1 5 MAY' 2006 PIPERI DI NE DERI VATIVES AND THEI R USE AS MODULATORS OF
CHEMOKI NE RECEPTOR ACTIVITY (ESPECI ALLY CCRS ) The present inventiqqi AY: 2006
relates to heterocyclic derivatives having pharmaceutical activity, M
processes for preparing such derivatives; to pharnaceutical conpositions 5
conprising such derivatives and to the use of such derivatives as active

t herapeutic agents. Pharmaceutically active piperidine derivatives are

di scl osed in PCT/SEO1 /01053, EP Al-1013276, WO00/ 08013, WH59/38514 and
W99/ 04794. Chenpki nes are chenptactic cytokines that are released by a

wi de variety of cells to attract madrophages, T cells, eosinophils,
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activators o trophils such as,jnterleukin-8. (11L-8) .
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20 neutrophils such as interleukin-8 (JL-8) and neutrophil-activating peptide 2 (NAP-2).

The C-C chemokines include potent chemoattractants of monocytes and ljmphocﬁes
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 J
" the macrophage inflammatory proteins 1ct and 1§ (MIP-1c 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 CCRS5 receptor is expressed on T-lymphocytes, monocytes, macrophages,

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



(RANTES), macrophage inflammtory proteins (MP) NIIP-1 a and MP-1 p and
nonocyte chenpattractan protein-2 (MCP-2). This results in the redriuMANgH
of cells of the immune systemto sites of disease. In many diseases it is
the cells expressing CCR5 which contribute, directly or indirectly, to
ti ssue damage. Consequently, inhibiting the recruitnent of these cells is
beneficial in a wde range of diseases. CCR5 is also a co-receptor for H V-1
and ot her viW@&¥4220%| | owing these viruses to enter cel PSTSESMRRI ng t he
receptor with a CCR5 ant agoni st. or Q?UC|ng receptor internalisation with
10 a CCR5 agoni st protects cells frofmviral infection. The present invention
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benzyl oxyc arbon or HR7; and when di can al so ‘be NHS(O) 2R6,
NHS( O) 2N @ymstmtewidrmmmallr@tlp@ phenyl or heteroaryl, either of
which is OIotI onabhyprééét%ﬁménu&ﬁﬁomaserrﬁpou@afﬂfo@{u&y Cl.4 al koxy,
S(O"(CL.4 alkyl); nitro, cyano or 3; 5 MAY 20 6 WO 03/ 042205
PCT/ SE02/ 02055 3 R3 i sRRydrogen or CI-4 aIkyI, R4 is hydrogen, nethyl,
ethyl, allyl or cyclopropyy7 RS is phenyl, heteroaryl, phenyl NH,

het eroaryl NH, phenyl (Cl. 2)(al ky], heigroaryl (Cl.2)al kyl,. phenyl (Cl-2
al kyl ) NH or heteroaryl (Cl- yl ) NH, in th® phenyl and heteroaryl
ri ngs of ~—N N—“\ |
I:12 |4 R5 ()
wherein

LisCHorN; Mis CHor N; prc;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; alkyl, C;4 alkoxy, c.yano, nitro, éF3, OCF;, (C14 alky)C(O)NH,
S(0):NHg, C;.4 alkylthio, S(O)C;4 alkyl) or S(0)2(Cj4 alkyl)} or heteroaryl {which itself
optionally substituted by halo, _C1-4 alkyl, C14 alkoxy, cyano, nitro, CF, (Ci4 alky])C(O)NH;
S(O);NHz, Cy4 alkylthio, S(OXC14 alk)}i) or 5(0);(Cy. alkyl)}], phenyl {optionally

20 substituted by halo, C1.s alkyl, C1 alkoxy, cyano, nitro, CFs, OCFs, (Cy alkyl)C(O)NH,
S(0):NHz, C;4 alkylthio, S{O)Cy4 alkyl) or S(O(Ci.4 alkyl)}, heteroaryl {optionally
substimtéd by halo, C;4 alkyl, Ci.4 alkoxy, cyano, nitro, CFs, (C1.4 alkyl)C(O)NH, S(0),NH,,
C,.. alkylthio, S(O)(Cis alkyl) or S(0)x(Ci.4 alkyl)}, S(0):R®, S(O)NRR!, C(O)R’,
C(0)(Crs alkyi) (such as tert-butoxycarbonyl), C(O)z(phenyl(C,.; alkyl)) (such as

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

R? is phenyl or heteroaryl, either of which is optionally substituted by halo, Cy.4 alkyl, Ci4
alkoxy, ${0)s(C).4 alkyl), nitro, cyano olr CFy;



5 R5 are optionally substituted by hal o, cyano, nitro, hydroxy, Cl.4 alkyl,
Cl -4 al koxy, S(Ok(Cl4 alkyl), S(O 2NRSR9, NHS(O 2(Cl.4 alkyl), NH2 %W\ zﬁﬁﬁ
al kyl), N(Cl-4 alkyl)2, NHC(ONH2, C(ONH2, C(ONH(C _4 alkyl), C!(

al kyl), CO2H, CO2(Cl4 4 alkyl), C(O(Cl1.4 alkyl), CF3, CHF2, CHZF CH2CF3
or OCF3; k, mand n are, independently, O, 1 or 2; 10 R6 is Cl.6 al kyl

[ opti onaIIy substituted by halo (such as fluoro), Cl-4 a)koxy, phenyl {
whi ch itsel{yogaphienral |y substituted by hal o, Cl4al kyl, ckheallssxy, cyano,
nitro, CF3, OCF3, (Cl4 alkyl)C(ONH, S(O2NH2, Cl14 alkylthio, S(O(C .4
al kyl) or S(O2(Cd _4 alkyl)) or heter®aryl {which itself optionally
substituted hy. al.kyl, Cl4 al koxy, cyano, nitro, CF3, (Cl.4
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al kyl) 2, NH gﬁ%@?&éﬂWP@‘ e RYES, (S%g%ﬂ"?: ﬂg’f”k@%‘}y‘ CO2H,
C02( C1. 4 28t kwguph BeDpp@Rinally abmydte)qby@aa C/GBE®], CCHERoxy CHRGF8IraICR)TRS), or a
phar maceuti cgll b t th va, 5 provided
t hat when R ?é gﬁ‘g‘ﬁ‘e@g@ﬁ ‘é ) ég?%(%i‘laﬁ&hﬂr g@)’ky‘d‘ragcg%o met hyl or
ethyl, L is heteroaryl {which itself. optmnally substituted by halo, C;4 alkyl, C;4 alkoxy, cyano, nitro,

CF;, (C14 alky)C(O)NH, S(O);NH, C;.. alkylthio, S(O)(C1-4 alkyl) or S(0)x(Cy.4 alky})}],

Ca 7 cycloalkyl, pyranyl, phenyl {optionally substituted by halo, C;4 alkyl, Ci4 alkoxy, cyano,

25  mitro, CFs, OCFs, (Cy.s alkyl)C(O)NH, S(0):NHz, C;4 alkylthio, S(O)(C1. alkyl) or S(O)x(Cy.

+ alkyl)} or heteroaryl {optionally substituted by halo, C;4 alkyl, C;.4 alkoxy, cyano, nitré,

CFs, (Ci4 alkyl)C(O)NH, S(O)NHo, C;.4 alkylthio, S(O)(C;4 alk}_,'l) or 5{0)(Cy4 alkyD)};

R® and R® are, independently, hydrogen or Ci4 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

30 - alkyl, C(O)H or C(O)(Cy4 alkyl);

R' and R are, independently, hydrogen or C1.4 alkyl, or may join to form a 5- or 6-

membered ring which is optionally substituted with C; alky! or phenyl (wherein the phenyl .

ring is optionally substituted by halo, cyano, nitro, hydroxy, Cy.4 alkyl, Ci4 alkoxy, S(O)mCia



CH and Mis N, then the phenyl or heteroaryl part of R5 is substituted by
one of: S(OkCy4 alkyl, NHC(ONH2, C(O(CLl.4 alkyl), CdF2, CH2F, @HGN30"
OCF3, and optionally further substituted by one or nore of hal o, cyano,
nitro, hydroxy, Cl.. alkyl, Cl alkoxy, S(OkGA alkyl, S(O 2NRBR9,
NHS(O)2(C14 al kyI) NH2 NH(C1-4 al kyl), N(Cl1-4 alkyl )2, NHC( O) NH2, 10

C( O NH2, .4 alkyl), NHO(O)(Cy4 alkyl), CORH, kyl ),
C(O)(CL4 al k %fP)“ 428F3  CHF2, CH2F, CH2CF3 or OCF3. Certcgﬁ{gt ‘r’r’%%)sunds of the

present invention can exist in diffegent isoneric forms (such as

enantioners, diastereoners, geonetri c i soners or tautoners). The present
i nvention coulkylsS(OBNH2NORNBEansike)), (MGt alikgh, NHE(BHE, 4 atkyB) WHpr opor ti ons.
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for exanpl e, Cﬁﬁﬁﬁyi,mm@HzEl‘éstcerQﬁsyl (G .2 alkyl)NH is, for exanple,

pyr i di nyl CHZNH Fa/rr%er e%ﬁ@(xl‘l&%%%g%scn?%g ngl usggi tO one ui'é%}eﬁé Po%%’ﬁudhs anngs,

aromatic 5 or ring, hal nore o
conpri si ng ats ehumtnemmasttaoeﬁuagmtseismtreck tam@mrt)hEhegn@gqu iyemtpn icgversg

ni t rogen, &gg@m%gééegﬁ%%gﬁmgggﬁ 4{.02055 5 oxygen and sul phur; | or

an N-oxi de t ereo or an oxi de ther eof . Heteroaryl is, for
exanpl e, 1Buryl, " tSuvitehipdalt{ iatlede &idoudit erssaltudpisehydrpshlqpde. hgdrghromidhi azol yl |

i sot hi | yl L
SO 201y oo R O BB e SRR M B e e
known as - bentolugneshiphonbtenz[ b] t hi enyl (al so known as benzthienyl or- 5

b t hi oph I , | i
benztbi opneny! ) . bl or B BAkfHo 29 eas BRGS Chii b AR 220! Y

present invention covers all such solvates.
20 Alkyl groups and moieties are straight or branched chain and are, for example, methyl,
| ethyl, p-propyl, iso-propyl, n-butyl, sec-butyl or tert-butyl. Methyl is sometimes abbreviated
to Me hereinbelow. . ' _
i Fluoroalkyl includes, for example, one to six, such as one to three, fluctine atoms, and
comprises, for example, a CFa group. Fluoroalkyl is, for example, CF; or CHzéFa.
25 Cy'cloalky] is, for example, cyclopropyl, cyclopentyl or cyclohexyl.
Phenyl(C,.; alky])alkﬁ is, for example, benzyl, 1-{(phenyl)eth-1-yl or 1-(phenyl)eth-2-
.yl | )
| Heteroaryl(Ci.; alkyljalky! is, for example, pyridinylmethyl, pyrimidinylmethyl or 1-
(pyridinyl)eth-2-yL.
30 Phenyl(Cy.; alkyl)NH is, for example, benzylamino. Heteroaryl(Ci.2 alkyl)NH is, for
example, pyridinylCH,NH, pyrimidiny!lCH,NH or pyridinyl CH(CH;)NH.
Heteroaryl is an aromatic 5 or 6 membered ring, optionally fused to one or more other

tings, comprising at least one heteroatom selected from the group comprsing nitrogen,



e e
benzot hi adi azol yl, an im dazopyridinyl (such as imdazo[1, 2a]pyridinyl),
thieno[3,2- - b]pyridin-6-yl, 1,2, 3-benzoxadi azolyl (also known aS‘IPMAYZ%ﬁ
benzo[ 1, 2, 3] thi adi azolyl), 2,1, 3- benzothiadi azolyl, benzofurazan (also
known as 2, 1, 3- benzoxadi azol yl ), quinoxalinyl, a pyrazolopyridine (for
exanpl e 1H pyrazol o[ 3, 4-b] pyridinyl), quinolinyl, isoquinolinyl, a 10
napht hyri di nyl (for exanple [1, 6] naphthyridinyl or [1,8]naphthyridinyl), a
benzot hi azi nyb o4z208li benzot hi ophenyl (al so known as di beewssohizessyl ); or an
N-oxi de thereof, or an S-oxide or S dioxide thereof. Heteroaryl can also be
pyrazinyl. Heteroaryl is, for exanplé pyridinyl pyrimdinyl, indblyl or
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al kyl ) NH or e H, wherein the phenyl and heteroaryl
rings of RS gf 519 il}c{)élog’fgorgengg% az%lﬂt ed by hal o, cyano, nitro, hydroxy, CL. 4

al kyl; 30 Cl.4 allkmcwart@l@)da@ttOllekuyﬂmveﬁ?@@)mmpomﬁd@é@fmr@ma@al kyl ),

i o (Gt e B Quft M L R G e ™ o)

CH2CF3 or OCF allBloptiehalgsustisyted yd@preh et isself Omyvdzrlhgemtlmred@ihalaqul

tzgggt \r/]\le)r'o\g} E)%U@‘u%&%%;@g%g% & tglrgg%liok(e a‘m |s optl ona I; 5 i

substitut ed Wittrpar@iwhigh Rﬁpﬂf,OPﬁI(I@lH%ﬂm@(@y(@o Qh-:tatllﬂyy C)4 alkoxyaﬁywﬂnmao,

ePentent ey By oo 8 QL kot b9Ac fgqhehi ety ohery

cyano, ni2fr ohalm alkyll, @isalkeyy, tyano, nitragCE) CQladkyéibilei’r(P)@M O @SCDACal kyl )} or

alkony. cyandt NSRBI NG G B P S S 4
}

al kyl))], C3C atkpithioa$(RYC;< @kbé}'p}IS(CP)@(Eu-a Sna| %ﬁokﬁ §(®)&IIiTtIBd CKPRhal 0, C, _4
al kyl, Cl-4 @{dq¥Ys a1 @(0)NHR’; and when M is CH R! can also be NHS(O)RS,
NHS(O),NHR’, NHC(O)R or NHC(O)NHR'; R? is phenyl or heteroaryl, either of which is
25  optionally substitnted in the ortho br meta position by halo, Ci.4 alkyl, Ci4 alkoxy,. S{O){(C14 .
alkyl), nitro, cyano or CFs; R? is hydrogen or Cy.4 alkyl; R® is hydrogen; methyl, ethy), allyl or
cyclopropyl; R® is phenyl, heteroaryl, phenyINH, heteroaryINH, phenyl(C)p)alkyl,
heteroaryl{C.,)alkyl, phenyl{C,2 élkyl)NH or heteroaryl(C;.; alkyD)NH; wherein the ﬁheny]
and heteroaryl ;ings of R® are optionally substituted by halo, cyano, nitro, hydroxy, Cy.4 alkyl,
30 Ci4 alkoxy, S(O)Ci. alkyl, S(O);NRR?, NHS(0)5(C1.4 alkyl), NHa, NH(C1.4 alkyl), N(Ci4
alkyl)z, NHC{O)NH;, C(O)NH;, C(O)NH(C;.4 atkyt), NHC(O)(C4 alkyl), CO:H, CO5(Cy4
alkyl), C(O)(C1.4 alkyl), CFs, CHF;, CHoF, CH,CF; or OCF; 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-



nitro, CF3, Cl4 alkylthio, S(O(C _4 alkyl) or S(O 2(Cl14 al kyl)) or
heteroaryl {optionally substituted by halo, Cl4 alkyl, Cl.4 alkoxy,] %Manaus
nitro, CF3, CL.4 alkylthio, S(O (Cl-4 alkyl) or S(O)Z(CI 4 alkyl)}; R2is
hydrogen, C1.6 al kyl [optionally substituted by pheriyl.1 which 10 itself
optionally substituted by halo, Cl.4 alkyl, Cl:4al koxy, cyano, nitro, CF3,
Cl4 alkylthio, S(O(Cl.4 alkyl) or S(O)2(C14 al kyl)) or heteroaryl (which
itsel f optiomapdgeubstituted by halo; Cl4 al kyl, Cl4 ROATEERP20¥yano, nitro,
CF3, Cl1.4 alkylthio, S(O (C14 alkyl) or $(O 2(CLl. 4 al kyl)}], C3_,
cycl oal kyl, phenyl {optionally subst Pt ut ed by hal o, C14 al kyl, Cl1.4 al koxy,

cyano, ni tr@emKeted rinphhich lidoptibiie subgﬁt@:&%h é1ﬁm§'y ICXO}H 01'3((@)(‘2)(4%9 il kyl)) or
het er oaryl [optl onal 'y 15 substituged by

| k
o ¢ e Deaprmdeniy By b R Gy des Tertkgaly S“bﬁfm%‘{'@)%@iﬁwgwgf()} or

a phar maceut jisgRbprion@BcepkiaRidieyhablc l, heyeof, z@lfox?l @@bwa&@cwemafcymopr ovi ded
that when R i s hydrogen or unsubstltut ed al k I.s hydrogen, methyl or

ethyl, L is SEMCatdiol) ‘P@@Z(Ctlhélhyli}r%hﬁﬁeﬁw{WB’rChH%’Efé’PB‘H‘F‘}X suBSiiHeddly RS | s

substi t uted jw, @ i, C126RKCyatto, nittoki¥F,, CNHEGRDRRONEL Gl S @lkyd ). CHFZ,
CH2F, CH2CF3 o wg 12 ogbtp%%nglnl uyr’t her 201 ?ﬁb)s(t@fdat utygdT (Oaicgnhé4 or ‘nore

of hal o, cyaﬁ%’@’l)}hpﬂTE}"‘l"gli?HrWYl {?Hl‘)ﬂal]dlsktifpmte@ﬂy haloy Crep i), %@@R’@\vﬁym%l Kyl ,

S( O) 2NR8R9, or
NN, GONG QBT ST AT S B coe(cus
al kyl), C((j% @Ptfzébéuhﬂkw 14 1@#@14@#%2 Cyemlﬂm (S‘Pealéﬂ’*&ﬁ NG AL her

aspect the pges@RC,l tRbi@ aes afyepRasidurtintcd 8y prRYANWLhRR wher ein
25 when L.and M aré mﬂ 9%? S lgro eﬁmcm al kyF or phenyl (the

phenyl b ng‘tseléﬂﬁ’é’fli”{ydt‘}é*&“\}ﬁdtbﬁ helo, CiHé‘P‘Y oAt EFe Co-e 898 DEm t he | st

consi sting 0$(0)d LAk or SO0, allGhsh or Bik¥hryl {thﬂ;@lfk@ﬁrdﬁau}csﬁaﬁmed@ﬁ OCF3,
(C1. 4 al ky])Cag(OéNH and. S(O) 2NH2) ; -t hen _the phenyl_ or heteroar noi ety of

R5 carries a Al forg PO CYaRD YTy G@npl-“ %tho%?i(‘awaﬂ”w or S’r“ nmor e
further subsdiiygpat §eycﬁ91k§1nphan)f1 %ﬁd&ﬂﬂlyaﬁﬁﬁﬁ%d 6 hdld) e,J; Mt i, @RofietRraryl is

Bgi |r g‘: é: nyIt hﬁ‘%‘?&%ﬁnv Fﬂﬂgﬁ“ é q%(ﬁ’r“ Zlc))lo ﬁ%ﬁﬁéﬂt“%@?’aﬁ %’8‘8‘9%{ og'!‘qr%i dLis CH
or N Ims yeiubﬁm@édhgfhaﬁstpﬁ(hﬂkyl, GRPalkdMyadyenoeitrh, A, ¢, NG, BADEC,., a6 03/ 042205
nspect L i's R SATHCH RlorEpr R EBTRERY Apete o Defvel FAOUNT BRERE (s
hydrogen, - Gkofdedalhdl Wher RIE hydindded b wmsidsdhitdiileg, RIYs hypddgdny netoyitoe ethyll IL gel f
i) or” ot SR SRl bt et 5 RS Eb S SRR 0y v,
NHC( O) R7 or mc(mmgamz, BEON G, . Glk1) AT CH FpCHATF bil @CE;LHﬁﬁToptidmthCfuhbbr phenyl
(i oh T3¢l L RLURL b PSRt o Fhh, €4S, e Bhen!
alkyl, S(0);NR"R’, NHS(0)5(Ci < alkyl), NHy, NH(Ci.4 alkyl), N(Cy.4 alkyl)z, NHC(O)NH,
C(O)NHz, C(O)NH(C1.4 alky}), NHC(O)(Ci.4 alkyl), COzH, CO(Cy alkyl), C(O)(Cis alky),
CFs, CHF,, CH,F, CH,CF3 or OCFa.
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, Cj. alkyl or phenyl (the phenyl being
substituted with 0, 1 or 2 substituents selected from the list consisting of: fluoro, chloro, Ci4
alkyl, Cy4 alkoxy, cyano, CF3, OCF;, (C;.4 alkyl)C(O)NH and S(O).NHz); then the phenyl or
heteroaryl moiety of R® carries a $(0);(Ci-4 alkyl) substituent, and, optionally, one or more
further substituents.
30 In a further aspect of the invention heteroaryl is pyrrolyl, thlcnyl imidazolyl, th:azolyl
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.



e

substituted by halo); and R7 is hydrogen, Cl.6 alkyl [optionally substituted
by phenyl (which itself optionally substituted by halo)], C3.7 cycl %al\ldhyﬂ[]ﬂ ‘
phenyl (optionally substituted by halo). 10 In another aspect of th b .
invention R is Cl -6 alkyl [substituted by phenyl ( which itself optionally.
substituted by halo)], S(O2R6, S(O2fHR7, C(OR7, C(O2(Cl-6 alkyl) or
C(O NHR7; and when Mis CH R can also be NHS(O 2R6, NHS(O 2NHR7, NHC(O R7
or NHC(C))NH%1 R6. is Cl-6 alkyl [optionally substituted_ b henyl {which
itsel f optiof Pi"{?m%ubstutut ed by halo)], C3.7 cycl oal K§E ’%"é?ﬁl
{optional 'y substituted by halo); and R7 is 15 hydrogen, Cl.6 alkyl
[optionally substituted by phenyl (which itself optionally substituted by
hal 0)], C3.7 cychodhithet aspeti®igy/CH fppiiiioNal | y subst.it.uted by halo}.. In a

furt her aspect o 2R6, C(OR7, C(O2(Cl-6 alkyl) or
(O NHR7; and \mféln pzﬁ gﬁﬁ%‘?&g‘én%% §%‘§t@ NHS( O) 2R6 or NHC(O R7; and R6 and

R7 are as defi nhdnabnmectm%mvmmh R& s hadpgens CiafalkyheptionalyrstibstituteRby i s

opti onal |y Shef e BRboc R ?‘Dsﬁﬂé?%%%éﬁ%@%g ’{f‘é@*’%’hai tkile'> Lor

C( O) NHR7;5 artiOwmt(ass alidl) sr CR)NRIRG amd wiies M is EANKSEO)IRRS NHS(SIKRT, O) R7; is C-6

oL Lont R RSB RN 4t oo Ll éy%E%LSt i tuted by

hal 0).; and I%ﬁcﬁyb{wm@rlmgmvnuo@l%ubatmpa by i}, d]aabycgpamﬁ phehid {ontiobadld by phenyl
o T BB S 8 L iy S S
(optionally nswjbmnpmaliv wswehby (1, 6hsr evcmaﬁkylepﬁehxi(ﬁ@mi)maﬂY@bﬁtltaﬂe&W hajof} or
exanpl e thyI ), In(;hotg I}%%i%thg “‘S’éﬁ% m@h 0X) % (O 2(C A
| kyl | S O2(C A
f | utgr ZJaI( lk?/lr )o?%(;gﬁy éostgé%m| helos%gx)oamém@ws%)cm@m@mcls@wz pmia |
opti ona ﬁﬁ? @E\ﬁ@ %%??a xanpl e
chIOor 0), cg;aér‘gg ﬁﬂ] §%% aI ﬂgb"ﬁ?é&t’z“ﬁgé) C#ﬂcél? IE I ;Tp(for
exanpl e S( ONHEHINHR'SROs MﬂMImyaﬂwul@é@)ﬂQPmﬂmwmwmﬁngﬁiOPaI{Yf or exanpl e

Plonroy . fpeBE Ry AR Bl S5 bt B30l bIOL B 2 2 oy

(for exahpl dvéregenosas)alkyldeptionallyoapyjutediy phenyl {“(hé?btltﬁféﬁmmlynwaﬁﬂtﬂh%d by
hal o (for exagp| @@2&192[1@1%3% {Lb%[l&.)au Cobsthurdd M*alogf or ‘exanple nethyl), Cl4
ongl

al | coxy, CF3 or enyl 9 pti sybstl tuted by halo (for
exanpl e fluoro), In@fummeaqtsggpp Of @im"elélIORBXV S( SEO)W);(CS( A i ophenyl ,

CHzpyr i di nylgofiaeuiRGn W is e KUdat diiofe Nad0),R¢ driei@b)@Nal Retnaa®RRCt R1 is
phenyl (optional I%ﬂsubstltut ed (such as nono-substituted) by halo (for

exanmpl e fl ud# esfinedabave| ky|l (for exanple methyl) or C1,1 al koxy (for exanpl e

met hoxy) g S( O 2f,Ghotflerab Mlo}ﬂl@irﬂ&tﬁﬁﬁmlh?dr%c@ gﬁ}' §& AllsksliAea

|
9 2% oot S o iy SO EOR CE T

C(O)NHR'; and when M is CH R’ can also be NHS(O)R® or NHC(O)R'; R® is Cy.¢ alkyl
[optionally substituted by phenyl { which itself optionally substituted by halo}}, Cs.7

cycloalkyl, phenyl {optionally substituted by halo}; and R’ is hydrogen, C, ¢ alkyl [optionally
25  substituted by phenyl {which itself optionally substituted by halo}], Cs7 cycloalkyl, phenyl

{optionally substituted by halo].

In a further aspect R' is phenyl (optionally substituted by halo (for example fluoro),

Ci alkyl (for example methyl), Ci.4 alkoxy (for example methoxy), CFs or OCF3), S{O)(Ci.a

alkyl) (for example S{0);CHs, 3(0)2CH2CHj or S(0).CH(CHa)z), 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, Cy alkyl, Cy alkoxy, CFs, OCFs, S(0)y(Ci.

4 alkyl) (for example S(0),CHj3 or S(0),CH>CH,CHj) or S(O)(C14 fluoroalkyl) (for example

5(0).CH,CF3)), benzyl (optionally éubstitutad by halo (for example chloro or fluoro), Ci4



substituted (such as nono-substituted) by halo (for exanple chloro), cyano,
CF3, OCF3, 10 S(O 2(Cl.4 alkyl) (for exanple S(O 2CH3 or S(O) 2CH2CHAGHRRY 916
S(O2(CL. 4 fluoroal kyl)(for exanple S(O 2CH2CF3)), benzyl (optionally
substituted by halo (for exanmple chloro or fluoro) or Cl -4 al koxy (for
exanpl e net hoxy)), benzoyl (optionally substituted by halo (for exanple
chloro or fluoro) or Cl4 al kyl (for exanple methyl)), C(O NHphenyl

(optional | ywewhsrsut ed by hal o (for exanple fluoro))pCciEay@0ssi ophenyl ,
CH2pyri di nyl , CH2qui nolinyl or CH2thiazolyl. 15 In a further aspect R 1is
phenyl (optionally substituted (sucl as nono-substituted) by . halo (for

crarpl ¢ s GHERN G Tt B g Sl R g@%@?‘“%ﬂ%% D)

(for exanpl balrg(f@)ez ecl'éq»rosm)m@@ﬂécyl(fos own&F ¢ substi tut ed
h tgggy uoro .laﬁcy l
(S?UOS:ZCIE—IICS%) ?Da%ﬁl@ésm%i{eﬁgﬁaﬁy&g%ﬁstl t ut etgfob(ﬁr% ggﬂ% ?odrqexég%fq(ra g)ﬁ?glr)oeor

fluoro) or @Mydflfwx?c?s)&(%&mﬁwl Eenyoidipyl) CHiguineliny] or@b@amiﬁl |y
substituted by Bal® (Rt a@é&'ﬁpis?h&{}i @bl BﬁsH&Eeﬁ)(Quch ;Q(n@nl}"glmﬂﬁ%&

(optionally substituted or exa l'uoro)), CH2pyridi nyI
CH2qui nol i nkale 6‘?“@4311%11%& 91431%(@ examlg m¢%ﬂl¢h&l4 a&cp@éiorﬁamvls hydr ogen,

C -6 al kyl Lﬁﬂ&;{ﬁ/ r@(U) G4 )'(fov&ﬁ&pﬂxcc@g@@yé<O>Mtﬁbor'skéﬁéﬁ@@y onal ly..

substituted by ano, nit

(C14 al kyl) &@@XNH ﬂusp@}czlmmr wms(: @)@(@1026(9)2@@133) §(O)tpéeraf} @atroyaﬂ}'( vm| ch

itself o t| . . | o N
sy o SNSRI B ool it s L

N tro, C83, S@MG stk lor e ST o %@@@e@mo@wﬁ? °F

het | e A e xarfple r flu
afkf/f? 0 Néﬁu%iz@‘ o 2%'&’8@0 n%sb@%&&%@%?ﬂ@ Aeralile Cidor fuore)

Rl can 30 af G))‘Wple Wh‘?’%’))@fﬂz"&‘l (ngﬁlon%lbﬁt“?SB‘H Py haly ferampled by hal o

(such as f1 g bs BRHBYE, ., AW irsHexbdi€htm@ptd R ﬁ&ﬂai fudirhsy hal o, Cl.4
al kyl, C14 al Ifoxrfl E?anou nwg XCF@ Odﬂ—g (@'51@{‘115 nys tp uf

[ 1 O NH, - S(O) 2NH2
S(O 2(CL. 4 B4 %We%ﬁmﬂlreﬂw%rsﬁh e GHhbaidins b SERHA @%PB%%ZPJW(tZad by

hal o, Ci4 al kyl 194 fikther adpedd KM pHeh cghadauy%m&d (@&ﬂ&@&ﬂdub’sﬁﬁhﬁ&?&jtu'f ed by 1
5 MAY 2006 WO Q3/ 042205 PCT/ SE 2/0 hal-o ‘Cl4" al koxy,

cyano, ni t r B derexamglsuore)er Cre aliof {fpy asgrey wthzsbd@hﬁzm%kyﬂ doyemRie 4 o kyl) )

or heteroaryglo 0 ¢, &Y (Elti@jﬂ?ﬁb e 1R¢deek §6%.c#
al kyl )C(O N ')Z{Cég’qu(s%&HE y @E -6 _al kbﬁsz%ptl gnaﬂj{pdfsubgﬁlet u(t jezd 3by hal o

(such as fI SFoXGRCHEE, é( P%W"}/ OPB%W“bS{mW‘h (gosh F&%‘%‘PTS“'??BF‘P%ICF ¥ substituted
by hal o, Clécadslo) (@Jrﬁlamidk@éﬂéxaz@plast@)zcﬁs)m ibkriz9} (q?]%aauy@@iﬁmtee GlHalo

AT ek s ol e b S i €50
cycl bal kyl , subfefited Byl halo b raydmp{@hIdrmaiubrM))SE(bsNHﬁﬂdﬁﬁ(b Bynabpdudstinfeddbyal kyI Cl4
Al kyl)) or Pt ek Bt sy Sheb ol i (@cﬂ“il or, X0 2013
al kyl ) C{O) NH} ;  amdstilRhRhed AghedRRY isdty@rogan TR pRFIAERiohally substituted by phenyl
{which itself optionally substituted by halo, Cy4 alkyl, Cy.4 alkoxy, cyano, nitro, CF;, OCF,
25 (Cia a]le)C(O)NH,;S(O)zNHz or S{0)z(Cy4 alkyl}} or heteroaryl { which itself optionally
substituted by halo, Ci.4 alkyl or (C;.4 alkyl)C(O)NFH}], phenyl {optionally substituted by
halo, Ci4 alkyl, Ci.4 alkoxy, cyane, nitre, CFs, OCF;, (C;. alkyl)C(O)NH, S(O)ZNHZ or
S5{0)2(C14 alkyl) }, heteroaryl {opuonally substituted by halo, Ci4 alkyl or (C14
alkyhC(O)NH], S(0)2RS, S(0)NR!®R", C(O)R” or C(O)NHR"; and when M is CHR! can
30 also be NHC(O)R"; R% is C alkyl {optionally substituted by halo (such as fluoro), phenyl
{which itself optionally substituted by halo, C;.4 alkyl, C; alkoxy, cyano, nitro, CFs, OCF;,
(C14 alkylYC(O)NH, S{O):NH; or S(O)(Ci alkyl}} or heteroaryl {which itself optionally
substituted by halo, C,4 alkyl or (C;.4 alkyl)C(O)NH}], phenyl {optionally substituted by



10 hydrogen or Cl:4 alkyl. In a further aspect R is phenyl (optionally )
substituted (such as nono-substituted) by. halo (for exanple fluor é%—@%
Cl 4 alkyl (for exanple nethyl)), S(O2(Cl1 4 alkyl) (for exanple ? ) )
or S(O 2CH2CH3), S(O 2(Ci14 fluoroal kyl), (for exanmple S(O 2CF3), S(O) 2phenyl -
(optionally substituted (such as nono-substituted) by CF3 or OCF3), benzyl,
benzoyl 15 (optionally substituted by halo (for exanple chloro or fluoro))
or C(O NHphen tionally substituted by halo (for | uoro)). In
yet anot her ™ éé 3%?000f the invention R2 is phenyl or ?éﬁg@%y Foks ei t her of
which is optlonally substituted in ¢ he ortho or rreta posi tion by halo, Cl4
al kyl, Cl1 4 alkoxy, S(O" (CI4 alkyl), nitro, cyano or CF3; wherein n is O,
1 or 2, for heb@a@pla&YDCm#dEOXY(mm@ltr&rfﬁsm @@4@@@]&(0&&‘5 SEeNErorho and net a

relative to 0 ‘[Mglg; {EE‘“& structure of

formula (1) 5")(613(@.4%5(%15}0:{}11?& asp %gg%%:%ﬁ%fd?gﬁstl tuted phenyl
(such as optaikaH@ﬂQ)WH}@bslmdtmmd:mglk}ﬂﬁmoqaﬁumsmﬂbw lgia(sugh af fluges. €},  cyano,
nmet hyl , et hylalkof?hlé&‘ﬂgﬁwhﬁ}nt@é@’opﬁ aﬁig)osth )p[m% élﬁagl@rtl Ctrllp 03(?%2 fdtution is

on the ortho or osition o rin r aspect R2
is optioral IrgﬁosGBsDCfut(@d %Bﬁ@)msmﬁhoomﬁalaﬂvl)hmmwt{e'ducby hal o or

CF3 F h h I
ok Moo aRysoty sibslith HoRAR R o CELUBRRORAYY, ¢ dcldaigiopneny! or
4-fl uor opherpyﬂanyl@hemﬁ mmp!kﬁélmyllbstl@edlby keillf, CuoakypHea plkoxys cy3ng aittiofTFRaor ophenyl .

I n anot her @lﬂﬁﬂ f 4

3, 4-di fluorop eny Dg( ﬁ?}gﬁ)ﬂ{]'é,ﬁ?ﬁ& Jr%wzla)}gﬁt{r&#ﬁ ?q%er gspect of the
30 i nvent i oruifRgitujed by)h@mﬂuelkylslr{(hu@ﬁfm%@)w} ahth Rieod Re rarm indenendensty. t he

i nventiofy Ry hse¥iEQOR0r methyl. In a further aspect of the invention
when R3 is 14 al kyl ~(such as neth the carbon to which R3 is attached has
the R absol ut e Baédrithsrasasct Bnis wa}'&ét)ﬂ%ﬁbftsh@ﬂm&é}ﬁ@éh asghonptyebstitaieddi on R3 i's

hydr ogen. 1 0o 200 MRW0S/ Q42RO PEHLRIAARNTE0), 20, UBiAr biRr aspect.

of the invention R4 is still “further asp resent

Chvent i on prsmz@%soré(@b%sﬁm S Enet torAber) (o8 FAAREE S EES) G obieny
phenyl (CI . éé’ﬂn%ﬂdlly sm@tmeh (sbtn I@Jn&stﬁ!hted)nﬂ@mp odfaegs 8L ¥z

het er oar wherein the y het er oar rrngs are

opt i onal 5y é%ﬂ@gthﬂtf a%ermtsg bhhql%(for@y%e chéorﬂ P‘tﬂ‘{?m)}f’{&( Ph@m(omova@qy 014

al koxy, S( Okskifslitutd ® Ismufoé&@lﬁ NHS(0) 2((; 14 alkyl), NH2, NH(Cl.
alkyl), N(C4 al ky|§z NHC( O) NH2, O)NH2 C(O)NH(C14 al ky ' NHC(O)(C14
al kyl ), CORH, COBpe amotafrmeyt of the@yveRrtion Rais@pry] oretsroagyl,y @glmmh ICHZCF3 or
OCF3; and Ry mi}%bﬁmedlhﬂé%&s@@lqﬁudﬁbsmbﬂ/mggﬁa,mq@hﬂm&;&yyéc n%,;m‘utoget her

vmthanltrognor oxygen ato nto forma 5- or 6-nmenbered ring

which is opta<shatog, C%*’B%E‘EWBU‘{’W‘W tsﬁ) lm" it ompla 0 °fé( ythogrd B¢tE) (Cl 4 al kyI )
and K i s200, pdsi@dns dre(ohR afd e Rtivedd the position of attachment of that ring to the striicture

of formula (I).)
In a still further aspect R? is optwnally subsntuted phenyl (such as optionally

substituted by halo (such as chloro or fluoro), cyano, methyl, ethyl, methoxy, ethoxy or CF;).
_ 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 z;s optionally substituted by
halo or CF,). 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-
diftuorophenyl or 3,5-diflucrophenyl. 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, 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.



M MR —

I n anot her aspect the invention provides a conpound of the invention where
in RS is phenyl (Cl-2)al kyl or phenyl (Cl-2 al kyl)NH, wherein the phggiww %
rings of R5 are optionally substituted by halo, cyano, nitro, hydr , é =4
al kyl, Cl4 al koxy, S(0)kCl4 alkyl, S(O2NR8R9, NHS(O) 2(Cl4 al kyl), NH2,
NH(Cl 4 al kyl), N(Cl:a alkyl)2, NHC(ONH2, 15 C(ONH2, C(ONH(Cl 4 al kyl),
NHC(O) (Cl 4 al kyl), CO2H, C02(Cl4 alkyl), C(O(C4 alkyl), CF3, CHF2, CH2F,
CH2CF3 or OEb3jo4msand R9 are, independently, hydrogenp@wsEgieassal kyl, or
together with a nitrogen or oxygen atom may join to forma 5- or. -
6-menbered ring which' is optional !¢ substituted with C-4 alkyl, C(OH or
(O (Cl 4 alkyl); mﬁm}lﬁag otk 1 @m%] e&f till further aspect of the

i nvention R5 is et eroar yF y?CI -2)yal kyl or 20
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' |1 | Cl-4
SFLLQSa s{o?%%%kgﬁﬁ%ﬁg %ﬁ%ﬁ%ﬁ&oﬁﬁ@%@%‘ﬂ% %heé g‘]”ﬁﬁh( Cl4 -
al kyl ), N( Chalkuli whprejthe NhqCyIGRARgeroar| Opas42s optiokally N!hé@lwfhb)dialwmmo NHC( O) ( CL4
| Kyl | CH2CF3
Srh & o oo PELE S Gy S el DT, S B o 0 e
al kyl , or .-t SHetWEE4dlem, %I(Qluﬁk@@eﬁH@fO)Bﬁyé‘éﬁ)lﬁimﬁﬁo)ﬂﬁgﬁmelk}'i)to forma 5- or
6- nb d Nfg t OH
rerir e, TS OB CoRREofenl iy sl RS Gl 1 O 1 o

C(O (C14 alk | n, anog eny erein the
aromatic rlﬁégz w@@pé%ﬁadlnéﬁperéaﬁlythymg@dﬂ Hlgilor tagetbgn o7 ith pnitiogen dny dr oxy,

G -4 alkyl, %&ﬁdﬁgéﬁﬁo@%m& Rk l&ao NH%%I}B&BQPM g@&%&ﬁ&h wity al kyl ),

NH2, NH(Cl4 a y O NFB, GO NH(Cl 4 al kyl),
NHC( O) ( ¢4 814@}113'} CC 1, CONEY l)amyquo lcgqr@)(femmalhk%) CF3, CHF2, CHF,

CHZCF3 or OCF3; rKardothePaspekt B u&entﬁﬁ‘ﬁro%ﬁe%m%nﬁ'b?ﬁhe indRBEREROE RYis hydr ogen
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is optionally substituted ano nitro, hydroxy, Cl-4 alkyl, Cl-4
o Koy S CTHETY SY Ry ity ARG O PR ) Bt A PHA 5 O, NG 3 a1 Ky ),

N(Cl 4 al kyl )z, M) ibder a@é@)}Nthvcnﬁé@NHb@nﬂ lﬁt&wﬂ,,phm@:ﬂ@l é al kyl),
i ndepefﬁ EltC i raﬁ@ﬂﬁ)@@ﬁl Wi’érgf‘ ﬁ&%g?"&%“d hetfrﬁawg%ﬁﬁfﬂ?@ﬁ]ﬂw&q‘mw i s benzyl
wher ei n t hehdi)eyinb, nitkd) BydréixyPDLd AR CLyallEdxh H(05,0L LMk B(0),NR'R’, |
NHS(0)2(C1.4 alkyl), NHz, NH(C14 alkyl), N(Cp.4 alkyl),, NHC(O)NH;, C(O)NH,,
C(O)NH(C, 4 alkyl), NHC(O)(C,.4 alkyl), COzH, CO3(C;4 alkyl), C(OXC\.4 alkyl), CF,
CHF,, CH,F, CH;CF; or OCF; k is 0, 1 or 2; and R® and R are, independently, hydrogen or
25  Ci.4alkyl, 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)(Cy alkyl).
In another aspect R’ is phenyl or benzyl; wherein the aromatic rings are optionaily
. substituted by halo, cyane, nitro, hydroky, Ci4 alkyl, C;4 alkoxy, S(OWCi4 alkyl,
S(0);NR*R’, NHS(O)(C\.4 alkyl), NH;, NH(Ci.4 alkyl), N(Ci.4 alkyl)s, NHC(O)NH,,
30 C(O)NHa, C(O)NH(C; alkyl), NHC(O)(Ci4 alkyl), COzH, CO2(Cya alkyl), {OX(Cy4 alkyl),
CFs, CHF,, CH,F, CH,CF; or OCF3; k is 0, 1 or 2; and R? and R® are, independently,
hydrogen or Ci.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).



hal o, cyano, nitro, hydroxy, C -4 alkyl, C -4 al koxy, S(O 2Cls al kyl,
S(O 2NRBR9, NHS(O2(Cl4 alkyl), NH2, NH(Cl4 alkyl), N(C14 al kyl)2,15MAY 2006
NHC(O NH2, C(O NH2, C(O NH(C14 alkyl), NHC(O (Cl 4 alkyl), CO2H, C02(Cl4
alkyl), C(O(Cl4 alkyl), CF3; and 15 R8 and RO are, independently, hydrogen .
or Cl4 alkyl. In another aspect R5 is NHCH2phenyl wherein the aromatic ring
Is optionally substituted by halo (such as fluoro, chloro or brono), cyano,

Cl4 al kyl (syfdindsesmethyl), C -4 alkoxy (such as nethegyieRb2 O 2C1 4 al kyl
(such as S(OzCH3). In yet another aspect R5 is benzyl wherein the aromatic
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S(0) 2C14 al kyl ﬁ 5{ g fﬂﬁ‘yﬁ 0?% Qx’sv%qcfentpﬁ?:?%}cn&?pa&?mﬂ?ﬁi”s phenyl or
benzyl , \_A?_ersuﬁisttruﬁedng/ lata) epahd, Gllltfol, n@roxg, G Bk Cutatdxy, S(OEC,axByIp| € . |t E t he
par s- posi ti ' er rther |
substit ut edgg%) lﬁfﬁc}&%@@ Hﬁiﬁﬁﬁ&wﬁf‘y%@mﬂ%ﬁ Qﬁt@%{‘% koxy. 25 In
anot her as DGJOC]?)N@ G(S)Wahﬁ)ﬁmowmmmcwﬂeceumxdm@nacmﬁx lﬁlk)ﬂ) nghl S

S b e AR bR Rt Forioht o ok e 1 o e o
nitro, hydroxy, Ifidbtiak ks'péctgf 1s®}13:mpﬂeﬁy1wheﬂeiﬂ ﬂ&rph‘éﬁyeﬁngaismibhall%uﬁsﬁtuwﬂimZPhgnyl
by (0 2C14 IRy P e eyl U ek Mo Sl Pora-posttion
NHCH2( 4- S( bo)\m@t@z(cwﬂhl), NH,, NH{Chedky@SEn | alk¥),] SHO@)NH, C(OINEE, ,(el n thée1 alr Ic<>rr}51t ic
ring is su r al ky
(such as S FOMHGE EBnSRRIR Saloh, cEO% BRIC- B0 el o P 006
WO 03/ 04220R?® Eﬁ'ﬂ”SEDﬂﬂ@Bﬂﬁﬁﬂy, ﬂﬁr&ﬁbmord}mbmﬂ | abel led A in. the representation

ff la (1) shown b
Cabellod A hat, % s b nB=Y Shest b Biea g PR ey SoabhedRe S %5

the carbon habeldnechitto, lhmrquf O byl Gpl ékoxy [ORC addiol, S(@LNRRS,i guration. In
aqeLper FePReis e PUBHEN \NELLAD, ROV, 495 Srcomarploghy o 2 (12). R
t he present O(Wlu@mybrm@@@ladkﬁm&dimfcm Xyl [COY(Cla)alkyl), EFs; and

15 Rg and R® are, independently, hydrogen or Cy.4 alkyl.

' . In another aspect R’ is NHCH,phenyl wherein the aromatic ring is optionally
substituted by halo (such as fluoro, chloro or bromo), cyano, Ci4 atkyl (such as methyl), Ci4
alkoxy (such as methoxy) or S(Q)2C,.4 alkyl (such as S(0)CHa).

In yet another aspect R’ is benzy! wherein the aromatic ring is optionally substituted

20 by halo (such as fluoro, chloro or bromo), cyano, C;4 alkyl (such as methyl), Cy.4 alkoxy
(such as methoxy) or 8{0};C.4 alkyl (such as S{0),CHa).

In a still further aépect R’ is phenyl or benzyl, wherein the aromatic ring is substituted
(for example in the para-position) by S(0)2C;4 alkyl and the ring is optionally further
substituted by halo, cyano, nitro, hydroxy, C;4 atkyl or Cy4 alkoxy.

25 In another aspect Rs is NHCH;phenyl or benzyl, wherein the aromatic ting is
substituted (for example in the para-position) by S${0);C,.4 alkyl (such as 5(0);CH;) and the
ring is optionally further substituted by halo, cyane, nitro, hydroxy, Ci.z alkyl or Cr 4 alkoxy.

In another aspect R” is NHCHaphenyl wherein the aromatic ring is substituted (for
example in the para-position) by S(0)2C1.4 alkyl (such as $(0)2CHas), R’ is, for example

30 NHCH;(4-S(0);CH;-CsHy).

In another aspect R’ is benzyl, wherein the aromatic ring is substituted (for example in
the para-position) by S(0)2C;.4 alkyl (such as $(0),CHa), R’ is, for example CHz(4-
S(0)2CH3-CgHy).



M~ ~b. , .-S(0)2M= 10 N R wherein L, Mand Rl are as defined above; and
R is hydrogen, one or two fluorine atons, S(O. (Cl-4 alkyl) or Cl al koxy;
and nis 0, 1 or 2 (for exanple, 2). In another aspect the present ipgq@ﬂhm@
provi des a conmpound of formula (lc): 1 5 MAY 2006 WO 03/ 042205
PCT/ SE02/ 02055 13 R wherein L, Mand R are as defined above; and Ris
hydr ogen, one or two fluorine atons, S(Oo(Cl-4 alkyl) or C.a al koxy; and
n1ls 0, 1 or 2 (for exanple, 2). In a still further aspect the present
i nvention pwowsidemsa conpound of forrmula (1d): R 5 whecwseed2ssM and RL are
as defined above; R, ~is hydrogen, one or two fluorine atons, S(O" (Cl.4
al kyl ) or Cl.4 al koxy; X is NHCHz, NH or CH2; nis 0, 1 or 2 (for exanple,
2); and R* is had Quriohubbleas: ih kidQdprosertdlion bofoiulDMAnBIn befdh@RQiwagel - 4 al kyl
(such as nethyl), Cl4 al koxy 10 R OM (such as nethoxy) or S(O) 2C, .4 al kyl
(such as S(®PCH3). In another aspect the present invention provides a
conpound of formula (lﬁh: S(O 2Me wherein L, Mand R are as defi-ned above.
In yet anot her aspect: sent invention provides a conpound of fornula
ﬁSSPS PCT/ SE02/ 02055 14 IS\ O O wherein L, M X

(1f): 1 5 MAY 2006 WO 03/
and R are as defined abéxgktln a gfill furtheroaspect t he present invention
provi des a conpound of formula (lQg):
IENG g
. R

‘When L is N the carbon labelled # has, for exami:le, the S absolute configuration. When L is
5 ' CH the carbon labelled ~ has, for example, the R absolute configuration.

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

o S(0),Me
O

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

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

| l <A__,> S(0),Me

wherein L, M and R! are as_deﬁncd above; and R is hydrogen, one or two fluorine atoms,
S(0)a(Cy4 alkyl} or Cy¢ alkoxy; and n is 0, 1 or 2 (for example, 2). '

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

10



R wherein R5 is as defined above. The conpounds listed in Tables Ito VI
iIIustrate the invention. 1 5 MAY 2006 WD 03/042205 a 15 U xNO\-. WB\WWUG@
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wherein L, M and R are as defined above; and Ris hydrogen, one or two fluorine atorns,
S(0)a{Ci1< alkyl) or CM alkoxy; and n is 0, 1 or 2 (for example, 2).

In a still further aspect the present invention pro\udes a compound of formula (Id):
1

H\, }
M

C Boue

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

‘ S5(0)(C14 alkyl) or Cy4 alkoxy; X is NHCH;, NHor CHy; nis G, 1 or 2 (for examnple, 2); and
R* is halo (such as fluoro, chloro or bromo), cyano, C;4 alkyl (such as methyl), C‘f" alkoxy
(such as methoxy) or S(0);Cy.4 alkyl (such as S(O)CHa).

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

0]
(ls}
”Q%NAO‘S(O)ZMB

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

In yet anather aspect the present invention provides a compound of formula (If):
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wherein L, M, X and R! are as defined above.

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

5 _ wherein R” is as defined above.

The bompounds'listed in Tables Ito VI illustrate the invention.
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Table I comprises compounds of formula (Ib).
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| | Table IV
Table IV comprises compounds of formula (Te).

Ay

- :
“Q""L NA@W@

PCT/SED2/02055

Compound | L M | Stereochem |R' LCMS
No. MH+)
1 N N [|SorR benzenesulphonyl 682
2 N IN 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).
AN
<—L |
-
SO
; o
,,si—-o
Compound | L M X R LCMS
No. {(MEH+)
1 N N CH, benzenesulphonyl 681
2 N N NHCH; | benzenesulphonyl 696
3 N N NHCH; | methanesulphonyl 634
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- Table VI
Table VI comprises compounds of formula (Ig).

Q 5

0=§,
{19)
hll/ R’
Oy
: 0
Compound No |R° LCMS
' (MH")
pyridin-2-ylICH, 589
2 ‘ pyridin-3-yICH, 589
3. _ pyridin-4-yICH, 589
5 In yet another aspect the invention provides each individual'compound listed in the

tables above.

The compounds-of formula (I}, (Ia), (Ib), (k), (Id), (e}, (If) a.r}d (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 butoxycarbonyl; Bn is benzyl, Bz is benzoyl; DIBAL is diisobutylaluminium hydride; Et is

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

A compound of the invention wherein L is N can be prepared by reacting a compound
of formula (ID):

15  wherein R, R, R* and R® are as defined above, with a compound of formula (IIT):



NO AUTEO ams xh d 240-E~a A 7GI."~ vy Gr~"C01 OO0OGX
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R1

\ .

- @ -

N
H

wherein R! is as defined above, in the presence of sodium iodide and a suitable base (for
example a tri(C,.¢ alkyl)amine such as triethylamine or Hunig's base), in a suitable solvent
(such as a chlorinated solvent, for exarhple dichloromethanej and, for example, at a room

5  temperature (for exampie 10-30°C).

A compound of the invention wherein L is CH can be prepared by reactinga

compound of formula (IV):

wherein R%, R®, R* and R? are as defined above, with, depending on the compound of the’
10 - invention it is desired to make: A -

a) an acid of formula R1C02H in the presence of a suitable coupling agent (for example
PyBrOP [bromo-tris-pyrrolidino-phosphoninm hexafluorophosphate] or HATU) in the
presence of a suitable base (such as a tri(C;_¢ alkyl)amine, for example
diisopropylethylamine) in a suijtable 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 R'C(O)CI or sulphonyl chloride of formula R'S(0).Cl, in
the presence of a suitable base (such as a tri{C;.¢ alkyl)amine, for example
triethylamine or diisopropylethylamine) in a suitable solvent (for example a

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

¢) an aldehyde of formula R!CHO in the presence of NaBH(OAé)g {wherein Ac is
C(O)CHas) and acetic acid, in a suitable solvent (such as a C, ¢ aliphatic alcohol, for

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

15 MAY 2006
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. Alternatively, a compoundlof the invention can be prepared by couplingé. compound
of fonngla V) . '
: F{1\
M’} _
‘ k/!. R’ | |
A )
e O T
. R
wherein L, M, R!, R%, R? and R* are as defined above, with:
5 a) an acid of formula R*CO,H in the presence of a suitable coupling agent (for example
' PyBrOP or HATU) in the presence of a suitable base (such as a tri{C; s alkyl)amine,

for example diisopropylethylamine) in a sﬁitablé solvent (for example N-

methylpyrrolidinone or a chlorinated solvent, such as dichloromethane) at room

temperature (for example 10-3;0°C); or, |

10 b) an acid chloride of formula R*C(0)Cl, in the presence of a suitable base (such as a
tri(Cy alkyl)arnine, for example triethylamine or diisopropylethylamine) in a suitable
solvent (for example a chlorinated solvent, such as dichloromethane) at room
ternperature (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 proéesses for preparing the compounds
of formula (), (Ia), (b}, (Ic), (Id), (¥e), () and (Jg). 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 CCRS5) activity, and may be used in the treatment of antoimmune,
inflammatory, proliferative or hyperproliferative diseases, or immunologically-mediated

25  diseases {including rejection of transpla:nted 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
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value in the prevention of infection by viruses (such as HIV), the treatment of infection by -
viruses (such as HIV) and the prevention ahd/or treatment of acquired immune deficiency
syndrome (AIDS). | _

According to a further feature of the invention there is providéd a-compound of the
formpla @, (Ia), (Ib}, (Ic), (Id), (Te), (If) or (Ig) (such as (I) or (Ia)), or a pharmaceutically

acceptable salt thereof or a solvate thereof, for use in a method of treatment of a warm

blooded animal (such as man) by therapy (including prophylaxis).

According to a further feature of the present invention there is provided a method for
modulating chemokine receptor activity (especially CCRS receptor activity) in a warm
blooded animal, such as man, in need of such treatment, which comprises administering to
said animal an effective amount of a compound of the present invention, or a
pharmaceutically acceptabie salt théreof or a solvate thereof.

The present invention also provides the use of a compound of the formula (1), (Ta),
(Ib), k), Gd), (e}, (If) or {Ig) (such as (I) or (Ia)), or a pharmaceutically acceptable salt
tﬁ¢reof or a solvate thereof, as a medicament, especially a medicament for the treatment of
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 asthma or airways hyper-responsiveness)} or rhinitis {acute, allérgic, atrophic
rhinitis or chronie rhinitis including rhinitis caseosa, hypertrophic rhinitis, rhinitis purulenta,
rhinitfs 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
M, (a), b), (c), (Id), (Ie), (If) or (Ig) (such as () or (Ia)), 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 CCRS receptor activity
{especially rheumatoid arthritis)) in a warm blooded animal, such as man).

The invention also provides a compound of the formula (I), (), (Ib), (Ic), (d), (Je),
(If) or (Ig) (such as (I) or (Ia)), or 2 pharmacentically é,cceptablc salt thereof or a solvate
thereof, for use as a medicament, especially a medicament for the treatment of theumatoid

arthritis.
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In another aspect the present invention provides the use of a compound of the formula

D, (a), (Ib), (c), (Id), (), (If) or (Ig) (such as (I) or (Ta)), 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 CCRS receptor activity

(especially rheumatoid arthritis)) in a warmblooded animal, such as man).

The invention further provides the use of a compound of forrmula (T), (Ta), (Ib), (Ic),

(Id), (&), @b or (Ig) (such as (I) or (Ia)), or hpharmaceuticaily acceptable salt thereof, iﬁ the -

manufacture of a medicament for use in the treatment of: .

(1) (the respiratory tract) obstructive diseases of airways including: chronic obstructive
pulmonary disease {COPD) (such as irreversible COPD); asthma {such as bronchial,
allergic, intrinsic, extrinsic or dust asthma, particularly chronic or inveterate asthma (for
exampie late asthma or airways hyper—résponsiveness)}; bronchitis {such as eosinophilic
bronchitis }; acute, allergic, atrophic rhinitis or chronic rhinitis including rhinitis caseosa,
hypertropluc rhinitis, rhinitis purulental, rhinitis sicca or rhinitis medicamentosa;
membranous rhinitis including croupous, fibrinous or pseudomembranous rhinitis or

-scrofoulous rhinitis; seasonal rhinitis including rhinjtis nervosa (hay fever) or vasomotor
;hinifis; sarcoidosis; farmer’s lung and related diseases; nasal polyposis; fibroid lung or
idiopathic interstitial pneumonia; '

(2) (bone and joints) arthride.s including rheumatic, infectious, autoimmune, sefonegative
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 derratitis, Lichen planus, Phemphigus, bullous Phemphigus,
Epidermolysis bullosa, urticaria., angiodermas, vasculitides erythemas, cutaneous
eosinophilias, uveitis, Alopecia areata or vernal conjunctivitis;

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

(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



Tabl e Table 1V conprises conmpounds of fornula (le). PCT/SE02102055 (I|#&)

S(O 2Me Conpound , LMstereochenR LCVS No. QUM+) 1NNS or Rbenzenesulpqq?Mhﬁﬁ&
2NNS or Ret hanesul phonyl 634 3NNS or Rmet hanesul phonyl 620

ACHNRmet hanesul phonyl 650 5 L (k) Conpound LMXRLCVS No. ( MH+)
INNCH2benzenesul phonyl 681 2NNNHCH2benzenesul phonyl 696
3NNNHCH2net hanesul phonyl 634 Table V Table V conprises conpounds of fornula
(rf). R 1 006 WD 03/042205 30 Table VI Table | ses
conpounds of d(\)34r%\4\réu a (lg). z o 0=s Conpound NoRLCMS 15%’?@?’@% yl CH2589
2pyridi n-3-y1CH2589 3pyridin-4-y1CH2389 5 I.n yet another aspect the

I nvention prOV|des each indivjdual conpound |listed in the tables above.’
(6) . (other tissues or diseases) Alzheimer’s disease, multiple sclerosis, atherosclerosis,

Acquired Immunodeficiency Syndrome (A]I)S), Lupus disorders (such as lupus
erythematosus or systemic lupus), erythematosus, Hashimoto’s thyroiditis, 'myasthenia
gravm type I diabetes, nephrotic syndrome, eosinophilia fascitis, hyper IgE syndrome
5 leprosy (such as lepromatous leprosy), Peridontal disease, Sezary syndrome, idiopathic
thrombocytopenia pupura or disorders of the menstrual cycle;
in a warm blooded animal, suéh as man. . ‘
. The present invention further provides a method of treating a chemokine mediated
disease state (especially a CCRS mediated disease state) in 2 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), (e}, If) or (Icr) {suchas (I) or (Ia))
or a pharmaceutically acceptable salt thereof or solvate thereof.
_ In order 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 CCRS receptor) activity, said
ingredient is normally formulated in accordance with standard pharmaceutical practice as a
' pharmz-aceutical composition.
Therefore in another aspect the present invention provides a pharmaceutical
composition which comprises a compound of the formula (I), (Ia), (Ib), (Ic), (Id), (Ie), (If) or
20 (Ig) (such as (I) or (Ia)), or a pharmaceutically acceptable salt thereof or a solvate thcrebf :
(active ingredient), and a pharmaceutically acceptable adjuvant, diluent or cérrier. 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 adjuﬁant, 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, agueous or oily solutions or suspensions, (lipid) emulsions, dispersible



The conpounds' of forrmula (1), (la), (Ib), (lc), (1d), (le), (If) and (19Q)
can be prepared as shown below (for exanple in Schenes 2 and 3, W%ﬁﬁ@?zﬁﬁ
| showi ng the preparation of an internediate.) In Schenes 1 to 3:
protecting Goup; Ac is acetyl; Boc is tert 10 butoxycarbonyl; Bn is benzyl,
Bz is benzoyl; DIBAL is diisobutylalumniumhydride; Et is ethyl; Msis
mesyl; and, TFA is trifluoroacetic acid. A conpound of the invention wherein
L is N can Rgofenared by reacting a conpound of formgmgbdeddss R 15
wherein R2, R3, R4 and R5 are as defined above, with a conpound of fornula
(rrry: 1.5 MAY 2006 WO 03/ 042205 PC3¢ SE02/ 02055 31 R M C "-N H wherein R1
is as defined ,above, .in. the. presence of so[gi umiodide 'and a-.suitable base
(for exanp?Oergmtstoﬁqnés’ﬁmﬁ%- E\Ti %ER?I‘?“ ger{'{%’in@ft f &P 0 YHuni g' s base),
in a suitabdomutismd orenpensiossich as a chlorinated solvent, for exanple =~

di chlor onet hane), an for exanple, at. a room5 temperatyre, (for exanple
10-30C). A conp&ﬁlfﬁa%aﬁphfwc?%ngﬁ?‘p@ﬁl% s inﬁenﬁo?goﬂﬁ—fueé’ﬁcfﬂémﬂrepar ed by
reacting a ademipatisinahit fesaga b, fdr V3ampld o thbidt od<hpsult whidbesosthifs bigweelR3, R4 and
R5 are a d@&kne% abgv% W tgl, dependi ng on the conpound of the 10 invention.
it is dedir&t§ §ogRECTES NGB 4" of fornmula RLORH in the presence of a

sui t abl e -coupl i Mgne@endspect Dphagtnaaeqtiba codyolitibh of the invention is one suitable for

[ bronmo-tris- eroli i no- phosphoni unLapexaf.l uor ophosphate] or HATU) in the
presence of-mg VERAUE SBTCE R8O RTAYS AT WISERYY C1- 6 al kyl ) ani ne, for exanpl e

di i sopr opyl et hy[EasH gaggnt iy fecsith, fod BlatpROdrMfifiverofif) subeutaddPls@r intramuscular

N- et hyl pyrrol i di none .or 15 ghl ori nated sol vent, such di.chl or onet hane)
at room ten’%’é‘? %&cﬁ&‘g §op! I 8}%)‘:03’@@3“%’ Prﬁj)"m inthe fd“&?ﬁ’?@ﬂ‘iﬂé‘i% & formula
R C( O Ci10 or20eigkghsinih ineertion,itebombosktivh Beih@admiistérod P60l4, tinken pérlday. AMesence of a
sui tabl e base (such as a tri (,Cl-6 aluﬁyég ani ne, .fo% exan'gileb

intravenous, subcutaneous and intramusc se may be given by means bf a bolus

injection. Alternatively the intravenous dose may be given by continuous infusion over a

period of time. Alternatively each patient will receive a daily oral dose which is
approximately equivalent to the daily parenteral dose, the composition being administered 1 to
15 4 times per day.
The following iilustrate representative pharmaceutical dosage forms containing the
compound of formula (T}, (Ia), (Ib), (Ic), (Ad), (Ie}, (If) or (Ig) (such as (I) or (Ia)), of a
pharmaceutically acceptable salt thereof or a solvent thereof (hereafter Compoﬁnd 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




triethylam ne or diisopropylethylanne) in a suitable solvent (for exanple a
20 chlorinated sol vent, such as dichl oronet hane) at roomterrperaturﬁ w
exanple 10- 30C); or, c) an al dehyde of fornmula RICHO in the presen é 1006
NaBH(OAc) 3 (wherein Ac is C(OCH3) and acetic acid, in a suitable solvent
(such as a Cl1.6 aliphatic alcohol, for exanple ethanol) at roomtenperature
(for exanple 10-30C). 1 5 MAY 2006 WD 03/ 042205 PCT/ SE02/ 02055 32

Al ternati veI‘X a corrpound of the invention can be prepared b coupling a
conpound P &Y (V\: Ra OL 2 NQT (V) R Rwhere"cﬂ"SE0 WMS R, R2, R3
and R4 are as def| ned above, with: 5s) an acid of formula RSCO2H in the
presence of a suitable coupling agent (for exanple PyBrOP. or HATU) in the
presence of ® sui tabl e base (such as a tr| (C_| 6 al kyl )am ne, for exanple

di i sopropyl Etd e T e st tabte t—(for—exanpte—i

met hyl pyrroﬁ%‘l‘ﬂ%ne or a chlorinated >%F@é'rrt, such as_di chl oronet-hane) at
room terrper(aimpbmd(x or exarrpl e 10-30C)s0 or, 10 b) an acid chlorijde of
formul a R5C¢ \,. v I—H—the-presenee—of eH-t-abh-e—base tsteh—as—aq tri (CL_6
alkyl)am'ne 8 Ietrlethylamnz%’r d i sopropyl ethylam ne] in a

sui tabl e scdrusamhlenicfs@godﬁmrrpl e a chlofizmted sol vent, such as :
di chl or onethane) at +oom—tenperature{for exanple 10 306 —-Fhe{starting
material's flgPWiRERE YHResses are eit her commerci al | y avai |l abl e|or can be
15 prepar ed Npgnbsidnfft@tad € et hods, adppging Trierature methods. or by

fol l owi ng or—adapting Methods hereinldescribed In a further aspect the

i nvention provides an internmediate of formula (V). In a still further aspect
the.inventiqg provides processes for preparing the conpounds of formla
(|) (lta), db)y—(lcy (1d) (le) (1f) and (lg) Miny of the |nternediates
in the 20 pr es are novel and the Ez./&ﬂ@_prow ded as further|features of
the inventi qﬂm JHR Eonmpounds of the | y?nu on have activity as | - .
phar maceut ijcal s particular as podulators (such as agonists; partial,
agoni sts, i|heetess&h&yoni sts or antagon|¥'s) of chenokine :

Croscarmellose sodium 4.0

Polyvinylpyrrolidone | 20

Magnesium stearate 1.0
5 (@

. Capsule mg/capsule
Compound X 10
Lactose Ph.Eur. 389
Croscarmellose sodium 100
Magnesium stearate _ 1.0
(e)

Injection I 50 me/ml
Compound X . - | 5.0% wiv
Isotonic aqueous solution to 100%

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

cyclodextrin may be used to aid formulation,



receptor (especially CCR5) activity, and may be used in the treatnent of
autoi mune, inflammatory, proliferative or hyperproliferative di seagggay Db
i mrunol ogi cal | y-nedi ated 25 di seases (including rejection of transplanted
organs or tissues and Acquired | munodeficiency Syndrone (AIDS)). The
conpounds of the present invention are also of value in inhibiting the entry
of viruses (such as human i nmunodeficiency virus (BIV)) into target calls
and, theref @azoease of 1 5 MAY 2006 WO 03/ 042205  PCT/ SESpideazfdpsz 33 val ue in
the prevention of infection by viruses (such as H V), the treatnent of
infection by viruses (such as H V)3&nd the prevention and/or treatnment of
acqui red i mune . def.i ci ency. .syndr ALDS). According to further feature
of the inventi oﬁ? ﬁbgf%%ngmﬁ?oé%F‘(‘%%@%ﬁg&?ﬂ&mg?n#ngceg'gc%% maPER ), (1a),
(1'b), (lc), thepitymaceitiep] art Thy tablets (4)49) nfz$ be éntais catgd byicorvejohal nknsafor '
phar maceuti cal l%é accgé)t abl.e sfalf t hereof or a solvate thereof, for use in a
met hod of t PERPRERIOGFC 4C0RENT B F 2SRRI (such as nman) by t her apy
(i ncludi ng propMyt mxemsion wACoSY b ilhgtrited ey the folldvang doadimiteg Exbmplasinpr esent
i nventi op t‘g ) eu'i ss@{a%%g%.% met hod for nodul ati ng chenoki ne receptor
activity (es%@t&l ey Péteptor activity) in a warm 10 bl ooded ani nal,
such as mang) teiipefedres ¢ gisenGh dégr@aCeEad (CCN\bpecdiofsoraps ¢afid oddifiobin®t €ri ng to
said animal _gn effective anmount of a cont“gound g}) ég? present invention, or a
pngg of ff-oate

phar maceut | TANTY CHREEBeAhrES 843 POperaiyrs gy herangg thereof. The present
i nvention aii3orgptiosoiutiens wéiedimevainigdranpaesimoiuliacevhmetoh of soddnt (1 a),

phat aceut | WS biouty Roposd it S it o= BloAbE M B5P0 s o

medi cangnt , mese eitak byth enpeatheasfepto 00C; t he treatnent of transpl ant
rejection, respiratory disease psoriasis or rheunatoid arthritis .
(especi al | y&lsrcﬁré’ﬁ‘ﬁ%%g% uﬁf"fﬂ%‘%’%% tT‘%@?ﬁ ffaéli GFUPERY o gilica gf1‘1bt:hmexarrpl e,
COPD, ast hniayef siitehatagaghy gTIol)ivesk carriel] duednGiliza gdl plate;nveier,a “Bydd BlmS tafura  dust

ast hma, partsire ulegrol .chra%srli oYl ‘i'ntvetnerﬁ%ter :astths. 1, ()E&rmi exa (Iﬂeeshlwate ast hma
or airways RYBBIT G SHRER Arbau coptayng e o5 0F 2t sfuca ot € migy ?8};%0, at rophi ¢ 20
rhinitis. orthekliarbeing cortaindiiisa 60mldisgosaige sybings dnd suppertee bg a porbyspigse:t r ophi ¢
rhiniti rhiniti.s rulepta, ~rhinitis . sicca. or rhiQiti i .canment osa;
ooy andis i RE i s o, Solbte UPh R BF alel Micsk BERUETE O
rhinitis orwaeeaf Gsdlwe® SCHicolutn'Sis refeme @ndils mdansd dolugnnicogthividg ng rhiniti s
nervosa (h fev .Of . vasonot or initis):. and.is rticul arl st hma or
TR mitrs | e By il QTR Bl TR ARl 1 O
conpound of 1st Heusé,dhffipmalndu@al Edtpte, Ystrad Myfakhn Hengoked, Mid Glakjorgaf| &., Whért) or. (1 g)
(such as (1), 9r (hak),.: QL. r utd cal lLe ,salt thereof or a
sol vat e therAéb%Fn?&i ?ﬁ%‘é%‘%ﬁ‘%%ﬁ%?% no%;rg%ﬁ%dyf’%%?m%%ﬁ?g% (ase in therapy (for
exanpl e 2frpduhiatethyljamine palkstynene resnaptamed o iAvgonant Tedpaegies|icy 880REustrk ept or
activity (gshesied é‘a{(’fﬁ%ﬁ%ﬁ%&ifﬁ&ﬂfi tis)) in a warm bl ooded ani mal, such

as nman) .

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

25  obtained by diligent process devejopment; 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 Mz using perdeuterio DMSO (CDsSOCDs) as the

30  solvent unless otherwise stated; coupling constants (J) are given in Hz;
(vil) chemical symbols have their usual meanings; SI units and symbols are used,

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



The invention al so provides a conpound of the formula (1), (Is), (Ib);, (lc),
(rd), (le), .30 (If) or (lg) (such as (1) or (la)), or a pharrraceut‘,ig;ﬂh\lmﬁ
acceptabl e salt thereof or a solvate thereof, for use as a nedi canent,
especially a nedicanent for the treatnment of rheumatoid arthritis. 1 5 MAY
2006 WO 03/042205 PCT/ SE02/ 02055 34 In another aspect the present
i nvention. provides the use of a conpound of the formula (1), (la), (lIb),
(le), (1d), (le), (If) or (Ig) (such as (1) or (la)), or a pharmaceutically
accept abl e YPB4¥Her eof or a solvate thereof, in the FENFBOIS e of a
medi canment for use in.therapy (for gxarrpl e nodul ating chenoki ne receptor
activity (especially CCR5 receptor a8t vi ty 5 (especially rheumatoid .
art h'rjdti s) %(ik)”]m&s%?btﬁﬁ Ms;&é&dmad ﬂ}tlﬂfﬁi elcc&ibtﬁéﬁexigﬁ oml ecu'a_rh?:;llotis {ﬁ\t@ermak inﬁiea(nl‘ g)rt h(elr )
provi des the use q conpound of fornula la), . " : , (le),
(1f) or (I g}on(sgtdﬂ?HAggn P}OEPWE(% dé\rfﬁt,exﬁfrs“rﬁprﬁéﬁ%ﬁg5@%“?‘5@1@%&“;&%8)@% abl e salt
w;ar((am;] : ineﬁmdbyancﬁmiy@);gme@vme@if&adgg%gﬁeﬁ,guf&emylanlymwmellat(rjrpnt of .
the respiratory tract) obstructive diseases ai rways ing i ng:
chroni c obs 'ﬂ%?é%mi'dnﬁh s ﬁpé‘élﬁ%‘é’tb(a’ﬁﬁg[ﬁﬁmgwwye‘?xﬁ?q‘eé\}% i bl e
COPD) ; ast hpwsigvesaseiomspsfnchial , allergic, intrinsic, extrinsic or dust
ast hma, parti Ly chronic or inveferate as or ex |.e te asthma
or airways Wm%‘é‘ﬁﬁwwgﬁ’é@gﬁ?mb#‘&%ﬁipﬁ Q}Af}g&&%&ﬁ%‘m@fﬁﬁn@ﬂsﬂf‘ H%c
br olncrdﬂ tis }Qm&mdw&mMﬁomtm@WEﬁmmbﬁeﬂimh S,CQbmﬁrE]kéd)ﬂhtSr sﬁﬂinai-ylti S .
including rhinitis c osa,. .hypertrophi¢ rhinitis, rhinitis ul enta, -
rhinitis si Qéég%?’?“ﬂﬁﬁ%t"fl Sr@a%ga?ﬁéﬂ? gﬁfrhig&“mﬁﬁoﬂ’?e?ﬁﬂh?@% i ncl udi ng
croupous, f ifdiidwidandB, et ety oo fbsmic atidi Theelwefit gralnobaufranssE A niti s;

seasonal, . rhinitjs.includi rhinitis. nervosa fever) or sanot or
bt <" Sl BaLd Bin fhuie e R oF R e Sk SNPRR TY o o.
fibroid | ungalaes forinife aipatvii, gederillg baly idnk ahiclpineidare the parert Zjasy do0mporadidng 0i Nt s)

arthrides including.rhe tic, infecti.ous ut oi_mmune ronegative 20
Spondyl oar t PSR it e i s aCestit 8 pesfm o o GPTaL T ¢ artr i
or Reiter's (xipths&iesehg sdedviatibisaredissrase, Sjogren’'s syndrone or systemc
sclerosis; (3) ,&ﬁébn and eyesgimgriqrsi osxll 5, at opic dermatitis, contact
dermatitis or other eczmatous armi €5, seborrhoetic dermatitis, Lichen
pl anus, Bhenphi DM§, bul | ous PHeipdtivifosgamidepi der nol ysis bull osa, urticaria,
angi oder nas, Vaﬁ&U{' itides er y&&%’;&gﬁh%gi aneous 25 eosinophilias, ‘uveitis,
Al opeci a areata Or vernal conjunctivitl's; (4) (gastrointestinal tract)

Coel i ac di seaseTHproctitis, ewosiydpfwdni c gastro-enteritis, nastocytosis,.
Crohn' s di sease l,cerative cglit.j fGLitahl.e bowel disease or food-rel ated
al | ergi es whi chD g&e effects @’é\’m@r‘?dﬁgﬁy't&%%e’gut (for exanple mgraine,
rhinitis or ec¥dRa); 30 (5) {Adhylpyusdlidinos§;ecti on) acute and chronic

fol lowi ng for gxagple. transglantaehRRiff1knIRR N -tetramethylaronium -

bexafluorophosphate; _
HBTU O-(7-Benzotriazol-1-yl)-N N, N' N'-tetramethyluronium
hexafluorophosphate;
Boc tert-butoxycarbonyl
25 MeOH methanol;
EiOH ethanol; and

EtOAc ethyl acetate.



heart, liver, lung, bone marrow, skin or cornea; or chronic graft versus
host disease; and/or 1 5 MAY 2006 WO 03/ 042205 PCT/ SE02/ 02055 35 (6§ MAY 2005
(other tissues or diseases) Al zheiner's disease, nultiple sclerosis

at heroscl erosis, Acquired | munodeficiency Syndrome (AIDS), Lupus dlsorders
(such as lupus erythematosus or system c |upus), erythematosus, Hashinoto's
thyroiditis, nmyasthenia gravis, type |I diabetes, nephrotic syndrone,

eosi nophi | ivvoésaawdi i s, hyper 1 gE syndronme, 5 | eprosy (musBozamoss epr onat ous

| eprosy), Peridontal disease, Sezary syndrone, idiopathic thronbocytopenia
pupura or disorders of the nenstruaﬁocycle in a warm bl ooded ani mal, such
as man. The present invention furthg 1des a nethod of treating a
chenoki ne nedi ated disease state { y a CCR5 nedi at ed di sease state)
in a warm bl ood&dis&npmple lustcatds trprepadtioneat N-[M{3-phenyldnidmratlytpiredminidi St ering to

formi a (E?YIE???QW res A s i i AR oo B 1! O
(l1a)), or TabeHarnmaceutically acceptable salt thereof or sol vate thereof. In
orler {osuse a GQERAUAM R AMRILRIGAL AL RlofBIRDRRFANA AL lisefCCCPL 2! ©

sal t thereof or so vate the eutic trrent of a warm
bl ooded ani wathylamine 0. bsl, 05 2meel) theni\’piéﬂfmt'laﬁr-cmmrabmmn@héﬂﬂw-ne r ecept or

(for exanpl g, PEQB& lsy
f or mul at ed accor %ﬁg&e \ﬂht E&%éai%gyg\%&%%g\r n%dﬁg% ﬁa&%) actice. gsd a
phar maceut i @ﬁmg)eahpvsmlwmxmﬁiw@md@t ronmamraene hsﬁﬁédhenméwémlsent

of the. ©or PRRKAERR, A %;ﬁ R gorfTEE L F&%‘fhﬁ?ﬂf FegioueR SO
(1) or (¢ a)azogéonéﬁbha inethybasetple dish aethan ﬂlpmé%@@mymmsol vat e
thereof - (Aghingfro gﬂg'ﬂﬁqiﬂ@%r)qﬁuﬁ@SSﬁg)pWQ?luiﬁ)cﬁb '(tyzmc‘;eeﬁ 3l § gadj uvant ,

di luent or carrier aspect Pg esent 1 nvention-provides a

process. f or (R 3Bdpatas i 8kmgieh] @ﬂ»éﬁhﬁés(ﬁ b 3-Adm. 8, 2.8 ) Ss(sni xi ng
active ingragi £8tnWehhs, @(Spj}grf@&ggm &y (ny 2RC ¢ Sk, 2R). ¢1adiuvant , diluent or
carrier. Depending on the node of adm nistration, the pharnaceuti cal
conmposition will 25 preferably conprlse from0.05 to 99 %v (per cent by
vei'ght) jsmore prgf gloadah dbdcqhBdGn ﬁéan{p& 1 L%Qbe/@a/peaﬁeh dihg cm?ér@nt Qgcs&ﬁ[?abl y from
0.10 to 70 %v, and even nore preferab fromO0.10 to active

i ngr edi ent , 2ipgs (Feh %@W@Pﬁyl%efﬁﬁﬁuﬁﬁ@%@‘%& bE‘HYLP@F%m%E‘r?&?G%?ﬁ ion. The
pharnaceutlpgkmgg hdions of this invention may be adm nistered in
standard manner for the disease condition that it is desired to treat, for
exanpl e by topical (such as to 30 the Iun% and/ or airways or to the skin),
oral, rectal or parenteral adni ni st EEAMEEEZror t hese pur poses the conpounds
of thiszonventi qmlsrmxmﬁellfugfarfes kit arb&’onmi‘mfﬁ (K puan-3- Pipkridn-liprbgyho  the form

of , for exanple, aerosols or mu sul es,
Syrups, ;r:tlgendm-ll—yl]—N—ethy1—4—-methanesulfonylphenylacetaxmc}e ((Q,ompouncﬁgo 15 of Ta%fj‘%

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 Z2h. 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 (2.5g);
MS: 526.



powder s, granul es, aqueous or oily solutions or suspensions, (lipid)

enul si ons, di sperS| ble 1 5 MAY 2006 WD 03/042205 PCT/ SE02/ 02055 36 1powslernss .~

suppositories,: ointnments, creans, drops and sterile injectable aqueous or
oily solutions or suspensions. A suitable pharnmaceutical conposition of
this invention is one suitable for oral admnistration in unit dosage form
for exanple a tablet or capsule which contains between 5 0.1ng and | g of
active ingree @Rlnesl N another aspect a pharmaceutical GefRRShikLN of the
invention is one suitable for intravenous, subcutaneous or intranuscul ar

i njection. Each patient may receivedlfor exarrpl e, an intravenous,

subcut aneous or intranuscul ar dosewkg"' to 100ngkg'r of the
conmpound, “preferably in the range o 't to 10 20ngkg' of sthis-

i nvention, the crHipPaidplediushatitge @ebﬁaﬁéxs&fe\r-gcts-bh&:m-zl-[t-iemwnﬁﬁoxﬂﬁyy- The
e e, ARl O T ISP 2 o3P T By, DY oans of 2
cont i nuousdl(gclﬁmmumnf@\zebf'eableuﬁrl od of tine. AI ternativel y each pa’:]i egt YM |1
receive aily gral dose i pr OXI ui ent to the daily
par ent er:ﬁ dose, cl"nsé’l"’% \é\ﬁl“’f‘%‘ﬁ"(i’&g’ ‘) é‘ﬁWPPﬁ y@’% qtf"lgpri%"“&ld‘fl?yﬂ%s per day.
The foll ow m%embd 051t4r4atne>d 1)ru]ccepfc:@sgmnm)maeaddbmr ? |(—N-€kﬁ§1&gedf or e (1)
containing t 0 0 | c I |
or (1g) (sudfft @%YIBEP‘“( J"W %04% %"éfﬁ‘%"@ é%

therﬁo{ or atisdlay b tédi;efaaﬁé fo(fﬁllhilﬁa.fddgilmﬁmmyb’mﬁ)hﬁrxdef(S)%g, I&ugﬁﬂmewsl c or
t t X100 Lact
e e ke E e e

st ear at eR. O whs asdukdrwiR0IM ayifeoi3 3 Hﬁﬁoxﬁi’db (ﬁ b p5ROT B:SdARd 826G hrolgthd 0
I/ tabl et ompound XRBCM (3 x 25mL), ethyl acetate (4 x 25mL), methanol (4 x 25mL) and _
finally 1M ammeonia in methanol (4 x 50mL) to yield crude product which was purified by

silica gel chromatography (eluent: ethyl acetate then 10% methanol in ethyl acetate) to yield
the title compound (4.2g); MS: 626.

15

EXAMPLE 4
This Example.illustrates the preparation of N-[1-(3-phenyl-3-[1-methylpiperidin-4-

yl}propyl)-piperidin-4-yl}-N-ethyl-4-methanesulfonylphenylacetamide (Compound No. 26 of
Table ).

20 To a mixture of N-[1-(3-phenyl-3-[piperidin-4-yl}propyl)-piperidin-4-yl]-N-ethyl-4-
methanesuifonylphenylacetamide (Example 2, 250mg, 4.76mmol) and formaldehyde (0.2mL,
37% aqueous) in DCM (10mL) was added sodium triacetoxyborohydride (9.52mmof) 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 benzaldebyde) in place of formaldehyde.
30



Lact ose Ph. Eur. 229 Croscarnel |l ose sodi unml2. 0 Pol yvi nyl pyrrol i done6 Magnesi um
stearate3.0 (c) Tablet IlIng/tablet Conpound X1.0 Lactose Ph. Eur. 9215 MAY 7 9?
Croscarnel | ose sodi und. 0 Pol yvi nyl pyrrolidone2. 0 Magnesium stearatel.0 5 )
Capsul eng/ capsul e Conpound X10 Lactose Ph. Eur. 389 Croscarnel | ose sodi umi00
Magnesi um stearatel. 0 (e) Injection 150( ne/m) Conpound X5.0% w v |sotonic
aqueous sol utionto 100% Buf fers,; pharmaceutical |l y-acceptabl e cosol vents such
as pol yet hylgnsedig¥col , 10 pol ypropyl ene glycol, glycepghsidbngishanol or

conpl exi ng agents such as hydroxy-propyl p- cyclodextrin may be used to aid
formulation. 1 5 MAY 2006 WO 03/ 0422D5 PCT/ SEO2/ 02055 38 The above

formul ati ons may be obtai ned by con]\_f ntional procedures will known in

t he. pharmaceutical art. The tablets may be enteric coated by

conventi onal MeJhis ,Exir_ﬂ;ﬁle um_xzaalfaalﬂeptdpupqi@\dfﬂq1@.§1ﬁa§113qg-aaéty1ﬁ rjdul!.apse acet ate
Ron- i mi 1 A PeoRadrpRBt A st et el bty B v Cresne R e er at ur es
are given iTebiggrees Celsius (C); operations were carried out at roomor
organi ¢ Sol Ut1 ofte MREFESd VA P rAH s B TP R B €W apor at | on
of sol vent mMBdnesuibriylpenylidttatdfie (Bkample Qf B0g VARRI0Bt0d tridthgiemint edthged pressure
(600-4000 Pascal 8 in Bickt oo aided WeerHuortid (735, A3 thmoty Bes :aoltlog mvturs as © 60C

stirred at room temperature for 1.8h, washed with saturated aqueous sodium bicafbonate

solution (10mL), dried and eluted through a 10g SCX cartridge with DCM (2 x 10mL)},

10  methanol (4 x 10mL) and finally 1M ammonia in methanol (4 x 10mL) affording the title
" . compound (180mg); MS: 568. '

The procedure described in Example 5 can be repeated using different acid chlorides
(such as phenylacetyl chloride and 4-chlorobenzoy! chloride) or sulfonyl chlorides (such as

15 . methane sulfony! chloride) in place of acetyl chioride.

EXAMPLE 6
This Example illustrates the preparation of N-[1-(3-pheny1—3-[l-cyclohc_xylamiuo—
carbonylpiperidin-4-yl]propyl)-piperidin-4-yl]-N-ethyl-4-methanesulfonylphenylacetamide
20  (Compound No. 22 of Tabie I). ' A
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 10mlL) and finally 1M ammonia in methanol {4 x 10mL) affording the
title compound (300mg); MS: 651. V

EXAMPLE 7 ]
N-[1-(3-phenyl-3-[4-(2-chlorophenylsulphonyl)piperazin-1-yi]propyl)-piperidin-4-yl]-
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-y1]-N-ethyl-4-methanesulphonylphenyl-

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



(i11) chromat ography unl ess otherw se stated nmeans flash chromat ography on
silica gel; thin. [layer chromatography (TLC) was carried out on sif¥} gy g
pl ates; where a".Bond Elut"” colum is referred to, this nmeans a col um
containing Oy or 20g of silica of 40 micron particle size, the silica \
bei ng contained in a 60m disposable syringe and supported by a porous disc,
15 obtained from Varian, Harbor Cty, California, USA under the nane "Mega
Bond Elut Sr'. Were an "lIsolute"4 SCX colum" is referred to, this neans a
col urm cont AAM3RF2Shenzenesul phoni ¢ aci d (non- endcappedfTeHREI%ed from

I nternational Sorbent Technology Ltd.,, 1st House, Duffryn Industial Estate,
Ystrad Mynach, Hengoed, Md @ am)rga%, UK. Where "Argonauf TM PS-tris-am ne
scavenger r agirgd for Ishone The readioh Mixnirkivas W BISVith vwatdr Srip@ardQiriedTirgelvéy | ).am ne

pol ystyrene resin abtained. from Argonaut, Technol ogi es | ac.,.887 I ndustri al
Roat. S t o " FebyeAc g Sonces, Vi BreRaipersehed 58 i1 gs ks Egud: Bt dolmprdo s s of

reacti ons wasdthf2abivawgddiby (ethyCatc-20eaéthabl/diliylaReate) 16 gigt he tdd @npoind) Ust rat i on
only; (v) vyi eeLFggz) mﬁn iven, are for illustration only and are not
necessari | y THo¥B8McA%an be 25 obtained by diligent process devel opnent :
plr_| eRIﬁ/rR ag is;)ns_ wer'Hle[regqatpgd;yi-B-_[pipatminn?ylmr&;@?-pmtlidinn@qlhﬂl-emﬁf- (vi) when given,

r ata i uqt e s in.the for val ues. for j.or

i agnost | ¢ S BPOHERy pikve st Eopepnf e or iR gk = igs Ry

t et r anet hyl gidparefolldvkiig tha snethd déstribed eHxambiandsingthe dgiretiat ledtat 300 MHz

usi ng perdelrJ?t eggi Ogrq@ﬁpégms 3 as the 30 solvent unless otherw se stated;
coupl i ng consy8fYeaopHy- cé“ﬁ‘f\?‘é? 8% Hz; (vii) chemical synbols have their
usual rmeani ngs; Hie N4[i-Gphenyt3-§iahdligloay@rbasdpiperazinvi-ylipropyipipendin#3t4 os are

gi ven in, per e oy volune: 1 5 MA 06 [ Q42205 PCT/ SEO2/ 02055 39
10 ol < PR A e bt Bt e BB P WP e Ut 4 SRt r on vl ¢
i n the chemneaglial wes piepatd foliowWid Gk methodideseribediiy eaamiple besingdkesur e pr.obe; where
i ndi cated iqnpj i S f ed.by el ectrospray (ES); where val ues for
mz are gi v%ﬁ{yl%g)(é’ﬁ%?’g%ﬂ?e%ﬁ{l@a%?%n%m%?% One%’tndi cate the parent mass are
reported, and unless otherw se stated the nmass.ion quoted is the 5 positive
mass ion - (MrH)'; (x) LCMS charact ",le,'ﬁ;i . was perforned using a pair of
G |l son 306 punps with GIlson 233 X(I;é—ﬁsa'rréé‘gr] and Waters ZMD4000 nass

spect ronkt er. Th@& dc€) Ndinid-pleyl-nkt- 6.2, 3 yriflvetoetrylsudphéxdPipemtingipr®@iB- with 5
mcron partigle::sSi,z8. N : wat; | f.rm c acid and
B, acetonitr egdu\?m_"’"? ﬁ %;tg@ﬂ%gﬁg@p\aﬁgyﬁhe@he e%"géerg(?&ﬁgflr%glgq %%%%rvxllg%% from 95% A
10 to 95% BTiabie ® mi nutes. Where indicated ionisation was effected by

el ectrospray (ES); \gﬂﬂn r j general.l.y only ions
whi ch indicate tsﬁﬂetath ar e%tcsmiggiaflg‘%r%géﬁ%g?fginéé%?ﬁr{?ggﬂeo 1r?erwi se stated
t he mass i opimguengpremyl)ipirerigiod- WiN-ethplesmethagwrsulphpiiipHptylagetgmide ( 175 mg) in

20 dichloromethane {5 ml } followed by 2,2,2-triflnoroethanesulphonyl chioride (37 ul) and the

mixture was stirred at room temperature for 14 hours. The reaction mixture was Wa:_shed with

water-and dried.-The residue obtained-en removal-of the-solvent was chrematographed-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 (CDCl): 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 (g, 2H}, 3.8 {m, 2H),
7.2 (m, 2H), 7.3 (m, 3H), 7.4 (m, 2H}, 7.9 (d, 2H). | '



(xi) the foll ow ng abbreviations are used: DMSO di nethyl sulfoxide; 15 DW
N-di met hyl f or mami de; DCM di chi or omet hane; THE tetrahydrofuran; DI PEMNAY 2006
N, N-di i so ropyl et hyl am ne; NMP N net hyl pyrrolidinone; 20 HATU

O (7- Azabenzotriazol-1-yl)-N, N, N , N-tetranethyl uronium hexafl uorophosphat e;
HBTU O (7-Benzotriazol-1-yl)-N,N,N , N -tetranet hyl uroni um

hexaf | uoropﬁ, E@ Boc tert-but oxycar bonyl 25 MeOH,&pidianglss EtOH

et hanol ; an c ethyl acetate. 1 5 MAY 2006 WO 03/042205 PCT/ SE02/ 02055
40 EXAMPLE 1 This Exanple illustrauges the preparation of

N-[ 1- (3- phenyl - 3-[ 4- net hyl pi per azi n-| -

yl [ propyl ) - pi peri di n-4-yi ] - N-et hy| - BXAMPEESasul f onyl phenyl acet ani de

Conmpound No. 6 r |- azine (42L,
E) ngmml ) in DCI\(/IIQB %?ij?l Gv%a%):?lée(g& ??ﬁrﬁnkgﬁlﬁgpéjm%{hgw%mml ) Ehen

N[ | - ( 3- phePsh Bﬁfﬁ’ﬁ? ?Fﬂm)mdﬁlperldln4yl] N-
et hyl'- 4- net haneqﬂlofgrm[]pﬁ ﬁﬁ.@@h@fgpgsylg?{sgdm&_m&gm 0. 38mml ) and
e

sodi um.i odi de (50ny resulting mxture was stirred at roomtenperature

for 48h £ hewetkﬁ@ﬁwowlmnﬂmmdeéﬁ?d mg) Pavaddetp agplution sEuipthylaming (@ddr at ed. The
resi due wasmpuhd Bbesipd¥ir! @3l Y if HEHSHlde 80200t BB ei)ddmribidihe 0% et hanol

in ethyl acetate.then nethanol then 1%triethylamne in nethanol to give
the title cBHYBUNE HTEHG) 14 hgpre: The rpagtion mityre ‘”¥ addedsto a 3Ggpsylica Bond-Ely  1H), 1. 6.
(M 2H), 1. Biof arls cieDwhtfh Fortdhs grich (eEHyI 2bfie - 202 wleBanchhyl sderlo)ié 1. BH
2.9 (m 2H), s, 2H), 7.2 (in, 2H), 74(m
213), 7.9 (&Vet§3§§°°°ﬁ’8"“"§ﬂaf"_ﬂ5‘ ’I‘ﬂ@%%&é‘@r Tdescribed in Exanple 1 can be

repeatedousing different secondary amines (such as 4-fornylpiperazine,

4-1sobutyryl pi perazi ne or 4-benz i per.i d in place of

1- et hyl pi p@{) 2 ALl (WL%"@“ gp?ﬁl@e%ﬁﬁ’f@?‘lh}d'%t rates the preparation of
N-[1-(3- phemydaa:ﬁs\{mioﬁb&ﬁﬂeﬁiﬁmﬁnﬁde] propyl ) -

pi peridin-4-yl]-Nethyl-4-net hangsul f onyl phenyl acet am de (Corrpound No. 17 of

Table 1). d—¥ D‘
) Methanesulphonyl éhloride (0.5 ml) was added to a stirred mixture of § N-[1-(3-
15  phenyl-3-hydroxypropyl)-piperidin-4-yI}-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.

S 20 (8) N—[l-(3-phenyl-S-hydroxypropyl)-piperidin—{l—yl]-N-ethy1—4-

methanesulphonylphenylacetamide
HQ
SO
O)QQ
g
(S) 1-Phenyl-3-(4-toluenesulphonyloxy)propan-1-ol (5g) was added to a mixture of N-
(piperidin—4—y1)-N-ethy1~4-methanesulphonylphenylacetaﬁxide (5.3g) and potassium carbonate

25  (2.71g) in DMF (100 ml) and the mixture was stirred and heated at 80-50 °C for 6 hours. The

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



N-[ 1-(3-Phenyl-3-] ‘
1-tert-butyl carbonyl oxypi peridi n-4-yl]propyl)-piperidin-4-yl]-N 15 MAY 2006
et hyl - 4- net hanesul f onyl phenyl acet am de (Exanple 3,'4g) was dissolved in
trifluoroacetic acid (25nm) and the resulting m xture was stirred at room
tenperature for 2h. The m xture 25 was evaporated and the residue
azeotroped wth toluene. The resulting material was stirred with 2M aqueous

sodi um hydr m.) and the resulting m xture extr DCM (8 X
25m). The congﬁ)ne%sextracts were dried and evapor at eda‘{é‘(:)r g?ve {]he title

conmpound (2.5g); MS: 526. 30 1 5 MAY;52086 WO 03/ 042205 PCT/ SE02/ 02055 41
EXAMPLE 3 This Exanple illustrates the preparation of
N-[ 1-(3- pherqudgsc[h{cdglé}l@hlq;gmgﬂl@a(f@gﬁg/m)@vs washed with water and dried. The solvent . -

i peridin-4- I R&d o bdve |, enyl acet am
PUE°" oot RARYP B ety e N g e abisaery

3- phenyl - 3- (selven rgtadlbr@rt(ylhﬁlaacg@ﬁya%@gh@dfqﬂm mmtez/m)gprpcﬂmt@nammhw@eld( Met hod

C, 14.4mmol) S I
met hanesul fozn-}g?phenyl acet am%@ qulgﬁﬂ)dwg(tﬁiﬁé QHM 7)5 r?'k Q the resul ting
m xture whas 3833 (b dHi 2553 é‘rﬁaéﬂé‘%éﬁhﬁoﬁ 23@rr2ﬂ) 3@%2@6@ 8(m, 2H), 4.9

triacet oxybqpohydsbde 3; PPd, ﬁ_ﬁ -ﬂgqgoh,‘h was added and the resulting m xture
2h.

was stirred af roomtenperature f The reaction m xture 10 was washed
wi th 2M aqueous sodi um hydroxide (3 x 25m), dried and el uted through a 50g

SCX cartri dgg y\@ﬁcﬂyl- Ve §18ent sufpABivlox jtiah%)ﬁl- -@PL?E Eﬁcﬁm(c%mﬁo&ﬁfﬂl—ﬁs NWﬁQg{; . (4 x

25m.) and final anmoni a I n to yireld cru oduct
whi ch was pl,ﬁ’l' |ed by silica gel chromat ography (eI uent: ethyl acetate then
10% net hgnol in ethyl acetate) to yield the title conpound (4.2g); MS: 626.
15 EXAMPLE 4 This Exanple.illustrates the preparat| on of

N-[1- (3-phenyl -3-[ I - net hyl pi peridin LE 1

yl ] propyl) - pi pgr tlﬂbr%)ﬂi [}éL(i~pi¥h?ltﬁglpeflzxﬂﬁIﬂ?&}ﬂﬁ%ﬁﬂeﬁ&ﬂﬂyﬂh@-@ﬂﬁ&laﬁ etani de

( Conpound No. a m xture of
N-[I-(3- pherf??th"BeSHBP%IrPPHWH‘%WP‘] propyl ) - pi peri din-4-yl]-Nethyl -4-

net hanesul f onyl pin&m&&s&twu@eﬂ%amie@m?asoﬁém (Rhor BSRITRU I praggd-3for mal dehyde
(0.2, 37% aqueous) was added sodi um triacet oxyborohydride

(9. 52mmoty SR PEH‘?@zm}‘lé%rERyPl H‘\@“H’i“"’f R-ethlst- ?F?‘?‘F%Pha?y IphsBHacEBTMIEr at ure for

- 18h. The m Xk fg)WGcMe:sREHansi 107 m? Md tﬂélﬂﬁﬁk&wﬁ@ﬁh&éd%ﬁlyldﬂhﬂthdﬁadu&@m) and
SCX cartrid (2 x

Flol#_;ad ahg r 19 i rﬂigiu?%)’!’ag?ﬁ‘ﬁfﬁ%ﬁfi and the ‘%ﬂ?‘ﬁa"ﬁﬁ isgoky °§ mi%r"rﬁ?“%ﬁ%%‘ﬂ? ﬁ% an‘{ itle

conpound ( 17zxtrg}ed thiee whidtichloromethane (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-yl]propyl)—piperidjn-fi-—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-chiorobenzoyl chloride (111 mg) and the
mixtore 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 dichioromethane (4X10 ml), 1M MeOH/NH; (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 (DMSOdS6): 0.8-2.2 (m, 6H) 1.2-1.5 (rn,- 4H) 1.5-2.1 (m, 13H)



The procedure described in Exanple 4 can be repeated using different

al dehydes (such as acetal dehyde and benzal dehyde) in place of for quﬁmﬁ%.
30 1 5 MAY 2006 WD 03/042205 PCT/ SE02/ 02055 42 EXAMPLE 5' This Exgﬁp e
illustrates the preparation of N[I|-(3-phenyl-3-[1-acetyl piperidin-4

yl ] propyl)-piperidin- 4-yl]-Nethyl-4-methanesul fonyl phenyl acet am de
(Compound No. 21 of Table 1). 5 To a m xture of

N- 1- ( 3- phepybsodzbi peridin-4-yl]propyl) - pi peridi n- 4- yddrshbambday| - 4-

met hanesul f onyl phenyl acet am de (Exanple 2, 250ny, 4.76mvol) and

triethylam ne (48ng, 4.76mmol) in BEM was added acetyl chloride (37ny,

4. 76mol ). r |t 0 1 r i d r at or 18h,
washed w i n e gr R Edgrh e et TR pRLT TR e AR AT SREV R Ot o ane
el ut ed t-hr ooghChiralkgOBOX a2 5 ¢l g 4. hehiddWithZmethanGshy wed 1t thettiainol (4 x

| OmL) and fj n%%&%gjyamni a in nmethanol (4 x 10Om) affording the title

conmpound (1 “568. The procedure described in Exanple 5 can be
repeated using different acid chlorides (such as phenylacetyl chloride and

4- chl or oben l.ari . or..suyl fon chl.orid as 15 net hane.

sul fonyl Qc hﬁgﬂ{&gpq%r#l%%?gndﬁigggf’é}o'%%ﬁ%? #JEEN%%LE 6 This Exanple

i | I ustr at esmtthamepiphoaylpitenyiaceamide: [CampBmb nanber 33ef[Thble 2k | ohexyl am no-

car bonyl pi peri di n-4-yl ] propyl) -ykperidin-4-yl]-Nethyl -4-nmet hanesul f onyl phen
yl acetami de 20 (Conmpound No. X2 ,of Table 1). To a m xture of

N-[ 1- (3- phenyl - 3-[ pi peridin-4-y , -p/i_peri din-4-yl]-Nethyl -4-

met hanesul f onyl phenyl acet am de LExawpl e)2y 250ng, 4.76mmmol) and DCM (10nl)
was added cycl ohexyl isocyana 59 pl ) and the resulting m xture
was stirred at room tenperature for i Sh? m'xtu_re was eluted through a
| Og SCX cartridge with DCM (4 x 25 | OnL), mekhanol (2 x 10nmL) and finally
1M ammoni a in nethanol (4 x 10nL) affording t%ﬁfoti‘tle conmpound (300ng); Ms:
651. EXAMPLE 7 N-|[

1- (3- phenyl - 3- [ 4x folitioh bb (PN ERE@Hphedyphontk)ayloppmapiyipigeddid4r opyl ) - pi peri di n- 4

Thbl o 1) 2 CRESBREy OO ROy G e PAG T SRR GO <ol uti on

of N-[1-103 ml) containing 20% Palladium/carbon catalyst (200 mg) was hydrogenated under a hydrogen-

henyl - 3- [ pk.per,azi n-J.-yl ] pr.o - DJ i di.n-4-vl]- hyl - 4- met.hapesul phonyl
IEleny?/- acEaIto gir?ﬁ%&’%&o(’%%m%ﬁ%%n&x %‘ﬂ}‘“ir%taﬁéfhﬁﬁtﬁg e( %ﬁ’laﬁ?gﬁ&?'xneswwféhf g{r}reet hage ()5/ P
m ) and t hecompotngd geldds gIMS (NEY) 52606 '

(R) N-[1-(3-phenyl-3-{ 1-(benzyloxycarbonylpiperidin-4-yl)propyl } piperidin-4-yI}-N-
15  ethyl4-methanesulphonylphenylacetamide, (Compound number 24 of Table 2).

Sodium triacetoxyborohydride (890 mg) was added to a sofution of (R) 3-phenyl-3-
(benzyloxycarbonylpiperidin-4-yl)propionaldehyde (1.49g) and N -(4—f;iperidinyl)-N-ethyl4—
methanesulphonylphenylacetamide (1.4g) in dichloromethane (25 ml) and the mixture was
stirred for 1 ht;ur. The reaction mixture was washed with 2M NaOH (2X50 mi) 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% methancl/ethyl acetate) 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-benziodoxol-3(LH)-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



WO 03/ 042205 PCTI SE02/ 02055 43 stirred for 1 hour. The reaction m xture was
washed with water, brine and dried. The solvent was renoved and the gmgw
was chromat ographed on a 1 Qg silica Bond-Elut colum eluted wth a '
gradi ent (ethyl acetate-20% nethanol/ethylacetate) to give the title
conpound, yield 90ng. MH 701. 5 The

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

met hanesul phonyl phenyl acet am de (Conpound 86 of Table 1) used as starting
mat eri al waswo fwees ed fol |l owi ng the nethod descri bed iF¢TERBAPF: 2 using the
appropriate (1-tert-. butyloxycarbopyl)-piperazind anal ogue. The N[

| - (3- phenyl - 3-[ '

1-tert - but yl GXg¢ ai)bodjiedi Prerdablorpnikthatid splutipy ¢ontauingaid titleromipophd washSed

N- et hyl - 4- rre&mgt? 'the%hﬁgéé henyl acet am de (Conpound 152 of Table 1)used as
starting materl was preﬁgred foll owi ng the nethod descri bed-in exanple 1
using (1-tert- butyl oxycar bonyl ) pi perazi ne as the am ne conponent EXAMPLE 8
15 (Ror S

N-[1-(3- phengﬁ)3?hf“é’h:”‘fhf“’é’l°é‘yﬁa¥b|°ﬂlﬁi}8°r“6‘%‘fﬁ¥} pr%'bqlnonyl pi per azi nyl } propyl) -

pi peridins 4-yl ] - Mitsitunyahumdaiwe tiriride (.4 cpiloif ML hiv THEP Wandddel. drgpdseoind  number
:I'\'I_S[ Ff ( 3TSE| € F&lg ol’(ﬁ QYA-& nyQ% (genzylgplcy):ar onylp:%gr(;dequ 4-y8pr%pigr9yld”1&4kgg) log (Ror 3

pi per azi nyl )quapylM}phpn)ﬁ)énmuﬁ'awhdmyﬂe](s mg)ém'ﬂm{we mia)tdnm&srﬂtqmnwl phenyl acet am d

175 m o
g’ (2 ng) !exg e%%a dno{ Qeg‘até]gﬁ? regc% )gu)'e rv?s S\é\l%'ad h%ys C for 10 rm%utmré stirred

, 2-trifluor nesu onyI ori m Xt ur
at room t enpdv da0Hevas @ctded_@llolndl,lﬂ"bc reddtien ma:&urt W@rﬁlmemhmeh\ﬂame waisheetdras t h

wat er - ang, drj,ad, ??'g B4hES eTﬁ’ +§i’-&d@ Sino u Vd?c!ho?outi ﬁﬁfé@baﬁ)%?%na sol vent

waschrt emat ogr apriedon a I'ca
gr adi ent (et’ﬁ}clresaiuebfameed—onm%valnémmmm e'asmpbse@thectuah e)!or!doElglcvbmtl he title

conmpound as 1.2 (t,

111), 1.3 (t&%ﬁ(tﬁa;fﬂgm(grﬂ°%§°g°%ﬁ%%?%8wzﬂ %éﬁ"f‘%g "%Mq “‘W 25 (m  |H)),

2.5 (m 4H), compoundnyieR16g, M8 QIH)S3 3.3 (m 51-1), 3.4 (m IH, 3.6 (q,

211), 3.8 (m 2H), 7.2 (m 2H), 73(m3H) 74(m2H) 7.9 (d, 2M 1 5

MAY ‘2006 WD 03/ 042205 PCTI SE02/ 02055 44 EXAMPLE 9 %‘I; ﬂ}m

N-[ | - ( 3- BhendIRE3-piBor-Toibprariasicayesipinspginf-sppropiondl-4RASY | F-draedivhi - 4-

met hanesul phapyh Bhamlaggbam de (R or )

N-[ 1- (3- phenyl -"3-chl or opropyl ) - pi peridi n-4-yl]-N-et hyI -

met hanesul phonyl phenyl acet am de (594 ng) s added to a sol ution of

triethylamne ( 0.35 m) and Boc-p'b%e ne (233 ng) in dichloronethane (10

m) at roomtenperature and the '
X

3"

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 m} 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—?!— -
yhacryloyl]-(4R,58)-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 rea.geni. 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 HC1 (1X100

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



m xture was stirred for 14 hours. The reaction m xture was added to a 20g
silica Bond-Slut colum and was eluted with a solvent gradient (ethyh MAY 7006
acetate - 40% net hanol /ethyl acetate) to give the title conmpound as a foam
yield 440 mg, MH 627. 10 (R or S)

N-[ 1- (3- phenyl - 3-chl or opropyl ) - pi peri di'n-4-yl]-N-ethyl -

nmet hanesul phan henyl acet am de. a, o0s~0 Mt hanesul phop ide (0.5 m)
was added t8° a?y%“tgﬁred m xture of S NN[1-(3 15 Pé{-ll"SE%nggs

phenyl - 3- hydr oxypropyl ) - pi peri di n-4agl] - N-et hyl - 4- met hanesul phonyl phenyl acet
am de (2.79) and triethylamne (1.64 nl) in dichloronethane (50 m) at 0OC
and the mi xteedwifhamixtyrs pleghyhicetaig apd isphexane (ol tugie t@e Hdcompourdaga . . The

reaction mﬁﬁélﬁ'c@asw?e&s%&h@q\lmthelﬂ@tl@rNI@@bﬁSO@% o_ﬁ@%@l of i 1§ sol vent

gave the title conpound as an orange foa %@477 20 (9S)
13- (35 phhy e SO0 06 1 S0 30 G A0 04 25D SO LHG.S ro b e

ul phonyl pheﬂyh@qgﬁ?m de (S) 1-Phenyl-3-(4- toI uenesul phonyl oxy) pr opan-1| - ol
(59) was added to a mi xture of N

(pi perid?n-4-yl)-Nethyl - 4- met hanesulphonyl phenyl acet am de (5.3g) and

pot assi um c re was stirred
and heat ed %Sbg%glgx%%bg@ﬁ hOlflllI."I?I oﬁf-gtgaﬁ??ig-ﬁllﬂ%ﬂiﬁrgé%% all onwed to cool
and was evaputeaRligiory dryness. The residue obtained 1 5 MAY 2006 WO

03/ 042205 PCT/ SE02/ 02055 45 yas dissol ved i n dli chl oronmethane (50 m) and
was washed wth water and drihe sol veljt s removed and the residue
was passed down a 90g silica Bonty El eflUted with a sol vent
gradient ( ethyl acetate- 20% netda acgtate) to give the title
conmpound, yield 2.7g, MH 459. N 1.2 (t, 1H), 1.3 (t,2H), 1.6
(m 2H, 1.75 (m 3H, 1.85 (m -5 : 111), 2.55-2.7 (m.2H), 3.0
(s, 3H, 3.1 - ?!E 11) 7.3 (m
514). 7. 45 (d. @&gh@@ %ﬁ?(l%(oggr@amﬁ)é (§§f§) v%slédhcd é%op%vme(oq}.r 16

1- PhenyllO 3- mu@bﬂoaeﬁemu qfﬁdbsnlzxiwwb@plamﬂmduoﬂ—yi)m}z@nmnewtn(-é@hpd'ﬂﬁdm( CAS No
156453- 52-

o ati o pr A %‘E‘?Eﬁﬁ% ogf 5§?mﬁﬂxrﬂﬁéﬁ3o;sg£%éﬁkrﬁi¥y1)mde (8.65 mi)was

met hanesul piddedtb phd @éé&%ﬁﬁdé%ﬁﬂﬁd’h@&béﬂmﬂ?&bﬁwﬂeﬂ m)mm(%ﬁjded to a
sol ution Ofmﬂ% nely @Lnd\%hépnn&}eggsesﬂ%dﬁ d]-{l?for ]hO nutes, allowed to warm to 0 ©

Boc- pi perazinyl }propyl) -piperidin-4-yl |- lfu - et hanesul phonyl phenyl acet
am de (44oan#ﬁaenpwlq¢|aeﬁnmﬂﬁe€hﬂammé&l@orrﬂe)solm (Prhﬁ,ﬂr%akwve}‘éas\ﬁé@dstl rred for 1

hour. The r(ﬁ'@ﬁlé&%d the mixture was allowed to warm to room temperature. The reaction mixture

was poured into water (100 ml} and extracted with ethyl acetate (3X.50 ml). The combined
extracts were dried, evaporatecf 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 (DMSQd6) : 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 mi) and piperidine (0.4 mi) 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 HC] (2X100 ml), dried and evaporated to dryness. The residue was triturated with
isohexane to give the title compound, yield 13.5g. NMR (DMS04d6) : 1.2 (m, 2H) 1.7 (m, 2H)



m xture was concentrated and the residue was dissolved in 2M aqueous sodi um

hydroxi de and extracted twice with dichloromethane (10 m each ti meg.MATHEYE

conbi ned extracts were dried and evaporated to give the title conpound as a
foam yield 370 nmg, NET' 527. 20 EXAWPLE 11 (R) N-[1-(3-phenyl-3-]

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

et hyl - 4- net hanesul phonyl phenyl acet am de. (Conpound nunber 26 of Table 2). To
a m xture of (F? N-[ 1- 3- phenyl - 3- [ pi per '

i di n-4-yl] pMERH92Bi peri di n-4-yl ] - N-et hyl - PCT/SE02/02055

4- met hanesul phonyl phenyl acet am de (330 ny) and MP carbonate resin (670 ng of
2.8 MM g material) in dichloronethane (10 ml) was added 4-chl orobenzoyl

chl ori de (1235 (m)iHaRA5 (theXH)Ai(& H) 8.05as2IBtS 5@ d Hab.78 GanH) énspeandtiire for 15

hours. The ion re was .filtered and - MP 4-tol uenesul phonic acid
resin ( Ig)aggfsebaﬁdd%%lﬁ)&%ﬂt he filtrate and stirred for 30 mnutes. The

reaction mxture was filtered and the resin was washed successively wth 30
di chl oronet hane (4X10 m), 1M McOH m ). The conbi ned washi ngs were
evaporated to dryness and the resi ssed through a silica Bond-El ut

col um ebuted  wW-f1k3- asmodamgmylmanﬂplﬁemmw-ylﬁm@yatp@eﬂmﬁwyammi n et hyl

acetate) to ve the ti.t 0 1 NMR (DVSCQd6) : 0..8-2.2
(m 6H) 1. 2“%&%“"8‘%‘1? 0 ﬂﬁheiﬁ?eémri@(@mﬂéf d'%" £ 500 tho 03/ 042205

PCT | SE02/ 02055 484 N20H W(mdd&d-ija azusivcr(smn oBM1-B-3- t(umopnehjd}S Pip8ridink4- 2H) 7-7.5
rn 11 7. n iralce ol 50rrmx46

el E?ed %]ézgpy la?a%‘& &-e # a“tcﬂlgphowlﬁ]?ylaceur |df glh ﬁrso‘ﬂg% 5 (R

N- [ 1-3- phenm 853) ﬁrquhmromthmdévln]lpmpl;el Dhix{urepens lstdradmnlyal c]eaNobmbty\lvam-

met hane r A sol ution

of (R Q@%Médﬁ%ﬁé@?ﬁ&{%gg% Oxycar qn EEPe% T tﬁis%cﬂl-g?olﬁ'leﬁm?e)

yl ) propyl }psq:b@ondnanaddeq'lhe}xzﬁuemcrm acifl- (mm@ne@mwmmymhmwmmmme (1.59)

i n ethanol 200 was
hydr ogenat e@g%gi&h‘g}%c g?(%%ﬁgh?gﬁ%géﬁg?}f*oon Eg?ﬁe igg{}gﬁ%&?ﬁﬁ% 1£| I termgél and

the filtrat thranglpEhemt Ehltetceﬂ@rlgyri?élsdlctﬂeromemenetfﬁfeat@ wesI\@shqgom:@mOPyu eld 1.1 g.
MB (MN 526

1- (benzyl oxysc}:%r @lmegﬁaf%&e% di n- ié y g&rcgp@aﬁngggla%%?l}lﬁ? vr:ulhmﬂﬁn()]l\g-ﬁxzo )

et hyl - 4-1fet hrinds ehperonipigsiengl (@ES v Tie conbOsapmmatis avhings wer esporgiedl e 2) .

Sodi um tri aget " a Bt R)
3- phenyl - 3- b@%%%%?%%&%g% &ﬁz%%g?g}&?%ﬁ-%ggﬁglgﬁﬁénal dééﬁywﬁqsglfvzngg) and

N- (4- pi per i eiagigntyetiyl aqetgier24% mw%m%ﬁ?%h@hyﬂmaﬂﬁdcﬁéd‘é 9% in
di chl oronet bane (25 m) and the m xture was stirred for 1 hour. The

reaction mxture was washed with 2M NaOH (2X50 m) and dried. The
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 Example 3 and Method C.

EXAMPLE 13
Racemic N-[1-(3-(3-fluorcphenyl}-3-[4-(4-
25 ﬁethancsulphonyl)phenylsulphonyl)piperazin-1-yl]propyl)-pipcridin—&yl]-N«cthyM-

' fnethancsulphonylphenylaceta:rﬁde (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
20um 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)



20 solvent was renoved and the residue was passed down a silica Bond-El ut
colum eluted with a solvent gradient (ethyl acetate-20% nethanol / ¢thdy 7006
acetate) to give the title conmpound, yield 1.59. Ms (MH ") 660. (R

3- phenyl - 3- (benzyl oxycar bonyl pi peri di n-4-yl ) propi onal dehyde 25 Dess-Martin
peri odi nane (1,1, 1-triacetoxy-1,!|-dihydro-1, 2- benzi odoxol -3(1H)-one) (1.8Q)
was added to a solution of (R _

3- phenyl - 3-{Bendydoxycar bonyl pi peri di n-4-yl)propanol p@Erghshbar omet hane (25
m) and the m xture was stirred for 1 hour, washed with 2M NaOH 1 5 MAY 2006
WO 03/ 042205 PCT/ SE02/ 02055 47 (2X2® nil) and dried. The dichloronetharie
solution containing the title conp 1ijsed directly in the next stage.
(R) 3-phenyl-3-(benzyl oxycar bonyl pi 2—4 -yl )propanol 5 Lithium alum nium
hydri de (9.46 niN1€f-(I-bhenphd3{n-(ditdnpsuiphonyiiidedindryOpivbd Ppipetidia-4- 8Nt i on of (R)
3- (3- phenyl - 3- (henzyl ox rb | pi per,i di n-4-yl)propio - (4R, 5S)-1, 5-

di met hyl - 4-%Wé'#?ﬁ@&’?ﬁ%@ﬂﬁ@%ﬁ’gﬁgﬁwge 35307%%58&#&% él)at such a rate

t hat the tenperdadut=megiphomdihesytnaiyd is0yanald (€@ i THIN(10ink)twa eddedis 4st'i rred at

{111 or ed { HVBHYh CEMER N e PR PP P B VP B A B At Phoss. The

r ESi duedmsmthmé-Yﬁj?choﬂedioshrmﬁtﬂm amperat(rd @orh ﬁoum d’ﬁdﬁhcﬁﬁh r(rjlix'ﬁhewisesi due
tai . t t - E| ut
o uted wi ¢ rPoREah e St B £ ot s ARGt R R OB biihne) 1o

gi ve the tiBKe0 mbanpmetheholiy heindnid (164 3XMbm{) Vfte meBfadolic nmBnih ¢hhings were

3- phenyl - 3- ( ben oxvicarbonyl pi.peridin:4-vyl ) propionyl]:(4 S)-1,5-di met hyl -
4- phenyl - Zévf or%éiz%?%(h |I?1%&r%8¥l%%ﬁf e‘?’f%asoyom%%maeg%gﬁﬁt%d lgochaungtﬁ)éer‘?lsrﬁ on of

cupr ous 10 od26@ng) 4.af Rfed. iThe TidFr¢ ¥80stined for dhibutshifltenddehditbefilvas was i rred at room

tenperature [ ] , tion .1 I y o -78 C and
phenyl mgne?%ﬁonci‘t%a?% %%ts'?%f %gﬁ#&%&dﬁ iﬁﬂ}é‘ﬁ%ﬁfﬁ’%@%@ﬂﬁ%ﬁ&g@“ﬁmded and

t he m xt ur eclwtedwish 4 sol et madien? Bthy] degtnte-20% methanasthylRediart)yd Portontitter i f | at e
(11.69 m , | Wk [ |a§hh}y ether) was added to a solution of
3-[3-(benzyﬁ°%£¥%/%§aafﬂ%l?13?5#gg%rgi |n-6123' :

yl)acryloyl]-(4R 5S)-1, 5-di net hyl - 4- phenyl - 2-i mi dazol i di none (4.9g) in THE
(50 m) ;and, thi.s.. M@ Xt WaS i .S:8: Q. i nutes to the solution
O the. ipr et (e e T 1 78 C Tor 1
hour then allowed to warmto anghgnt tenperature. The sol vent was
evaporated, the residue was di ssoled in ethyl acetate and filtered through
silica (100g): The ethyl acetate tion was washed with 2M HCO (1X100

m), dried and evaporated to dryn The resi due was passed down a

Bond- Sl'ut colum 1 5 MAY 2006 WO 03 Z@W—SEOZI 02055

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

20  filtered and the fiitrate evaporateri to dryness to give the title compound, yield 2.78g.

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

carbamic acid benzyl ester.



48 eluted with a m xture of ethyl acetate andi sohexane (1:1) to give, the
title conpound as a single diastereoisonmer by NVR Yield 5 1g. NVR ( DMSQd6)

: 0.5 (d, 3H 0.8-1.1 (m2H 1.3 (d, 1H 1.7 (m 2H 2.6 (m 5H) 21898 hog
(m 4H) 5.05 (s, 2H) 5.2 (d, 1H) 6.8 (m 2H) 7.1- 7.5 (m 13H)

3-[ 3- (benzyl oxycar bonyl pi peri di n-4-yl)acryl oyl ]-(4R, 5S)-1, 5-di rret hyl - 4- pheny.
| -2- imdazolidinone 1-Chloro-N, N, 2-trinethyl-I-propenyl an1 ne (1.37g) was
added dropw se over 10 10 minutes to a solution of

3- (benzyl oxyeAfk | pi peridin-4-yl)propenoic acid (2.5g) %1 ik (20 m) ' and
t he mxture was s rrred for 1.5 hours. Lithium bls(trlrret yf yl ) am de
(8.65 m)was added to a solution of

(4R, 5S) -1, 5-di met hyl - 4- phenyl - 2- i m dazol i di none (1,64g) in THE (20 m) at
10 C and the miBtarulpher! iiqride @peawas adedco ¢ splutipn oF KBV [163-Phswdld t o war m

to 0 C and3qﬁ9&m&1%io@d§1pend@4yﬁ@m§amllaad Bk eﬁaldgﬁydﬂemsme% kgn (prepared

above) was added 15 dropwi se and the m xture was allowed to warmto room

t enper at ur e 4 ginylaming @éﬁ) iridictlgromethpped 2000l waiviaimedatfafethererglrani ) and
extract ed wﬁﬂuretvbyduoas&bataﬁn(o%éﬂtemp}mmmed wRrEeer 4 Koaks! PifelrSackiy € dri ed,

evaporated to dryness and _the residue hr omat ogr aphed on a Bond- El ut

col utm ePut BEKNEF YRS ‘%ﬁﬁh@tvﬁwz%gé@%ﬂ%ﬂog@ﬁe%ﬁé“drﬁvﬂw tp gryness. 8¢ gi ve t he

title conmpokgidue wéé'c&bﬁﬂaiagrﬁﬂ)ed NWBB&M@]&@ c@te@u(tﬂasﬁwut ac@élt llH) 1 2 (m
2H) 1.55 (m 21 111) 6) 1

g s( sz) I5 3«@3&;12)9%?@@01(%21 ﬁfztcﬁrtlolfweﬁ&e Wﬂ@oggidéﬁg’% H?I;;
enzyl oxXycannany sel D@Bl( | 478 2 2 PTIB RSB (i |)2nhan 3437

(o and Ges bP R0 i 13 1HHS MRBEEASR 100 C For ""Sdhzlﬁr s the Foacti on
m xture jowas all owed to cool and was diluted with ethyl acetate (100 m).
The solutio washed th 2M HC 2X100 nj | orat ed to
dryness. g#@iﬂdd@ 9\5%%3’1% TPipRgins YR ?Ml}PW?@FPe'JZ% ar ’5‘“‘@?"\‘)’3’ S‘f‘ai"t le
conpound, yliﬂi odidorilg - NI\/R DVBQd6) : 1.2 (m 2H) 1.7 (m 2H 1 5 MAY 2006
(s 2H) 5,75 (dECEiydecss Snof i ik el N S sBenBotisdebeai, 1ty
EX,[A\IVPL E[ 12 fi]tyloxycarbonylpzpendm—4—y1)propy1}p1pendm—4-ycli]-ca:bam1c acid benzyl ester (26g) at Od -
N-[1-3 3- n I peridin ro idin-4-y N
- et hyl - g ¢ a%&ﬁ%“ﬁ%é%‘gﬂééf%m‘w% g’ﬁ%ﬁ“&?g#&éﬁ‘g‘fgg{%f Table 1).
2M NaCH \NaSreadﬁedmttﬂe azasdjmmmmdm@feuﬁ%r[zbexhﬁa:(diheflbmtﬁpiﬁmamwdﬁ [ pi peri di n- 4-

yl ] E;grpgl:%” &d?%é{ g%@l Sfllt WXS f%ltered an?Xrlie?i%hygr%tscr(])plc) %li]ﬁ (P{]]%%g mﬁg%ﬁgcet am de

N-ethyl-N- [1-(3-phenyl)-3-{ I -tert-butyloxycarbonylpiperidin-4-yl)propyl } piperidin-4-yl]-
20 carbamic acid benzy] 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-ylcarbarnic 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 (5.2g) 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.



(0.85 g) in dichloronethane (25 m) and the m xture was stirred until"

cl ear solution was 10 obtained. The dichl oronmethane sol ution was dri eg ﬁﬁ?ﬂ%
filtered. To this dichloronethane solution was added benzenebor oni c M

(330 ny), triethylam ne (280 ngy) and cupric acetate (276 ngy). The reaction
m xture was stirred for 15 hours, washed with water and filtered through a
Chem El ute cartridge. The dichloronethane filtrate was vvashed with 2M NaOH
(3X20 M), @olesei2sagd poured on to a 20g SCX cartridge gﬁj &d with

met hanol (6X20 m) 15 and 1M ammoni a i n net hanol (6X20 3 The conbi ned
ammoni a washi ngs were evaporated asm the residue obtai ned was

chr omat ogr colum eluted with a solvent gradient (ethyl
acet at e- 20‘?10% Wﬁﬁ&ﬂ%"éﬁﬂ??ﬁﬂiﬁléﬁ?@’a{‘%e give the title conpound, yield 179 nyg.
The D1phenylphosphory1 azide (260 mg) was added to a mixture of 4-

N[ 1-3(-3- quoro enyl - eridin-4-yl]pr | ) - piperidi N—ethyl 4 20
met hanesul gRBIH} WE%W@E%’%& g@%&%ﬁ&gﬁpﬂﬁ?@ﬁ@ﬁﬂfﬁgéﬁﬁ Adimber 87 of
Table 1) utkedactién SilxAtré watheaBd SiderbilifEer LoRRAhESRadtioh lndWird §ad da6lePiracedur es of
EXSarrpI e 53 e}lggdd}/bw{}formengﬁal\égLE 13 Racemc NJ[1-(3-(3-fluor Ophepyl )-3-[4-(4
met hanesul phonyl ) phenyl sul phonyl ) pi perazi n-1-yl ] propyl) - pi peridin-4-yl)-Net
hyl - 4- net hanesul phonyl phenyl acet am de (78 ng) (Conmpound nunber 59 of Table
1) was sepaféehetlA into its single enantiomers by chronmat.ography on a Gl son
preparative HPLC usi ng a 50 mm 201| m Chl racel CD coI urm eI ut ed with a

m xt ure of JdilHAdbenyvi-3shlesonrppyli-p g/ meiDares e 2udg ( Conpound
nunber 16 of.plaple g (i |3§J Y&l I?-%h (Corrpound nunber 17
of Table 2) T 5 N 2806 WO R g Ws%z;“ 2@15 tgt'}”EXAl\/PLE 14 N 1-

1-( 3- ph%yl‘?ﬂﬂyﬂ‘{w@ﬂc@bﬁﬂhﬁw%onyl pi peridin-4-yl)propyl } pi perl din-4-yl]-N
1- ethyl - N3-4- ”’?69?&%%' PRQAL E}hﬁi} LB mddl G n15é R paber- 7 of - Tabl e
3). 4-Methanesul p ¥o4réy E Q JP D |so§gyanr11ate (9 ngﬁ’ in THE (10 m) was

added to 4 (SlefodBhi 5 $mB) was added potassium carbonate (2 76g,

1- (et hanesmoﬂ:ﬂﬁﬂ)f&%@ﬁj fiblﬂoré rﬁﬁlﬁﬂ%ﬁﬁﬁ&’h} Ednﬂ:l)”?he( xtﬁ:@(i’vast he m Xt ure
was allowed to stand at™ room rr(gerature or 16 hours.’ -reaction m xture
was pour edtiBe &t Epom togregitke &arl Bl ey anprdednd ge @Fléweewswswveaivcwltﬁra%et hane

(3X10 niq ) ,thdPRdult@R QbiutidnIvaditd With w%ﬁg(ﬂﬁeﬂohﬁﬁlgldlbﬁn@(m?aﬂj BridiMes8X4h m ). The

met hanol i ¢ ammoni a washi ngs were évaporated and t resi due was di ssol ved

i n di chl or Gif#CREA& @mthﬁfr)ld%mdw%egﬁdﬁawfwéév ﬁutm thWﬁﬁPngdﬁded The

m xture wasmaltm%rrﬁéih&@;rm étﬁym@éﬂa&esto a{‘fbﬂd%rsﬁﬁiu@é&(ioﬁ:ﬁﬁma tdigr% MR evapor at ed
to dryness. The re i ned was_chr omat ogr aphed_on_a Bond- El ut col um

eluted wit r{cgcbblldéhtmbrl&dlne?@ (@ﬁ‘ﬁ'ﬁm Ferefa il %ﬁ%‘ln@h%\%@ ABERIMacet ate) to
give the tidghe.3 @OERYRAM, ym)eiyd(ﬁ?sﬂmgd}{mmv&d[s) 46833. 15 4- N-ethyl -

[1-(3- phenyl) 3- (1- (et hanesul phonyl pi peri di n-4-yl) propyl ) pi peri di ne
Step 2: Preparation of N-[1-(3-phenyl-3-tiydroxypropyl)-piperidin-4-yl]-N-ethyl-4-
methanesulfonylphenylacetamide _ .

To a solution of N-{1-(3-pbenyl-3-oxopropy})-piperidin-4-yl]-N-ethyl-4-

methanesulfonylphenylacetamide (312mg, 2mmol) in ethanol (20mL} at 0°C was added

25  sodium borohydride (76mg, Zmmiol). The résulting miixture was sticred 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 (5mL), dried (MgSQ,4) 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, |



--\ 0o NA mxture of Nethyl-N [1-(3-phenyl)-3-1 :

1- (et hanesul phonyl pi peri di n-4- yl)propyl }piperidin-4-yl]-carbamc a&é}ﬂ’1

benzyl ester (5g) and 10% Pal | adi um on carbon (2g) in ethanol (200 Ael06

hydr ogenat ed under a hydrogen filled balloon. The catalyst was 20 filtered

and the filtrate evaporated to dryness to give the title conpound, yield

2.789. N-ethyl-N [1-(3- phenyl) 3-{

1- (et hanesul _phon peridi n-4-yl) propyl } pi peridin-4-yl] arbamc acid

benzyl ester"P é %M 2006 . WD 03/ 042205 PCT/ SE02/ 0205"§T*§E"2’°2“5°

Et hanesul phonyl chl ori de (2. g) was agded to a solution of N-ethyl-

[ 1- (3-phenyl)- 3-(piperidin yl)p yl } pi peridin-4-yl]-carbam ¢ acid benzyl

ester di- hy&ﬁ@éhf@@ﬁﬂ@%@@@i}lﬁcmmﬁ et hyl ami ne (4.8g) in dichl oromet-hane

(200 M) maintai to warmto
TP Dof 114 g&fyﬁﬁhgcﬂﬂgaﬁgﬁﬁ b}h@dﬁ@ér eagl? e‘ﬂi%ﬁ-&‘-

roomtenperature and was stirr m xture was
washed with @M%@Qnylﬂmbcmdc {@90mag; 0. &m@wmdeO@ﬂwewme
resi due was

éﬁt%ﬁ -1 sol vent
gr adi ent (etrﬁyl aceg)ate 20% met ﬁm‘r’% ethﬁJy acet t% to gl v)e tﬁe title
conmpound,’ yireshlgnGgixtugyRag VBT 69om tgmperature 3}ﬂ)30mmlth€!t evagisted] TBe Bsiimg  14H) 2. 2

(Zg %H)l % 2@ lglf(a&rby éﬁ&ng%hrgég)h(acﬁo%ﬁwd otk Bive &mﬂégcoghpgun% (Igdu:& 44%}31) 5. 05 (s,

N- et hyl - (Qfﬂ’@ﬂyl }(tBHPpi P €7, 280D, -84y Hr 2554, BB ér(mg 2, 2.8 jma]ﬂﬁ,ar baniic

acid ben I added to
N- ;t hyl - ﬁl—y [(1%5(% gﬁ) 9 (ﬂhiﬂjég%ﬁ}no%}g?ﬁ Egdﬂwo%dggﬂgg ?&@%gﬁ (czlil n- AI?WSE"/S) propyl }

pi peri di n-44y1.] - carbamc aC|d benzyl ester (26¢g) at 0 15 C. the nixture was
al l owed {p warmto.roomtenperature and was stirred for 2 hours. The
reaction mxture was diluted with diethyl ether (200nml) and the precipitated
solid di.- hatedB oride salt was filtered and dried (hygroscopic).. Yield

179. M5 (M/\}v ribin Ol -WydindNa- rledimbednRi iactafnide _
l-tert-butylo ){car onyl pi peridi n-4-y ropyl } pi_per.i di n- X - 20 car bam C
acid ben ZyI Stegil preprratign gf f)gmnﬂfnethyl-‘d—et ylamindpiperidine dihydrochloride

3- phenyl - 3- (1 - t erd z foukidh OKY PHS\EJ&H m;s}@hu&l 2540 lﬁ?ﬂﬁﬂﬂ’)‘n@ gﬁ%&ﬂ?wz@ 8 9)

[ prepar ed foll owing the ﬁﬁ es%:rl ot gy hl or omet hane

(200 n)Pwagdded gidaming !éf‘f?ﬁhlefl&?@28$ &E @eﬂﬂdwt?ﬂnﬁléﬁ‘?ra@rﬁnﬁ the rsYi®ani ¢ aci d

benzyl est emifitdk@eddl afoof@erhpbraA@s for ((eAB Nt @3 eoxSorShlyd@edacepdi um acet ate
(2.17g) in ethanol (50nml) and stirred for 30 25 m nutes. Sodi um

tri acet oxybdFGHRlt Vel - POFIPRY (5% 204 JRresiting SRR SHEO A GAR [GRRSTAISOR; nut es

and stirringrvwey se@ifhinfareddd @iutidn ROGHS) was\q&ta@u@ ek Mix2RQxtHcdedwas added
Oy i T TR oSS e iod BB o o ApSrat R L (4 1 2M Nk

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 z solid (38 g); NMR:
(CDCls): 1.10 (t, 3H), 1.40 (m, 2H), 1.83 (m, 2H), 2.02 (m, 2H), 2.65 (q, 2H), 2.85 (m, 2H),
3.50 (s, 2H), 3.75 (m, 1H), 7.2 - 7.4 (m, SH); 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-Methanesulfonylpbenylacetic acid (ZS.Og, 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 agueous



evaporated to dryness to give the title conmpound, yield 26g. NWR (DI\/S ) 1
(t, 311) 1.35 (s, 9H) 1.4-2 (m 14H) 2.3(m 2H) 2.6-2.7 (m 4H 3 ﬁﬂgfﬂﬂﬁ
2H) 3.4-4 (in, 3H) 5.05 (s, 2H) 30 7.1-7.2 (in, 10H. M5 (MHd) 563. 1

2006 WD 03/ 042205 PCT/ SE02/ 02055 52 4- et hanesul phonyl phenyl et hyl

i sbcyanate Di phenyl phosphoryl azide (260 ng) was added to a m xture of 4-
nmet hanesul pho henyl acetic acid (200ng) and triethyl am 1 nmg) in THE
(20 m) and” %5‘9 PBaction nixture was heated under ref%ﬁ%&&s hours. the
reaction mixture was cooled and 5 uged directly for the next stage. Method

A - _ .
N- | 1- ( 3- PheHyh wateemddNaanensy NROH; dried (MgSQuhang leyapppaied (pe residpevdsanalind| f ony| phen
yl acet am depy siic@Rs1khr REnt: 10% MeOH/ethyl afford .

of N- [ 1- ( 3- phenyl e of?am de{a Tl e Aoy T PR ordy g ro-uled

met hanesul f SHPPPIE Q‘gaﬂdls‘él(ﬁﬁmoh‘%md”o(ﬂh 2H), 1.95 (br m, 2H),

N- (4- pi peri | tahgd B;
L R e a8 5,

foIIovved5by3ﬂ:§4CI|9I(@rH'|9F i aéﬁ@nﬂﬁe'fﬁsl(ﬂtzg 182 (D) MS & MEBB| ti ng mi xture
was stirred at roomtenperature for 18h then evaporated. The residue was
di ssol ved |§tep_$l\4;@5gan13§0{;mguﬁ@(§m Lifddg sol ution washed with water (4 x | Oml)
and brine (10nL), dried (MSO and evaporated to give the crude product

whi ch was puri f ikod spiptien eft H@%W@W@%@@nmﬂth pethagenfonirfenbt hanol i n
et hyl -acet ascetaﬁameaécxfgomnmﬁmmm& téobﬁﬁ) %MH%ﬂmﬁﬁuﬁ%mﬁé o). MR (CDCL3):
1.1 (t, 1H), 2H) , rg) |n 211), 3.0 (in,
511), 319 (mmr?mys Pu@esé W(I%ar"z&&r)d 30%, C{ﬂwﬁbma@l)zs) vvaSAdQeﬁnThes lting 9 (m 4H);
MS. 457. 20mShRdwa: snBE@ﬁ@éfﬁlx'f&WhQﬁen allowed to cool and ﬁltered through diatomaceous

N (1- (3-phenyl - 3- hydr oxypropyl ) - pi peri di'n-4-yl]-N-ethyl -4-

met hanesul f G DrHRS P8t aFpdrged ‘Té‘“&ag’é‘lktﬂll“ﬂ’ﬁhd?hmﬁe‘i on stading to yield the

NE% (3- plhfeﬁuelco ﬁ@mamm@t/b:)%pm Ii@uancﬂrwld .3y, QMhYB{tﬁm,le) %éi(Lm th) oc

met hanesul f o aceta ano a was
added 25 so%l?:ﬁ B‘o?%n%? Fsdgf'n( g%‘fﬁﬁ’“%l é“‘?"egiﬁ&’n 31%99& & Ghas stirred
at roomi§ enpgy) AbG!mES 2H), oM SIRNRH); Mshm(mm.porat ed. The reS| due was di ssol ved
in DCM and the resulting solution washed with water (2 x 5nL) and brine
(5m), dried (MgySO™4) and evaporated to give the sub- titled conpound (812ny,

87% ;: NWVR (@b 1.1 (t, 1H), 1.2 (m 2H), 1.6 (in, 8H, 2.0 (m 1H), 2.2
3.0 11)., . 3.2 (m 2

(in, IH 2 m " , 3 (m 2H), 3.8 (in,
211), 49(*"(l periding § 9(d 2H); MS: 459. 1 5
MAY 2006 WOBHO3I: (M@)Rﬁﬁomﬁﬁt&E—@ﬂ&l@ﬁﬂﬁ@loxy-4—benzoy1p1pendme

20 To a solution of 4-benzoylpiperidine (6g, 26.5mmol) in 2M aqueous 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, 32.5mmel). The resulting mixture was
stirred at 0°C for 20min. 1-fert-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 ethy! acetate (200mL). The solution was washed with

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



53 Step 3: Preparation of the title conmpound To a m'xture of

N-[ 1- ( 3- phenyl - 3- hydr oxypropyl ) - pi peri di n-4-yl]-N-ethyl - MAY
met hanesul f onyl phenyl acet am de (400ng, 0.87mmol) and tri et hyl anri ne (% 5
1.04mol) in DCM (I OnL) at OC was added net hane sul fonyl chloride (67L,
0.87mmol ). The 5 resulting m xture was stirred at roomtenperature for
30m n. then evaporated. The residue was purified by eluting through a 20g

Bond El ut t titl d (180nm, ‘449 1.1 (¢t,
oond 841 Qe (L€ comoung (180 449 WRLERGIR, 11
3.0 (s, 3H), 3.3 (m 2H), 3.8 (m 2k}, 5.0 (m 1H), 7.3 (m 5H), 7.4 (d,

2H), 7.9 (d, 2H); MS: 477. 10 Method B
N- ( 4- Pi per i ieRy] Preparasion of ety friobandried wr-brnl¢antverios vatpetidimittbprogonspte 1.

Preparation of Impﬁgqaxédm Piikeit zithufy IaE%:ﬁ[S‘m'{{%hRﬁLﬂ-ﬂi afé'(@s%%@y ride To a

sol ution of 1-phenyl methyl -4-p p| (250nmL) was
15 added et Hipsohyed reetippein( lpfompyrged Avith egio). %Q%PMMhmomcEOnL) and

the resultlrafgwau&aemdayrésﬁﬁq%a}x LS &Fm&e 43 Sodi um

triacet oxyborohydri de was adde tionw se and the
resul ti néy riaseosheref lllrdlf@dﬂ tallqopbiier T2 e mixwresvas Blrrgedlvhth apaop.Sotgred mdhy dr oxi de

sol ution w%ﬁ%@/@@@ﬁ&ﬁ%@&qdéﬂ?@m&wk s ﬁféatug@ﬁchﬁaﬁ{aio@faggqelumth di et hyl

ether. The organic extracts were dried evapor at to give 1 20

phenyl met hylliogﬁl‘éfleﬁ%néﬁ?"rfé}ﬂ preeiedn lﬁ@ﬂa‘ﬂ@e)é@lgm Ihe suptitisd gempoidy@delved i n et hanol
(500m) and concentrated hydrochloric acid (20nL) was added. The resulting
crystals were collected, washed with diethyl ether and dried giving the

sub-titled SERfotrPRIraten af Sphepyt3(Beertputyloppbrayloxymiprigy4-yhprapan-del “3H), 1.40 (m
211), 1.83 (m Zﬂoleoluamogf e(lﬁl 3- y1—3 -@e";’t Kﬂylca%@lexy%rp%—-ﬁ% l%b'ﬂxonoatg 50 (s,
211), 3.75 ep..2: Preparation
of N (3 Phet et iyl AL PRI e Skl g lpminium hydice (14 8t IV, O

net hanesul f QnghiRBE B REEbRPEEHEN. TPhedesSRhiinix@e Qs stirred at 0°C for 1h. 2M .
1- phenyl et hyl - 4- et hyl am nopl@&r’l di ne di hydrochl oride (32. Qegttqr?llomml in

DCM (500nL) 24Hgeuss0%iern hyderide QU 135 padedirPRtisen o he BT W\?a folf Yfng to 30
ensure Cormlceﬁte® i, 5504 With 8yl adta(B RaseBE) IThe AldaRheNVhBEe Wée afitihed 25. 08,

117mol ), nmet hyl am nopyri di ne and dicyc| oh rbodj i m de

(25. Oy, f21 V‘)"P%‘?“e% ew&%‘SSP{YEd ]I%éll’ﬂ BCPLReE ( mlﬂ“gﬁéé?%ﬁ %"i“&&“ at room
t errp:a : at ur e waghed 2Rl watdhg xgﬁﬁg} ﬂhéd&h@c%?c&zllted eb¥ad siytifdd cbhpduhO@. 6@)\3{ dzg 8(63 "o
resulting s ion, was ed successi Y. Wi a

037 042208 PRty BogubT isa. 1B ESEE VATt . bth 261t %S%‘%m];;ﬁ #

(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-ylpropan-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 compdund.



HCl, water and I N aqueous NaOH, dried (MgSO4) and evaporated. The reiMdue
was purified by silica gel chromatography (el uent: 10% McOH et hyl | %Yt@?ﬁ
to afford the sub-titled conpound (35 g, 76%; NVMR 1.00 and 1.14 (t, 3H),
1.45 and 1.70 (m 2H), 1.95 (br in, 2H), 2.80 (br in, 211), 3.18 (s, 3H),
3.20 and 3.33 (g, 2H), 3.45 (s,-2H), 3.80 and 3.87 (s, 211), 3.70 5 and 4.10
(m 1H, 7.2 - 7.3 (m 5H, 7.48 (m 2H), 7.82 (m 2H); 415 (NIH+). Step
3: Prepar a_t%gr?.s’o?%fhe title conpound To a sol ution of PC%YSBEWMSS

N- (1- phenyl net hyl - 4- pi peri di nyl ) - N-gt hyl - 4- net hanesul f onyl phenyl - acet am de
(34g, 82mmol) in ethanol (600m) was added ammonium fornmate (40g). The 10

m xt ure waMsthedBd wi th argon and 30% Pd on carbon (4.2g) was added. The

resulting \hXt. LI 21N l.Lowed to cool and
filtered tt%%}%wtﬁiy\g\?goﬁg%g%%@g#@ﬁ E‘Bh%ﬁgét?#lf%&ggf@iﬁ&% 84\;%1%%? ated to give a
thick oil which solidified on\%tandi ng to yield the title conpound (24.9q,

94%; NWMR 1.02 and 1.15 (t, o8H) L. 4 -1.r6’(br in, 4H, 2.45 (m 2H), 2.93
(br r a, 3.18 (s, 3H), 3.20 and (ND, AR 3.72 and 4.18 (m 1H), 3.80
and 3.87 (s, 15 2H), 7.50 (m 2H), 7.8p ( H; M: 325 (M#). Method C
3- Phenyl - 3- (1-tert-but vl car bonvl oxvoi n6¥i dra~¥~#Pl or oni onal dehyde Step 1:
Preparation of 1l-tert-butyl carbonyl oxy-4-be pi peridine 20 To a solution

of 4-benzoyl pi peridine (6g, 26.5mol) in 2M aueous sodi um hydroxi de
(26.5nL) was added di-tert-butyl dicarbonate (5.79g, 26.5mvl) and the
resul ting m Xt ureasoaien sf 4-fedgstfonylpteaylicetqeiddl 61 id tofenk§t00mhhadsol i d

duct 1S i sol at ed filtrati . i . : t 40C givi th
Clbot 1t 1% TSRS ey Riceson 9 Vs ) 58 g o G fle gl V51 3G
Cthyl B phenyl oo (et o1 Lo Ba ) Sar BV oty pat Lol 1 dovE ) actylate To ar o
et hyl 3- nyl.-.3-(1- - -4- . : :
sol ﬁti onpofpl‘%ép'ihgf %Sp?ﬁééog%:éfﬁé@gp&%%&%n%@b&@gimqfed]a\ﬂld 2FF—| WHHF at 0C was
added | i t hiforn8hos§ had thent paytitishel with 360 A0 200ekO0dlVIfltE2d mdnie ofganithe resul ting
m xture wa stirre

t QC,f 2Qmin, . : .

T vert - Bur JreSseRBrA 58yeshen af s RHE reliife: @00 b SOV 367 Mg and
the resu t iNMghO fitered @ndvvapadted. Thel remitingdnew @ivpe paiifisden kitica vbipa The m xture
was evaporated and t r.esi.due.dissal ved in.ethyl acetat 20QnmL) . The
o1 ut on v R b SRS i ADAR e AR e AR Nefot T g
g\ée%}og IrE ?)tz /eg (gL Q) NMRIOMIN): 141, BH), ¢.o0(s0RM1.52(nb 4NAT.72 Oﬁ,&lwxe-lgxﬁlOMZOS

; t t = e bt
rrt-butyl cé@gﬁﬁgkﬁf@é@d?ﬁ@%ﬁ)fp‘frag%lc%rrll?ag'?gé’ Z%P'W{j’% (MEF boc)
3-phenyl - 3- (1-tert-butyl carbonyl oxypi peridi n-4-yl)acrylate (-25mml) was
di ssol v [ t hangl 00Ny nd e L utian rged with argon. 20%
Pal | adi 5521 r%‘;%%&??i&%y”%%&@wﬁ%‘“g 8%%9 ngp%[c ttlaace?%rg@iyti ng mxture was stirred at
room t enperat ure under an 3

Y 4
\Q\/NE/N\CL .

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

20  MgSO, filtered and evaporated to give the title compound as a yellow solid (5.00g); NMR:
(DMSO): 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 (MH™). -

25



5 at nosphere of hydrogen (balloon) for 72h. The m xture was purged with
argon, filtered and the filtrate evaporated. The crude product was 13uMAY 1066d
by silica gel chromatography (eluent: isohexane then 35% ethyl acetate in
i sohexane) to give the sub-titled conpound (5.3g). Step 4. Preparation of
3- phenyl -3- (1-tert-butyl carbonyl oxypi peri di n-4-yl)propan-1-ol 10 To a

sol ution of ethyl

3- phenyl - 3- butyl car bonyl oxypi peri di n-4-yl) propi ,(5 34,

14. 6mmol ) in (‘JQI“IB—‘E‘{Z%OfOOrrL) was added |ithium al um ni um h)ll/’g?g%%&(o 4. 6m., 1M
14. 6nmmol ) dropwise over 20m n. The gesulting mxture was stirred at OC for
| h. 2M aqueous sodi um hydroxi de (20nL) was added dropw se. The m xture.was
filtered thMetheBE Celite(r), washing with ethyl acetate-(3 x 25nL). The
filtrate ang. [ N The residue was

di ssol.ved in [gﬁ?f@iﬂeﬁ &n?%@ﬁ&cﬂ@;@ ljoéyl Eie resu?{ ﬁ%ﬂéﬁ ution - washed with
wat'er (3 x Befhaopsulphenyiphe ‘éWJélBorat ed to-give the sub-titled compound
(4.69); NI\/R091(m211)125(m1H)135(s 911) 1.5-2 (m 5H) 2.6
(m 211) 3.1 (m 2H) 3.8-4 Step 5 Preparati on of
the title conpound To a sol n of |.

3- phenyl - 3- (4-1-tert - butylEargonyl oxyptrp ¥N=4-yl ) propan- |-o1 (4. 69,

14. 4nmol) in DCM (100mL) . was fadded Dess- rt| n periodi nane (6.1g, 14.6mol)
and the resulting mxture was stirred at roomtenperature for 2h. The

m xture was was Hesglution efisodinmReuebysiide Folanginm ¢ihageloll | e wesaddedsoasolutionr i ed and

evapor at ed §Qy i (gg_o, Rjaﬁlubfobﬁe% @5 %m@m}g enllm54— N )6 WO 03/ 042205

PCT/ SE02/ 02055 Met hod™ D Kl— ter ut E( car bon I pi'peri di n-

4-yl]-N-et hwmmmhw&@swlqsmw ﬂ?@a&ma@e@fﬁ ) aUJ"Crmnde: angen gndgheN To a

ol uti on of eIk sid A0 ROSBUARSH ficPd hull Srd legbilvhtbien, (2001
phenyl p azi 2ml)

under 5 argon was added di osphory triethylam ne
(10. 4mil) . THiéh pringiepiracted\tarae mtve@ ether @ig the cppingl qx@em%draﬁd'rherfétfﬁt%msowed to

cool . -The tﬁErIcohééhﬁfitccﬂto@éﬁa:%nl%l@@@i?ﬂ&'(m@ﬂ di ne [ CAS 264905-39-7]
(17.1o0g) in toluene (100 was added and the mixture stirred for 18 hours
and then partitioned vmth Et QAc/ H20 (500mL/ 400m), filtered and the organic
| ayer separgire mgﬁ 3t1!53,t (ER+5ANLAAA. (2 x 300nL), brine
(300nt), drllale{dgbovgijCh &Yl c1?’tx%tglr’ne?}Iifisgllnd evapor at ed. The resulting brown
oi |l was pur?lfth‘ﬁ’ﬂsulﬂlio@ﬁlﬂhl%’éac glanides a gradient elution of 0 to 3% MeOH in

Et CAc to give the t|tIe corrpoundoas a yell ow sollq? (7.10g9); NVR (DWVSO) :

1.4 (t, 3H), 1.40 (s, ,ﬁj\/@ms\gm 3.15 (m 5H);

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
mixtare stirred for 36 hours. The reaction mixture was concentrated in vacuo and purified
using flash column chromatography on silica eluting with a solvent gradient (methanoi 10-

20 15%, methanol in dicholormethane), yield 250 mg, MEH+ 493,

3,4—diﬂuor6pheny] vinyl ketone. _
Dess martin periodinane (3.18 g) was added to a solution of 3,4-difluoroviny! alcohol
(CAS number 149946-84-9) (1.18 g) in dicholoromethane (22 mi) 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 lvia flash column chromatography eluting with a gradient (ethyl acetate — 10%,



4.02 (m 311), 4.32 (d, 211), 6.89 (t, 1H), 7.43 (d, 2M 7.87 (d, 211)5. S
340 (MH+- Boc) 15 19 MAY 2006
N- ( pi peri di n-4-yl]-N-ethyl-4-net hanesul phonyl phenyl acetamde 0 -~n *S The
pi peridine (6.84g) was dissolved in DCM (39nml) and TFA (39nl) was added
slowy. The m xture was allowed to stand for 40 m nutes and then evapor at ed.
The resi due Lssolved in 2M NaOH and extracted w %;M x150mM ) and

t he ext.ractvsVO rlé‘%%%over 20 MpS4, filtered and evapora%ée]r ozéﬁve the title
conmpound as a yellow solid (5.00Q); s8R (DVSO: 1.05 (t, 3H), 1.41 (in,
411), 2.42 (m 2H), 2.96 (d, 'leé)" 3.20 (m 5I—2, 3.90 gqui nt, 1H), 4.29 (d,
2H), 6.84 (§thylsegpate apd asghexgne) yighd 654 mgNNIR (CDGI13)0.0 (951104 65Q WD, 7.305dd, 5 MAY
2006 WO 03/ 265 SE02/02955 57 Method E N-[

1-(3-[3, 4- d%ﬁzl uo(rnggﬁéenyl ]% B%ﬁf;dr oxypropyl)-piperidin-4-yl]-Nethyl-4

met hanesul phonyl phenyl acetanmide 0 5 A sol uti on of "sodi um borohydride (7.7

ng) in ethanol (1 nil) was added t oggasipimiid on of '
N-[1-(3-[3,4-difluorophenyl]-3-ketopropyl)-piperidin-4-yl]-Nethyl-4-

net hanes3l phony|TﬁﬁWa€@mmt%m§5@7gmﬁn@? HHBTES(veps 25sgiis¢d)by 48 in0C under
argon and tRgo rdiRAgkhl 8hdAL hAWE MdnthriiRd Werl frepRA POl dls@r S cals0 hours.
The reaction was quenched  with brine, extracted three tinmes wth ether and

t he conbi neWlighePREES therseepbingl Burnqn QR recepias Thosermpratpraeiianintuheted to a
clear oil, Wiied gD icaikbted RANTMEL skinfl@ion proximity beads and various concentrations of
N-(1-(3-[3,4-difluorophenyl]-3-ketopropyl)-piperidin-4-yl]-Nethyl-4-

net hanesul pﬁ%?ﬂﬂ&?%)??%&vgﬂﬁ%&%ﬂ”euﬂa@i, e amnasp 9t jpdio HbHd o uti on of
pi peri dii- 4w\hd redidptet W34l cedrmifi®t Yyangatalinhanp h ebxbetia et aesiRert GASnaauTber
374725-04-9) (320 ) and 3, 4- ‘difl uorophenyl vinyl ketone (654, rTﬁ% in

di chol or one ﬁ%@%&ﬁﬂmﬁ?ﬂﬂ‘&?mé‘fﬂﬁﬁcwuﬁ 9héjét’é’¥aﬁ5'ﬁ0%rﬁf Rovd 9digES r ed for 36
hours. The REETES @8 dAicklaidl ECWR SPrEfRERbnpRin@ bfifmVRAGT Bava BE IMYfildst @eh  USI ng
flash col umm chronmat ography on silica eluting with a solvent gradient -

(et hanol 19496 15% et hanol in di chol or net hane), yield 250 ng, M+ 493.

3, 4-di fl uorophenyl vinyl ketone. EXAMPLE 16 ' ‘

- 15 The ability of compounds to inhibit the binding of MIP-1ct 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 iodinated MIP-1ct, scintillation proximity beads and various concentrations of the -
compounds of the invention in 96-well plates. The amount of iodinated MIP-1a bound to the

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-1c was calculated (ICsq). Preferred compounds of formula (I) have an. ICs; of less than
S0MM. '

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

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°°M) gives a Pic50 of 6. K a
compound was tested more than once then the data below is an average of the probative tests

resuits.

30
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59 PCT/ SE02/ 02055 Tabl e VI Conpound No. Tabl e NoPi c50 417.84 616.44 718.0
916.51 1216.47 1818.05 2418.78 2718.9 3417.23 3717. 84 Conpound No. T ZAAY 2008
NoPi c50 4219.2 4518.3 6518.37 6918.85 99I8 2 14218.63 15118.25 18118!
31118.25 471118.23 WD 03/042205 PGKi' a NH R b or ¢ Conditions a)
Reductive am nation (R4ANH2, NaBH(OAc)3) b) Am de formation (R6CO2H, coupling
agent or R50001, base) <c¢) Urea formation (isocyanate) d) H2, Pd (PG is Bn
or Bz) e) WolsmwwIFA (PG is Boc) PCT/SE02/02055

I
R4
l dore
- - Conditions
a) Reductive amination (R*NH,, NaBH{OAc),)
b) Amide formation (R8CO,H, coupling agent or RSCOC], base) HN o}
c) Urea formation (isocyanate) /I.L
d) H,, Pd (PG is Bn or Bz) N R
e} HCl or TFA (PG is Boc) R
SCHEME 2
| - o &
HN O ' /U\/l\ ’
LA, = =y g
NT TR
[, N~ TR°
R ' . la
d R
1
R\
M
a
OO S
-— 2
R N 0
<N SPi
N" R’ N R
e R’
Conditions

a) Aikyl halide, base

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

c) REC(=0)CH=CHR?3

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



SCHEME 2 14 R 60 SCHEME 1 PG Kki"-"~1 a orborc RNR3 e RN AIIlI ~- N)~R
14 .R C 1 5 MAY 2006 PCTI SE02/ 02055 PG-NOL O Nk Rs R4 ANa O N)~ Rs R4 3
NO NAR5 14 RRE3 R2 Na 0O NuuRs 14 R Conditions a) Al Kkyl halidqe,Sm%ﬂﬁ
b) R2C(=0 CH2, R3CHO, AcOH c) R2C(=0 CH=CHR3

WO 03/042205 PCT/SE02/02055
' 61
SCHEME 3

B\oc

N

a borc
—_— ——
2 0] OEt
R

Conditions '

a) (i) (EtO),P(=0)CH,CO,Et, base; (ii) hydrogenation {e.g. Pd(OH),, Hy)
b) Reduction (e.g. LIAIH,} (R®is H)

¢) (i) Reduction to aldehyde (e.g. DIBAL-H); (ii) RSMgBr

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

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

f) Reductive amination (NaBH{QAc),, AcOH)

g) HCl or TFA

h) Amide formation (acid & coupling reagent or acid helide, base)
i) Sulfonamide formation (sulfonyl chioride, base)

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



d) Reduction then MsCl, base e) Cyclic amne, base, Nal 5 1 5 MAY 29%%&4\%%
031042205 Boc Boc N~ Na Ot bor c 14 Rla R 61 SCHEME 3 horlorj

PCT/ SE02/ 02055 Boc 14 R Conditions a) (1) (EtO 2P(=0 CHZCO2Et, base; (ii)
hydr ogenation (e.g. Pd(OH) 2, H2) b) Reduction (e.g. LiIAIH4) (R3is H «c¢)
(1) Reduction to al dehyde (e.g. DIBAL-H); (ii) R3MgBr d) Oxidation (e.gqg.
Dess-Martin_periodi nane) e) (1) MONHwe, Al Me3; (ii) Reduction (R3 is H) or
RIWgBr ) TRJU¥E™e amination (NaBH(QAc)3, AcOH) g) HESTHP PR nh) Ani de
formation (acid & coupling reagent g acid halide, base) i) Sulfonamn de
formation (sulfonyl chloride, base) j) Reductive am nation (al dehyde,

NaBH( OQAc)3) OH 1 5 MAY- 2006 WO 03/ 04L22ABMPCT| SE02/ 02055 62 CLAI MBS

1. . A compound of formula (I):
1

R\, .
M’} A .
k;L SR ' Q '
RN\ND—ZHJ\ o (h
5 " wherein ‘ ’
Lis CH or N; M is CH or N; provided that L and M are not both CH;
. R'is hydrogen, C; ¢ alkyl [optionally substituted by phenyl {which itself optionally .
substituted by halo, C;.4 alkyl, C;4 alkoxy, cyano, nitco, CF3, OCF;, (Ci.4
‘ alky)C(O)NH, S(0)zNH;, C;4 alkylthio, S(O)(Cy4 alkyl) or S(0)(Cy4 alkyD)} or
10 - heteroaryl {which itself optionally substituted by halo, C;.4 alkyl, C;4 alkoxy, cyano,
nitro, CFs, (Ci4 alkyl)C(O)NH, S(O)sNHa, C;.4 alkylthio, S(O)C,4 alkyl) or
S(0)2(Ci4 alkyl) }1, phenyl {optionally substituted by halo, Ci4 alkyl, C;.4 alkoxy,:
cyano, nitro, CF3, OCFs, (C;.4 alkyl)C(O)NH, S(0);NH:, C;4 alkylthio, S{O)(C14
alkyl) or S{O)3(C;4 alkyl)}, heteroaryl {optionally substituted by halo, Cy4 alkyl, Ci4
15 alkoxy, cyano, nitro, CFs, (C;.4 alky)C(Q)NH, S(O)NH;, C;.4 allcylthio, S{O)(C;4
alkyl) or S(O)(Crs alkyD}, S(O}RS, S(ORNR™R", C(OIR’, C(O)(Cr.s alkyl,
C(O)2(phenyl(C:.; alkyl)) 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,
20 C1.4 alkoxy, S(O)a(C1 alkyl), mitro, cyano or CFs;
' R*is hydrogen or Ci4 alkyl;
R*is hydrogen, methyl, ethyl, ailyl or cyclopropyl;
R®is phenyl, heteroaryl, phenyINH, heteroarylNH, phenyl(Ci.z)alkyl, heteroaryl(C;.
2)alkyl, phenyl(C;.» alkyl)NH or heteroaryl{C;.; alkyl)NH; wherein the phenyl and
25 heteroaryl rings of R’ are optionally substituted by halo, cyano, nitro, hydroxy, C;4
alkyl, C).4 alkoxy, S(O)(C1.4 alkyD), S(0)NRPR?, NHS(0)2(C1.4 alkyl), NH,, NH(Ci4
alkyl), N(C1.4 alkyl)z, NHC(O)NHa, C(O)NHy, C(O)NEK(C1.4 alkyl), NHC(O)Cirs
alkyl), COzH, CO3(Ci4 alkyl), C{O)(Cy4 alkyl), CF3_, CHEF,, CH:F, CH2CF; or OCF3;



1. A conpound of formula (1): R RZ\ /| R3 L~ /u~IV (1) 5 wherein L ts CH
or- NN Mis CHor N, provided that L and Mare not both CH R 1is hyqilgq@ﬁrmﬁ
Cl alkyl [optionally substituted by phenyl {which itself optionally
substituted by halo, Cl4 al kyl, Cl4 al koxy, cyano, nitro, CF3, OCF3 (C14
al kyl ) CCO NH, S(O 2NH2, C14 al kyI thio, S(O(C1l4 alkyl) or S(O2(Cl.4 alkyl)}
or 10 heteroaryl {which itself optionally substituted by hal o, Cl4 al kyl,

Cl4 al koxy, ano nitro, CF3, (Cl4 alkyl)C(ONH S(O2NH, Cl4 al kylt hi o0,
S(O) (Cl4 al Y y@l 3043205 5 0) 2(C14 al kyl)}], phenyl (optiondGEFEEERSE| t ut ed by
hal o, Cl14 al kyl, Cl14 al koxy, cyano, 3ni tro, CF3, OCF3, (Cl4 al kyl)C(O NH,
S(O 2NH2, Ci4 'aI kylthio, S(O(d4 aﬁ kyl) or S(0O 2(Cl4 alkyl)}, heteroaryl
{optional |y subskmt adedrdindérehdentyCOA @l2kyl , Cl4 15 .al koxy, cyano, nitro,

R bR g P e %W&%%%mc iy

ﬁ(Hg% ég Lz)ggny:\lf_l g(l @tlaildklylst)b)stltoued Y BINER: allkoydr(dl4 wikexy, Mans niBid, &, QER,. @Zhso be I
eteroaryl,

ei ther of whi chq}lé } :EI ona §/ s‘géﬂ%’?(gygﬁa@ déﬁgcﬁgai{%l}fyg 0 Cl4 y

al koxy, (O " ( Clhbt@doalwI{\)fhlcmntaelf@pticmgdhrrsobsamt@ﬁshalﬁmmslkiyiy@lfﬂél@myvgyanﬁm al kyl ;

R4 is hyd I,

et e oaryl - pherbE R HGEERERolPREY SRuG T SR SO BB (o1

2)hal k?/l ghe%l (Ef_))zﬁciala]&ql))]l\ﬁ mcl?&yhmmﬂ.lp@fm/l Poptibrielly ;uw&mtwtmhelng tﬂeI

enyl an n al o,

(F:)yang nitro, h%rgﬁﬁ%%ﬁdxﬁ]@f& %%51? al ko%g’ (%@%&?ﬁFQW%C%) 2NRSR9,

NHS( O) 2( C14 al ky#¥ylthi-X OXEi( kyiMor SEMK L) ﬂkxmelhetavﬂoﬂl{ymeonﬂmemw C(O) NH2,

0 " b5 gl o o AT R S

PCT/ SEO02/ 02055 ‘613/1'4%10 W%%M@S(Q)d@epéﬁdﬁhtly O, 1 or 2, RBis Cl-6

al kyl [opti onal |H’1§H§a§&ghﬁ ltﬂgsikmc,éla@ﬁamr S&Blém@& Wo cphaRy, chah {:Jmeht sel f

optionally substituted ?/ ' koxy, cyano, nit CF3,
OCF3, (Cl4 itself optionally substituted by halo, CM a.lkyl C1.4 alkoxy cyano, nitro, CF;, OCF3
_ (C1-4 alkyl)C(O)NH, 5(0);NH,, Ci4 alkylthio, S(O)Ci.4 alkyl) or 5(0)2(Cy.¢ alkyl)}
15 or heteroaryl {which itself optionally substituted by halo, Cy.4 alkyl, Ci4 alkoxy,

cyano, nitro, CFs, (Ci4 alkyl)C(Q)NH, S(O),NH;, C14 alkylthio, S(0)(C; alkyl) or
S(0)2(C14 alkyD }], Cs7 cycloalkyl, pyranyl, phenyl {optionally substituted by halo,
Ci.4 alkyl, C,.4 alkoxy, cyano, nitro, CFs, OCFs, (Ci-4 alkyl)C{O)NH, 5(0);NHs, Ci4
alkylthio, S(O)(C14 alkyl) or S{0)2{C, alkyl)} or heteroary] {optionally substituted

20 by halo, Ci.4 alkyl, Ci4 alkoxy, cyano, nitro, CFs, (C,4 alkyl)C(O)NH, S{O),NH,, Ci14
alkylthio, S(O)(C1 alky) or S(O)(Crs alkyD);

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 Cy4 alkyl, C(O)H or C{O)C1. 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, Ci4 alkyl, Ciy
alkoxy, S{O)mC4 alkyl, S(O):NH,, S(0).NH(C; 4 alkyl), S{O)2N(Ci4 alkyl),,
NHS(0)2(C1.4 alkyl), NHa, NH(C.4 alkyl), N(C1.4 alkyl),, NHC(O)NH;, C(O)NH;,

30 C(O)NH(C:;.4 alkyl), NHC(O)(Cy.4 alkyl), CO2H, CO(C14 alkyl), C{O)(C14 alkyl),
CF3, CHF,, CHoF, CH;CF; or OCFy); - |

or a pharmaceutically acceptable salt thereof or a solvate thereof;



al kyl )C(O NH, S(O 2NH2, Cl14 alkylthio, S(O (Cl4 alkyl) or S(O2(C 4 alkyl))
or 5 heteroaryl (which itself optionally substituted by halo, C 4 al1k5ywv 2006
Cl.4 al koxy, cyano, nitro, CF3, (Cl4 alkyl)C(ONH, S(O 2NH2, C -

al kylthio, S(O(Cl4 alkyl) or S(O2(Cl.4 alkyl))], C3.7 cycloal kyI

pyranyl, phenyl (optionally substituted by halo, d-4 alkyl, Cl4 aI koxy,
cyano, nitro, CF3, OCF3, (Cl4 alkyl)C(ONH, S(O 2NH2, d-4 alkylthio,

S(O (C, -4 alwbyboans S(O 2(Cl4 alkyl)) or heteroaryl (omitseomdzbsy substituted
10 by hal o, Cl4 al kyl, Cl4 al koxy, cyano, nitro, CF3, (C 4 alkyl)C(O NH,
S(O 2NH2, C, 4 al kylthio, S(O)(C14 6 kyl) or S(O2(Cl-4 alkyl)); R7 is

Coni o i sl 1 Bt B URER Iy YR bt WA I §1ss s s OV
cyano, nitro, CE®yl, m—land(b@im,alhehyhe)p@é@ diHiete 1) MR R’ @Mbsmhﬂcglbyt hi o, ’

S(O (C14 al kyl h |
O[(i)t |) (()nal I 36/1 sﬁb)stl t 2t @"% éﬁ){ﬁhﬂf@l&[ %(/(?)(C'C%A&g% Cﬁ%ﬁ%ﬂ&ﬁ?t ro, CF3,
(CL4 2l kyl) (O NGFs Syl Gberkuibysiloos rS(c (104 abdoyiino dydros( O) 2( C, 4

U1 5T LS AR R 1

S(O) 2NH2, C 4 MVHM@,N@@K&MC@N%@(OB(H@Q(Q@\IE(QLWI)) or heteroaryl

(optionally sub b nitro,
CF3, (C 4 al kyl ?@(%?K @(Qy&gﬂﬁr}tg%"ékﬁ%@ﬁc‘”ﬁ%ﬁ 5@0 SRR or

S(O) 2(CE 4 al kyI%CFmoﬁﬁd R9 are, independently, hydrogen or- d-4 alkyl, or
together with a nitrogen or oxygen atom may join to forma 5- or

6- menbered ring which is optionally substituted wth Cl4 alkyl, C(OH or
C(O) (ClA0al kyl ) A 2BwRad agplainRd in ciai | wherdisdeimn@8nt | y, hydrogen or Cl4 al kyl,

or may join to forma 5- or 6- menbered ring which is.optionally substituted
wth Cl_4 al kyl or phenyl (wherein the henyl ring is optionally’

substi t ut ed3-by Hetompowndapelaimsd inrcdpim e wherein® 8 Nal kyl , C 4 al koxy, S(O) nCl4
al kyl, S(O 2NH2, S(O 2NH(C14 aI kyl), S(O2N(d _4 all cyI )2, NHS(O 2(Cl4

al kyl ) NH2, NH( Cl4 al kyI ) N(C14 al k I )z NH O NH2,  C(O) NH2, 30

C( O NH( CL. 4%al ky PrpRFCEREy piced ingiaimp 1) 2 /3§ pheny! gpkignally substigyiedc1a

al kyl'), 15CF3, C o, CCHZE: 2665 @pg@"@ S p@g{ J,cally acceptable
salt thereof or WE%O C\Q/:la_t't eylt@ejr eot:cgy 15 \2 gi(? 1042205 PCT/ SE02/ 02055

64 provided t hdroraaid. ROypeny| gptingally SB?S“H%@LPBﬁlPt"éi@@dCl&I%% R4 |s

hydrogen, et hylakety, cef, Biir,, s @&k@%s &, MudtAgIN), Héx ¥lalp
het er oaryl part of yF{5 Q|ts sbbg%)lh(l tt%))%t(elom (%]1)))t .zﬁ@lakyl NHC( O) NH2,

C(O (Cl -4 al kyl pubsiésped by baio €1+ Epha atkPx% &6 O%ﬂdbt&fﬂﬂ ©REANY £ ur t her
substituted by Qnf@id BPﬁﬁo @;42 t]%cc 1+ GHBRQ CEN lOCF;) ,bbﬂjﬂﬁfﬁéﬂyﬁop@&nﬂﬂy alkyl, C1

al koxy, S(O)kCI 4 al kg C) R9, NHS( C}_TZ(CI-4 al k {—|

‘substitute by han 14 alkyl, Ci alkoxy, CF; or OCF;), S{O);thi pheny
CH;pyridinyl, CH;quinolinyl or CHjthiazolyl.

5. A compotmd as claimed in claim 1, 2, 3 or 4 wherein R? is phenyl optionally
substituted by halo,

25
é. 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 Riis phenyl(C;p)alkyl,
phenyl(Cy.; alkyl)NH, phenyl, heteroaryl or heteroaryl(Ci.2)alkyl; wherein the phenyl
and heteroaryl rings are optionally substituted by halo, cyano, nitro, hydroxy, Ci
alkyl, €y alkoxy, S(0)Ci alkyl, S(O)NRPR®, NHS(0)2(C1.4 alkyl), NH,, NH(C 14



NH(Ct-4 al kyl), N(CLl-4 alkyl)2, NHC(ONH2, C(ONH2, C(O NH(C14 al kyl)-,
NHC(O) (Cl -4 alkyl), CO2H, Q02(C .4 alkyl), C(O(CL 4 alkyl), CF3, GiFay 2006
CH2F, CH2CF3 or OCF3. 10 2. A conpound as clained in claiml wherein L is
CH. 3. A conpound as clained in claiml or 2 wherein Mis N. 4. A conmpound
as claimed in claiml1, 2 or 3 wherein RR is phenyl (optionally substituted
15 by halo, Ci1-4 alkyl, Cl.4 al koxy, CF3 or OCF3), S(O 2(Ci1.4 alkyl),
S(O2(CL. 4 | kyl), S(O) 2phenyl (optionally substjtuted b haI 0, cyano,
Cl4 al kyl %ﬁ?l‘i%‘?’a“?koxy, CF3, OCF3, S(O2(Cl.4 alkyl) ’6?"%@?%

fluor oaI kyI )), benzyl (optionally gybstituted by halo, Cl.4 al kyI c -

al koxy, CF3 or OCF3), benzoyl (optionally " substituted by hal o, C14 al kyI
Cl. 4 al koxy, Crakgh kal)C@@q{%nWO)mpﬁ(@M(cw PODABEIDCs ed by hal o,
Cl4 alkyl, Cl.4 H, @ orauggF@( 51;0@ MR, CELBRYG: bekDy |

CH2qui nol i nyl o?ﬁ%gm hi a %C b(éi%a as cl ai m%d I'n czyal %F 2 30

4 wherein R2 |s%rﬁ}lﬁRoﬁFﬂl@ﬂ@mﬂﬁsﬂﬂ%ﬁwﬁf@Eﬁﬂmﬂeﬁw m%@hef%heﬂm}\g@@npound as
claimed in clai Byken diom Fray foifo Rrgihs) r&b&e%ﬁeﬂeénﬁwma@Bptfaﬁaxﬁ%admum7 A

conmpound as clainmed in claim1l wherein R4 i's"ethyl. 30 8. A
conpound’ as cl afiefi4 ﬁkm(g(ppﬁng@)(Cg.,alkyl) 5‘“115613 %rlU?ZV\,her ein R5 is

phenyl (Cl. 2) al kyl,  phenyl (Cl..2 al kyl)NH, phenyl, heteroaryl or

het eroaryl (G - 2) al kyl; wherein the phenyl and heteroaryl rings are

optional ly %ubsﬁPFQFF%?GOTWPH%ﬂg@f aé%mnd #iclaireed imglaipobapmpusing  al kyl, Cl. 4

al koxy, S(OKCI ;4 kMl is N ? NHSE %@}4 alkyl), NH2, NH(Cl4 1 5
MAY 2006 WD 031042205 PCTf SE027 02055 65 .alkyl), N(Cl4 alkyl)2, NHC(O) NH2,

C(O NHz, C(O NH(C14 al kyl), NI—C(O) 14  al kyl), CO2H, C02(Cl4 al kyl),

C(O (C14 al kyl), CF3, CHF2, CHRF 2CE3 or OCF3; and R8 and RO are,"

i ndependent |y, hydrogen or g% N"Or~t ogepher y; xnth a nitrogen or oxygen
atom may join to foarma 5- or 6-rre ered rin h is opti.onally
substituted 5 with Cl4 alkyl, C(OH or . 1y45alkyl) and k is 0, 1 or 2.
. 9. A process for preparing of a conmpound ‘ﬁ clainmed in claim1 conprising:
i. where L is N, reacting a conpound of fornula (I1): 0 R3 R2N~ 10 wth a

conpoundgof formul @ﬂiéo@pound%lffoqm’lﬁ HD:

<__> ()

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):

15 with:
a) an acid of formaula 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)ZCI, in the presence of a suitable base in a suitable solvent; or,



Hin the presence of sodiumiodide and a suitable base, in a suitable
solvent; ii. where L is CH reacting a conpound of fornula (IV): H1|54MAYF?E]§B5
Wit h: a) an acid of fornula R CO2H 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 RIC(O)C or sul phonyl chloride of fornmula R1S(0)2Cl, in
the presence of a suitable base in a suitable solvent; or, 1 5 MAY 2006 WO
03/ 042205 PR&dhfREBs 02055 66 c) an al dehyde of fornul apdi/<Boid2018 t he presence
of NaBH(QOAc)3 (wherein Ac is CXC»C}B) and acetic acid, in a suitable
solvent; iii. coupling a compound off6 formula (V): RMRa-H RZ H (V) R4S
10 wth: a) an a%?danc%ﬁdcfn e%f'i"d?m? %ﬁ@scﬁe%?ﬁmogc)ﬂw ilf

coupling agent in resence of a sul e base 1n a sui'ta e solvent; or,
b) an acid chloride %(p)ﬁﬁs)rmqleveﬂwcqrelsmmbhsplmt.pr esence of a suitable base
ina suitable sgly nga%gm,ﬁmgggkﬁﬁggﬁblcal conposi tion which conprises a
conpound as clalned ncl al or armaceutically acceptable salt

t hereof or solvate theﬂkpf and a pharnaceutically accept abl e adj uvant,
diluent or carrier. 15 1M onpound as claimed in clainl, or a
pharmaceutically acceptadq‘Aﬁhlt t hgreof or solvate thereof, for use as a

medi canment. 12. A conpoun g cl ai fed | laim1l, or a pharmaceutically
acceptabl e salt thereof or ,
. , R V)

4

I—Z=x

5  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; or,
b) an acid chloride of formuia RSC(O)CI in the presence of a sulta.blc baseina
suitable solvent. ‘
10
10. A pharmaceutical éompositioﬁ which comprises a compound as claimed in claimI, 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], or a pharmacentically acceptable salt thereof or

solvate thereof, for use as a medicament.

12. A compound as claimed in claiml, or a pharmaceutically acceptable salt thereof or
solvate thereof, in the manufacture of a medicament for use in therapy.
20

13. A use of an effective amount of a compound as claimed in claim 1, or a pharmaceutically
acceptable salt thereof or solvate thereof in the preparation of a medicament for the

treaiment of a CCR5 mediated disease state,



solvate thereof, in the manufacture of a nedicanment for use in therapy. 20
13. A use of an effective amount of a compound as clainmed in claimZd,5 gy B85
pharmaceutically acceptable salt thereof or solvate thereof in the o
preparation of a nmedicanment for the treatnent of a CCR5 nmedi ated di sease
state, 1 5 MAY.. 2006 WD 03/042205 PCT/ SE02/ 02055 67 14. An internedi ate of
formula (V\): R~ 3 ~-NRZ\ H N RwhereinlL, M R, R, R3 and R4 are as

defined in claim 1. (V) 5
WO 03/042205

PCT/SE02/02055
a7

4. An intc;rﬁediate of formula (VY:

1
R\

PO o
' R - .

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



