI ©

Wnerensn I?&anaR9plh=@nﬁ/de@a1¢ea)1§tlﬂsmkog@ﬁoptr@wlk@pl 2 al kyl )NH, wherein the
phenyl rings of R5 are optiona substituted by hal o, cyano, nitro,
Seighis

hydroxy, CL_4 Injrgther aspecs Rilik hepyk whemranhnwoma@(@gzmawaﬂy
NHS(O) 2( gubsl%ltl?t 5 Xﬁl halowsum as g%‘o %hlaoro Xrl l;rmeS cyano 1-4% Qy?(suchHaCs(mzztlh"_ﬁ’ Cia
alkoxy (such as methoxy) or S(0)»Cy.4 alkyl (such as S(O),CHs).
In yet another aspect R is benzyl wherein the aromatic ring is optionally substituted

20 by halo (such as fluoro, chloro or bromo), cyano, Ci.4 alkyl (such as methyl), C;.4 alkoxy
(such as methoxy) or S(0),Cj.4 alkyl (such as S(0),CHj).

In a still further aépect R’ is phenyl or benzyl, wherein the aromatic ring is substituted
(for example in the para-position) by S(O)2C;.4 alkyl and the ring is optionally further
substituted by halo, cyano, nitro, hydroxy, C;.4 alkyl or Cy.4 alkoxy.

25 In another aspect R’ is NHCH;phenyl or benzyl, wherein the aromatic ring is
substituted (for example in the para-position) by S(O),Ci.4 alkyl (such as S(0),CHj3) and the
ring is optionally further substituted by halo, cyano, nitro, hydroxy, Ci.4 alkyl or Cy.4 alkoxy.

In another aspect R® is NHCH;phenyl wherein the aromatic ring is substituted (for
example in the para-position) by S(0),C;.4 alkyl (such as S(O),CHz), R’ is, for example

30 NHCH3(4-S(0)2CH3-CgHy).

In another aspect R is benzyl, wherein the aromatic ring is substituted (for example in
the para-position) by S(0),C;.4 alkyl (such as S(0),CHjs), R’ is, for example CH,y(4-
S(0),CHs-CgHy).



15 CCONH2, C(ONHC1_4 alkyl), NHC(O (Cl1_4 alkyl), CO2H, Q02(CLl.4 alkyl),
C(O(d _4 alkyl), CF3, CHF2, CH2F, CH2CF3 or OCF3; R8 and R9 are,

i ndependewOlog/o4d29%lr ogen or Cl_4 al kyl, or together w th RCRISEpZTOSS or
oxygen atom may join to forma 5- or, 6-nenbered ring which' is

optionally substituted with C1_4 alkid, C(OH or C(O)(Cl 4 al kyI) and k is

O, 1 or 2. In still furt pect of t he i nve
heteroaryl rﬁ‘&ﬂa( Eylln reE@S%t@tndglfW?”@ﬁ I%}éﬂ théo‘&Héta #HSt he

phenyl quglet er oaryl r| ngs are optionally substituted by halo, cyano,
nitro, hydrox _4 alkyl, Cl_4 alkoxy, S(OKCl 4 alkyl, S(O 2NRSR9,

NHS( O 2(C1_4 aI kyI ), 2, NH(CI _4 alkyl), N(CL. 4 al kyl)2, NHC(O NH2,
C(ONH2,. C(ONH(ClL 4 a NHC(O) (Cl1_4 al kyl), CO2H, CO2(CLl.4 al kyl),
C(O(d _4 alkyl), CF3, F2 CH2F, CH2CF3 or OCF3; kisO 1 or 2; and R8
and RO are, independently, dr ogenRﬁ)r 25 Cl1_4 al , or together W|th a

nitrogen or oxygen atom M r -rrenbered ring which is
optionally substituted Wltl‘h N@d—qm O)s(Cl pl kyl). I'n ' .
anot her aspect R5 is phenyl “or benzyl ergin It4he d-'ﬂorratl rings are

optionally substituted by halo, cyano, nitro, ydroxy, Cl 4 alkyl, C1_4

AR S e i e e

NHC( Op( Clci g éﬁyﬂ&n 1a15é<ﬁ%h' rQQ%Pexa‘}n,%}L m{é iz ab%l@e(c%ﬁg‘uraﬂl&yl ), CF3, CHF2,
CH2F, CH2CF3 or , are, independently,

hydr ogen or legémah&ydspea:hrthetpxgmnhﬂwemmhpmvﬂmaocgrapomd af)fgxgmﬂa depm nmay
jointo forma 5- or 6- nenbered ring which is optionally substituted with
Cl_4 al kyl, C(O)HRo\r C(O(Cl_4 alkyl). WD 03/042205 PCT/ SE02/ 02055 11 Ina
further aspect R5 I $4 enyI or benzyl ;- wherein the aromatic rings are
optionally substit d\by hal o, cyano, nitro, hydroxy, C -4 alkyl, Cl_4
al koxy, S(0O) 2C1.4 y S(0O) 2NR8R9, NHS(O 2(Cl_4 al kg , NH2 NH( Cl. 4

al kyl), N(C1.4 alkyl LNHC(O)NH2 C(O)NI—B C( OIS

NHC(O) (Cl_4 al kyl), CO2 Cl kyl), Al al kyI) CF3 and R8
and RO are, independent/)y, y N@l- ) n anot her a?spect RS is
.NHCH2phenyl wherein phenyl r\n s dptiomal | y~Substituted by hal o,

1 4 alkyl, Cl.4 koxy, S(O 2Cl_4 al kyl,

/4 alkyl), NH2, NH(Ct _4 alkyl), N(ClL.4 al kyl) 2,

cyano, nitro, hydr
S(O) 2NR8R9, NHS(O
NHC(O) NH2, C(ONH2,' C(O)NH(Cl_4 al kyl) NHC(O) (Cl1. 4 al kyl), CO2H,
C2( C1- . veliekaih )L, MC{i@) R Cire s dbfindd) abo@3; and

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

O™

wherein L, M and R are as defined above; and R is hydrogen, one or two fluorine atoms,

S(0)n(Cy.4 alkyl) or Cy4 alkoxy; and n is 0, 1 or 2 (for example, 2).

M

10

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



10 R8 and RO are, independently, hydrogen or Cl.4 alkyl. In yet another

aspect R5 is benzyl wherein the phenyl ring is optionally substituted by

hal o, cyawo,03n0420®, hydroxy, Cl 4 al kyl, Cl_4 al koxy, S(OpRTKEd2/adoky!

S(O) 2NR8R9, NHS(O) 2(Cl_4 al kyl), NH2, NH( Cl.4 alkyl), N(CLl.4 alkyl) 2,

NHC(O) NH2, C(O NH2, -C(O NH(Cl_4 al k%), NHC(O) (C1.4 al kyl), CO2H, CI)Z(Ct 4

alkyl), C(O(CL 4 alkyl), CF3; and 15 R8 and R9 are, independently,

hydrogen or Cl1_4 BAkyl. In another aspect R5 is NHCH2phenyl wherein the

aromatic ring |s opMA.gIIy substituted by halo (such as fluoro, chloro or
(su

brono), cyano, (such as nethyl), C -4 alkoxy (such as nethoxy)
or S(O2:C1_4 alky

h as S(O2CH3). I'n yet another_aspect R5 is benzyl
wherein the aromati Lng is optionally substit Ral o (such as
fluoro, chloro or brono no, 4 -al k 5 et hyl), Cl1_4 al koxy
(such as net hoxy) or S(0O)2 .@—_{—SNaS Q28H3). ‘In a()ill further
aspect R5 is phenyl ergin the aromatyc ring is substituted
(for exanple in th a- position) by SMQ.2C1 4 alkyl and the ring is
optionally further WRituted by halo, cyano, nitro, hydroxy, Cl_4 alkyl
or Cl_4 alkoxy. 25 In another aspect R5 is NHCH2phenyl or benzyl, wherein
t he ar orr&t/haremllmM bed RS atestsidefihedlat{dvor arebid igitydrogens ére qrawa fjnosind atom)s by

S(O) 2Cl1. 4 sSOZCHS and_ th ring is tionally further
Sl(Jb)StI t ut¥ 'gél héﬁ%ﬁ ot ﬁékol)’W’t"}“é)n ‘ﬁ& ?83’(?“@?%“%1?4( i or Cl_ Z al koxy. In

anot her aspect ‘ﬁ*ﬁz ut ed
(for exanple Ilnﬁ%ttlﬂe par a- %gpytel 5%ﬁgﬁllvg?tga§)&?& gg@% i‘ﬁT‘IS d(u?gc?? f%?)é

R5 is, for exanple R8O ‘NHCHZ(4 S(O 2CH3- C6H4) . I n anot her aspect RS is
benzyl wherein the ayomatic ring is substituted (for exanple in the -
par a- p05|t|on) by §( C 4 al kyl (such as S(0O2CH3), R5 is, for exanple
CH2(4 S (O 2CH3- CoH4y.. V\D 03/ 042205 PCT/ SE02/ 02055 12 The -carbon | abelled
Ain. the representat' pof fornmula (I) shovvn bel o is aIvvays chiral. R

o éw C>—NJK (id)

wherein L, M and R! are as defined above; R is hydrogen, one or two fluorine atoms,

' S(O)n(Ci-4 alkyl) or C;4 alkoxy; X is NHCH,, NH or CHy; nis 0, 1 or 2 (for example, 2); and

R* is halo (such as fluoro, chloro or bromo), cyano, C;.4 alkyl (such as methyl), C;.4 alkoxy
(such as methoxy) or S(0)2C;.4 alkyl (such as S(O)zCH3).

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

1
R\
M

<,L Q /\©\ (le)
d\ANQL N S(0),Me

wherein L, M and R! are as defined above.

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



SLROR2>A"'",~NNU-R (~) R4 Wien L is Nthe carbon | abelled A has,
for exanple, the S absolute configuration. When L is 5 CH the carbon

| abel | ed woa®4226Hr exanpl e, the R absol ute confi gurati onPCIISEani@0ber
aspect the present invention provides a conmpound of forrmula (la): R ML O
S(O2Me / (la) NN wherein L, Mald R1L are as defined above. In a
further aspect the present invention provides a conpound of formula (1b):
ROSOS(O2M NN\ B\(Ib) R 10 wherein L, Mand RL are as defi ned
above; and R is hydrogenMone or two fluorine atons, S(On(Cl_4 alkyl) or
Cl 4 alkoxy; and nis O\ 1 2 (for ‘exanple, 2). In another aspect the
present invention provides compound of fornula (lc): WO 03/042205

PCT/ SE02/ 02055 13 R~ OM (C))N NN (lc) OR

N (If)
Vs
' o)
s
wherein L, M, X and R! are as defined above.

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

:\</,°
O=S\ . . :
N—\ (ig)
| NQ( :
g_\i \n/
o]

5  wherein R’ is as defined above.

The compoundsx listed in Tables I to VI illustrate the invention.



wherein L, Mand Rl are as defined above; and R is hydrogen, one or two
fluorine atons, S(O"(Cl 4 alkyl) or G _4 alkoxy;, and nis 0, 1 or 2 (for
exanpl e, @p.o3fom2e5 still further aspect the present inventiPCA/SEpPBNIOSRES a
conmpound of formula (Id): R-, . ML R 0- O6NN-X (lId) R 5 wherein L,
Mand R1L are as defined above; R is hy¢gfogen, one or two fluorine atons,
S(ON(CL 4 alkyl) or CL 4 alkoxy; X is NHCH2, NHor CH2; nis O, 1 or '2
(for exanple, 2); and R* is halo (such as fluoro, chloro or brono), cyano,
Cl 4 alkyl (such as nethyl), Cl1_4 al koxy (such as nethoxy) or S(O 2ClL 4
al kyI (such as S(0O 2CH3). 20 In another aspect the present invention
~provides a conpound of formula (le): RO O(le) NaN N1/ S(0)2 M
wherein L, Mand Rl are as defined above. ln yet another_ aspect the present

i nvention provides a conpound of fqrmula|(lf]): |WD|03/[042205 PC‘T/CEO2/02055‘
14 RL) KNXMN (If S\O o ,
©w T
qvmmeQu‘%%Sb’%G
o
[¢}]
=
~
Q
D
S
fom
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2 1
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wherein L, M X and Rl are as defined above. In a still further aspect the
present invention provides a conpound of formula (Ig): o0 o= \N (19 RO
5 wher ei wB33i0¢2265 defi ned above. The conpounds |i sted i nPCalsEex0205 VI
illustrate the invention. WO 03/042205 PCT/ SE02/02055 15 Ux NO d) wo
z)] O 4HU or. zxw~as was as J{g~ X X X X X X~ X X X orr Oz z z z
Zzzzuuu Uzzzzzzzzzz UH N-=-
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NO- NYRS O Conpound No R 5 LCM5 (MH) 1 pyridin-2-yl1CH2 589 2
pyridin-3-y1CH2 589 3 pyridin-4-ylCH2 589 5 In yet another aspect the

i nvent i orwpriowixtes each i ndi vi dual conpound |isted in thePCrsEbBE®RISHOVE.
The conpounds of forrmula (1), (la), (Ib), (lc), (1d), (le), (If) and (I9Q)
can be prepared as shown bel ow (for exanple in Schenes 2 and 3, with
Schene 1 showing the preparation of an internmediate.) In Schenmes 1 to 3:
PGis a protecting Group; Ac is acetyl; Boc is tert 10 but oxycarbonyl; Bn
i.s benzyl, Bz is benzoyl; DIBAL is diisobutylalun niumhydride; Et is
ethyl; Ms is nesyl; and, TFA is trifluoroacetic acid. A conmpound of the

i nvention wherein L is N can be prepared by reacting a conpound of fornula
(I'): @ RB RNO N'J~R5 14 15 wherein R2, R3, .R4 and R5 are as defined
above, with a conpound of formula (I111): WD 03/042205 PCT/ SE02/ 02055 31 R1
M(IlIl) . NH wherein RlL is as defined above, in the presence of sodium

| odi de rdndTa duijabl|e Jase (fjor [ exanpfe g tri(C1_6 al kyl)am ne such as
triethylamne qr Huni%;s base)|, - ijn al sujtapl ef so|l vent
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(such as a chlorinated solvent, for exanple dichloronethane) and, for
exanple, at a room 5 terrperature (for exanple 10-30C). A corrpound of the

i nventi ogoiRughs L is CH can be prepared by reacting a PEIRFOYUPRY SO
formula (1IV): H N R3.(IV) 2 ORUN'J~-R5 R4 wherein R2, R3, R4 and R5
are as defined above, with, dependi 2§ on the conpound of ‘the 10 invention
it is desired to make: a) an acid of ,} rmula RICOZH in the presence of a
sui tabl e coupling agent .(for exanple —&1%3

[bronmo-tris-py{ald 3@% HLhexahlay ophosphat e] or HATU) in the
presence of a)f%%llgt ab gl%bggsgéo ch as a tri l({gjq 6 al kyl)am ne, for exanple
di i sopropyl et hyl am ne)rin a suitable solvent (for exanple
N- net hyl pyrrol i di none ormaguljS chlorinated sol vent, such as

te

di chl oronet hane) at roo erature (for exarrpl e 10 300); b) an acid

chloride of fornmula R1C( or sul phon I e of fogeul a RIS(O) 2CL, in
S &\luc tri gl I)amne for N
i1 sopropy, et yI anmi ne)’ i n°@?8i t abl e sol vent (for

the presence of a suitable
exanple triethylamne o
vent, such di chl oronet hane) at room
- 30C) or, c¢) an al dehyde of fornula RICHO in

exanple a 20 chlorinate
tenperature (for exarrpl e

Ao (STt P AT e T DA T I
at roomterperature| (for exanpl e 10- BOC). WO 03/ 042205 PCT/ SEOZ/(NADE5 32
1 N N SorR benzenesulphonyl 682
2 N N ‘ SorR ethanesulphonyl ' 634
3 N N SorR ‘methanesulphonyl 620
4 CH [N |R methanesulphonyl 650
5 ‘ Table V

Table V comprises compounds of formula (If).

SO
N N (1)
X

O//S\——— o)
Compound | L M X R' LCMS
No. (MH-+)
1 N N CH, benzenesulphonyl 681
2 N N NHCH, | benzenesulphonyl 696
3 N N NHCH, | methanesulphonyl 634




Al ternatively,

conpound

R4 ar e aswoaBiomnds above,

a conpound of the invention can be prepared by coupling a

of formula (V): RRL MDLRH R24 R wherein L, M Rl, R2, R3 and

PyBr OP

presence of a suitable base (such as3@ tri(Cl_6 al kyl)am ne,

di i sopropyl et hyl am ne)

met hyl pyrrolidinone or- a chlorinated-

room

sui tabl e

t enper at
formul a R5C( O
al kyl ) am ne

room

tenpg

chl ori nat ed
fure (for e

15 prepared by literature nmethodg, 3jdapting

foll owi ng or adapting Methods heve{n descri be
i nvention provides an internediate ¢
aspect the invention provides proce§se

(lc),

formula (I

), (la), (1b),

Nor

(|€§D (le),

internediates in the 20 processes are novel

further fea@omipeneiNd he i MRent i on.
activity as pharmaceutica

agonist°

agoni st s,
recept or

aut oi mmune,

i mmunol ogi
organs or

, such as dichl

e ?‘%9§rﬁ§é%r@2=g§aeand§f°%°@m1% GBfe bace (such'
for exanple tri

, e I
sol vent (for exarrpl

di chl or onet hane) at
materials for these processes are,either comerci al

am ne or diisopropyl et hyl am ne)

sol vent, such
xampl e 10-30C).
avai |
Ilteratﬁge nmet h
al(V), In a sti
9 ing the c
If)oand (1g).
and these are p

In a furth
11

with: 5 a) an acid of fornula RS5@OTHEIHOIEE
presence of a suitable coupling agent (for exanple

or HATU) in the

for exanple

in a suitable solvent (for exanple N

oronet hane) at. -

hl ori de of

as a tri(Cl_6
in a -

as '

The starting
abl e or can be
ods or by
er aspect the
further

onpounds of

Many of the

rovi ded as

parti al

The conpo
in particular a
i nverse agonists

Unags et the 1 nv
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@ﬂﬂdhtagonlsts

HoO

enti on have
such as
of chenoki ne

qbpcu at Y €ER5
|nflannatory,

ST U ve or
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treat nent of
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In yet another aspect the invention provides each individual compound listed in the

tables above.

The compounds of formula (1), (Ia), (Ib), (Ic), (Id), (Te), (If) and (Ig) can be prepared as

shown below (for example in Schemes 2 and 3, with Scheme 1 showing the preparation of an

intermediate.) In Schemes 1 to 3: PG is a protecting Group; Ac is acetyl; Boc is tert-

10

ethyl; Ms is mesyl; and, TFA is trifluoroacetic acid.

15

butoxycarbonyl; Bn is benzyl, Bz is benzoyl; DIBAL is diisobutylaluminium hydride; Et is

A compound of the invention wherein L is N can be prepared by reacting a compound

of formula (II):

wherein R% R?, R* and R’ are as defined above, with a compound of formula (III):



The conpounds of the present invention are also of value in inhibiting the
entry of viruses (such as human i nmunodeficiency virus (HV)) into target
cal | s andwotohmsrbdre, are of WO 03/042205 PCT/ SEO2/ 02055 P83/SEat/ee®sin t he
prevention of infection by viruses (such as H V), the treatnent of
infection by viruses (such as H V) 3hd the prevention and/or treatnent of
acquired i nmune deficiency syndrone (AIDS). According to a further feature
of the invention there is providedRa conpound.-of the 5 forrmula (1), (la),
(Ib), (lc), (1d), (le), (If) or (Ig),v(such as (1) or (la)), or a ,
pharmaceutically acceptable salt. tggreo ﬁa sol vate thereof, for use in
a nethod of treatnent of a warm bl doded /ani ) (such as man) by t her apy

(i ncludi ng .prophyl axis). According t Nfurther feature of the present
invention there is provided a nethod foH nodul ating chenoki ne recept or
activity (espe0|ally CCR5 receptor activity) in a warm 10 bl ooded ani mal ,
such as nakereinR e egldefined sbhve, me&termcﬂencwd!f soﬂluuowpirde%d aaditabie baser(fong to

sai d -ani nal cti e anount of resent t| on,

a phar rraé%{fi’tppcaa r1|(§1 éé SpEIRcSIEL R t“tﬁﬁ'@%fle 8t ﬁﬁ“@é?’@ emtahsélft%@

resent 1),
(1), <1<E‘3’°%”%Sia%“"'*‘%fa%“%“’°“"< {18 e Ry Ay GRIRP RN ) B Qﬁr‘“"ﬁ% ( a)
phar nécedtmpaiatuye dote)mna{hibéOéi@f’(ﬂ) 15 thereof or a solvate thereof as a

nmedi canment , eci al | di capent for r eat nent of trans I ant
rejection, s‘g P’QPB’T"%}G ‘?ajﬁtgegévénu‘b‘é?fp?rﬁgﬂtslsoq: AR BfrBteBrgd v reachpng &

(espeC|audﬁmmﬁﬂ@gpﬁgﬁmgigvshrlt|s) [ Respiratory disease is, for exanple,
COPD, asthma { such as bronchial, allergic, intrinsic, extrinsic or dust
asthma, particularly chronfic or |nveterate asthma (for exanple |ate asthm
or airways hyper-responsiveness) } or rhinitis { acute, allergic, atrophic
20 rhinitis or chronic rhikniti inckpding rhinitis caseosa, hypertrophic
rhinitis, rhinitis purulen rhinijtis sicca or rhinitis nedi canentosa;
membranous rhinitis including \¢rec {brinous or (IYseudonenbranous
rhinitis or scrofoul ous rhinitfs—sead¥nal yhinfxis including rhinitis
nervosa (hay fever) or vathDtor rhin tls}; an is particularly asthma or
rhinitis]. In another aspect the presen Provi des the use of a
conpound of the formula 25 (1), (la), (Ib), é4c) (rd), (le), (1f) or (lg)
(such as (1) or (la)), or a pharmaceutically lacceptable salt thereof or a

sol vate trhreof 2 |p t majnufacture of a nedicanent for use in therapy (for
wherein R*, and are as defined above, with, depending on the compound of the

10 - invention it is desired to make:

a) an acid of formula R'CO,H in the presence of a suitable coupling agent (for example
PyBrOP [bromo-tris-pyrrolidino-phosphonium hexafluorophosphate] or HATU) in the
presence of a suitable base (such as a tri(C;.¢ alkyl)amine, for example
diisopropylethylamine) in a suitable solvent (for example N-methylpyrrolidinone or a

15 chlorinated solvent, such as dichloromethane) at room temperature (for example 10-
30°C);

b) an acid chloride of formula RIC(O)CI or sulphonyl chloride of formula R!S(0),Cl, in
the presence of a suitable base (such as a tri(Cy.¢ alkyl)amine, for example
triethylamine or diisopropylethylamine) in a suitable solvent (for example a

20 chlorinated solvent, such as dichloromethane) at room temperature (for example 10-
30°C); or,

¢) an aldehyde of formula R'CHO in the presence of NaBH(OAé)3 (wherein Ac is
C(O)CH3) and acetic acid, in a suitable solvent (such as a C;_¢ aliphatic alcohol, for

example ethanol) at room temperature (for example 10-30°C).



exanpl e nodul ati ng chenoki ne receptor activity (especially CCR5 receptor
activity (especially rheumatoid arthritis)) in a warm bl ooded ani mal, such
as nman). Wbesjomzent i on al so provides a conpound of the forPemSEoz/@p55 (1a),
(Ib), (lc), (1d), (le), 30 (If) or (Ig) (such as (1) or (la)), or a

phar maceutical ly acceptabl e salt thedzof or a solvate thereof, for use as

a nedi canent, especially a nedicanment for the treatnent of rheumatoid

arthritis. WO DSDADEDS asemporndpOe sryention ¢4 bepsepased by prupling psoppacht
|nvent|o s lh?@§)the use of a conpound of the formula (1), (la), (Ib),

, 83 €¥ (1f) or (1g) (such as (1) or (la)), or a pharmaceuti-cally
‘ accept abI e salt therg
medi canent for use in. t
activity (especially

f or a solvate thereof, in the manufacture of a

(for exanple rmodul at i ng chenoki ne receptor
éﬁptor activity 5 (especially rheumatoid
ode

arthritis)) in a warm bl ani mgk® such as man). The invention further
provi des the use of a co of fprnul D, (la), (Ib), (lc), (Id),
(le), (If) or (1g) (such as (1)~0 n), O harmaceuti(ﬁﬁlly accept abl e
salt thereof, in the manufagture of a difandgnt for use'lnh the treatnent
of. (1) (the respiratory tract) obstructive di feases of ai rways i ncludi ng:
chroni c obstructive ; 10 ary disease (COPD) (such as irreversible

coPD) ;. astireind didh > Ks: %Pr‘i]c%ﬁHFaS g!qeéraBPY?’ Wit ri nsic, -extrinsic or dust
th | f th
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bronchitis}; doBroP alHATY) mthatpf@ﬁimca)flahummd: Bas@r(sm:hl’a@laltﬂ(CEllalaIlstyll)kaﬁmne
including rhinitis casegsa, ertrophic rhinitis, rhinitis purulenta, -
rhinitis siccdobpxamyl ﬁ#tlt@rwé\tt ABHIE Y2 SHBblesRleRNEULX2RPI A1 s i ncl udi ng

AT IR S e T i T R 6210 A RS

seasonal rhinitrs I'ng rhiniti's nervosa asonn

rhinitis; saraengaaiss (fhaexmipls 1080%)aod rel ated di seases; nasal pol yp03|s,.
f|br0|d | ung, or idiopathic interstitial pneunonia; (2)§& one and joi nts)
art hitPdes i |a@cﬁCWg°hlw&f:n%ttfpenula SO Puia thepresanserghe st teobﬁégéﬁtlph/ésazo
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dermatitis or other eczmatous
temperature (for example 10-30°C).
The starting materials for these processes are either commercially available or can be
15  prepared by literature methods, adapting literature methods or by following or adapting
Methods herein described.

In a further aspect the invention provides an intermediate of formula (V).

In a still further aspect the invention provides processes for preparing the compounds
of formula (I), (Ta), (Ib), (Ic), (Id), (Ie), (If) and (Ig). Many of the intermediates in the

20  processes are novel and these are provided as further features of the invention.

The compounds of the invention have activity as pharmaceuticals, in particular as
modulators (such as agonists, partial agonists, inverse agonists or antagonists) of chemokine
receptor (especially CCRY) activity, and may be used in the treatment of autoimmune,
inflammatory, proliferative or hyperproliferative diseases, or immunologically-mediated

25  diseases (including rejection of transplatnted organs or tissues and Acquired
Immunodeficiency Syndrome (AIDS)).
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



derm tides, seborrhoetic dermatitis, Lichen planus, Phenphigus, bull ous
Phenphi gus, Epidernolysis bullosa, urticaria, angi odermas, vasculitides
er yt hemaswomaaedus 25 eosi nophilias, uveitis, Al opecia &CesEa2/@05%er nal
conjunctivitis; (4) (gastrointestinal tract) Coeliac disease, proctitis,
eosi-nophilic gastro-enteritis, mast8ytosis, Crohn's disease, ulcerative
colitis, irritable bowel disease or food-related allergies which have

ef f.ects rEsia the Bigveionqiinieetinm kyxurspe(saelyrEilng; theriteaimpgns opinfection bira) : 30
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T

cornea; aoyndioheniAdDg).aft versus host disease; and/or WO 03/042205
PCT/ SE02/ 02055 35 (6) (other tissues or diseases) Al zheiner's disease,
nul ti pl e scl erdgiosdingthefusther Eabie of the fpvpatipr heraproidesd earropnsphtheone

eryt hematSame D RF BRE o3 ), 718, LR Zie Fith ARTRbE M, &la bRk )

di abet es, acogpiblotilcthewad boAEslvae Hien@P ok L ihashithd® of MyHERENT F& veatmdr one, 5
| eprosy (such as | epromatous | eprosy), Peridontal disease, Sezary syndrone,

i di opat hi®loodedrapipd d§ichns M) by pherapydinciiding prepkylefisk he nenstrual cycle; in
bl ooded i 4N t ..lnventi f. h i d
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medi at ed Ho@gang GieioRineirBeeptotAb Vil @GHLANIFTCRY recsptéNackSity i aWdm Whi ch
conprises adm nistering to a mammal 1 n need of such treatnent an effective

anoun® ofbleodedmpnd dsush ap sramuinanegd pf sychadeatngenp)which egmprised pdminissyring tof ) or

(lg) (such.as.(1) or.(l.a r .a pharmagceutically.acceptabl e salt thereof
or “bot vacd R ikl upuflor B BRRERE SIS Rt eRES R e on o b
phar mac e yhafaddeMtietiseRéptRe S therebh6 £0lvad theRbyat e thereof, for the
therapeutic treatnent of a warm bl ooded animal, such as 15 man, in

particul ar nodthearpsegt Ewentiski aizo previdps e uge of 2 exrappind cbURForredle (b od),
cct1 i R, TSR P L (LB RSP e A
Ther gf50r ahérBoPRal S atdGRRGE, b HendARBRAL, cbFELAMY iaGRe REMYINI &S tRe ROARMBRGRUL | cal
transplant rejection, respiratory disease, psoriasis or rheumatoid arthritis (especially
rheumatoid arthritis). [Respiratory disease is, for example, COPD, asthma {such as bronchial,
allergic, intrinsic, extrinsic or dust asthma, particularly chronic or inveterate asthma (for
example late asfhma or airways hyper-responsiveness)} or rhinitis {acute, allergic, atrophic
20  rhinitis or chronic rhinitis including rhinitis caseosa, hypertrophic rhinitis, rhinitis purulenta,
rhinitis sicca, or rhinitis medicamentosa; membranous rhinitis including croupous, fibrinous or
pseudomembranous rhinitis or scrofoulous rhinitis; seasonal rhinitis including rhinitis nervosa
(hay fever) or vasomotor rhinitis }; and is particularly asthma or rhinitis].
In another aspect the present invention provides the use of a compound of the formula
25 (D, (a), (Ib), (Ic), (Id), (Ie), df) or (Ig) (such as (I) or (la)), or a pharmaceutically acceptable
salt thereof or a solvate thereof, in the manufacture of a medicament for use in therapy (for
example modulating chemokine receptor activity (especially CCRS5 receptor activity
(especially rheumatoid arthritis)) in a warm blooded animal, such as man).
The invention also provides a compound of the formula (I), (I2), (Ib), (Ic), (1d), (Je),
30 (If) or (Ig) (such as (I) or (Ia)), or a pharmaceutically ;dcceptable salt thereof or a solvate
thereof, for use as a medicament, especially a medicament for the treatment of rheumatoid

arthritis.



conposition which conprises a conpound of the formula (1), (la), (Ib),
(le), (I1d), (le), (If) or 20 (lg) (such as (1) or (la)), or a

phar macewpDaalkponccept abl e salt thereof or a sol vate thePedSE(HE0FV e
ingredient), and a pharmaceutically acceptabl e adjuvant, diluent or
carrier. In a further aspect the pr&ent invention provides a process for

the preparati of _said caopposition which ises.m xing actjve
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(1ipid) e(mjl (sheorspiratory pecs iobbteucdite ddeae2 3DGEYE/ 150N 9 2Mbénic Sbstpouser s,
supp05|tor|es,, oi ntments, creams, drops and. sterile injectable aqueous
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idiopathic interstitial pneumonia; )

(2) (bone and joints) arthrideé including rheumatic, infectious, autoimmune, seronegative
20 spondyloarthropathies (such as ankylosing spondylitis, psoriatic arthritis or Reiter’s
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

25 eosinophilias, uveitis, Alopecia areata or vernal conjunctivitis;

(4) (gastrointestinal tract) Coeliac disease, proctitis, eosinophilic gasfro—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
eczema);

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

and/or



approximately equivalent to the daily parenteral dose, the conposition
being adm nistered 1 to 15 4 tinmes per day. The followng illustrate

repr esentwoios®4bdmr maceut i cal dosage forns contai ni ng thePCEsEpmooss of
formula (1), (la), (Ib); (lc), (Id), (le), (I1f) or (Ig) (such as (1) or
(la)), or a phar maceutical |y accept@ble salt thereof or a solvent ther.eof
(hereafte npound , for therapeutic or prophylactic use in humans: 20
(a) Tabl {5 ) Oﬁltfr/“ts%ﬂ?ﬁ ot disegsap)duirheier' o disepsge YL wIFselqyis, athpgosclerosis, o

Cr 1o jum.stearate 3.0
VO 031 042205 FET Sy B gBac 5 s L s 8 MR BB " 50
Lact ose. Ph. arytheﬁa&suﬁspgeamldp@sgegﬂwmuﬂ@sﬁa I@ashi?@éty’\éltﬂytbﬂh’tﬁsr ﬁiylaﬁﬁé}ﬁa
Magnesi um st ear ate Tablet Il ng /tablet Conpound X 1.0 Lactose

Ph. Eur. 92 @a‘é‘éctétp%ﬂllaé%tés sephtofs aymirome| epsinaphiby faseitis dviper EEGyndmgsesi um -
stearate 1. Olegroggzsuch as lepromatous leprosy), Peridontal disease, Sezary syndrome, idiopathic

thrombocytopenia pupura or disorders of the menstrual cycle;
in a warm blooded animal, such as man.
| The present invention further provides a method of treating a chemokine mediated
disease state (especially a CCR5 mediated disease state) in a warm blooded animal, such as
10 man, which comprises administering to a mammal in need of such treatment an .effective
amount of a compound of formula (I), (Ia), (Ib) (Ic), (Id), (Ie), (If) or (Ig) (such as (I) or (Ia))
or a pharmaceutically acceptable salt thereof or solvate thereof.
In ordér to use a compound of the invention, or a pharmaceutically acceptable salt
thereof or solvate thereof, for the therapeutic treatment of a warm blooded animal, such as
15 man, in particular modulating chemokine receptor (for example CCRS5 receptor) activity, said
ingredient is normally formulated in accordance with standard pharmaceutical practice as a
‘ pharmeceutical composition.
Therefore in another aspect the present invention provides a pharmaceutical
composition which comprises a compound of the formula (I), (Ia), (Ib), (Ic), (1d), (Ie), (If) or
20 (Ig) (such as (I) or (Ia)), or a pharmaceutically acceptable salt thereof or a solvate thereof -
(active ingredient), and a pharmaceutically acceptable adjuvant, diluent or carrier. In a further
aspect the present invention provides a process for the preparation of said composition which
comprises mixing active ingredient with a pharmaceutically acceptable adjuvant, diluent or
carrier. Depending on the mode of administration, the pharmaceutical composition will
25  preferably comprise from 0.05 to 99 %w (per cent by weight), more preferably from 0.05 to
80 %w, still more preferably from 0.10 to 70 %w, and even more preferably 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



Capsul e ng/ capsul e Conmpound X 10 Lactose Ph.Eur. 389 Croscarnell ose
sodi um 100 Magnesium stearate 1.0 (e) Injection | (50 m/m Conpound X
5. 0% w v wDswe)E aqueous sol ution to 100% Buffers, PCT/SE02/02055
pharmaceutical | y-accept abl e cosol vents such as pol yet hyl ene gl ycol, 10
polypropylene gl ycol, glycerol or etBénol or conplexing agents such as
hydr oxy- pr o |- ¢ clodextrln may be ysed to aid fornmulation.. WO 03/042205
PCT/ SE02/ 5. SSRPOTHericns BT PRF AR, FS AR SIBle e dIRPUE GROBNL i onal
procedure§ﬂmﬁhgogg% & t he pharnmaceutical art. The tablets (a)-(c) may -
be enteric coated ?Q%onventlonal means, for exanple to provide a coating
of cellul ose aAetaitde phztrhﬁllcaitﬁ:al ddmepdstricandfitidninvehtionie wnb suitdbleufok bel ed by
the followi ng non-ljimting anples in 5 which, unless stated otherw se:

(i) t errpeffdé’tnﬁlfséf%“%@ @lmagqﬁoa@gf%@éar@lp @.t@t&et(qs)cap%ﬂfewhnch SPItAIRE PRWEER 1 i ed
out ats rQ?T%%aﬁdqg%T%ah@lﬁ gkﬂ{ure that is, at a tenperature-in the range

of 18-25C, anic sofutions were dried over anhydrous nagnesi um

sul fate; evapomainbther agkcisophembceurios cofipobieion 0fithe iiSveRgomisr deatitabdy &por-at or
under reduced pressure (600-4000 Pascals; 4.5-30 10 nmHg) with a bath
tenperatuméﬂﬁimﬂbSﬂhxﬁﬁﬁouiWﬂmﬁw@HW@#ﬁﬂﬁgﬁaﬁhy unl ess ot herw se stated

reans f1ash ChERRMLASARDCB0vEI bt SRRl a0 Mol BHEE, EALATRE ARLARINAT-O

was carried ou p’Ia €S, ere a

‘referred dae of OJOSnigﬁgﬁSO B()Gl@él&gﬂl'fbf&ﬁm&cﬁmmuﬂ@ proRradly #Q8e fingsof 0 Qﬁhgﬁé 4(9
mcron particleg si-ze, the silica being contained in a 60nl dliposable

syri ndge a?vmn&lixppértbléwwtlan (b eispasitian beig asiinisteerdl ¥ foghtivgs pertlayHAheor
R R S s TN
injection. Alternatively the intravenous dose may be given by continuous infusion over a
period of time. Alternatively each patient will receive a daily oral dose which is
approximately equivalent to the daily parenteral dose, the composition being administered 1 to
15 4 times per day.
The following illustrate representative pharmaceutical dosage forms containing the
compound of formula (I), (Ia), (Ib), (Ic), (Id), (Ie), (If) or (Ig) (such as (I) or (Ia)), or a
pharmaceutically acceptable salt thereof or a solvent thereof (hereafter Compound X), for

therapeutic or prophylactic use in humans:

20 (a)
Tablet I mg/tablet
Compound X 100
Lactose Ph.Eur. 179
Croscarmellose sodium 12.0
"Polyvinylpyrrolidone 6
Magnesium stearate ~ 3.0
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st at ed;
their us

ngs units an

u%dwlhgg},&&%&] nts (J) are gl v%n

d synbol s are used;

I HzZ, (Vvii) chenmrcal Symp
(viii) solven

| s have
rati os

are give

ViegnedRIhC&eirage by vol une; WO

mass sp

ctra (MB) were. run with an el e

33 042205 PCT/ SE02/ 02055 39

ctron energy of .70 electraon v

i X)

plts in

t he chem ca

i oni sati on (APCl) node using a di rect exposure probe;

wher e

cyclodextrin may be used to aid formulation.

,indicategf'onlsatlon was effected by electrospray (ES); where val ues for
mz are en, generally only ions which indicate the parent mass are
reported T4M Nl ess otherw se stated[theBResS 10n quoted 1s the 5
positive mass 1on - (MrH)+; (x) LCMS gharacierisation. was perfornmed| using a
pai r of |@émpoun8d6 punps with G lson 233 XL sanpler and Waters ZNMDA0OO
mass Sp\,\,trC:’Y’St er—The—t-C-compri-sedvwat er S\lrrrmt ry 4 B6x50-colum—-Cl18 with
5 nicron]ﬁﬁFFF€p$m§lze The el uents m&ﬁ@ A water with 0.05% fornc acid
and B, aqgggggggggg_ygggrﬁ_ﬁﬁvo|UrnlL (d—Theetuent—gradrent—went from
95% A 10 To I'n m nut es. \Were |i hdi cated ionisation was effefted by
el ect r osFawitESrolidaee val ues for mhz are given, generally only | ons
which indicate the parent nmass are reparted, and unless otherw se stated
t he nasslﬂﬁﬂwquut@dﬂms t he positive madd i on - (M+H) + and
5 (@)
| Capsule mg/capsule

Compound X 10

Lactose Ph.Eur. 389

Croscarmellose sodium 100

Magnesium stearate 1.0

(e)

Injection I (50 mg/ml)

Compound X 5.0% wiv

Isotonic aqueous solution to 100%

Buffers, pharmaceutically-acceptable cosolvents such as polyethylene glycol,
10 - polypropylene' glycol, glycerol or ethanol or complexing agents such as hydroxy-propyl B-



(xi) the foll owi ng abbreviations are used: DMSO di nethyl sulfoxide; 15 DW
N-di net hyl formam de; DCM di chl or onet hane; THE tetrahydrofuran; DI PEA

N, N- di i soppoppeedhyl am ne; NVP N-net hyl pyrrolidi none; 20 RATIIE02/02055

O (7-Azabenzotriazol -1-yl)-N, N, N, N-t et ranet hyl ur oni um

hexaf | uor ophosphate; HBTU 38 ~ ] o ] ]

O (7-Benzotriazol -1-yl)-N, N, N, N-tetranet hyl uroni um hexaf| uor aphosphat e;

BoE: tert-but ox%eﬁbsés%ﬁrmu%l%@WY%ph@md;byaom%@nérmpeedam webtknawndnhy |

TR oIS PAREEFARR FET LB SRy aRuBN S AR i o

yl ] pr opylexamipleabiptdvidé a gbdtiny-oficbliilogt- drefateapigikdlbtt ony| phenyl acet am de .
(Compound No. 6 of Table I). 5 To a solution of 1-nethyl pi Eerazi ne (42L,
0.38mol ) i n CAGipYawion willdiosulraidlustatedbipe dpiloreing gonhmiting Fzampley it hen

N-[1-(3- |- 3 r )-piperidin-4-yl]-N

et Lyl _'S4_ Rng{tﬁﬁ%#gge& (%%f}l p egﬁg%eacet am de (Method A; 180ng, 0.38mmol) and

sodi um i qditeleperb®@ e gMBR il @8gibdsiMlkifid RUW dhekiidns ivefd Rk out @0 %om or
tenperature for 48h then washed with water and brine, dried (MgSO4) and
evapor at enbiaierpearpigir thed s, pua tehipsthiwy irthetrangy afHBRAHE; 10 a 20g Bond El ut
W th 10% hanaol Jin ethyl acetate then nethanol t 1 %triethylamne in
met hanol PECREnE selilioft Pie AEM s aRy et 5o dpaich SBofyent 5,
1.4 (m  Jds.cafied- out (18ng b taryleBpbiftor dhbier rddiRel Predsdi (60D-4000Pasedrd; 4.23@ (S,
3H), 2.4 (m_8H, 2.9 %m 2H) , E.O (s, 3H), 3.3 (m 2H), 3.8 (s, 2H), 7.2
(m 2Ry, mmAgnyitipapathzewpgratur@edup WHO0°G41.

(iii) chromatography unless otherwise stated means flash chromatography on silica gel; thin .

layer chromatography (TLC) 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 disﬁosable syringe and supported by a porous disc,

15  obtained from Varian, Harbor City, California, USA under the name “Mega Bond Elut ST’
Where an "Isolute™ SCX column" is referred to, this means a column containing
benzenesulphonic acid (non-endcapped) obtained from International Sorbent Technology Ltd.,
Ist House, Duffryn Industial Estate, Ystrad Mynach, Hengoed, Mid Glamorgan, UK. Where
"Argonaut™ PS-fris-amine scavenger resin" is referred to, this means a tris;(2-

20  aminoethyl)amine polystyrene resin obtained from Argonaut Technologies Inc., 887 Industrial
Road, Suite G, San Carlos, California, USA.

(iv) in general, the course of reactions was followed by TLC and reabti(;n times are given for
illustration only;
(v) yields, when given, are for illustration only and are not necessarily those which can be

25  obtained by diligent process development; preparations were repeated if more material was
required;

(vi) when given, 'H NMR data is quoted and is in the form of delta values for major
diagnostic protons, given in parts per million (ppm) relative to tetramethylsilane (TMS) as an
internal standard, determined at 300 MHz using perdeuterio DMSO (CD3SOCD;) as the

30  solvent unless otherwise stated; coupling constants (J) are given in Hz;

(vii) chemical symbols have their usual meanings; SI units and symbols are used;

(viii) solvent ratios are given in percentage by volume;



15 The procedure described in Exanple 1 can be repeated using different
secondary am nes (such as 4-fornyl pi perazine, 4-isobutyryl pi perazine or
4- benzyl| pvpasiodizoe) i n place of 1-nethyl pi perazi ne. EXAMPCE/SE0Z@0Fhi s
Exanple illustrates the preparation of

N-[1-(3- phenyl 3-[piperidin-4-yl]propyl)-

pi peridin-4-y N- et hyl - 4- nmet hanesul f onyl phenyl acet am de (Conpound No. 17
of Tabl e (ps) mastPecira((g’IS:)wéqx? rmBW{th an elecfron energy of 70 electron volts in the chemical

étthelrf4b#éétﬁﬁ%%gls®1 125—%’0% en;/I fat]“(:eeCt 8&8’(‘@%%1 ‘gh Sateﬂg%ﬁ%té%wesed in

tri fI uor aififeeted by e@&x@sﬁraﬁ(ﬁs)) et vaBuck Esiihiz @ g 1%%tgéﬁ@fa}4ﬁ§nl§tlbﬂsr\ﬁlﬂcl@t room
temperature for 2h. The m xture 25 was eva‘?orat ed and the residue

azeot r opdBdigate e pAreidBass Frrereperiad, endhynlasstashgraisestriedsthe masslioni quiated g tiqueous
sodi um hydr the resulting mxture extracted with DCM (8 x
25rrL)I31 %Sﬁwquasg engfg?S were dried and evaporated to give the title
conpound (@L@:MS chaﬁ/ﬁ;teff’s%ﬁon 30s POOHA4AR05, TN 086 Bhmpd H BN B33
This Exanple illustrates the preparation of

N-[1-(3- %‘eﬁ%ﬂlp@r Pr!_d Weatars ZMQ‘FQQ@rIb%Sﬁ ypesapmetsirpdhe ﬂﬂrpomgrispd water symmetry

E)Eg%l)zm déf fﬁo‘ C.Blllg leg'[\$ }mc n-?aru& ! han?ﬁgﬁfl S x%]r% ”X' wgt%? ;[v%['p OC%%%
3- phenyl fBHﬁlk-abﬁ‘Irdrrthtdékt%ﬁftﬁléﬂ%'tlpmw%%fﬂﬂél RidH-DHe)dMicRP ERARhHR BYdEom 65t hod

C, 14.4mol ) in DCM (100n1_) was added N-(4-piperidinyl)-N-ethyl-4-
met hdRes up PoryB phemyinaicet %emamclmteﬁodm&uon m effedted mmle):trama}t (ES)rwane t i ng

m xture irred at roomt ure

't acet oxiss SR Bvsh el Bl st indichle e 760 HEbs e apmeoregy and

M xt ure Waess biefwile 8latddABEa MBS lg@bidt §s Jherpoahve flfﬁ@s fofaghan) sMdxt ure 10 was
washed wi th 2M aqueous sodi um hydrOX| de (37X , dried and el uted

t hrough dxB0kge followinmathrédgfeonsiateusedM (3 x 25m_) et hyl acetate (4 x 25nl),
met hanol (4 ) and fin Ighl ?,gmqrﬂa in methanol (4 x 50m.) to yield
crude pr oduct | ch was puri f48g" %@lslu °ca gel chromatography (el uent:

et hyljsacet at epffgen 10% net hamhlmé}hylfgrﬁﬁhu@é:et ate) to yield the title
conmpound (4. Zg) V5. 626.
CM

dlchloromethane
THF tetrahydrofuran;
DIPEA N,N-diisopropylethylamine;
NMP N-methylpyrrolidinone;
20 HATU O-(7—Azabenzotriazol-1—yl)-N,N,N’,N'—tetramethylurqnium .
hexafluorophosphate; ’
HBTU O-(7-Benzotriazol-1-yl)-N,N,N',N'-tetramethyluronium
hexafluorophosphate;
Boc tert-butoxycarbonyl
25 MeOH methanol;
EtOH ethanol; and

EtOAc ethyl acetate.



15 EXAMPLE 4 This Exanple. illustrates the preparation of

N-[ 1- (3- phenyl - 3-[ 1- net hyl pi peri di n- 4-

yl ] propylwopmspeddi n- 4-yl ] - N- et hyl - 4- net hanesul f onyl phenyPaTSEaZ1SS
(Conpound No. 26 of Table I). 20 To a m xture of

N-[ 1- (3- phenyl - 3-[ pi peri di n-4-yl ] prog9l ) - pi peridin-4-yl]-Nethyl -
nmet hanesul f onyl phenyl acet am de (Exa lLle 2. 250ngy, 4.76mmvol) and

f ormal dehyde (0.2nlL, 37% aqueous) i ) was-added sodi um

Foom tenper at urairor i IRSTIE, he 5’%&*&&22 of S T S RSSO
hydr oxi dey(f@pil)- pmdm-mmmtdmwghetaaﬁd@@f@@z@mayltacatﬂgﬁembﬂlF&ﬁ\d N& 625

| On), Il“hlﬂ(f)l (2 x 1On) and finally 1M ammonia in methanol (4 x | Onl)
affordi ng*#h&Y-title conpound (172ng); MS: 540. The procedure described in

ona benzal donyqgy SPRERNEE 1180 APtil e fiet a2 ERINESH 1) D I R RF B0
42 EXAI\/PLEl&ﬂlyTzkmmeE&aﬁﬂJ 6. M2hrnsl) fh@h Q\S[lt {3eptiph @3 hlotspiofl)-piperidin-4-yl1]-N-

N[1-(3-p % | -3-[ 1-acetyl pi peri
yl ] pr opy! §4 pﬁy ‘bél?qﬂéﬂnﬁSLklfW]PhRmé@Wmlde Adethands dB@@ﬁyﬂ) éml)a?@étsammeodlde

( Conpou nd&%ﬁ)? é"h? fresuﬁﬂ& 1x uﬁe vgf I@rr@d réérH temf ature4for ﬁ?h megtwlped with

N[1-(3-p pl peri propy - pl per

met hanes ubvhmﬂyhcpblfhm{ |dﬁe&UaI@Ed)@) doidexapireted, TRORRABue 4vad @ﬁfrﬁéa bp&dting through
triethyl am.ne 4. 76rrrm|%ﬁﬂ@n DCM was added acetyl chloride (37

4.76 |)a29$180n¢5 B it B0 Frimsetizane] inesshyl gegtate depnamethansirtheantfe trigthyleming in 18h,

hnd ol ut elCIRASHE A BRERRLARN CTRB) SRCRAE 3D Sk o LS PRES o
x 10m) a(ml m)nalsl(m I4M)ammmﬂp 2. n@hrm)ot 2((4, 3119, aHB Ozgi(rﬂgzﬂjﬂs ot(lst le
conpound éé g’}gaﬁl . _The procedure described in can

r epeat ed 3Dy éﬁt(sa’){ﬂ)ﬁ&(ﬁbﬂﬁde@l (sUdh 7695(dp2ﬁ)1>M§c%‘Hyl chI or i de and

4-chl orobenzoyl chloride) or sulfonyl chlorides (such as

15 The procedure described in Example 1 can be repeated using different secondary
amines (such as 4-formylpiperazine, 4-isobutyrylpiperazine or 4-benzylpiperidine) in place of

~ 1-methylpiperazine.

EXAMPLE 2
20 This Example illustrates the preparation of N-[1-(3-phenyl-3-[piperidin-4-yl]propyl)-
piperidin-4-yl]-N-ethyl-4-methanesulfonylphenylacetamide (Compound No. 17 of Table I).
N-[1-(3-Phenyl-3-[1-tert-butylcarbonyloxypiperidin-4-yl]propyl)-piperidin-4-yl]-N-
ethyl-4-methanesulfonylphenylacetamide (Example 3, 4g) was dissolved in trifluoroacetic
acid (25mL) and the resulting mixture was stirred at room temperature for 2h. The mixture
25  was evaporated and the residue azeotroped with toluene. The resulting material was stirred
with 2M aqueous sodium hydroxide (25mL) and the resulting mixture extracted with DCM (8

x 25mL). The combined extracts were dried and evaporated to give the title compound (2.5 2);
MS: 526.

30



15 nmet hane sul fonyl chloride) in place of acetyl chloride. EXAMPLE 6 This
Exanple illustrates the preparation of N-[1-(3-phenyl-3-[1-cycl ohexylam no-
car bonyl pwpesiogi2ns 4- yl | PCT/SE02/02055
propyl)-pi peridin-4-yl]-N-ethyl -4-nmet hanesul f onyl phenyl acet am de 20
(Conmpound No. 22 of Table I). To a nitkture of

N-[ 1- (3- phenyl - 3-[ pi peridi n-4-yl ] propyl)-piperidin-4-yl]-Nethyl-4-

met hanesul f onyl phenyl acet am de (Exangﬂl{mjmrg, 4. 76mmol ) and DCM (10ni) -
was added cy (S t 4 @N'gq)_ | t ure
was stirred atOT @g%x@ leesﬁgg%tga?%rtge ?%?EP%%%H °Th rQ’ fﬁ 8‘% 3\/@5{3@?& d;ﬂ ?%r{r{?l&&

| O SCX cpipéridinigeylypiroiy] Dl idinxd-25-NOt)-4-nhzhandfongPhenyietamiand fi nal | y

IM amoni g in | 4 x .1 Or) affording the title conpound (300ng);
MS: 651, @%}E‘(WEE}‘&%NS of Table I).

1250 N o %“95““ B e R b B IS ket 4 D HohBLs 5'58' of
:Sl'glbL teI é)n ((I)\;Ietlﬁ&d ﬁr D@hmmdl)sml[p@MMbOmnb ahs ﬁkﬁle(léw(&pipa])ldms Mé&ﬂx@l:lzu 0 a

phenyl - 3- rpﬁt#xwalf?wlnhewljaﬁfﬁtwe)(N{ﬁtfgféirli”d} 02, 4 Amme)) év%Wemswmn@@e I“t?ﬁonyl

%hsn)e/llnd Zﬁeﬁ{%&ur ege\%ggs% g@‘%%?o?%&%@@ﬁ?ﬁ %Sgéjydﬂgggl i qil]Wﬁour

The reactdddad anckiheresulvig whsire dvagistifedairoom thipereedtbr dhi Gle Téaeu&:oinv;ﬁﬁlte
was renoved and the residue was_chromato raphed on a | Qg silica Bond-El ut
col un® el WidseHashgdl WAh2M gRyeons sedipmi hé/ﬁtoxe By 25aelek étl@d mbﬁluted through a 50g

e el ERUBRLLE pS Yo b TR i M Rl ©

rret hanes ufiiilig W phetni sieehaihnds (4 COURLY flyi8hl @&deT@b&i&t Jav)hlcuxswk ;ﬂﬁlfﬁzaabryt ing

mat eri al was repared foll owing the nethod described in Exanple 2 using
the appr opkitedeeclromagaeraphyGelperixsibraseiaipl therpl (e meethane] anethygaesateYineyield
N[ 1-(3- t car bonyl pi perazi n-1-yl ] propyl ) -pi peridin-4
-yl]- HEEB% ?mhgun(f(%tzﬁgsuﬁp onyl phenyl acet am de (Conpound 152 of Table
1) uselds as starting material was prepared.-follow ng the nethod described in

exanple 1 usin 1-tert-
P g ( EXAMPLE 4

This Example illustrates the preparation of N-[1-(3-phenyl-3-[1-methylpiperidin-4-
yllpropyl)-piperidin-4-yl]-N-ethyl-4-methanesulfonylphenylacetamide (Compound No. 26 of
Table I).

20 To a mixture of N-[1-(3-phenyl-3-[piperidin-4-yl]propyl)-piperidin-4-yl]-N-ethyl-4-
methanesulfonylphenylacetamide (Example 2, 250mg, 4.76mmol) and formaldehyde (0.2mL,
37% aqueous) in DCM (10mL) was added sodium triacetoxyborohydride (9.52mmol) and the
resulting mixture was stirred at room temperature for 18h. The mixture was washed with 2M
aqueous sodium hydroxide (10mL) and eluted through a 10g SCX cartridge with DCM (2 x

25  10mL), methanol (2 x 10mL) and finally 1M ammonia in methanol (4 x 10mL) affording the
title compound (172mg); MS: 540.

The procedure described in Example 4 can be repeated using different aldehydes (such
as acetaldehyde and benzaldehyde) in place of formaldehyde.
30



but yl oxycar bonyl ) piperazine as the am ne conponent EXAMPLE 8 15 (R or S)
N-[1-(3-phenyl-3-[(4-{2,2,2-trifluoroethyl sul phonyl - pi perazi nyl } propyl) -

pi peri di rwo-03i0322d6 et hyl - 4- met hanesul phonyl phenyl acet am de PCiGenpa0sti nunber
15 of Table 2) Triethylamne (50 |) was added to a solution of (R or S)
N-[ 1- (3-phenyl -3 - 42

pi per azi nyl } propyl ) - pi peri di n-4-yl]-N et hyl -4-nmet hanesul phonyl phenyl acet am
de.( 175 mg) in 20 dichl oronethane | | owed by o

2,2,2-trifluor l?ﬁ%?:ﬁ v tirred
at roomt errperrlglﬁiggﬁ?%lg . géart@r Aergtr?%rg%t]}/ (Bi (%'? rh}l]@ %%E%S%%Wat h
wat er - - anytlpepyBepiperidie-4r @$-Ndetyl-ohicdianed fonylpremylakt taafidd (Gomsahi &t 21 of

- was- chr-orratographed on a---- - 20g silica Bond-Elut colum eluted with a
sol vent &P&Bﬁ nt (ethyl acetate - 40% net hanol / ethyl acetate) to give the

R S o Bl T e s SRR
1H), 2.5 Iﬁﬂhar&kﬁlfon&lpﬁleﬁﬂac@hﬂude$Eﬁarﬁlsle 232‘50m;§ A376pmol Eihd tribtiyldriine 148mg,3. 6

Yo og%mmrp@ws@@ﬂmag cpsrkppige 7oz, 6 TopyoD. The restlting mixibes was

N-[1-(3- EPSEH Bt 1%01&1 % S Q{‘ié 25! dﬂ%l ]}géggh%ﬁé%&h ﬁhﬂ&\t hghlpeoﬂs XAJIUI%I_ b?ca%’onat%

nmet hanes onyl phe

N-[1-(3- mbﬁﬁwh(&rﬁlb)l drie@ ﬁ@d)Mhbednhr@agm di10g $€K dariNdeé hyth-TACHE (2 x 10mL),
nethanesulphon{‘BQenylacetanlde (594 ng) was added to a sol ution of

tri etlAyl apgthanof (‘ox 38mlypyd fpilyBBd-apipetia i methapd 34 ghOmly affosding thertislehane
(10 m) r nd the mxture was stirred for 14 hours. The
reactlon%B §§ﬁ&%]§g§%éaﬁ§dg§%'a 20g silica Bond-Elut colum and was el uted
W th a solvent gradient (ethyl acetate - 40% nethanol/ethyl acetate) to
give'the title conpound as a foam yield 440 ng, M+ 627. 10 (R or §)

N-[ 1- ( 3- phenyIThg leqmedu@rﬂeémhe}hp Fpemnplgi can-be|rppaategtusing-ditferent acid chlorides

et hanes"ds&ﬁ%@%h@nﬁ { Elonma il 4-cﬁf0robenzoy1 chloride) or sulfonyl thorldes (such as

15 .methane sulfonyl chloride) in place of acetyl chloride.

EXAMPLE 6

This Example illustrates the preparation of N-[1-(3-phenyl-3-[1-cyclohexylamino-

carbonylpiperidin-4-yl]propyl)—piperidin—4—yl]-N-ethy1—4—methanesulfonylphenﬂacetamide
20 (Compound No. 22 of Table I). '

To a mixture of N-[1-(3-phenyl-3-[piperidin-4-yl]propyl)-piperidin-4-yl]-N-ethyl-4-
methanesulfonylphenylacetamide (Example 2, 250mg, 4.76mmol) and DCM (10mL) was
added cyclohexyl isocyanate (59mg, 4.6mmol) and the resulting mixture was stirred at room
temperature for 18h. The mixture was eluted through a 10g SCX cartridge with DCM (4 x

25  10mL), methanol (2 x 10mL) and finally 1M ammonia in methanol (4 x 10mL) affording the
title compound (300mg); MS: 651. .

EXAMPLE 7 ,
N-{1-(3-phenyl-3-[4-(2-chlorophenylsulphonyl)piperazin-1-yl]propyl)-piperidin-4-yl1]-
30  N-ethyl-4-methanesulphonylphenylacetamide (Compound number 150 of Table 1)
2-Chlorophenylsulphonyl chloride (40.1 mg) was added to a solution of N-[1-(3-
phenyl-3-[piperazin-1-yl]propyl)-piperidin-4-yl]-N-ethyl-4-methanesulphonylphenyl-

acetamide (100 mg) and triethylamine (53 ) in dichloromethane (5 ml) and the mixture was



O S=O O Met hanesul phonyl chloride (0.5 m) was added to a stirred m xture

of S N[1-(3 15 '

phenyl - 3-WodBox2p3 opyl ) - pi peri di n-4-yl]-N et hyl - 4- met hane®arsrozigdophenyl ace

tamde (2.7g) and triethylamne (1.64 nm) in dichloronethane (50 m) at 0C

and the m xture was stirred at anbi éht tenperature for 15 hours. The

reaction m xture s washed with water and dried. Renopval of the sol vent
fdothhp

gave the i JHuhBe BRacton Bigigevasaushed ith vaserpinevand dripdt. The golvent

N (3 o _ i T g
ek haoatl SR BEXEAARNLs AR el 1 S bort i cotmn e
1- Pheny| - it 4 sdlobntegradietabibnlyiceyd-p0Bpadthinodethiybggtatento ddead tile compouhdr €

of N (piperidin-4-y])-Nethyl-4-nethanesul phonyl phenyl acet am de (5.3g) and
pot assi un¥ed 981 (2.71g) in DWF (100 M) and the mixture was stirred

and heated at 90 Cafar_G .The QN _ kXt ure W aj | oned to cool
and Wgs evaporrgt'?ﬁelgq:tlcca(:3 d’?’?lﬁ}gsg&qﬁ%%zlggg{l#g@?@ﬁ@?ﬁ%% 4\@8@%&?&05

PCT/ SE02/f2fiatesulphonphahiyisetanedt (Tonthouhll 86 @fFLbBIaNudedQis Rlattimndatens washed
with water and dried. The solvent was renoved and the residue was passed

down a 90yerdreq follopargithemathedbdesambed intfample Ausing %Ia@éw&’ﬂgﬁeébg@ﬁt (I St hyl

t at e- 0 / . t i the title conpound, yie
(’21?(739? m&%‘é*%@%?’é@%%iﬁlnea%%&?@) 1&) ,gl \{es (t('.a, 2|H) , e1. em(jm 2H), 1.75 (m
0 () L G it LAl i s
P (8" ity dymathmesiiphotslpl b eiemids Comne33 of b luses 28 koW
conpound rﬁ%’?‘al%asjpﬁgﬂggd fo?l%?w?ﬂg thd et desedttd in example 1 using (1-tert-

butyloxycarbonyl)piperazine as the amine component

EXAMPLE 8

15 (R or S) N-[1-(3-phenyl-3-[(4-{2,2,2-trifluoroethylsulphonyl-piperazinyl } propyl)-
piperidin-4-yl]-N-ethyl-4-methanesulphonylphenylacetamide. (Compound number 15 of
Table 2) '

Triethylamine (50 ul) was added to a solution of (R or S) N-[1-(3-phenyl-3 -

piperazinyl } propyl)-piperidin-4-yl]-N-ethyl-4-methanesulphonylphenylacetamide ( 175 mg) in

20  dichloromethane (5 ml ) followed by 2,2,2-trifluoroethanesulphonyl chloride (37 ul) and the
mixture was stirred at room temperature for 14 hours. The reaction mixture was washed with
water-and-dried.-The residue- obtained-on removal -of the-solvent-was chromatographed-on a - - -
20g silica Bond-Elut column eluted with a solvent gradient (ethyl acetate — 40%
methanol/ethyl acetate) to give the title compound as a white foam, yield 79 mg, MH" 673.

25 NMR (CDCls) : 1.2 (t, 1H), 1.3 (t, 2H), 1.4 (m, 1H), 1.6-1.8 (m,8H), 2.1 (m,2H), 2.25 (m,
1H), 2.5 (m, 4H), 2.9 (m, 2H), 3.0 (s, 3H), 3.3 (m, 5H), 3.4 (m, 1H), 3.6 (q, 2H), 3.8 (m, 2H),
7.2 (m, 2H), 7.3 (m, 3H), 7.4 (m, 2H), 7.9 (d, 2H).



(Ror S) N[1-(3-phenyl-3 -piperazinyl}propyl)-piperidin-4-yl]-Nethyl-

nmet hanesul phonyl phenyl acetam de Trifl uoroacetic acid ( 5 mM) was added to a
sol ution wb 0405 S) N-[1-(3-phenyl -3 15 Boc- pi perazi nyl PCT/SE02/02055

}propyl) - pi peridin-4-yl]-Nethyl-4-met hanesul phonyl phenyl acet am de (440
mg) in dichloromethane (10 M) and t#é mixture was stirred for 1 hour. The
reaction mxture was concentrated and the residue was dissolved in 2M

- aqueous sodi um hydroxi de and extracEEAMBEBA with dichl or omet hane (10 n

each tinme). Th 90@‘(}1; apor At t i,ve the
title conpound’as EF%Q’ %E @fmprn%"fw?%fﬁgmﬁ Ml’.’ﬁ%’f&@%ﬁf
N-[I-(3- pﬂneﬂhmhesﬁ}phonylphenylacetanude

1-.(4-chl or obenzoyl pi peri di n-4-yl ) propyl } pi peridin-4-yl]-

et hyl - 4- met han@sef Hﬁﬁ%(%r@éwwlécféﬂ@mp@@y (p@mmuﬁal]rm@ﬂya—zlze of Table 2).

N 13- 3 pravgriisuietndplenylhesiaide 53418) Wi saddie s sep ouiingrmings 0.5
4- et hanaﬁglaﬁh(ﬂwlﬂ?ﬁ&ﬁwh@%Baﬂ%)dﬁ dichERomBthasd 0V GeFdBa@EPefafift Bnd BE0 MO
of 2.8 mMMg material) in di oronet hane (10 m) was added 4-chl orobenzoyl

chl ori de Tupfure s Sﬁﬁéd fad 4 heugg ubhe reresion miix eel wag add@dm ] @ﬁp sitiaa Boed-Ebrt 15

hours. The esu nic a |d
resin (I 9301%1225%333 © U%(edt\%lgh ?F(?lv?rgtgéadzﬁ"g (%Pﬁral%l\{gtef_ 0 %616 {/ %Eﬁ acqigle) to
reaction gixindrtilewas Lulld 8y £¢bag) &@&40’@1 | M7 washed successively with 30
di chl or onet hane -(4X1 1M Me NH3 ( XlO m). The conbi ned washi ngs

wer e 10evaporated to dryness and the residue was passed through a silica -

Bond- El ut coI a soI ent qr acet at e- 20%

met hanol §h° %jWI[Fé E%ﬂyé)\y CE“EO@PR?BY R %—yﬁgﬁ-ﬁéyiﬁd yield 121 my. NVR
(DlVBOdG)-m&h&a%u%héx%@lp@ﬂ&la&et&midé (m 4H) 1.5-2.1 (m 13H) WO 03/ 042205
PCT/ SE02/ 02055 6 2 7 (m 3H 3.3 (m 4H 3.8 (d, 2H) 7-7.5

(m .11H) 7.8 (d, 2H). Anal yti cal’~HPLC _on a_Chiralcel Ql col um (250mMm_ x
4.6 mw) eluted with nmethanol sh d t e chiral purity was >99% 5 (R
N-[ 1-3-phenyl-3-[piperidin-4- ropyM-<pi idin-4-yl]-Nethyl-

met hanesul phonyl phenyl acet ani de.” ( Conpound °nu r 35 of Table 2). N

s=0
A

‘ Methanesulphonyl chloride (0.5 ml) was added to a stirred mixture of S N-[1-(3-
15 phenyl—3—hydroxypropyl)-piperidin-4-yl]-N-ethyl—4—methanesulphonylphenylacetamide 2.7g)
. and triethylamine (1.64 ml) in dichloromethane (50 ml) at 0°C and the mixture was stirred at
ambient temperature for 15 hours. The reaction mixture was washed with water and dried.

Removal of the solvent gave the title compound as an orange foam, yield 2.4g, MH" 477.

20 (S) N-[1-(3-phenyl-3-hydroxypropyl)-piperidin-4-yl]-N-ethyl-4-

methanesulphonylphenylacetamide

SO

(S) 1-Phenyl-3-(4-toluenesulphonyloxy)propan-1-ol (5g) was added to a mixture of N-
(piperidin-4-y1)-N-ethyl-4-methanesulphonylphenylacetamide (5.3g) and potassium carbonate
25  (2.71g) in DMF (100 ml) and the mixture was stirred and heated at 80-90 °C for 6 hours. The

reaction mixture was allowed to cool and was evaporated to dryness. The residue obtained



N, }-NO OA solution of (R N[1-(3-phenyl-3-f

1- (benzyl oxycar bonyl pi peri di n-4 yl) propyl }

pi peri di rwo-0pl0322b6 et hyl - 4- met hanesul phonyl phenyl acet am de PCT/SEg)/ 02085 et hanol
(100 10 m) containing 20% Pal | adi unf car bon catal yst (200 ng) was

hydr ogenat ed under a hydrogen-'filledsballoon The catal yst was filtered
and the filtrate evaporated to dryness to give the title conpound, yield
1.1 g. MoVpavdssolveslgn d(qi;)lorgp'{ethgnQ Brapdl ¥@s vashed with water and dried. The solvent

1-(b I 4- I

ot hyl -4 et BRI o Y BB ¢ I BA RPN POt sf et o)
‘SOdI um t r ot gﬁaﬂféﬁf pangllraca@tec 88% Iﬁerhaﬁ@fetm @tk Pro@iwohb tit1e BoRbowd) yield
3- phenyl - 3- (Menzyl oxycar bonyl pi peri di n-4-vyl ) propi onal dehyde (1.49g)” and

N (4. pl pedTEM 5% VIR (QDC thamteéw),plh@mafbhéwnaaaa,ahw@n,(mng)ssmm,

react o TEACH: G 30 SaERo TR S0 R 23 s ) Sl 0 e 29 49

sol vent was BB, 3AY, 148 (d, o5 due (nasgypassed dovvn a silica Bond-Slut
colum eluted with aﬂgol ve%t gﬂr)adl ént 8et hyl acet at e- 20% net hanol / et hyl

acetate) to give the title corrpound yleld 15g M5 (MH) 660. (R

3-phenyl - 3= (henzyl rbon in 4 onaldeh d tin
periodinaﬁ%lqﬁl %T£¢¥§§EEP8§§ﬂ¥g§ ﬂ%?ﬁ?b ?md@8¥’¥ §(§g§¥§hg¥ﬂg
(1.8g) wasp-gfdded to a solution of (R)

3- phenyl - 3- (benzyl oxycar bonyl pi peri di n-4-yl)propanol in dichloronethane
(25 M) and the mixture was stirred for 1 hour, washed with 2M NaOH WO

03/ 042205 PCT/ SE02/ 02055 47 (2X20 gkééggﬂiggged. The di chl or onet hane
solution containing the title conpo d directly in the next

stage. (R) 3- piresyd) ﬁwﬁ{ﬁ%ﬁﬂ? N@%&&M@@ﬂﬁp&l&n d))l]lf\p&ﬁﬂoi 5 Li t hi um

al um ni um hydri de LCAH was added dropwi se-to a
sol ution m&th@@ulphonylphenylacetarnide

gl Lrgt ESFHZI phe’f:ﬂ’/‘i? ?‘i‘?‘)f(‘gé R%d%!‘hd’ﬁg ge‘iltod’)soilur’i ng@m%g)rw«ﬁ 15’5%]'@’91132 rate
; [1 at 51téhgo§&@gaﬁqfa%itg re}grcgjyg Pt BN AR AN hy TN HRAG U MR Pk iR MBSt 1 T ed
(440 mg) in dichloromethane (10 ml) and the mixture was stirred for 1 hour. The reaction
mixture was concentrated and the residue was dissolved in 2M aqueous sodium hydroxide and
extracted twice with dichloromethane (10 ml each time). The combined extracts were dried
and evaporated to give the title compound as a foam, yield 370 mg, MH" 527.
20
EXAMPLE 11
(R) N-[1-(3-phenyl-3-{ 1-(4-chlorobenzoylpiperidin-4-yl)propyl } piperidin-4-y1]-N-
ethyl-4-methanesulphonylphenylacetamide. (Compound number 26 of Table 2).
To a mixture of (R) N~[1—3-phenyl-3—[piperidin-4-y1]propyl)-piperidin—4—yl]—N—ethyl-

25  4-methanesulphonylphenylacetamide (330 mg) and MP carbonate resin (670 mg of 2.8 mM/g
material) in dichloromethane (10 ml) was added 4-chlorobenzoyl chloride (111 mg) and the
mixture was stirred at room temperature for 15 hours. The reaction mixture was filtered and
MP 4-toluenesulphonic acid resin ( 1g) was added to the filtrate and stirred for 30 minutes.

The reaction mixture was filtered and the resin was washed successively with

30  dichloromethane (4X10 ml), 1M MeOH/NHj; (3X10 ml). The combined washings were

evaporated to dryness and the residue was passed through a silica Bond-Elut column eluted

with a solvent gradient (ethyl acetate-20% methanol in ethyl acetate) to give the title
compound, yield 121 mg. NMR (DMSOd6): 0.8-2.2 (m, 6H) 1.2-1.5 (m,. 4H) 1.5-2.1 (m, 13H)



2M NaOH was added (10 m). The reaction m xture was filtered through Celite
and the filtrate 10 was evaporated to dryness. The residue was dissolved in
di chl or orwDlane2020 M) and dried. The residue obtai ned @aTsenwezabs of the
sol vent was' passed through a Bond-El ut colum eluted with a sol vent

gradi ent (isohexane-60% et hyl acet at ébi sohexane) to give the title

conpound, ,Yyi €l ( 4 -[{R) )

3- phenyl - %’-¥‘(<§r‘éﬂz Izgg%’gﬁ@om%‘i %lg} 8 %&r-ﬁim(-%r(sb il &Ry V8- (Aot ynalytisal kG hy |
- 4- phenybn 2 GhifatRZ O icBiuRae: ' sadded to
a suspension'of cuprous iodi 33%"%%9?“? ﬁﬁ%eﬁFM{%%@%hgﬁfgét aé\{%%rﬁfe was
stirred apuntyorast@fferature for 30 m nutes. The reaction mxture was 20
cooled to -78 C and phenyl magnesi um bronm de (11.69 m of a 1M solution in
THF) was added and the m xture was stirred at -78 C for 30 m nutes.

"Di but y3 boyrorvir 13t A1 o] ol utian it di v/ ether) was added .
to a sol u??on-t[g)f3 %ﬁFg %%%R%ﬁhg%fgy %ﬁ]@*’%&%@?l% A%gﬁhp}yh

yl ) acr yl opethagesRlBiShylphsnydacetntige. {Coppemd manberiddaz gab@izpone (4.9g) in THF
(50 M) and this mxture was agded dropw se over 10 minutes to the
solution of the cuprate reagent/. The 25 reaction m xture was stirred at -78
C for 1 hour then allowed to wa to anbient tenperature. The sol vent was
evapor ated, the residue was di ssohved i/methyt acetate and filtered
through silica (100g). The eth cerdye ution was washed with 2M HC
(1X100 m), dried and evaporat to drynesg. \The residue was passed down a
Bond- El ut col utm WO 03/ 042205 PCT/ SE02/ 020 eI uted with a m xture of
et hyl acetate and'isohexane (1:1) to give, the tle conpound as a single
di astereoi sonmer by NVR Yield 5. 1g. NMR (DV5Qd6) s=00.5 (d, 3H) 0.8-1.1:
(m2H 1.3 (d, 1H) 1.7 (m 2H) 2.6 (m 5H 2.8%3.1 (m 4H) 5.05 (s, 2H)

5.2 (d. 1H) 6.8 soRiogldr (R) N-[12¢2phdiy1-33 M behzyloxycarbonylpiperidin-4-
yDpropyl}piperidin-4-yl]-N-ethyl-4-methanesulphonylphenylacetamide (1.5 g) in ethanol (100

10 ml) containing 20% Palladium/carbon catalyst (200 mg) was hydrogenated under a hydrogen-
filled balloon. The catalyst was filtered and the filtrate evaporated to dryness to give the title
compound, yield 1.1g. MS (MH") 526.

(R) N-[1-(3-phenyl-3-{1-(benzyloxycarbonylpiperidin-4-yl)propyl } piperidin-4-y1]-N-
15 ethyl-4-methanesulphonylphenylacetamide. (Compound number 24 of Table 2).

Sodium triacetoxyborohydride (890 mg) was added to a solution of (R) 3-phenyl-3-
(benzyloxycarbonylpiperidin-4-yl)propionaldehyde (1.49g) and N -(.4—piperidinyl)-N-ethyl4—
methanesulphqnylphenylacetamide (1.4g) in dichloromethane (25 ml) and the mixture was
stirred for 1 hour. The reaction mixture was washed with 2M NaOH (2X50 ml) and dried. The

20 solvent was removed and the residue was passed down a silica Bond-Elut column eluted with
a solvent gradient (ethyl acetate-20% methanol/ethyl aéetate) to give the title compound, yield
1.5g. MS (MH™) 660.

R) 3-phenyl-3-(benzyloxycarbonylpiperidin-4-yl)propionaldehyde
25 Dess-Martin periodinane (1,1, 1-triacetoxy-1,1-dihydro-1 ,2-benziodoiol-3( 1H)-one)
(1.8g) was added to a solution of (R) 3-phenyl-3-(benzyloxycarbonylpiperidin-4-yl)propanol

in dichloromethane (25 ml) and the mixture was stirred for 1 hour, washed with 2M NaOH



3- [3 (benzyl oxycar bonyl pi peri di n- 4- yI )acryl oyl ]- (4R, 5S)-1, 5-di net hyl - 4- phen
yl -2- imdazolidinone CNN- O N 10

1- ChI or 0-WPN3A42203 et hyl -1 - pr openyl am ne (1.37g) was adde®Curseprd29ss over 10
10 minutes to a solution of 3- (benzyl oxycar bonyl pi peri di n-4-yl) propenoic
acid (2.5g) in THE (20 n1) and the #/xture was stirred for 1.5 hours.

AT P T S e

-10 C anddﬁé&lyﬁhxﬁwﬁ@gtmge stirred at -10 C for 10 mnutes, allowed to warm
to O C and then cooled again to -10 C. The acid chloride solution
(prepared above) was added 15 dropvm' se and the m xture was allowed to warm

t t t .. The.reac was ured into water (100 m
a(rjldr gg{nr a -{)ﬁlengrkg (P?Rﬁylod‘é%?h ﬁt\'}jl)Pr IOgon’oi ned extr actg wer e )
dri ed,5 evapor af gHiuhPaldf¥MeSshyARde tﬁ% g et Be NESn GTRIFS VR Ea&&éepd}ggwg&oaa Bond-

Elut colum eluted with an ethyl -acetate/iI sohexane m'xture

the titl esdeigpoei®) 3- [ﬁrmheuylzsﬂ@nzwmo(amﬁm@enmrgwl)pmpmaaw] (@R&&S)(ldi 1H)

1.2 (m 2 5 3.95 (m
3H) 5(3 (s, é%‘lﬁ)]‘hé 436*%}:‘-‘/’2%)‘“"612@‘ ‘in ﬂ?ﬂeg)ﬁbl mlT’(alﬁﬁ%WDﬁt such watwat the)

3- (benzyl @xipe i f

N-benzyl oxyca%%ﬁ?ly d i%t%% rE'zér:réyél ({:Fgg)r{%’ %&E@&ﬁ%@g&e%s%};ﬁ%&é?% ??IDI 0231 1nu53§ and
pyri di ne M NaQHaras adilgb(liodhDel{eredctivn)minase heafitered thrbGgh Celiton tHéQllt’r&te
The r ctlon m Xt ure  as allowed to coQl and was

di | ut ed th eth
acet ate (1BO°VHPYL2 Gﬁﬁg dryiest i1 rewdue asi ol vrd ﬂ‘hdlfmol%luetbw\im@@ mh 711‘%/ digded
d e to .
gl veerﬁgo%ﬁlﬁ g ot oh ror )l S Ble R HEP ot Stk ey WP o iERITRRS
2H) VD 037103268 PO DERRIIND0 ESoheA 2605 eyl acctiie/RoBExanB) todiile e fite 2H)

EH;)SEg(Z ZOprgnéSyﬁc?dl%mMg (K/‘I:’H*()@Mlll) 7.35 (m 5H) 12.25 (broad peak,

N-[ 1- 3-[ (3-fl uor ophenyl)-3-[ 1- phenyl pi peri di n-4-yl ] propyl)-piperidin-4-yl]-
‘N-et hyl - 4-
15 3-[(R) 3-phenyl-3-(benzyloxycarbonylpiperidin-4-yl)propionyl]-(4R,5S)- 1,5-dimethyl-4-

phenyl-2-imidazolidinone. -

TMEDA (2.4g) was added to a suspension of cuprous iodide (4.02g) in THF (100 ml)

and the mixture was stirred at room temperature for 30 minutes. The reaction mixture was

20 cooled to ~78 °C and phenylmagnesium bromide (11.69 ml of a 1M solution in THF) was
added and the mixture was stirred at —78 °C for 30 minutes. Dibutylboron triflate (11.69 ml,
1M solution in diethyl ether) was added to a solution of 3-[3-(benzyloxycarbonylpiperidin-4- |
yDacryloyl]-(4R,5S)-1,5-dimethyl-4-phenyl-2-imidazolidinone (4.9g) in THF (50 ml) and this
mixture was added dropwise over 10 minutes to the solution of the cuprate reagent. The

25  reaction mixture was stirred at —78 °C for 1 hour then allowed to warm to ambient
temperature. The solvent was evaporated, the residue was dissolved in ethyl acetate and
filtered through silica (100g). The ethyl acetate solution was washed with 2M HCI (1X100

ml), dried and evaporated to dryness. The residue was passed down a Bond-Elut column



met hanesul phonyl phenyl acet am de. (Conpound nunber 145 of Table 1). 2M NaOH
was added to a suspension of N-[I-[3-(3-fluorophenyl-3-[piperidin-4-

yl ] propylwepsjpennsli n- 4-yl | - N-et hyl - 4- met hanesul phonyl phenylCasebzenoste

di - hydrochloride salt (0.85 g) in dichloronethane (25 m) and the m xture
was stirred until a clear solution wi 10 obtai ned. The dichl oronet hane

| ut dried and Uil hered, To Lhis d th | ut |
dded Do UHLBER P ELE o PShE bt S R BARA U B2t T3 SREPHEad he

acetate s(r?gZédlqg):reoﬁeﬁlef sleMRnYmsw q\rro@@@wma@ﬂ bcsr(dlﬁﬁr@wm eghed

with water and filtered hr ou m Elute cartrid

di chl or onte? tthi&) f1i7 ¢on, &) Mme@Hhﬁ&S«&]t(rm 2151) Ne@3Hs, ZB)@Q (&1 DH) 68 (ra2HH 1-
pour ed o gf ahﬁ_gg SCX cartridge and eluted with nmethanol (6X20 m) 15 and
1M armoni’a M hanol (6X20 m). The combined amoni a washi ngs were'
evaposated and the residue obtained was chromat ographed on a Bond- El ut
colum eluted with a solvent gradient (ethyl acetate-20% nethanol/ethyl
acet at e t3o[3g{berzitldveyctrbohglpiperidinuhgl)ageyleld-(AR 3ShAd ,5-difdechyM-4f phenyl-2-
1-3(3-flyorophenyl - 3- [ pi peri di n-4-yl]propyl)-piperidin-4-yl]-Nethyl-4 20
met hanesd%‘ﬁa& AYHIBARY I acet ani de di - hydrochl ori de salt (Conpound nunber 87
of Table 1) wused as starting terial was prepgged followi ng the
procedures of Exanple 3 and ' i
N-[1-(3-(3-fluorophenyl)-3-[4-
met hanesul phonyl ) phenyl sul phonyl)
t hyl - 4- net hanesul phonyl phenyl ace Bﬁm (78 /gy (Oonpound nunber 59 of
Table 1) was separated into its signgle enarrers by chromat ography on a
G | son preparative HPLC using a 50 mm 20m Chiracel OD colum eluted with a
m xture of ethapplord ?@N%ﬁﬂﬁ‘ﬁtﬁ %ro ér@r?a?mﬂ@ ﬁ57g)wﬂ%ded’m%g§1s%%& {¢Conpound
number 16 of Table 2) 30 I\/bre pol a F I'soner, yiel npound nunber
17 oflOTabhmu@}; t(WJs@Bﬂl@ﬂ@ﬂ@&bdﬁ@bmﬂfﬂymﬁ&ndﬁﬂ4-§}§pm@bﬁ)m401d (2.5g) in THF (20
N1-[1-(3-

1-( et h an H{W]nﬁ WE Mag iSfirred §gr)lp‘i|, IEH}W }Ip‘it}B\é‘inibdq(leRethﬂMmlde (8.65 ml)was

et hyl - adgaefo*mﬁﬁw Rk shany ki G-2- r?f?i Hﬂ?o g gngfm b' °
3). 4- l\/gt hanesul phor?y phenyllglnetéuﬂ%rtl so aengit e ny s I—@ 1 ng
added t o mdl) 5t Nethand the m@ﬂ}r@mgyﬂr}e&t £10 °C for 10 minutes, allowed to warm to 0 °C

1-(eth | ph | 2
(et aneagg tﬁenoc%%ieala%%rnl tgl r1]0 l)xep gc?c? Xhlc})rqcll s%rhlltgolnn(%re aI%(()i a%gve) 6\lwxlf’]al(g added

15  dropwise and the mixture was allowed to warm to room temperature. The reaction mixture
was poured into water (100 ml) and extracted with ethyl acetate (3X50 ml). The combined
extracts were dried, evaporated to dryness and the residue was chromatographed on a Bond-
Elut column eluted with an ethyl acetate/isohexane mixture (1:1) to give the title compound,

“yield 3.6g. NMR (DMSOdS6) : 0.6 (d, 3H) 0.95 (d, 1H) 1.2 (m, 2H) 1.55 (m, 2H) 2.4 (m, 1H)

20 2.3 (s, 3H) 2.8 (m, 2H) 3.95 (m, 3H) 5 (s, 2H) 5.3 (d, 1H) 6.9 (m, 1H) 7.1 (m, 2H) 7.2-7.4 (m,

8H).

3-(benzyloxycarbonylpiperidin-4-yl)propenoic acid
A mixture of N-benzyloxycarbonyl-4-formylpiperidine (10g), malonic acid (4.2),

25  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 HCI (2X100 ml), dried and evaporated to dryness. The residue was triturated with
isohexane to give the title compound, yield 13.5g. NMR (DMSOdS6) : 1.2 (m, 2H) 1.7 (m, 2H)



the m xture was allowed to stand at roomtenperature for 16 hours. The
reaction mxture was poured on to a 5g SCX cartridge and was eluted with
di chl or orwOlane203X10 m ), nethanol (3X10 m) and net han@CirSEazwoss a (1M
3X10 m). The nethanolic amobni a washi ngs were evaporated and the residue
was di ssolved in dichloronethane (20491 ) and i socyanate resin 10 ' (200ny)

vvas adde stirred for 16 hours, filtered _and the filtrate
evapbi Sed e i koot B Earas S o e on o

Bond EIut2??¢5 éﬁ with a .solvent gradient (ethyl acetate-25%

met hanol /'ethyl acetate) to give the title conpound, yield 37 ng. M5 (M)

633. 15 4- N-ethyl- [1-(3-phenyl)-3-{

1- (et hanesul phonyl pi peri din-4-yl)propyl }piperidine --\ /0 o=s NNON,-NA
m xture of N-ethyl-N [1-(3- phenyl)égﬁiﬁl&é(%anesul phonyl pi peri di n- 4-

yl) prgpy! }p' p%'[ﬂhftgaﬁ’lbiqpﬁ 0rﬂ'[f—p&@ﬁgﬁ%ﬁfﬁfp&ﬁﬁ@%@@rﬁﬂq1 wiSt S

on car bon ano Irogenate a hy ogen

bal | oon. ﬂéteamamlphmlpmslaa&aﬁﬁdet @@ibaind nuh®ef 143 sfkBlevaporated to
dryness to give the title conpound, yield 2.78g N- et hyl - N-

[ 1- ( 3- phenyi ) -2 NaDH stap addedip ﬁﬁBWpﬁpbéf Noﬁlr{3i(3ﬂ1)0m®99]’1 3-[piperidin-4-
plperldl b r. 0 205
PCT/ SEQ2/ 6@6%%1) %ﬁéﬂi(ﬁﬁ E?ailgl: +tg 1ozﬁy C"H? ﬁ% g8y Egr@'g%%%/\/ggy&g%léyglﬂ}/\gkg“%()ﬂa tion
of N-ethyd -8B|-g) ﬁrILd1(:B}opd5'rﬁéchﬁe-(25 ml) and the mixture was stirred until a clear solutlon was
3-{piperidin-4 i})pro yl } pi peridin-4-y awL carbam c acid benz ester ,
di - hy8r ocRtpgde dhe Qlcéag)romafrhanq sahetanvasried apd féfgyedr Bo dhie mcb%mmth@me (200
m ) maint rmto ro
Fetpor at doumEf o7 ot vehlEngbpRtd, &g (P ThA Tt PieTPE0 pidl ot s b8
Wi th 2M Nermg2 XHeQeabtibn miktes wag @tneacampwhe&s,t@asﬁe& WedSvatdd filtered

through a Chem Elute cartridge. The dichloromethane filtrate was washed with 2M NaOH

(3X20 ml), dried and poured on to a 20g SCX cartridge and eluted with methanol (6X20 ml)

15  and 1M ammonia in methanol (6X20 ml). The combined ammonia washings were evaporated
and the residue obtained was chromatographed on a Bond-Elut column eluted with a solvent

gradient (ethyl acetate-20% methanol/ethyl acetate to give the title compound, yield 179 mg.

The N-[1-3(3-fluorophenyl-3-[piperidin-4-yl]propyl)-piperidin-4-yl]-N-ethyl-4-
20  methanesulphonylphenylacetamide di-hydrochloride salt (Compound number 87 of Table 1)

used as starting material was prepared following the procedures of Ekample 3 and Method C.

EXAMPLE 13
Racemic N-[1-(3-(3-fluorophenyl)-3-[4-(4-

25  methanesulphonyl)phenylsulphonyl)piperazin-1-yl]propy!)-piperidin-4-yl]-N-ethyl-4-
inethanesulphonylphenylacetamide (78 mg) (Compound number 59 of Table 1) was separated
into its single enantiomers by chromatography on a Gilson preparative HPLC using a 50 mm
20pm Chiracel OD column eluted with a mixture of ethanol:isohexane (9:1).
Less polar isomer, yield 20mg (Compound number 16 of Table 2)

30  More polar isomer, yield 22 mg (Compound number 17 of Table 2)



resi due was chromat ographed on a Bond-El ut colum eluted with a sol vent
gradient (ethyl acetate-20% nethanol/ethyl acetate) to give the title
conpound,wgiodloe228y. NVR (DMSQd6): 1 (t, 3H) 1.1 (t, 3H PCISBoZeRosiidH) 2.2
(m 1H 2.55-2.9 (m 5H) 2.95 (g, 2H) 3.1(qg, 2H) 3.4-3.7 (m 3H 5.05 (s,
2H) 7.1-7.4 (m 10H). M5 (M+) 556. 30

N- et hyl - N-[ 1- ( 3- phenyl ) - 3- { pi peri di qé&l gggogyl }pi peridin-4-yl]-carbamc
acid benzyl ester di-hydrochloride xan (50 ni- of 4M was added -
to N-ethyl-N _ _

but yl oxycar bon@?‘}){ g?ér%‘%j% 3 &3%%‘465 p%‘grllylgpfﬁdmélylyqrfpylgﬁzlgg}glgll c d benzyl
.ester (264hyla¥3-6- mthar(ésulphmyﬂphdnyhmthydslral [Guwepbund mvatber 7 of TaleB).enper at ur e

P er e 2o Ml B b ae A et a0isoay e (Smer i (e st 4™
{lll Egrsgﬂerﬁsﬁl)yﬁi 3['1@(@ ;(H&Mﬁﬁ BSCR ahesuY O ipipeBidid B yh M1 48 ridinbi B0 Wby N

1-t ert - buhy mixtycawixoalidweidae siadd at 14)oyﬂ fepiperayird Porperiodisn The ydabtior2fixaatehadsi C
acid benz

|
S hemy PhureEdrciora Js SR SRIRAs R e mlmcrwrpmegm @ﬁmpd@emn@ 0

(500" y (320 G BEn o MoAETFM 3300 il FHRHG ekt A LD SRRTSIIETe
benzyl esiveporatedand eaesidee ¢ds digiolvddiATididord2R8RAbe §20-19) aﬁﬂ (ikosyuihlat&%ﬁﬁ etate

2.17 t | (5 d st d f 30 25 t Sodi
{1 acBl ol JUTPe e adid Hhos ) wasvas e o1 Lo BEPER Ghd ToVBFaEmasi nut e

and stirr, u added
i opui se. s GRS Ielan? oHaeT SRR A LB AR o8 Racr
(2X100 mejytediwithch saivknt gradipar (&tt@tﬂ actematday e Sthhiol@thie atdie X thtehve thoameund,
yield 26g. NI\/R(QDI.\/B,OdG): M 35 (s, 911) 1.4-2 (m 14H 2.3(m 2H
2.6-2.7 (Rpapyd.yield 3¢ gg. (th)@%m 3H 5.05 (s, 2H) 30 7.1-7.2 (m
10H). Ms (M) 563. WD 03/042205 PCT/ SE02/ 02055 52

4- met hanesul phonyl phenyl net hyl i socyanate Di phenyl phosphoryl azide (260 ny)

was ddded:- NoethyWi[ k{(BHpRerfl)-3-{ 1 ethbaiepubiyippeidineryldRopdl) sipasdife (200mg) and
triethylamne (191 ng) in THE (20 ) and the reaction m xture was heated

under reflux for 4 hours. the reagtion mxture was cool ed and
\
N

O
—N N

A mixture of N-ethyl-N- [1-(3-phenyl)-3-{ 1 -(ethanesulphonylpiperidin-4-
yDpropyl } piperidin-4-yl]-carbamic acid benzyl ester (5g) and 10% Palladium on carbon (2g)
in ethanol (200ml) was hydrogenated under a hydrogen filled balloon. The catalyst was

20  filtered and the filtrate evaporated to dryness to give the title compound, yield 2.78g.

N-ethyl-N- [1-(3-phenyl)-3-{ 1-(ethanesulphonylpiperidin-4-yl)propyl } piperidin-4-yl]-

o=<s"
R veve
I

carbamic acid benzyl ester.



5 used directly for the next stage. Method A N-1I

1- (3- Phenyl - 3- chl oropropyl ) - pi peri din-4-yl|-Nethyl -4-nmet hanesul f onyl phenyl
acet am dewOSsmeg203 Preparati on of PCT/SE02/02055

N-[ 1- ( 3- phenyl - 3- oxopr opyl ) - pi peri di n- 4- yI] N-ethyl -4 10

met hanesul f onyl phenyl acet ami de To.a %bl uti on of

N- (4- pi peri d| hyl - 4- net hanesul f onyl phenyl acet am de_ ( Met hod B;
3.24g, | Omol) 41%1"%}1?@6@50&%&2 ABIERP 8;5‘&?%@54 Eﬁi\“&mfdﬁlraﬂ@l T [lréfgphenz@mmn

fol I owed jQY eﬁcﬁh Wﬁ?p{r{%ﬁ% g&%ﬂq i— %@%ﬂtcﬁz{cmér\)zﬁloe}%? g ﬁ?#héﬂl&gd Ir@)%tg?

was Stll'l'e oo ture f en eva e res

di ssol vechndmn@ﬁ:wlamm R redicklouirhéthghe@0W hil Paineseeicht 0 °Ch Thetaattidd X 10rrL)
and brine (1Om), dried (My504) and evaporated to give the crude product

whi ch wad bR Mas allenyed fo fly Lo P B AP e bR by as ﬂrt%i foy# hepry.(Bherreadtignol i n

?_t Eyl( tSaC ?t?trtlﬁik)\% @Jagl%réﬁﬁvftﬂ ?N%N ?Of-l' (25? 60 grﬁg’%?g@ gacf_g\'a%graée%st@dr%%@Tgé CDC]‘S)
S5H), 3. 2 résfilue Whf) chr@matograph@ddn a BoBd{Hut cdtfmn dluted(with Hkdlvent gfhdiem (e‘@ﬂd}l 'VB
457. 20 Step 2: Preparation of

N[ 1-(3- pﬁ%ﬁ’c}gﬁﬂ% mrehasel/ phiAreiaLe) it aive dhenfite: spmpogndiyigil Sg- NMR (DMSOd6): 1

WNEE lhanes h %1;)31' & (jpfg%‘y 1‘1?1 e“@?ﬁﬂb #f?ﬁ?&bng)ZL?S(q,ZHﬂ1(q,2H)3437

met haneSL(h{ emysmse(@,wm)cmamaﬂ 1(0@3:1;21% (Mhgsp. i n et hanol (20nmL) at 0C was
added 25 sodi um borohydride (76ng, 2nmol). The resulting m xture was

stirr@d at roomtenperature for 30mn. then evaporated. The resi due was

di I hed t

and bri ne PO AR EER s 4@8%9%2&@%&?% TRl bl g8
gogp?tr:]nd d:iL%DSIamhIOﬁ?% ||§I|)NR (CDC13) 2H)1 (t 1H) 1 2 ( rn 211) H)l 63(? (qu)
2H), 3.8 (m &Ghin d40>9m((60 rr_nlqu 4M§ova7s agdqdrﬁo hyl ;? &lx(?etph%r,l) 3 714931( d, 2H);
(I\:/grrpgﬁg d b\ﬁgflg)%!cgr%zorzl Blpe)fggl SE ?f {)r%%gﬁ%1per51§1n-si-yﬁ-carbarﬁ)1rlce Ra4 %‘éﬁz?ri‘ es?er (Egge) a% bt e

- (3- pbeny(C; greiitteX Wk @nywid B Wi & dofh téinberbh®d M w4k stirred for 2 hours. The
met hanesul f onyi phenyl acet am de (400ng, 0.87nmmol) and triethylanm ne (0.24ni,
1. 04nmmo 1)react10n mixture was diluted with diethyl ether (200ml) and the precipitated solid di-

hydrochloride salt was filtered and dried (hygroscoplc). Yield 17g. MS (MH") 464.

N-ethyl-N- [1-(3-phenyl)-3-{ 1-tert-butyloxycarbonylpiperidin-4-yl)propyl } piperidin-4-yl]-

20  carbamic acid benzyl ester

A solution of 3-phenyl-3-(1-tert-butyloxycarbonylpiperidin-4-yl)propionaldehyde (7.8
g) [prepared following the method described in Example 11] in dichloromethane (200 ml) was
added to a mixture of N-ethyl-N-piperidin-4-ylcarbamic acid benzyl ester hydrochloride (7.4g)
. (CAS No 220395-87-9) and sodium acetate (2.17g) in ethanol (50ml) and stirred for 30

25  minutes. Sodium triacetoxyborohydride (5.2¢g) was added in small portions over 15 minutes
and stirring was continued for 2 hours. Aqueous NaOH (2M, 200 ml) was added dropwise, the
dichloromethane layer was collected and washed with 2M NaOH (2X100 ml), dried and
evaporated to dryness to give the title compound, yield 26g. NMR (DMSOd6): 1 (t, 3H) 1.35
(s, 9H) 1.4-2 (m, 14H) 2.3(m, 2H) 2.6-2.7 (m, 4H) 3.15 (q, 2H) 3.4-4 (m, 3H) 5.05 (s, 2H)

30 7.1-7.2 (m, 10H). MS (MH") 563.



in DCM (10nm.) at OC was added net hane sul fonyl chloride (67L, 0.87mmmol).
The 5 resulting mxture was stirred at roomtenperature for 30mn. then
evapor at ew0 0Floe220esi due was purified by eluting through &C26goBaoss El ut to
give the title conmpound (180ng,-44%; NWR (CDC13): 1.1 (t, 1H) 1.2 (m
2H), 1.6 (m 7H), 2.2 (m 2H), 2.4 (W 211), 2.8 (m 2H), 0 (s, 3H, 3.3

f l(\/g] 22077 4- rfethé)%etsHég%)@/lpheny meth)]r] 1socyana%e (m S8, 7.4 (d, ZH) 7 9 (d 2H;
N- (4- Pi peri di Step 1:
Preparation o @eﬁeﬁ?ﬁ%{et ﬁy%?gﬁﬁéa%%%#ggg%{éﬁggﬁ%ydr ochloride -To a

sol ut i on mdthahepiipinyryiptehylhedticpiciipRDOmpeandheBglanid2(M9d me)iin THH20200mg was
15 added et hyl am ne hydrochl oride (12.0 147 npl) and net hanol (50ni) and
the resulths KacUam Rix{HIE Vs iheptad under refim éﬂﬁ‘@P%?ti}i‘PéeqCBPn TORIUFE, Wasrolfeh and
triaceto I 189mmol ) was added portionw se and the

resul tgl ngﬁﬁpéwgfg@?%eg%tatgeroom tenperature for |h. 2M Sodi um hydroxi de
solution (250nm) was added and the resulting m xture extracted wth
diethyl ether. The organic extracts were dried (K2C03) and evaporated to
give 1 2Gedagay net hyl - 4- et hyl am nopi peridine as an oil.. This was dissol ved
i n ethanol” (500n) and concentrated hydrochloric acid (20nL) was added.
The resuln.iNg. prhsl-8lchionEHEp A9l p%%ﬁm-vum%ﬁﬁﬁmaha @sﬁf&wbheﬁwetﬁﬁqedr i ed
glVlngthe Sub-tirtled conpound as a solid (38 0); 13): U (t,
3H), 1. 4Gt¢mi: P2édaration8F N-id- (2pf)qny23@Zopnmpymﬁ)penﬁuﬁ%y(]ql\f emlyl)4 2. 85 (rn

211), 3.5 m. 1H, 7.2 - 7.4 (m 5H; M5 219 (M#). 25
Stepl9: ﬁ%@?&l{@%ﬂp&ﬁnﬂéﬁa@ﬂ%nw met hyl - 4- pi peri di nyl ) - N- et hyl - 4-
met hanesul f onyflpheim AcEiRm- P%eﬁ& l)-si@-E 1 @'?né?lfxanesulfonyl(phenylacetamlde

1- phenyl et hyl - 4- et hyl am nopf per i di ne di hydrochl ori de Ommol) in
DCM (SOOrQMethNdsB ddﬂ@;llmnmodi) indadEFg e} vm atded@o(a%mh)caxfmomhteﬁ 76g,| ng to 30 .

l t . 4- Met | ph t d
Tl ) S0P L YA o PBORPRPIOB) ! dad LTl RGP ash BERK LA B
(25. 09, 1akomal b et eeRddRd ot D BB, e RGN WSoRLE T BEYFInd 0O

t enperature f recipitate was renove I'tration an
r esullfi nghesebulting solwden waﬂfeddwﬁuwa:tessu A 0L artdrbridi (ah@mh)g uisied (MgSOy) and

evaporated to give the crude product which was purified by eluting through a 50g Bond Elut
with 10% methanol in ethyl acetate to afford the sub-titled compound (2.4g, 53%); NMR
(CDCls): 1.1 (t, 1H), 1.2 (m, 2H), 1.6 (m, 6H), 2.2 (m, 1H), 2.8 (m, 2H), 3.0 (m, 5H), 3.2 (m,
2H), 3.3 (m, 2H), 3.8 (m, 2H), 7.4 (m, 5H), 7.9 (m, 4H); MS: 457.

20
Step 2: Preparation of N-[1-(3-phenyl-3-hydroxypropyl)-piperidin-4-yl]-N-ethyl-4-
methanesulfonylphenylacetamide '

To a solution of N-[1-(3-phenyl-3-oxopropyl)-piperidin-4-y1]-N-ethyl-4-

methanesulfonylphenylacetamide (912mg, 2mmol) in ethanol (20mL) at 0°C was added

25  sodium borohydride (76mg, 2mmol). The résulting mixture was stirred at room temperature
for 30min. then evaporated. The residue was dissolved in DCM and the resulting solution
washed with water (2 x SmL) and brine (SmL), dried (MgSOy) and evaporated to give the sub-
titled compound (812mg, 87%); NMR (CDCls): 1.1 (t, 1H), 1.2 (m, 2H), 1.6 (m, 8H), 2.0 (m,
1H), 2.2 (m, 1H) 2.6 (m, 2H), 3.0 (s ,3H), 3.2 (m, 2 H), 3.3 (m , 2H), 3.8 (m, 2H), 4.9 (d, 1H),

30 7.3 (m, SH), 7.4 (d, 2H), 7.9 (d, 2H); MS: 459.



WO 03/ 042205 PCT/ SE02/ 02055 54 HCl, water and I N agueous NaOH, dried
(MgSH) and evaporated. The residue was purified by silica gel

chr omat ogwepbg42e3 uent : 10% MeOH et hyl acetate) to affor dPChSES2@055 t | ed
compound (35 g, 76%; ‘NVR 1.00 and 1.14 (t, 3H), 1.45 and 1.70 (m 2H),
1.95 (br m 2H), 2.80 (br m 2H), 3538 (s, 3H), 3.20 and 3.33 (q, 2H),

345(s an 7.(s, 2 3.70 5 and 4.10 (m 1H), 7.2 - 7.3 (m
48%!(_37? gf—ﬁ)paraf’loéf’ (l?ﬁtlt%l-ﬁomé%nd415 (MH+). Step 3: Preparation of the
t|tIe conpoundy . AL _
N (1 phenyl met T R R AT O phoR 3drorypropy R plperdip I ot o e
(34g, 82muthinesulfatyhzrnallatEafite)(40@m g, 8Rkumalrma tristhylamiret (6.2440g ) .04feol L0

m xture wa u d W|t argon and 30% Pd on_carhon (4.2g) was _ added. The
resul ti ng® ﬁﬁa%t(gs QW?Sr iged methepe sylfonyl chipridg @?(JHLaa SmEPLk ol R0l and

filtered r&@%ﬁﬂh@& %t rdoRt {eﬂl e;%?reffbxj mgethﬁﬁ@vatp?ﬁ’aﬁ&f) MAlSdsifig: 91 Ve

a thick oi SO|I on st andi I'ng to yie conpoun
( 24 99, O purifigRby bllﬂﬁxgahﬂ)ugh 2206 lB,onB IElut td gA/e-tHe ﬁtlc{ b(limmundl'ﬂl 80112g,445f%)m

.93 (b , 3,18 72 d 18
(m 1y MBI e U, 1m0 (. 20y 25924 2 S
3- Pheny:vegﬁggfg%r?ﬁg ﬁl)dargb%ny%%)xglpl pérllﬂ&’7 32“31?%70% db%IéI Je%(d ZH) é}/lg'p 1

Preparati4yi. of 1l-tert-butyl carbonyl oxy-4-benzoyl pi peridine 20 To a sol ution
of 4-bhenzoyl pi peridine (6g, 26.5mmmol) in 2M aqueous sodi um hydroxi de
('26. SWL) was added di-tert-butyl dicarbonate (5.79g, 26.5mmvl) and the

resultin e was stirred at roomtenperature for 18h. The solid
pr oduct Mat ed by filtration and dried wunder vacuum at 40C gi Vi ng

t he sub- tN—M—Pd)eﬁdﬁ‘ﬁy@bm%tl(ﬂg)meﬂﬂbﬁsuﬁor&iﬂheﬁﬂaﬁ&taﬁlcﬁH) 1.7 (m 2H) 2.9 (m
2H) 3.6 (m 1H) 3.95 ( 2H)7576(h 3H) 7.95 (d, 2H). 25 Step 2:
Pr epar at i0¢P bfPrep#gtion of 1-phenylmethyl-4-ethylaminopiperidine dihydrochloride

e Dot phosprih SRty o PERGMEEYPLBREIAbRE Bstle) BEingh S TRE26EL KRS ©f
l'i t hilgm hidaéd ethpRiniyd iBdrydhiemdeda 20821 Hmiol) il mdthaddNBOINL) hhe tHeqssilifinghg
m xture was stirred at 0C for 20m n.

1- t er t - BuRiKfura sliaer, AoRmACHRPABYS fir dEmini ﬁ@dlvmgna@mmpl)ohmrsdes(éoaddeq and
f/vgg resul 1%@9191155 Fhy'h fde\é%ort?cgr{vylgee 9ndathe 381m FRAré St atorcr)o empe-lr-ggrer?o%( ture

1h. 2M Sodium hydroxide solution (250mL) was added and the resulting mixture extracted

with diethyl ether. The organic extracts were dried (K»CO3) and evaporated to give 1-

20  phenylmethyl-4-ethylaminopiperidine as an oil. This was dissolved in ethanol (500mL) and
concentrated hydrochloric acid (20mL) was added. The resulting crystals were collected,
washed with diethyl ether and dried giving the sub-titled compound as a solid (38 g); NMR:
(CDCls): 1.10 (t, 3H), 1.40 (m, 2H), 1.83 (m, 2H), 2.02 (m, 2H), 2.65 (g, 2H), 2.85 (m, 2H),
3.50 (s, 2H), 3.75 (m, 1H), 7.2 - 7.4 (m, 5H); MS: 219 (MH+).

25
Step 2: Preparation of N-(1-Phenylmethyl-4-piperidinyl)-N-ethyl-4-
methanesulfonylphenylacetamide

To a solution of 1-phenylmethyl-4-ethylaminopiperidine dihydrochloride (32.0g,
110mmol) in DCM (500mL) was added N,N-diisopropylethylamine (60mL) with stirring to

30  ensure complete dissolution. 4-Methanesulfonylphenylacetic acid (25.0g, 117mmol), 4-
dimethylaminopyridine (2.0g) and dicyclohexylcarbodiimide (25.0g, 121mmol) were added
and the resulting mixture was stirred at room temperature for 20h. The precipitate was

removed by filtration and the resulting solution was washed successively with 2N aqueous



evaporated and the residue dissolved in ethyl acetate (200nL). The sol ution
was washed with 2M hydrochloric acid (2 x 100M.), dried and evaporat ed

gi vi ng t hwosualo4220% | ed conpound. WO 03/ 042205 PCT/ SE02/ 020P6T/SEB2/G0ep 3:
Preparati on of ethyl

3- phenyl - 3- (1 tert-butyl car bonyl oxypider i di n-4-yl ) pr op| onoate Et hyl

o ool ved Tk wtidrer Hy Sabhiy Mol ohBe BHieb Oy Gndislndaatl fie hgemmaopiited:
Pal | adi U”bﬁbﬁﬂ&@?él%lorﬁa?@éra)gﬁ? g&%@OHo@mIeU’llﬁ?ﬂhgﬁﬁle{ateZ% &hlfﬁgsﬁle%t irred

at room tenperature under at nosphere o rog al'l oon 72h.
The m xt ueenp@amdddd gedo %);tNVIR: d @9, antlill 1, é%d{)ahds ahdh&.70i(idt, CHD,el. %/@pﬁ{ arpd.
The crude duct u silic el chromat ography (e

i sohexanezghz yf?ﬁ?h& {S é‘lél gtﬁﬁ“ﬁ%@o@e&éhéﬁﬂ(é %ﬁl)vg Stot?@détﬁ? (151 %H)eé 70
conpound § S [

3- phenyl - Iﬁi%g?gpi 1%8'332 cz?ggﬂé xeﬁ e’rzll_gf Si(mf %H (%Ign4 S%Hib To a
sol ution of ethyl

3- phenyl - Step B: tReepariitiryd e Haayb@xygidper i di n-4-yl) propi onoate (5. 3g,

14. 6mmol ) in THE (100nL) was added lithium al um ni um v%dl’l de (14.6nm., 1M
14. 6rmol ) dr ophP 88okien of A Inphenpkmatiesd - mlpﬁgdlmlkMtbyl meﬁtanﬁwéfdnﬂph@@l-f or

{1 tor e TEGHSR BOR, BEVIG 50! GO0 WS R ol 5naid BRT) Therfe "¢
filtrege mibdumwassi iggedwRite atRaha @d%h&i SNELrBIPAIANRE adddie TIRSEH U MAS

di ssolved in ethyl acetate (100nL) and the resulting solution washed with
wat er (3 iswielyas sgigied @t siexdondo ikanedlomed ¢ ool ehé filfetsd throhghidiemmpoen

593 1 (i fheialy Wasiehordyied & Be 1 g ot 300 sqfhicioffniils Bttt e

title conpiiesingsund (gmbgt%@a) <NMR 1.02 and 1. 15(§t 3H), 1.4 -1.6 (br m, 4H), 2.45 (m 2H),
3- phenyl 29%4 1 tert- butel car bonyl oxypi peri di n- 4-y|) ropan- | -0l - . 6

9,
14. 4ol ) 2-P7 (twam H0 Grltd) (swid), 338ead BeXs(qNRHT ), |3r72pi@d|4dcﬁ (ﬂmriéi)(ESQ any] 3 87 (s,
146 1) the stirred at roomtenperature for
[ﬁr?; 2Hflure 3%2?5 aﬁ}ﬁ\%gl\ﬁé\c’@@g sodi um hydr oxide (3 x 50m.),
dr| ed and evaporated to give the title 25 conpound. WO 03/ 042205

PCT/ SE02/ 02055 56 Method D
Method C

3-Phenyl-3-(1-tert-butylcarbonyloxypiperidin-4-yl)propionaldehyde

Step 1: Preparation of 1-tert-butylcarbonyloxy-4-benzoylpiperidine

20 To a solution of 4-benzoylpiperidine (6g, 26.5mmol) in 2M équeous sodium hydroxide
(26.5mL) was added di-tert-butyl dicarbonate (5.79g, 26.5mmol) and the resulting mixture
was stirred at room temperature for 18h. The solid product was isolated by filtration and dried
under vacuum at 40°C giving the sub-titled compound (7g); NMR: 1.3-1.4 (m, 11H) 1.7 (m,
2H) 2.9 (m, 2H) 3.6 (m, 1H) 3.95 (m, 2H) 7.5-7.6 (m, 3H) 7.95 (d, 2H).

25
Step 2: Preparation of ethyl 3-phenyl-3-(1-tert-butylcarbonyloxypiperidin-4-yl)acrylate

To a solution of triethylphosphonoacetate (6.2g, 27mmol) in THF (100mL) at 0°C was

added lithium bis(trimethylsilyl)amide (32.5mL, 1M, 32.5mmol). The resulting mixture was
stirred at 0°C for 20min. 1-tert-Butylcarbonyloxy-4-benzoylpiperidine (7g, 25mmol) was

30  added and the resulting mixture was stirred at room temperature for 48h. The mixture was
evaporated and the residue dissolved in ethyl acetate (200mL). The solution was washed with

2M hydrochloric acid (2 x 100mL), dried and evaporated giving the sub-titled compound.



N-(tert-but oxycarbonyl pi peridin-4-yl]-Nethyl-4-nmethanesul phonyl phenyl acet a
mde O -~"I H NTN\10 O Y O To a solution of

4- et hy| swbfooyd2phenyl acetic acid (16.1g) in toluene (200®CY/SEnZIE055 ar gon
was added di phenyl phosphoryl azide (16.2nml) and triethylam ne (10.4m). The
m xture was heated at 90 C for 3 hdifrs and then allowed to cool . The
tert-butyl -1-ax0-4-am noet hyl - piperidine [ CAS 264905- 39- 7] g} I in
t ol uene (%%?ﬂ%rewﬁé%tloau%féahﬂﬁcpheﬁﬁl i ke utglearppryloxpiperiign-froy P@Pami)atGhen

partitioned w 12 [ nd.th [ | ayer
separ at ed and]:“t\/Eglsél %\%’f‘%%ﬁgmgﬁ%@%mlp&ﬁn% 1%%’ %‘g)ﬁnﬁ?&kg 300mL),
dried ovelissdQedpSeMandli(R00RAIE hndnBe solaf firgel wilh ergof S U0 % PHlaBine iy dedAideas
purified on silica using a gradient elution of 0 to 3% MeOH in EtOAc to

g| ve t he @ghWas addapahdieaesuliinganixsige s sdrreq 7t roy)tlempeyRury MBSO 1 4 (t,

2% % 4%;&@@%“@ h% 9‘5"%?%8&11?%3“{ #hBQﬁf%l?!{%%wﬁ%Pur%wlt@%’ﬂo#{‘ hid 532'3

15 N-(pi ped fildiafe drapbiatd: Gthyrudt-predtanas phiiary siherd ssehabstohy feluents |
\% N~ N1 Nli/l 01 ¥he pi perldlllne (6. 84g)ylhwas di ssol\% in Dcélg%g%unand

TFA ( 39niiyobzancdbienedd % sthyhpsetaty reisphioxene)do @i the subviétpdieompoandi(.3g). 40

m nutes and t hen evaporated. The residue was dissolved in 2M NaCH and
extracted with DCM (3x150mL) and the extracts dried over 20 MpSO4, filtered

?Bﬁxs (e)v ap‘ft%% AEd’tréIﬁh?r)%ld,tﬂiﬂﬁ%ﬁnlran—Bﬁ gﬁ&fra@cymdr(b@ﬁylaﬁgxﬁbérmmaqh);ﬁozdaﬁ 10g19)20 ( E]IVR-
5H), 18. 90 (quiTeta solutign oftiyng 3¢phenglHy- {l—mtylparbgm-})loxyplmd(rd4 yDpljopiono8® ( d,
2H) (5.3g, 14.6mmol) in THF (lOOmL) was added lithium aluminium hydride (14.6mL, 1M,
14.6mmol) dropwise over 20min. The resulting mixture was stirred at 0°C for 1h. 2M
aqueous sodium hydroxide (20mL) was added dropwise. The mixture was filtered through
Celite®, washing with ethyl ’acetate (3 x 25mL). The filtrate and washings were combined
15  and evaporated. The residue was dissolved in ethyl acetate (100mL) and the resulting solution
washed with water (3 x 50mL), dried and evaporated to give the sub-titled compound (4.6g);
NMR: 0.9-1 (m, 2H) 1.25 (m, 1H) 1.35 (s, 9H) 1.5-2 (m, 5H) 2.6 (m, 2H) 3.1 (m, 2H) 3.8-4 |
(m, 2H) 4.2 (t, 1H).

20 Step 5: Preparation of the title compound
To a solution of 3-phenyl-3-(4-1-tert-butylcarbonyloxypiperidin-4-yl)propan-1-ol
(4.6g, 14.4mmol) in DCM (100mL) was added Dess-Martin periodinane (6.1g, 14.6mmol)
and the resulting mixture was stirred at room temperature for 2h. The mixture was washed
with 2M aqueous sodium hydroxide (3 x 50mL), dried and evaporated to give the title

25  compound.



M5 340 (M#). 25 WD 03/042205 PCT/ SE02/ 02055 57 Method E N-[

1-(3-[3, 4-di-fluorophenyl]-3-hydroxypropyl)-piperidin-4-yl]-Nethyl-

met haneswphonyi2phenyl acetamde Oo N O S\\0O F N F 5 APS®ISEdY/@050f

sodi um. borohydride (7.7 ng) in ethanol (1 m) was added to a solution of
N-[1-(3-[3,4-difluorophenyl]-3-ket ogtopyl ) - pi peridin-4-yl]-N-ethyl -

nmet hanesul phonil phenyl acet am de (.0.25g) in ethanol (3.2 nl) at OC under
argon -an eaction allowed to warmto roomtenperature over 20 hours.

The reac trac t.hr s, wi.th ether and
the’ corrblﬁ\inggrt foxggagg&ﬁﬁ?gﬁ%lﬁ’q@q i -éhﬁfj'(m ath%ﬂ?kho n %h r? alngld%d to a
clear oil, yield 0.21g. M ( ) 495. N-|

1-(3-[3, 4-di f | uor ophenyl ] - 3- kéis qpy! ) - pi peri di n-4-yl]-N-et hyl - 4-

nmet hanesul phonyl phenyl acet afm dl-\ NIO/ I SAO / \ F N F 15 DBU was
added to a solution of piperidin> Nyt ~4- .

nmet hanesul phonyl phenyl acet am de (CAS nu erh@%ZS- 4-9) (320 ng) and 3, 4-
di f | uor ophenyl vi nyl ketone (654 ng) in dichol ane (9 m) under argon
and the reaction mxture stirred for 36 hours be reaction m xture was

concentrated in vacuo and purified wusing flash{colum chromatography on
silica eluting with a solvent gradient (nmethanol 10 20 15% nethanol in

di chol or met hang), sdﬁt@n%f%%eﬂﬁ?bsu%ﬁ?lﬁ%ylaceﬁc acid (16.1g) in toluene (200ml) under

5  argon was added diphenylphosphoryl azide (16.2ml) and triethyiamine (10.4ml). The mixture
was heated at 90 °C for 3 hours and then allowed to cool. The tert-butyl-1-oxo-4-aminoethyl-
piperidine [CAS 264905-39-7] (17.10g) in toluene (100ml) was added and the mixture stirred
for 18 hours and then partitioned with EtOAc/H20 (500ml/400ml), filtered and the organic
layer separated and washed with sat. NaHCOj solution. (2 x 300ml), brine (300ml), dried over

10 MgSOy, filtered and evaporated. The resulting brown oil was purified on silica using a

gradient elution of 0 to 3% MeOH in EtOAc to give the title compound as a yellow solid
(7.10g); NMR: (DMSO): 1.4 (t, 3H), 1.40 (s, 9H), 1.52 (m, 4H), 2:73 (m, 2H), 3.15 (m, 5H),
4.02 (m, 3H), 4.32 (d, 2H), 6.89 (t, 1H), 7.43 (d, 2H), 7.87 (d, 2H). MS 340 (MH" - Boc)

15 N-(piperidin-4-yl]-N-ethyl-4-methanesulphonylphenylacetamide

- -
QUH

The piperidine (6.84g) was dissolved in DCM (39ml) and TFA (39ml) was added
slowly. The mixture was allowed to stand for 40 minutes and then evaporated. The residue
was dissolved in 2M NaOH and extracted with DCM (3x150ml) and the extracts dried over

20 MgSOsy, filtered and evaporated to give the title compound as a yellow solid (5.00g); NMR:
(DMSO0): 1.05 (t, 3H), 1.41 (m, 4H), 2.42 (m, 2H), 2.96 (d, 2H), 3.20 (m, 5H), 3.90 (quint,
1H), 4.29 (d, 2H), 6.84 (t, 1H), 7.43 (d, 2H), 7.85 (d, 2H),

MS 340 (MHY).

25



3, 4-di fl uorophenyl vinyl ketone. Dess martin periodinane (3.18 g) was added
to a solution of 3,4-difluorovinyl alcohol (CAS nunber 149946-84-9) (1.18
g) in di cwoloatoeret hane (22 nl) at OC under argon and the PRF/SEezeFoOn

m xture allowed to stir for 1 hour. The m xture was put directly on to a
colum for purification via flash cadfiicm chronat ography eluting with a
gradi ent (ethyl acetate -10% WD 03/042205 PCT/ SE02/ 02055 58 ethyl acetate
and isohé&é&éﬁﬁyi eld 6S4 ng. NMR (CDC13):6.0 (d, 1H), 6.50(d, 1H), 7.10

f:g(rjrpouﬁg)sN 17 33%% bi F%"Sh% ﬁg ghro%%@%é@%glﬁgggsse 3 Ltlnt?/nOfvi tro

“radi ol i gaalmihﬂemdpmgxyaaﬂ&aylacmanes were prepared from Chi nese hanster
ovary cells which expressed theoreconbinant human 5 receptor. These
menbranes were incubated wth 0J1nM i odi nated RANTES, -scintillation

proximty beads and vari ous € rORs o tdhfe c?ﬁpounds of the
e anount i ndi d RANTES bound 10 to the

zZr

invention in 96-well plates
receptor was deternined by scintillatio Icﬁunt ng.” Conpetition curves were
obtained for conpounds and tthe concentragton of conpound which di spl aced
50% of bound i odi nated RANTES was cal cul ated (1C50). Preferred conpounds
of fobmul a (1)A bdugormof 40d50n bbrohpdisde (TahmgbidMthasANPhE) Wés ddled hea sdlition y of

T Py R TR TI I B et e o
ouat oyl ST R SSPTRPATy D FEFRBEl e e

menbr anes were | I nat | ati on

proxi mi t yedoeiaflallaned waw gl oOMaeRpEAlrodEer@) Hos. Therpatiodsvae futdtbed
invention in 96-well plates. The ampbunt of iodinated MP-la bound to the 20

recept or Wigsbréns: @Ftﬁqcﬁfé]dhw tigngsiiyith ethern and thocombined extrsipedriedi dhe filiFafe¥ager e
bt d d ‘'whi ch di spl d
0B a1 ATRRMIS A 1S EARSET o0 S orvotn v ch ol ace

of fornmula (1) have an 1C50 of less than 50M Results fromthis test for

certain conioounds of the invention are presented in.Table II.
N-[1-(3-[3,4-difluorophenyl]-3-ketopropyl)-piperidin-4-yl]-N-ethyl-4-

methanesulphonylphenylacetamide:

15 DBU was added to a solution of piperidin-4-yl]-N-ethyl-4-
methanesulphonylphenylacetamide (CAS number 374725-04-9) (320 mg) and 3,4-
difluorophenylvinyl ketone (654 mg) in dicholoromethane (9 ml) under argon and the reaction
mixture stirred for 36 hours. The reaction mixture was concentrated in vacuo and purified
using flash column chromatography on silica eluting with a solvent gradient (methanol 10-

20  15%, methanol in dicholormethane), yield 250 mg, MH-+ 493.

3,4-difluorophenyl vinyl ketone. _
Dess martin periodinane (3.18 g) was added to a solution of 3,4-difluorovinyl alcohol
(CAS number 149946-84-9) (1.18 g) in dicholoromethane (22 ml) at 0°C under argon and the
25  reaction mixture allowed to stir for 1 hour. The mixture was put directly on to a column for

purification via flash column chromatography eluting with a gradient (ethyl acetate — 10%,



25 In Table Il the results are presented as Pic50 values. A Pic50 value is
the negative log (to base 10) of the I1C50 result, so an I C50 of 1M (that
is 1 x 10woeMp/ogizoes a Pic50 of 6. If a conmpound was test edCHISES2/d05h once
then the data below is an average of .the probative tests results. 30 WD
03/ 042205 PCT/ SE02/ 02055 59 Tabl e \/58 Corrpound No TabI e No P| 050 Corrpound
No. Table No Pic50 4 1 7.84 42 | 8.37
9 | 6.51 @aylacgaigsnd 1823hPX%51621.‘71e§b654 1Bg: ﬁMfe(qD@sb@Oiﬁzlﬂ) 6581@ 1;?14) 71@(% 15

1 8.25 7.23 3 111 8.25 37 1 7.84 47 IR 8.23 WO
03/ 0422051%{)&/3%&%2}%% §§(ré62}§0-|EIVE 1 P GNa PGNDbor c PGNO30 ONHN
R5 R4 R4 d ore Conditions a) Reductive am nation (R4NH2, NaBH(OAc)3) b)

Am de formation (R5CO2H, coupling agent or R5COCI, base) 1IN O ¢) Urea
formati on (isocyanate) d) H2, Pd (P 3 Bz) N R5

5 The ability of compounds to inhibit the binding of RANTES 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
with 0.10M iodinated RANTES, scintillation proximity beads and various concentrations of
the compounds of the invention in 96-well plates. The amount of iodinated RANTES bound

10  tothe reéeptor was determined by scintillation counting. Competition curves were obtained
for compounds and the concentration of compound which displaced 50% of bound iodinated
RANTES was calculated (ICsp). Preferred compounds of formula (I) have an ICs of less than
50uM.

EXAMPLE 16
- 15 : The ability of compounds to inhibit the binding of MIP-10. 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
with 0.1nM jodinated MIP-1ct, scintillation proximity beads and various concentrations of the -
compounds of the invention in 96-well plates. The amount of iodinated MIP-1c: bound to the

20  receptor was determined by scintillation counﬁng. Competition curves were obtained for
compounds and the concentration of compound which displaced 50% of bound iodinated
MIP-1a Was calculated (ICsp). Preferred compounds of formula (I) have anﬂ IC5p of less than
50M. "

Results from this test for certain compounds of the invention are presented in Table II.

25 In Table I the results are presented as Pic50 values. A Pic50 value is the negative log (to base
10) of the ICsp result, so an IC50 of 1uM (that is 1 x 10’6M) gives a Pic50 of 6. If a
compound was tested more than once then the data below is an average of the probative tests

results.

30



e) HO or TFA (PGis Boc) R4 SCHEME 2 OR3 HN O aorborc R~ NO 5 N 'J~

RA RN'J~RS dRARLM3 30 RNReR'j NO 2is NORS5 N-~R5
R4 R R4 Worndiogizohs a) Al kyl halide, base b) R2C(=0 CH2, R8TH®02/¢#0&H
R2C(=0) CH=CHR3 d) Reduction then MsCl, base 5 e) Cyclic am ne, base,
WD 03/ 042205 PCT/ SE02/ 02055 61 SCHEME 3 Boc Boc Boc N N N

~~N

c)
Nal

Table VI .

Compound No. | Table No Pic50 Compound No.| Table No Pic50
4 I 7.84 42 I 9.2
6 I 6.44 45 I 8.3
7 I 8.0 65 I 8.37
9 I 6.51 69 I 8.85
12 I 6.47 99 I 8.2
18 I 8.05 142 I 8.63
24 I 8.78 15 i 8.25
27 I 8.9 18 I 8.46
34 I 7.23 | 3 1 8.25
37 1 7.84 47 o 8.23




a borc 3 OR R OR Okt ROH ed Boc NBoc 3 RN f HNO,+, Rs N
RRI I NRSNREBRAR O RAg NR N R3IR honor] RR Na OR2 Na IO
N~R5 NJ~R8OR4/0R20s Condi tions a) (i) (EtO 2P(=0) CH2COZEt, RPaTSE0L/02055
hydr ogenation (e.g. Pd(OH)2, H2) b) Reduction (e.g. LiIAIH4) (R3is H «c¢)
(1) Reduction to al dehyde (e.g. DI BABOH); (ii) R3MgBr - d) Oxidation (e.qg.
Dess- Martin periodinane) e) (i) MeONHVe, Al Me3; (ii) Reduction (R3 is H
RBMyBr f) Reductive am nation (NaBHSSEEME IacOH) _
PG.
PG\I\(\AI\ a I\O\ borc O\
NH
R4
j dore
- Conditions
a) Reductive amination (R*NH,, NaBH(OAc),)
b) Amide formation (R®CO,H, coupling agent or RSCOC], base) HN O
¢) Urea formation (isocyanate) )]\
d) H,, Pd (PG is Bn or Bz) N~ TR°
e) HCI or TFA (PG is Boc) R
SCHEME 2
o o R
O\ /U\ aorborc R? @\ /?J\
N~ "R®
i YR
l d R*
]
R\

Conditions

a) Alkyl halide, base

b) R2C(=0)CH,, R*CHO, AcOH

¢) R2C(=0)CH=CHR?3

d) Reduction then MsCl, base
~e) Cyclic amine, base, Nal

O

or



g) HCO or TFA h) Am de formation (acid & coupling reagent or acid halide,
base) i) Sulfonam de formation (sulfonyl chloride, base) j) Reductive

am nat i orwQaBaeizgsle, NaBH( QAc) 3) WD 03/ 042205 PCT/ SE02/ 02@8%3/SE620205AI M5 1.
A conpound of formula (1): ROL R3 O2 NN~ 5 (I) R 14 R5 wherein L is
CHor N, Mis CHor N provided that6L and Mare not both CH R is
hydrogen, Cl1_6 al kyl [optionally substituted by phenyl {which itself
optionally substituted by hal o, Cl_ﬂm Cl_4 al koxy, cyano, nitro,
CF3, OCF3 éCl_4 al kyl)C(ON C)CS(O)ZNHZ, Cl.4 alkylthio,gs(O (Cl_4 al kyl)
or S(O)Z(%‘i 4 alkyl)} or 10 heneroaryl {which itself optidﬂally substituted
by hal o, "Nal kyl, Cl1 4 alko ’§ nitrB, 3, (C1 akkyl ) C( O NH,
S(O) 2NH2, (C1_4y al kylLthig, S(O{Cl_4 al kyl) or S 2(Cl1_4\al kyl)}]R® phenyl
{optionall bstituted by hal o 1 4 allkyl, Cl_4 al koxy, itro,
CF3, OCF3, ' ~ , 8,1_: 4 al kyl t hi o, S(Oz A Sakkyl)
or S(O2(d gA7al l%/l )}, heteroaryhk?qoptiona ]f_y substituted bgp*“halo, ClL 4

al kyl, C1_4 15 al koxy, cyano, nitro, CF3, (Cl_Aalkyl)C(ONH S(O 2NH2,
Cl 4 alkylthio, S(O(C1_4 alkyl) or S(O2(Cl 4 kvd )}, S(O 2R6

S(O) 2NRLORL1, C(OR7, C(O)2(Cl 6 alkyl), C(O 2(phaqyl(C1_2 alky|)d or

C(O NHR7; ggpd when Mis CH Rl can also be NHS(O 2RoN\ NHS( O 2NHRZ, NHC( O R7
or NHC(O)NH,\BT R2 is phenyl or heteroaryl, either of ich is optionally
substituted by halo, Cl1_4 alkyl, 20 Cl_4 al koxy, S(O)n(Cl_B@caI kyl), nitro,
cyano or ; i sghydrogen or Cl1_4 alkyl; R4 is hydrogen, hyl, ethyl,
allyl or ¢ f HIN o)

Y N(l o = Al T
NJ\R*” S A

ZT

Conditions

a) (i) (EtO),P(=0)CH,CO,Et, base; (ii) hydrogenation (e.g. Pd(OH),, H,)
b) Reduction (e.g. LiAlH,) (R8is H)

c) (i) Reduction to aldehyde (e.g. DIBAL-H); (ii) R3MgBr

d) Oxidation (e.g. Dess-Martin periodinane)

e) (i) MeONHMe, AlMe;; (ii) Reduction (R? is H) or R3MgBr

f) Reductive amination (NaBH(OAc),, AcOH)

g) HCl or TFA

h) Amide formation (acid & coupling reagent or acid halide, base)
i) Sulfonamide formation (sulfonyl chloride, base)

j) Reductive amination (aldehyde, NaBH(OAc),)



R5 is phenyl, heteroaryl, phenyl NH, heteroaryl NH, phenyl (Cl_2)alkyl,
heteroaryl (A _  2)al kyl, phenyl (C1L_2 al kyl )NH or heteroaryl (Cl1_2 al kyI ) NH;
wherein tweoplerys and 25 heteroaryl rings of R5 are optiPEGASEDY02055
substituted by halo, cyano, nitro, hydroxy, Cl-4 alkyl, Cl_4 al koxy,
S(Ok(C1_4 alkyl), S(O 2NR8R9, NHS(H2(Cl 4 alkyl), NH2, NH(O 4 alkyl),
N(Cl_4 al kyl)2, NHC(O NH2, C(O) NH2, O NH(C1. 4 al kyl), NHC(O (Cl1_4

al kyl'), CO2H, C02(Cl_4 alkyl), C(O (Ck= yl), CF3, CHF2, CH2F, CH2CF3 or
OCF3; WD 03/042205 PCT/ SE02/ 02055 63 k, mand n are, |ndependently, 0, 1
or 2; R6is Cl1_6 alkyl [optionally substituted by halo, Cl_4 al koxy, phenyl
{which itkel f Aoptpomal dfifoguhiat)t uted by hafo, Cl_4 al kyl, Cl-4 al koxy,
cyano, nitro, CF3, OCF3, (Cl_4 alkyl)C(ONH S(O2NH2, Cl1 al kylthio,

S(O (C1_4 al kyl) or S(Fé)\Z(Cl_4 al kyl)} or 5 heteroaryl {which itself
optionally substituted byitako, Cl.4 alkyl, Cl_4 al koxy, cyano, nitro,

CF3, (Cl_4 alkyl)C(ONH [S(O 2NH2, Cl_4 al kylthlo S(O(CL_4 alkyl) or
S(O2(C1l_4 alkyl)}], C3_AC

substituted by halo, Cl 4 al
(C1_4 al kyl)C(O NH, S(O)2NH2 4 afikyl) or
S(O2(C1L 4 alkyl)} or heteroaryl {option S t|t||:.’lt ed 10 by halo, Cl1 4
al kyl, Cl1.4 al koxy, cyano, nitro, CF3, (O _4 alkyl)C(ONH, S(O2NH2, Cl1_4
al kyl tshi o, S(q%%§a£4 alkyl) or S(O2(C1_4 alkyl)}; R7 is hydrogen, Cl1_6

al kyl [optionally substituted by hal o, Cl_4 al koxy, phenyl { which itself
optional | y sulsisiG@HtoeN; b ih@Hamr I‘Cbre(m&d(thhtLﬁﬂdMab hotxl}qth &¥no, nitro, CF3,
OCF3, (d _4 alky O)N O 2NH2, C1 4 alkylthlo ) (Cl 4 al kyl) or
S(O) 2(Cl_4 al % 17#1 a@? 25&913}!(’“{‘1 XFfiogttufaddy g e@ﬁt{ ut%fflfémﬁgwiyut ed

Y oone. Céf‘ﬁé%*%ﬁ“ﬁes #hﬂlo%%%xl SRy e S O B
cycl oal kyl, pwllesrhﬂ(D)th Sy@)zN@m Cpmkylmls L&(Slt)dclutaﬁdl)mt S@ébzocl « 4yl @i kyl ,
Cl_4 al koxy, cyano, njtro 4 al kyl) S(O 2NH2, Cl_4

al kyl'fhi o, ~ 5( d5)'3 ergaryl bwlvéylll )tseéf omquyli}( SW&GW 1)3}0 14@8@& Oxyofptapeynal ly

ool ) o et R B i i, SRR P YO iR G (¢
3\/: FK' ;} y Fr ggeeﬂr?@gﬂriﬂl anlkyl)} N gegsh deptionylly substigeibydiald;Th4 aﬁdyﬂ;}dﬁl,4 alifoxypget her
cyano, nitro, CF3;, OCFs, (C;.4 alkyl)C(O)NH, S(O),NH,, C;.4 alkylthio, S(O)(C;4
alkyl) or S(O)2(C;.4 alkyl)}, heteroaryl {optionally substituted by halo, C;.4 alkyl, Ci.4
15 alkoxy, cyano, nitro, CFs, (Cy.4 alkyl)C(O)NH, S(O),NH,, C;.4 alkylthio, S(O)(C4
alkyl) or S(O)2(Ci.4 alkyl)}, S(O)2RS, S(O),NR'R!!, C(O)R’, C(0)4(Cy.6 alkyl),
C(O)2(phenyl(C;., alkyl)) or C(O)NHR; and when M is CH R! can also be

NHS(0),R¢, NHS(O),NHR’, NHC(O)R’ or NHC(O)NHR’;

oal kyR, pyran I, phenyl {optionally

, Cy o, nitro CF3, OCF3,

R?is phenyl or heteroaryl, either of which is optionally substituted by halo, C;.4 alkyl,

20 Ci.4 alkoxy, S(O);(CM alkyl), nitro, cyano or CFj;

| R%is hydrogen or C;4 alkyl;

R* is hydro gen, methyl, ethyl, allyl or cyclopropyl;
R’ is phenyl, heteroaryl, phenylNH, heteroarylINH, phenyl(C;.z)alkyl, heteroaryl(C;.
2)alkyl, phenyl(C;., alkyl)NH or heteroaryl(Cy., alkyl)NH; wherein the phenyl and

25 heteroaryl rings of R® are optionally substituted by halo, cyano, nitro, hydroxy, C;.4
alkyl, Cy.4 alkoxy, S(O)(C1.4 alkyl), S(0),NR®R®, NHS(0)2(C1.¢ alkyl), NH,, NH(Cy.4
alkyl), N(C.4 alkyl);, NHC(O)NH,, C(O)NH;, C(O)NH(C1-4 alkyl), NHC(O)(C;.4
alkyl), CO,H, COx(C;.4 alkyl), C(O)(Cy.4 alkyl), CFs, CHF2, CHyF, CH,CF; or OCFs;



oxygen atom nmay join to forma 5- or 6-nmenbered ring which is optionally
substituted with CL 4 alkyl, C(OHor C(O(Cl1 4 alkyl); 25 R10 and R11
are, indewerndem2by, hydrogen or Cl -4 alkyl, or nay join t®@CTGEN/E@S or 6-
menbered ring which is optionally substituted with Cl1_4 al kyl or phenyl
(wherein the phenyl ri ng is optionab3y substituted by hal o, cyano, nitro, .
hydr oxy, Cl1_4 al kg al kox S O)rrCl 4 alkyl, S(O 2NH2, S(O 2NH(C1_4
al kyl), S(O2N& le%pqu}ryigpen R @ OtH 4 alkyl), NH2, NH(CLl.4 alkyl), -

NG o) AP I AN By PR e vl MRIGIARLS

or OCF3); or aoppibailivesditi tuteal Hyyhabe; Cp pakkiyl, e:lsaallkoxtyr@raﬁofmm @3500}?@;(& 4
t hereof ; WO 03/042205 PCT/ SEQ2/ 02055 64 pro when R1 is hydrogen
or unsubst i t utBEyGEQ)NE ﬁ@)z&lﬂqy@r@@&ﬂthlwei(ﬁ{}qcm@lky@tQ{ﬁ(o)q_Q 2o Mis

S0 kan 4o Ryl (P REE IR ey, sischiod by it C et R Cthpieiite oy
and optional | mn‘ru,rq’:]]%e(cxsmﬁil)@(ﬂl)lslﬂl BI/OQN@Isz nﬂky’ltlﬁé $(@)(@;.4@UaMor nitro,

hydroxy, 5 Cl1_.4 alkyl, Cl 4 al koxy (O kCL. (IO ) 2NR8R9,
NHS(O) 2( CL. 4 3§+ M) T, Reyg e&claalbrlkmrynylm@ymflomlm I)stubm@e@wmlo

GO (Cr 4 al Ky e el i e St [0 IR SoRNB Pl

claimed in cl aalkmthld;mogxmmudyg deiS(0B(CA diyIposttcrsargl {ajptte@hnyrsusétﬁuml or
2 wherein Mis 4. A compound as clained in claim]1, or3v\,here|nR1|s

phenyl0 (opti orha/l hajo, &hb@il@yﬂ Wiechlkops, enpnpanito, s, 4C a1 k) CEINH, S(RLRYL: €8
OCF3), S(-O 2( C(;&]Fﬁ h‘% Iggbi(%?g@ﬁ%ggféy él ﬁﬁl kyl), S(O) 2phenyl (optional I y

~substituted by al koxy, CF3, OCF3, S(O2(Cl_4
al kyl') or §( O)ﬁ(@hycﬂrogémam@lm C'Ptmnﬂgf@iblsutﬁmtby%w o' aﬁdéhﬁtph%ﬂj‘de{dvliﬂc\h
hal o, Cl_4 al kyl, @ﬁ‘ benzoyl (optional

substi t ut ed bytsnlélomlomailyzsubsrtwqed brhale, gi-kabkyl, Coralkexy.Qums), nitwy &Nl-@ﬁ&nyl

5(0) 2t i opheny -+ DD RHYOREs gital M SN prR SR C o)

15 or heteroaryl {which itself optionally substituted by halo, C;.4 alkyl, C;.4 alkoxy,

cyano, nitro, CFs, (Ci.4 alkyl)C(O)NH, S(O).NH,, Ci.4 alkylthio, S(O)(C;.4 alkyl) or
S(0)2(Cy.4 alkyl) }1, Csy cycloalkyl, pyranyl, phenyl {optionally substituted by halo,

Ci.4 alkyl, Cy4 alkoxy, cyano, nitro, CFs3, OCFj, (Cy-4 alkyl)C(O)NH, S(O),NH,, C;.4
alkylthio, S(O)(Ci.4 alkyl) or S(0)2(Cy.4 alkyl)} or heteroaryl {optionally substituted

20 by halo, Cj.4 alkyl, Cy.4 alkoxy, cyano, nitro, CFs, (C;.4 alkyl)C(O)NH, S(O),NHo, C;.4
alkylthio, S(O)(Ci.4 alkyl) or S(0)2(Cy4 alkyl)};

R® and R’ are, independently, hydrogen or C;.4 alkyl, or to gether with a nitrogen or
oxygen atom, may join to form a 5- or 6-membered ring which is optionally substituted
with Ci4 alkyl, C(O)H or C(O)(C;.4 alkyl);

25 R!% and R are, independently, hydrogen or C;.4 alkyl, or may join to form a 5- or 6-
membered ring which is optionally substituted with Cy.4 alkyl or phenyl (wherein the
phenyl ring is optionally substituted by halo, cyano, nitro, hydroxy, Ci.4 alkyl, Cr.s
alkoxy, S(0)nCi.4 alkyl, S(O),NH,, S(O),NH(C,.4 alkyl), S(0),N(C;.4 alkyl),,
NHS(0)2(C;.4 alkyl), NH,, NH(C; .4 alkyl), N(C;.4 alkyl),, NHC(O)NH;, C(O)NH,,

30 C(O)NH(C;.4 alkyl), NHC(O)(Cy.4 alkyl), CO,H, CO»(C;i-4 alkyl), C(O)(Cy.4 alkyl),
CF;, CHF,, CH,F, CH,CF; or OCFs); -

or a pharmaceutically acceptable salt thereof or a solvate thereof;



5. A compound as clainmed in claim1l, 2, 3-or 4 wherein R2 is phenyl
optionally substituted by halo. 25 6. A conpound as clainmed in claiml, 2,
3, 4 or 5weatvene2ns R3 i s hydrogen or nethyl. 7. A conpouneCasEgei/eliosed in
claiml1, 2, 3, 4, 5 or 6 wherein R4 is ethyl. 30 8. A conpound as cl ai ned
inclaiml, 2, 3, 4, 5 6 or 7 wherebh R5 is phenyl (Cl. 2)al kyl,

henyl (CL. 2 al , | het L{Cl.2)al kyl ; wh
Phe Shenyi - arkiOHUEOHSEAPRY B S o @n s oS aod: Rt S atogsm HE Y By ano,
itro, hyd 1 In

m-lSE %) 2 o ng‘?ﬂ&ﬁ })“48 %ﬁﬂszH( %ﬂf ﬂie@\kbﬁ%@% 1%5%&%%,5#2%&5%@8@@@% @yl ),
N(CL1_4 al kyl) ZQDCM‘HQ(@)NE& alEﬂQJHGZQ)N:H@NeO@u‘MmlkﬂHFz, SHSE @ HCIE: 41

al kyl), CO2H, (Cl.4 al k C(O(Cl_4 alkyl), CF3, CHF2, CH2F, CH2CF3 or
OCF3; and R8 %ﬁsm d gptiong lﬂcféré@ﬁ&émtat@ted hya%ewowféfmCwn@ymtrocalaydroxy,

t t th

o member ed 11 g WhrEne 2 ory SR TS ORI NI OB AR, Rty ) 14 o
A0 (C1_4 al kyNH(Camkﬂ) IN(CQ,4 aIkyD)E, NHCQO)M{QIGQOﬁSHz,f@D)NfECaI alkg)of - a
compound as clained in reacting

conpound of foNﬁQ(Q)(QI#)alkybb CﬁsH gBF( ag<y4)|, Cjo)(ﬁw ahiwl) @53 HH, GH@]E)rrpound
of formula (I 'éf{CIR (IE#I) N H in the presence of sodiumiodide and a
sui tabl e base, 1h a suitable sol vent;

10 2. A compound as claimed in claim 1 wherein L is CH.

3. A compound as claimed in claim 1 or 2 wherein M is N.

4. A compound as claimed in claim 1, 2 or 3 wherein R' is phenyl (optionally substituted
15 by halo, C1-4 alkyl, C1.4 alkoxy, CF3 or OCF3), S(O)Z(C1_4 alkyl), S(O)?_(C]-4

fluoroalkyl), S(O),phenyl (optionally substituted by halo, cyano, C;.4 alkyl, Cy.4
alkoxy, CF3, OCF3, S(0)2(Ci.4 alkyl) or S(0)2(C;.4 fluoroalkyl)), benzyl (optionally
substituted by halo, C;.4 alkyl, C1.4 alkoxy, CF; or OCF3), benzoyl (optionally
substituted by halo, C;.4 alkyl, C;.4 alkoxy, CF; or OCF3), C(O)Nthenyl (optionally

20 substituted by halo, C;.4 alkyl, C;.4 alkoxy, CF; or OCF3), S(O)zthiophenyl,
CH;pyridinyl, CHquinolinyl or CHjthiazolyl.

3. A compound as claimed in claim 1, 2, 3 or 4 wherein R? is phenyl optionally
substituted by halo.
25
6. A compound as claimed in claim 1, 2, 3, 4 or 5 wherein R is hydrogen or methyl.
7. A compound as claimed in claim 1, 2, 3, 4, 5 or 6 wherein R*is ethyl.

30 8. A compound as claimed in claim 1, 2, 3, 4, 5, 6 or 7 wherein R’ is phenyl(C;.,)alkyl,
phenyl(C;., alkyl)NH, phenyl, heteroaryl or heteroaryl(Ci.2)alkyl; wherein the phenyl
and heteroaryl rings are optionally substituted by halo, cyano, nitro, hydroxy, C;.4

alkyl, Cy.4 alkoxy, S(O)Ci.4 alkyl, S(0),NR®R®, NHS(0)2(Ci.¢ alkyl), NH,, NH(C).4



ii. where L is CH, reacting a conpound of formula (IV): H NR3 (IV) R 2
UN~RO5 R4 15 with: a) an acid of formula RILCO2H in the presence of a
sui t abl e wowplo#n2gs agent in the presence of a suitable ba®eTiSEOH2®SS t abl e
b) an acid chloride of formula RIC(O C or sul phonyl chloride of
R1S(0O 2C1, in the presence @ a suitable base in a suitable

sol vent ;
formul a
sol vent ;
RICHO i n
acid, in
\. B L
presence.

or, WO
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a sui
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of a

3104220 CT/[.SE02/ 02055 66 c¢) an_al dehyde _of faornula
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aadiR 2t R’ aoel phdepandeganthydrogeher Cpy, elkgh oetogbthar with halregehas e

in a suitable solvent; or,

5

10

15

oxygen atom, may join to form a 5- or 6-membered ring which is optionally substituted

with C;.4 alkyl, C(O)H or C(O)(Cy.4 alkyl); and k is 0, 1 or 2.

A process for preparing of a compound as claimed in claim 1 comprising: -

i where Lis N, reacting a compound of formula (II):

with a compound of formula (HI):

R‘\M
{ PR (L1)
N
H

in the presence of sodium iodide and a suitable base, in a suitable solvent;

ii. where L is CH, reacting a compound of formula (IV):

H
N

with:
a) an acid of formula R'CO,H in the presence of a suitable coupling agent in the
presence of a suitable base in a suitable solvent;
b) an acid chloride of formula R'C(O)Cl or sulphonyl chloride of formula

RIS(O)2C1, in the presence of a suitable base in a suitable solvent; or,



b) an acid chloride of formula RGC(OC, in the presence of a suitable base
in a suitable solvent. 10 10. A pharnmaceutical conposition which conprises
a conpourmoas/o¢d2es ned in claim1, or a pharnmaceutically &cEspbzeoss sal t

t hereof or solvate thereof, and a pharmaceutically acceptable adjuvant,
diluent or carrier. 15 11. A corrpoun@6as clainmed in claim, or a

phar maceut i caIIy ccept.abl e f .or. solvate % for use as a
medi canent . ? %"h%g é’i Hiﬁﬁﬁﬁ{? g the RFPSenET 0%11% E %)é&‘f"h‘?f81nl“§/°15
accept abl e salt t heg 1) é%éﬁ%t%dtﬂmeéﬁﬁfb e manufacture of a

medi canment for use |§@j(f1 3?an . I a]ﬁsg oP’treati ng a CCR5 nedi at ed
di sease state nommuphngngcanipnmncbd&fefomm@a(ﬁ)a patient in need of such
treatment an effective amount of a conpound as clainmed in claiml, or a
phar maceutical |y accefpiwqbl e salt thereof or solvate thereof. 25 WO

03/ 042205 PCT/ SE02/ 02055M 14. An internediate of fornula (V): R ONN
(V) RR R4 wherein L, M/RI, , R3§nd R4 are as defined inclaim 1. 5

PO

R
5 with:
A a) an acid of formula R°CO,H in the presence of a suitable coupling agent in the
presence of a suitable base in a suitable solvent; or,
b) an acid chloride of formula RSC(O’)CI, in the presence of a suitable base in a
suitable solvent.
10
10. A pharmaceutical éomposition which comprises a compound as claimed in claim1, or
a pharmaceutically acceptable salt thereof or solvate thereof, and a pharmaceutically

acceptable adjuvant, diluent or carrier.

15 11. A compound as claimed in claim]1, or a pharmaceutically acceptable salt thereof or

solvate thereof, for use as a medicament.

12. A compound as claimed in claim1, or a pharmaceutically acceptable salt thereof or
solvate thereof, in the manufacture of a medicament for use in therapy.
20
13.. . A method of treating a CCR5 mediated disease state comprising administering to a
patient in need of such treatment an effective amount of a compound as claimed in

claim 1, or a pharmaceutically acceptable salt thereof or solvate thereof.

25
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14.  An intermediate of formula W

1
R\

M/w .
“o Lo

R

wherein L, M, Rl, R2, R? and R* are as defined in claim 1.

4
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