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MODULATORS OF CHEMOKI NE RECEPTOR ACTI VI TY (ESPECI ALLY CCR5) The present

i nvent i orwpaBaix37t o heterocyclic dérivatives having phar PagsEd/eaks
activity, to pr ocesses for preparing such derivatives, to pharnaceuti cal
conposi tions S5 conprising such derivatives and to the use of such
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pi peri di RECIEPTORAVEEVIAY(REPEUIAS 24 CARBLCT/ SEO1/ 01053, EP- Al- 1013276,
W00/ 08013, W99/ 38514 and W99/ 04794. Chenoki nes are chenotactic cytoki nes
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and sequence similarity.
' The C-X-C chemokines include several potent chemoattractants and activétors of

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

The C-C chemokines includé potent chemoattractants of monocytes and lymphocytes
but not neutrophils such as human monocyte chemotactic proteins 1-3 (MCP-1, MCP-2 and
MCP-3), RANTES (Regulated oﬁ Activation, Normal T Expressed and Secreted), eotaxin and
the macrophage inﬂammafory proteins 1o and 1B (MIP-10 and MIP-18).

25 Studies have demonstrated tﬁat the actions of the chemokines are mediated by
subfamilies of G protein-coupled receptors, among which are the receptors desighated CCR1,
CCR2, CCR24, CCR2B, CCR3, CCR4, CCR5, CCR6, CCR7, CCRS8, CCRY, CCR10, |
CXCR1, CXCR2, CXCR3 and CXCR4. These receptors represent good targets for drug
development since agents which modulate these receptors would be useful in the treatment of

30  disorders and diseases such as those mentioned above.

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

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



30 di sorders and di seases such as those nmenti oned above. The CCR5 receptor
is expressed on T-lynphocytes, nonocytes, macrophages, dendritic cells,

m crogl i awandoatiner cell types. These detect and respond POTSEIE02A54 WO

03/ 042177 2 PCT/ SE02/ 02054 chenoki nes, principally "regul ated on
activation normal T-cell expressed and secreted" (RANTES), nmacrophage
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(1) R4 wp Rl is phenyl {para-substituted by: halo, hydroxy, nitro,
S(O k(C1_ 6 aI kyf) S(O 2NH2, 15 S(O 2NH(C1_6 al kyl), S(O2N(Cl1_6 al kyl) 2,
cyano, CL & aldGRS isGlsoba &- teouptor AIHRITVNAGLD otfierdlikiéks alloMn%Jth&e?nJﬁé’és)tg enter
C( O NH2, %O)é\JH%%?}Galkyl) C(O)NClGaIkyI)Z ( "I nke
het er ocy&F he@@?(P@lr withg o] mmp@) ¢Gndeciag ke;cbptpr NHEL D) B GL with
al kyly, NS¢ .al kyl'), CF3, OCF3, -phenyl,
het er oar ;I %gtg]%fpﬁ tg(#l Sfoq‘%& 12&:5 %}I ) heteroaryl, NHC(O phenyl ,
NHC( O) het er Oaiﬂnh prdkHﬁ(l@érﬁbn%)r@l&}’eﬂa)dUﬂ%ﬁhd ot AA(@L_ 20 -4
al kyl ) heteroaryl, NHS(O) 2phenyl, NHS(O) 2heter oar yl, NHS(O 2(Cl1_4
al kyl ) phenyl , NHS( 02(C1 gl aI kyI ) het er oar yIRY NHO( O) NH(C1 6 al kyl),

I PIC

NHC( O) NH( C3_ 7 cyckaal kyl )R NHhet er oar yl ,
NHC( O) NH( C1_4 al kyl Mheny
f or egoi ng phenyl aﬁ heter oa

%‘@)gﬂ)aryl ) wherein the
wherein:

R'is phenyl {para-substituted by: halo, hydroxy, nitro, S(O)(C1.¢.alkyl), S(0),NH,,

15 S(0):NH(C\.6 alkyl), S(O),N(Cy.6 alkyl),, cyano, Cy.6 élkyl, Cy6 alkoxy, NHy, NH(C) ¢ alkyl),
N(Cy alkyl),, C(O)NH,, C(O)NH(C1_6 alkyl), C(O)N(Cy.¢ alkyl),, C(O)[N-linked
heterodyclyl], CO2H, COy(C1. alkyl), NHC(0)(Cy. alkyl), NHC(O)YO(C1.¢ alkyl),
NHS(0),(Cy.6 alkyl), C(O)(Cy6 alkyl), CFs, OCF;, phenyl, heteroaryl, (C.4 alkyl)phenyl, (C;.4
alkylheteroaryl, NHC(Q)phenyl, NHC(O)heteroaryl, NHC(O)(C;.4 alkyl)phenyl, NHC(O)(C;.

20 4 alkylheteroaryl, NHS(O);phenyl, NHS(O);heteroaryl, NHS(0),(Cy.4 alkyl)phenyl, |
NHS(0)2(C;4 alkyl)heteroaryl, NHC(O)NH(C.¢ alkyl), NHC(O)NH(C;.7 cycloalkyl),
NHC(O)NHphenyl, NHC(O)NHheteroaryl, NHC(O)NH(C;_4 alkyl)phenyl or NHC(O)NH(CM
alkyl)heteroaryl; wherein the foregoing phenyl and heteroaryl groups are optionally
substituted by halé, hydroxy, nitro, S(O)(C;.4 alkyl), S(0)2NH,, S(O),NH(C.4 alkyl),

25 S(O)N(Cy.4 alkyl),, cyano, Cy4 alkyl, Cy4 alkoxy, C(O)NH,, C(O)NH(C1;4 alkyl), C(O)N(C;.
4 alkyl)s, COzH, CO(Cy 4 alkyl), NHC(O)(Cy.4 alkyl), NHS (0)2(C1.4 alkyl), C(O)(C1.4 alkyl),
CF; or OCFs};

R%is phenyl or heteroaryl, either of which is optionally substituted by halo, C;_4 alkyl, Cy.4
alkoxy, S(O)n(C14 alkyl), nitro, cyano or CFs;
30  R*is hydrogen or Cy4 alkyl;



substituted by hal o, hydroxy, nitro, S(Ok(Cl_4 alkyl), S(O 2NH2,
S(O2NH(C1L_4 alkyl), 25 S(O2N(Cl1_4 aI kyl)2, cyano, Cl.4 alkyl, ClL 4

al koxy, GyO)B#NR17C( O NH(C1. 4 al kyl ), C( ONCL_ 4 al kyl)2pCTSEBR/02082( CL_4
al kyl), NHC(O (CL_4 alkyl), NHS(O2(Cl_4 alkyl), C(O(Cl_4 alkyl), CF3 or
OCF3}; R2 is phenyl or heteroaryl, either of which is optionally

substltutgﬂ th w1 gizcﬂ) | Cl 4 alkoxy, S(On(Cl 4 alkyl), nitro,
cyano or ls 311‘ ngl ?s hyéﬁ%ﬁg%n or Cl_4 al kyl; WD 03/042177 3
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m and 5n a(EE_o,on@@Ependent I y, 0, 1 or 2; or a phar maceutically acceptabl e
salt ther oI vate thereof; - provided that: 10 when R3 and R5 are
bot h hydrlgpglé 1-4 ﬁﬁ(ls ethyl, R6 is para-(S(O2CH3) and R2 is unsubstituted

phenyl t phenyl , para-net hyl - phenyl, para-
trifluor ?&%haﬂgdeﬁﬁﬁgﬁﬁﬁ?ﬁ%r ophenyl; when R3 and R5 are both

hydr ogen, ora@hammehytauy%cqéamasae &0y aClvanche®dfi S unsubstituted
phenyl , p&élg(ﬁ%l or pyrid-4-yl then Rl is not para-chloro-phenyl; and,
15 when P8VERYUMRE are both hydrogen, R6 is para-(S(02CH3) and R2 is

met a-ighl oro,p H%?g:b [ tlﬁ& . ar r%@ hen- 1S not
parali‘él uor o- phenyl-. t%%rll)gglo rct?#g eﬂH’i’ g é((ﬁ?gﬁf{] %%afﬁ exi st
in different Itﬁmmﬁ’sut@te(ﬁ phers] (e & is ast [ﬁf@ﬂfetﬂbﬁ?fpﬂenﬂllﬁaﬁ -BlcBRMBhSny], gRATeL ri C
i soners or tautgners). The present invention covers ‘all such'isomers and

m xtures ther éﬁﬂuPWn%ﬁﬂIlylmhé@d@F Bendichlpppiantlabl e sal ts include acid
I G G T M I o o e
or p-t ol uenesunginsstiaited pRényl, 39EHL-ARRIphdd-4L ATREH IR" s At FhrBlHliokd-BRerRlahdl S-
for e whenR3 and R? are both hydrogen, RCis para-(S(0),CHs) and R? is meta-chloro-
phenyl, unsubstituted phenyl or thiophen—3-y1 then R’ is not para-fluoro-phenyl.
Certain compounds of the present invention can exist in different isomeric forms (such
as enantiomers, diastereomers, geometric isomers or tautomers). The present invention covers
all such isomers and mixtures thereof in all proportions.

20 Suitable salts include acid addition salts (adducts) such as a hydrochloride,
hydrobromide, phosphate, acetate, fumarate, maléate, tartrate, citrate, oxalate,
methanesulphonate or p-toluenesulphonate, or, additionally, formate. Acid addition salt is, for
example hydrochloride or formate. '

The compounds of the invention may exist as solvates (such as hydrates) and the

25  present invention covers all such solvates.

Alkyl groups and moieties are straight or branched chain and are, for example, methyl
(sometimes abbré\./iated to Me), ethyl, n-propyl, iso-propyl, n-butyl, sec-butyl or tert-butyl.

Cycloalkyl is for example, cyclopropyl, cyclopentyl or cyclohexyl.

N-Linked heterocyclyl is a nitrogen-linked, non-aromatic 3, 4, 5 or 6 membered ring

30  optionally comprising one further heteroatom (selected from the group comprising nitrogen,
oxygen and sulphur). It is, for example, aziridinyl, azetidinyl, pyrrolidinyl, piperidinyl,

piperazinyl, morpholinyl or thiomorpholinyl.



exanpl e hydrochl oride or formate. The conpounds of the invention may exi st
as solvates. (such as hydrates) and the 25 present invention covers all
such sol waDa@3/04Arkyl groups and noi etties are strai ght or Ipcasehzeoshai n and
are, for exanple, nethyl (sonetines abbreviated to Me), ethyl, n-propyl,

i so-propyl, n-butyl, sec-butyl or tert-butyl. Cycloalkyl is for exarrple
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pyridyl, pyrimdi nyI i ndo or ben2| m dazol yl. "15 (C1-4 A’k nyl is,
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for example, NHS(O)apyridyl. NHS(0)»(Cy.4 Alkyl)phenyl is, for example, NHS(O),benzyl.
20 NHS(0)y(Ci.4 Alkyl)heteroaryl is, for example, NHS(O),CH,pyridyl. NHC(O)NHheteroaryl
is, for example, NHC(O)Nprridyl. NHC(O)NH(C,.4 Alkyl)phenyl is, for example,
NHC(O)NHbenzyl. NHC(O)NH(C;.4 AlkyDheteroaryl is, for example,
NHC(O)NHCH,pyridyl.
In one aspect of the invention k, m and n are, independently, 0 or 2. In a further aspect
25  of the invention k, m and n are all 2. ,
In another aspect of the invention R’ is phenyl {para-substituted by: halo, S(O)i(Cy.4
alkyl), S(0),NHz, S(0),NH(C/. alkyl), S(0),N(C1.¢ alkyl)s, cyano, NH,, NH(C6 alkyl),
N(Cy.6 alkyl)z, CO2(Ci1. alkyl), NHC(O)(C1.6 alkyl), NHC(0)O(C.6 alkyl), NHS(O),(Cy.¢
alkyl), NHC(O)phenyl, NHC(O)heteroaryl, NHC(O)(C;.4 alkyD)phenyl, NHC(O)(Cy.4
30 alkyDheteroaryl, NHS(O),phenyl, NHS(O)zheteroaryl, NHS(O)x(Ci-4 alkyl)phenyl,
NHS(0),(C;.4 alkyl)heteroaryl, NHC(O)NH(C1-6 alkyl), NHC(O)NH(Cs.; cycloalkyl),
NHC(O)NHphenyl, NHC(O)NHheteroaryl, NHC(O)NH(C;.4 alkyl)phenyl or NHC(O)NH(C; 4

alkyl)heteroaryl; wherein the foregoing phenyl and heteroary! groups are optionally



20 NHS(O 2(Cl-4 Alkyl)heteroaryl is, for exanple, NHS(O 2CH2pyri dyl .
NHC( O) NHhet eroaryl is, for exanple, NHC(O NHpyridyl. NHC(O NH(Cl1 4
Al kyl ) phewlosiog217f or exanpl e, NHC(GyNHbenzyl . NHC( O NH( CPC#/SE02/02054
Al kyl )heteroaryl is, for exanple, NHC(O NHCHZ2pyridyl. In one aspect of the
invention k, mand n are, mdependently O or 2. In a further aspect 25 of
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The variable IS In_a further aspect of the

subst.ituted b
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NHO( ) ( Clg@y ey, hiicy DES Y koGl ONTRe g I,
NHC( O) ( OL 4 )g‘f% )P gb"f' &9 Hé%ﬁ?}yg d(% ahﬂ?y gﬂ) NH&E %Sﬁ@ﬁ%é,
NHS( O) 2hetadinydar @DzHNEBé(O)lZ @@%NH@@)OCRH%M) N'HWO) 241B11),4(0)(Cy.4 alkyl),
al kyl') het Oar(i('g}% t/\/ner ei.n the foregoi n&é er;xﬂ and heteroaryl groups are
opti onal I'y"3 SP‘%&‘% WioRal osubstiy It r &he BuEblgIcis 4 aI kyl ),
S(O 2NH2, S O WH(ifFk C% % @/ ) aI k
Cl 4 al koxy, C(O ND u{'}héé? 6)%‘ el i ﬁ% é‘%} 1&%@ PSR F)
C02( C5_4 GOKGL) alkNHOGEJ)?(OJ@% alkiyy| NHSNB@(@)M@LNH@@@ 4 }C]?] eiy14 aI kyI )
CF3 or Cﬁiﬁ (i[)?épeci{ y optional ld/ substituted by halo (&a e variabl e
is 2. I n GO tregd YW“&%%&‘EH YO (e alkv@al@qnofhomHiSéO}a nwﬂkyl)heteroaryl
{ par a- sulgtd-diH R, 5:% K’%@h ﬁ 9%@ | K 6 al kyl),
NHS( O 2( G185 kylo %ﬂl%ﬁz&ef%a )gp %%e—gpt% ale gubsM_| gc(dcgy(
In another aspect R! is phenyl para-substituted by S(O)(Ci.4 alkyl) wherein k is 0, 1
or 2, (for example SCH3, S(O)CHj3 or S(0),CHz), NHS(0)5(Ci.4 alkyl) (for example
20 NHS(0O),CHs) or NHC(O)(C;.4 alkyl) (for example NHC(O)CHs). In yet another aspect R,1 is
phenyl para-substituted by S(0)»(C;.4 alkyl) (for example S(O),CHs), NHS(0)y(Cy.4 alkyl)
(for example NHS(0),CH3) or NHC(O)(Cy.4 alkyl) (for example NHC(O)CHs). In a still
further aspect R! is phenyl para-substituted by S(0),(C;.4 alkyl) (for example S(0),CHs).
In a further aspect of the invention R%is phenyl or heteroaryl, either of which is
25 optionally substituted in the ortho or meta position (that is ortho or meta to the point of
attachment of the R? ring to the the rest of the structure of formula (D) by halo, C;.4 alkyl, Ci4
alkoxy, S(0)n(Cj4 alkyl), nitro, cyano or CF;.
In another aspect of the invention R? is phenyl or heteroaryl, either of which is
optionally substituted in the ortho or meta position (that is ortho or meta relative to the

30  position of attachment of that ring to the structure of formula (D)) by halo, Cy4 alkyl, Cy4

alkoxy, S(O)n(Cj.4 alkyl), nitro, cyano or CFs; wherein n is 0, 1 or 2, for example O or 2.



NHC(O) (C1_4 al kyl)heteroaryl, NHS(O 2(Cl.4 al kyl)phenyl or NHS(O 2(Cl_4
al kyl ) heteroaryl; wherein the foregoing phenyl and heteroaryl groups are
opti onal Iwogalsxirt uted by hal o |. I n6another aspect Rl i sPphSRY1/02054
para-substituted by S(Ok(Cl.4 alkyl), wherein Kis O, 1 or 2, (for
exanpl e SCH3, S(O)CHS or S(O2CH3), NHS(O 2(Cl.4 alkyl) (for exanple 20
NHS( O) 2CH3) or OéCl 4 I e, NH | n yet anot her
aspect RL is In enyrll ArEPE Bs%(ﬁ% ’EOé‘aﬁ%?ﬁ)é?%)( C§11<am99ta ly PP%‘Pnaélﬁ(anpl e
S( 0) 2CHB) subbHEEN el thucth Kiorolck 2 b ROV B

al kyl') (for exarrpblgle NH(Cé:( O CH3 )(.)ml n aofg??ﬁé furt @ t%rx (hg%ﬁ
par a- subski Qnetaéléﬁcb%@@l@sz(@lmdfs aih khel grthpfaymesx pogitien (S’(th')) aﬁ&@) rmg n a furt her
aspect of the either of which is

het e
optional l'y subst% @ﬂ%l%rga%PﬁR%tqtés g?tte‘wé lﬁﬁut??é‘fe‘ae‘{)g%rngi @Fpeﬂalllé(tOPF@n%]ﬂtSHbSttWteﬁret a

to the pobyhal®br CRI ¥ohERMpIOR NS I8 JphBg! %f‘yr ] Tyeture
of formul a}n(l)) bgg)ha | o, CIE4 alk rgh a?ﬁfé@‘;",p% é)ﬁ?&i%hh%[ﬁﬁy% ,di;c
nitro, cyﬁim)ylor CF3. In anot her aspect of the invention R2 is -phenyl or
het eroaryl, her é—‘HBhICh [ |o ally substituted in the ortho or neta

posi tion (t hat |asS tf c?rSP‘?‘Fé ea‘ﬁ’ wenedlygiephenyl (Fysxemple Lilueropberivhent
of that ringntQopiayst Bl‘f‘lﬁbﬂfgﬁeﬁfl (fo? Eﬁ%ﬁte (3|4)Cé1§113$ vdij%@l o%é‘ldoq%l%ygfhenc};l)z- £ or

al koxy, S(On(Cl_4 al'k cyano or

exanpl e Omopo- thomhelaﬂ (Oﬁb? ﬂa?rnﬁleB@Mﬁﬁpl%@mﬁﬁlorﬂoqqehlk@m»lphe:tyl apecimpe i s
opti ﬁ%al I Sti tut 3{ &Wspem all %ptl onal ly substituted by halo
(suc %m gtoé BhrenV 6)“ & Basﬂ?étt}hylls phgphpr mopgithiexspherylntsx pxamplers) .

I n one asmép@aylcbrstuﬁtg&bf)ﬁgn gn is on the ortho or meta position of the
phenyl ring. 1n a further aspect R2 |s optionally substituted phenyl -

(especi al | y ophiapothtt a}spsctbﬁtthetmvadmnER iy hipdrogerosr 1QEBYL. When RXRQL&IRE i s
3-fl uorophenyl , | or ophen uorophenyl or 4-CF3- phenyl. In a still
further a(g h(ig hﬁh@ﬁiﬂ“ tgl’f‘ﬁ’l’fél RJI i§GHtaged iias. fox W“@kearﬁlilﬂ R aBsoftgor opheny!|
or 4-flu I3 f

3.5 dof | 8%’?%%%2%“;" I BT oh v BHER T oty 1 RERBRE M rgpe

nmono-16C1 lnvqttlhoﬂ?)lspmmyl (for exanple 10 4-net hoxyphenyl). In a still

further aspect B‘ggen yl or_nono-fl uorgphenyl (for exanple 3-
f 1 uor ophenyl PaAf“lIf S shessy PY theipvention Rers ¢Bidect of the invention R3 is

hydrogen or mahRybhe MiBE ¢33 ttleSi : S hltrd, BFarGREDON toO
which R3 is attac he%é/%}gs, I3?ore 8%@ K%/h%dr&@éhbﬂa% ?ﬁém tro C&n% &
alkyl, Cy.4 alkoxy, CF; or OCF;. In a further aspect R’ is hydrogen.
In a still further aspect of the invention R® is methyl or ethyl (such as methyl). A
20 compound of the invention wherein R® is methyl. A compound of the invention wherein the

S(0),R® group of formula (I) is para disposed to the remainer of the structure of formula (I),

that is, it is as shown here:

5
R S(0),R°

In another aspect of the invention R® is C;.4 alkyl and wherein the S(O),R® group of
. 25 formula (I) is para disposed to the remainder of the structure of formula @.

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

R R S(O),Me
O 2
RZJ\)\ND-N—U\/Q/ (la)



configuration. In yet another aspect of the invention R3 is hydrogen. In a

further aspect of the 15 invention R3is nmethyl. In a still further aspect
of the irnwensioe@17R4 is ethyl. In anofher aspect of the i nPEmSEO0MRS4 i S
hydr ogen, hal o, hydroxy, nitro, cyano, Cl1 4 alkyl, Cl 4 al koxy, CF3 or
OCF3. In a further aspect R5 is hydrogen. In a stiII further aspect of the

i nventi ow&qefn%lmugﬂéRo ee%]rl?éhné\@%&e rol {ﬂ’l{ A 20 conpound of the

i nvention wherein ie i nvention wherein the
S(O) 2R6 growp wher n? mnyardgteh ah® Rﬁasrmdbﬁi@&x@@ghé[@l tRe R Efé"ﬁcbt'lﬁfa—ﬁtathbg@
structure of formula (I), that is, it is as shown here: In
anot her as pectPl’t?Pylt ﬁéfarfﬁ%téﬁlt]?fmﬂym pHaga-Tifluprerhédhyl-phedylwher ei n t he S(O) 2R6

group of ) he. remai_nder of the structure
of formula ? ‘%%HJ]& YZ‘Nge’P ?}P‘i ﬁe %@Béﬁ&u@ﬁ@ﬁ‘ﬁ‘%éﬁﬁ %ﬂ\?éﬁﬁ”il%ﬁ %Flﬁﬂ%ﬁéé a
conpoynd of fQ{ h@-&ﬂl&b helfl: R3 O S(0)2Me R2 N N (la) WD 03/042177 7

PCT/ SE02/ 02054 wher ein F?l and R3 are as defined above; provided that:
when R3 is MydwbaeR’ miydREen endiRS isastsibatiteteld pheyytheh RéliisiltﬂASdmﬁIomphenyl
par a- net hoxy- enyl, para-nethyl-phenyl or para-trifluoronethyl-phenyl;
when R3 is hy gen and R2°is unsubstituted phenyl, pyrid-2- yI or
pyrid-4-yl th k] a- r S en and
R2 i s unsubst ?\?}& 5 hé/ﬁryﬂ%gﬁ ﬁlpdik Cr?létgr‘fg OQQ%QXA(JA clh";é\ﬁbfsﬁf) enf))/}fen A tﬁ% HfWﬁen
R3 i s hydroger a]udelRR nssndr@hm-ﬂdrdrmphemhenyl unsubsti.tuted phenyl or

t hi Oﬂ@en- 3-yl then Rl is not_para-fluor o-phenyl 10 The present invention

furt provi d Péex“?Bh‘p’iWE?fborbﬁurth%rrRFBYlgeﬁ("I‘?OIBPOU(HFiéaf fomude(Ihorda) whergindnys .

par a- subsfpieht ?'a é henyl or
nono- flaﬁor ophe F}bfsu%dzcg %i?(l uérgﬂ %&@Qs%iogﬁ%? %Q?Rﬁh%fnm Po°Cl 4
al kyl ( sbloraghenpt(sodh)asFBuorbpbertyDy ax&mﬁnn@drdgwwgﬁmlkyﬁm BRRRNRDE] Ng
in free hase formor in the formof a

1s, for example, hydrogen); said compound being in free base form or in the form of a

hydrochloride adduct.

15 The following compounds illustrate the invention.
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vi <t d44d-~t ddCO0 W Jo, s~~aNOOo-+ NMdUOU-0\O0
\ONNNNNN4 U-I- UOWW 03/045}77 13 PCT/ SE02/ 02054 | n anot her
aspect thwopsesamt invention provides”each individual conpoursdoz/eoss ed in
Table I. In yet another aspect the present invention provides Conpound No.
2 of Table I, or a pharmaceutically acceptable salt thereof or a solvate
t her eof ; Conpolngoftier aspBet thd prebdhtofivedBon Bfoviablse %}gé gy
accept abl,f: t t her eof or apsol vat e thergeof 5T ngdféltﬁ)dnlg%) Jml?%%{eﬁlll

i nventi ont & fh YSF Yloshea aspest @ﬁmenhnv%élwrpm@\eé@e@ompmmdgm 2 afdrakRd, or a

Schenes sho eparation_of_ an

i nter rredlzpa}ftagnﬁcseggéﬁw acé(%iné e §ﬁgtg8%} Ha%gﬁé%’és qmpeying %59855 67 or 68
protect i nif Tablelpor Aphdrasagicylly ad2s Dpt'a§let§§1'f'¥ﬁélreof OBE sbl%atlé%ﬁ LDA i s

l'ithi Em dii sopr opyI am de; and TME N, , t et ranet hyl et hyenedi am ne.

SuitaBl e coupl gompennds ofiibe iyentRyBraprbeqrepdddhs) shb@nAn derprocedsksoh fabes

i t t f d of f |

(11 "or ° a0 SRl tb Sochl RIS dof i i K Al ABrnEmedina vosd | )
R HN S( @ 8bhemes A dddl 3. (INSBemekSt ot lbdjq's 92190? fxg G}Bu % l‘r’)’Bé\'x@gernezlylrl Ac

is C(OCH3). and acetic acid, in a suitabl ent ('suc
al i phat i BZis deras1yl; L l%&@m diigapnemddhidat andSVIEDeREV, BIINI’UQ’ (for exanple

(:I:-gugf)lcl)'lg%&a% n@létﬁgér}édla?m%g n?l%ya%?e couphrrllg aéer}l\t/selggllu?ig Pgl(:g}rnOPb gr 191 T%ar ed by

10 A compound of the invention can be prepared by reductive amination of a compound

of formula (I) or (a):

1 3
AL o L

with a compound of formula (II):

. ' RS |
HN 0 o
, SOLR" (i
™
R4

15 in the presence of NaBH(OAc); (wherein Ac is C(O)CH3s) and acetic acid, in a suitable

solvent (such as a Cy¢4 aliphatic alcohol, for example ethanol) at room temperature (for
example 10-30°C)

Alternatively, a compound of the invention can be prepared by ‘coupling a compound

of formula (IV) or (IVa):
R' R R g/
REMN RZJ\/'\N
(V) (IVa)
NH ‘ NH
4 | 4
20 R R

with a compound of formula V):



of formula (1V) or (IVa): RLRBRL R3 R2," Na N (IV) R(IVa) NH NH 20 R4
Ra wth a conmpound of formula (V): WO 03/042177 14 PCT/ SE02/ 02054 R5 CO2H
S(0) 2R6 (WP o3421me presence of a sui l4bl e coupling agent (PCoISEexep e
PyBrOP or HATU) in the presence of a suitable base (such as a tertiary
am ne, for exanple diisopropylethylamne) in a suitable solvent (for
exanpl e N-net hyl pyrrolidinone or_ a chl Oébn ted solvent, such as 5 .
di chl oronet hane) at room tenperRiure (fpr2exanple 10-30C). The starting
materials for these preparative S and Schenes are either _
commercially avail abl e or can bg @g By i t@l’éft ure methods, adapting
literature methods or by foll owkgg or adapting hods herein described.
In a further aspect the invention provides processes for preparing the
conpounds; b QVieliid Ma. ' j .t he processes
ar gp novelmgfrll%lp%%é%g%g?gylgd}g%/%ggygggen?gfrc’% E)garrh}gégﬁl %?(2%8% i[Tlr@ 8 %%?e‘ﬁ?sle_ﬁ}ﬁ? The
conpoundsofofsuithidle basee(st¢tons diastarpamhine for leﬁ@rnplh@lﬁi@@ﬁ@pbﬂ&tﬁﬁlhﬁmnd) i le'![ﬁtdbw | ar
as nodul ators (such as oni sts, partial agonists, Inverse agonists or
Oi‘jenbffg%‘ﬁ‘émﬂi? & eﬁhaé]@éﬁ%ﬁ%n(’@s%@?c@fg@mtyatMena@ﬂ¢h/aSt y, and may be

ant agoni st

used isn tdenbrRRtHERRS at%m%%ﬂh%?ﬁgrgﬂ%%&h{ﬁé Wr@r y, proliferative or

hyperproliferative diseases, gli‘ca medi ated di seases

(i ncl udi ng r ejBetstating nateraissiol &retseﬁrepmgaﬂsm@fhgﬁs 5@@%&3%@ an‘éféilt;ﬂbf ed .

| mrunodefici ency Syndrome (AIDS)). The conmpounds of the present invention
are al so WWF%@Y F‘ﬁal[aghﬁ Wie g Praparedriyrlifergture piethodeadepfingiterstiie methods

I mrunodefd 6, entYwMb W Sad W?tggés%ekéé%ggmﬁgg&.l s and, therefore, are of 20

value in thé prevefition o viTuses (such as HV), the
treatment of ilnfadotth@raspsct the invention provides processes for preparing the compounds of

10 the invention. Many of the intermediates in the 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
receptof (especially CCRY) activity, and may be used in the treatment of autoimmune,

15  inflammatory, proliferative or hyperproliferative diseases, or immunologically-mediated
diseases (including rejection of transplanted 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 ’

20 value in the prevention of infection by viruses (such as HIV), the treatment of infection by
viruses (such as HIV) and the prevention and/or treatment of acquired immune deficiency
syndrome (AIDS).

‘According to a further feature of the invention there is provided a compound of the
invention, or a pharmaceutically acceptable salt thereof or a solvate thereof, for use in a

25 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 CCRS5 receptor activity) ina wérm

blooded animal, such as man, in need of such treatment, which comprises administering to



viruses (such as H'V) and the prevention and/or treatnent of acquired

i mmune deficiency syndrone (AIDS). According to a further feature of the

i nvent i orwDhene17s provi ded a conpoudd of the invention, POT/SE02/02054
pharmaceutically acceptabl e-salt thereof or a solvate thereof, for use in a
25 nethod of treatnent of a warm bl ooded ani mal (such as man) by therapy

(i ncl uding.,pr.o l axis). According to a further feature of the present

i nventi On%l%grtugﬁ)l%n %ﬁf%%%"a@am&n{r‘gé%%&nﬁ%lpd Oﬁﬂﬁlﬂr%ﬁfeptﬂ@v?ﬁ’é’ﬁnﬁri the receptor
activity fiespeaiuabily QeBRapieaepliRfedt®r h bk diedt warm bl ooded ani mal
such as man, in need of such treatnent, which conprises adm nistering to WO

03/ 042177 15 PO® SEgN 0Re5Yon slap dremdasdlie wse ofhfcenpbwal afitbel imtvenfiorg oconpound
of the present invention r harmaceutically acceptable salt thereof or
a sol vat epekfai’ilglfi%%'fl?ﬁg‘h%c_cﬁﬁ’%@g ﬁ{ﬁt F%Vé’ﬁ?f Bi° é{‘?‘%gh%%fv?s e&ﬁ%mqgeesmc@ly 2
compound RikdichBetTYLMEiRBmEE oftrafd %ﬁ%gégﬂ%hﬁ@ﬁi%ﬁug? ﬁggénsgg[:)s%riﬁﬁg by L her eof

or a solvate thereof, as a nedi canent, peci a canent for the

t r eat ment rhehmetoahapiréist (esperielly riermmat@id pithdtigr yRelipremsedispsets, &siezample,

r heumat oi thrjti specially rheymatojd arthritis). [Respiratory

di sease igf)%boﬁft %ﬁﬁ@ ‘Pseb@ﬁsﬁ‘ﬁ’a%{;% IRITIGEE nEXSEn Y Fj&?ﬂ}méma&c@i?@}’

i Ntrinsi Cohr6E bt BVeErQE a9HSh (B2 ERIMBPIRAL bithmbL L Llﬁfwaﬁn{aﬁgﬂ—fésﬁ({nslv@}ffsggroq't e
asthma (for exanple |late asthma or airways hyper-responsi veness) r
rhinitis histuf{entabllegy etro@tic dphitis or thironicirkinits indinding ehinhisrbdebsa, i ncl udi ng
rhinitis caseosa, 10 .hypertrophic rhinitis, rhinitis purulenta, rhinitis

Si ccaldor Wﬂeﬁmpﬁéc ] P%éﬂ‘ﬁﬁ’csdg’é,leﬁ%n%‘i%%ﬂéca QR uRLtS TaC I GrNGIEGSA G BIABB S |
fibrinousMitiPSeHIJ 14 e R L hi nitd sy nal
rhinitis including r iniﬁ@}"ﬁ%ﬁ@&gé’}k’%&%ﬁ@ér B%Qr‘%\ﬁ%%g#o%érf@ﬁ%‘ﬁfﬁﬂg% and
is. par tseasdnal thynitis irchmligy rhifitinhénveda (hhnfeaan) toh essoasp@ahinitve ; prdisent

i nvention qDI’.O\{i gyes t he U%E .of a conpound of the 15 invention, or a

phar maceRA ey IBHOLINUYSl| ¢ t hereof or a sol vate thereof, in the

manuf acture ofy,a, ' st'ix;ggﬂ} j f {8 ting
chenoki ne recept g?ﬁlggg I VI t35%%%§§Yé£pf"§9@%§¥rﬂ(eec‘%%t"gré%g@ |81\1/1{|Ht)(§/H égspeci ally
r heunight oi idvenrtiony o1t 4 pharmiaceuaicaldy mcefthivle dadthrrdofat a salusth tlesedfrin)the The

i nvention al so provides _a conmpound, of the invention, or a pharnaceutically
20" accept BFHaWEof aipedicment Tof use iR/ WewpY KOF vFDPle Srodylaing shemelden EagRion |

especi al | %+i3itfRAp&GIIBRNECRS receptor activity (especially rtheumatoid arthritis)) in a warm
blooded émirnal, such as man).

The invention also provides a compound of the invention, or a pharmaceutically

20 acceptable salt thereof or a solvate thereof, for use as a medicament, especially a medicament
for the treatment of rheumatoid arthritis.

In another aspect the present invention provides the use of a compound of the
invention, 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 |

25  activity (especially CCRS5 receptor activity (especially rheumatoid arthritis)) in a warm
blooded animal, such as man).

The invention further provides the use of a compound of the invention, or a
pharmaceutically acceptable salt thereof, in the manufacture of a medicament for use in the
treatment of: |

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

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



for the treatnent of rheumatoid arthritis. In another aspect the present

i nvention provides the use of a conpound of the invention, or a

phar maceuwDaalohzt7accept abl e sal t théPeof or a solvate thereafSEod/oRoshe

manuf acture of a medi canent for use in therapy (for exanple nodul ating
chenoki ne receptor 25 activity (especially CCR5 receptor activity
(especially .Ql.4.a 1.t U P =10l : man) . -
The inventigﬁﬁgﬁg?%g$g%F%%? ghﬁt emdggﬁ% gﬁ%gﬁégﬁﬁﬁggﬁm¥ﬁ§£?W@Eﬁ??%%?’or a
phar maceut i hgpertyoride ghiaib) rdirdad purtifearagdfinitis Ricther rnitif metivareernbsaa

medi cament for use in the. treatnment of; 30 (1) (the respiratory tract)
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allergic, intrinsic, extiThei C oF "dust as %na, particularly chronic or
i nvet®rate dghiigpsatdoddosise famelt e nt@dashiegwiesised) Hasey®lyposis; fibroid lung or
hyper - responsi veness) 1; bronchitis { such as eosinophilic WO 03/042177 16
PCT/ SE02/ 028Bapathye éfetstitiploneumgpigt e, al l ergic, atrophic rhinitis or chronic

rhinitis,jn i.ng: Lhi i td t. al
pur ul en; 2" FisHEapR il LitclocE ARARR, bR 1AEAINE, ARbiBlchorts sk ARBlI,
i ncl udi ng  cepuiaEsthidpbihiddabiFchak apgeod Bgiey ssorhikiviatth8tiosr R&esaf oul ous
rhiniitis; seasonal rhinitis including rhinitis nervosa (hay fever) or
vasonot or 5dispisal. Hebeet Satisaspel G4o&en § AyNdEQMS Of SYSETHA BCIpePiat ed di seases;

nasaj; PolyPogkSind LRLAIALUNG Ac ol AlARRIANGC) QAL § SherRBSHIBAL & (2)
(bone” and”’j oints FUHrdes itnet U i ng rHeumatic, Infectious, autol mmune,
seronegat i vaernfpaad ydbeambbiofaiiaties 1(8146 plass, absHphiusbusipanBydmptigus, |
psoriatic arthritis or Reiter's disease), Behret's disease, S ogren's
syndrome or Epigstraplysis ullesepuitisaria @ngigylerpiagi vesatdidey eyihepns quipsieaus at opi ¢
dermatitis, contact dermatifis or ..dermtides, seborrhoetic
dermatitis, e‘ﬂsll%(?@%laﬁl lé\neﬁtss,’ %ﬂ%eﬁg%rgg)%tg,gg Y)%ﬁ%ggéﬁgﬁlevﬁgﬁi gus, Epidernolysis
bul | osa, (Qr {dae@bintestifd §ia0f) €TJ¥HS: dié@a%@,tﬂrbdﬂtﬁ,e@sﬁfoFﬁhﬂﬁ@ﬁro-éﬁt&ﬁﬂﬂgouS

eosi nophilias, uveitis, Alopecia areata or vernal conjunctivitis; E4)
(gasi? oi nt estEsieaytosis £enohn Gekseasss ulteréixe eolitiss Britabl howed diseasohifeqdcrelated

Tritante palmety ERRN RS R e e e PSP R B BRI o
remote fromegfgmagut (for exanple migraine, rhinitis or
(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;
20 and/or
(6) (other tissues or diseases) Alzheimer’s disease, multiple sclerosis, atherosclerosis,
Acquired Immunodeficiency Syndrome (AIDS), Lupus disorders (such as lupus
erythematosus or systemic lupus), erythematosus, Hashimoto’s thyroiditis, myasthenin
gravis, type I diabetes, nephrotic syndrome, eosinophilia fascitis, hyper IgE syndrome,
25 leprosy (such as lepromatous leprosy), Peridontal disease, Sezary syndrome, idiopathic
thrombocytopenia pupura or disorders of the menstrual cycle;
in a warm blooded animal, such as man.
The present invention further provides a method of treating a chemokine mediated
diséase state (especially a CCR5 mediated disease state) in a warm blooded animal, such as
30  man, wnich comprises administering to a mammeal in need of such treatment an effective
amount of a compound of the invention, or a pharmaceutically acceptable salt thereof or

solvate thereof.



eczema); (5) (Allograft rejection) acute and chronic follow ng, for

exanpl e, transplantation of kidney, heart, liver, lung, bone marrow, skin
or corneawoams/oeironi ¢ graft versus hddt disease; 20 and/ oPCTBEY/@0ber

ti ssues or diseases) Alzheinmer's disease, nmultiple sclerosis,

at heroscl erosis, Acquired I munodeficiency Syndrome (AIDS), Lupus

di sorders (such as lupus._ erythe sus or system c |lupus), erythematosus,
Hashi noto' s th@r%ﬁ%ﬁt_ iug?aﬁ%?é?lﬂgﬂ%ége BreRi: %t $8 armaﬂ‘?“g’ﬁé vacceapksali c
syndr one, theRsf BofINdid thef$ ot il thdWiRekic L8RnRYNEF PR %ﬁ)ohe@éﬁﬁﬁél,(sﬁﬂf% as

| epromat ous | eprosy), Peridontal disease, Sezary syndrone, | diopat

t hr onbocy®apdn partisulao mepdolatidg sherdeise wepthe(fornstnplaC CRYabesptdrnadivivgy said

bl ooded animal ., . such n. . The. present invention further provides a
method of MERGs} ﬁd“’émgﬁr‘éﬁ%m“}?ledﬁedﬁ‘ca?fgamd’r%%%@agq Bltasmpesiiierliparqtise 45 ©CRS
nmedi atsed ﬂiaﬁﬁg&gtigél@bﬁ,)pogiﬁoﬁ' war m bl ooded ani mal, such as 30 nan, which _
conprises admnistering to a manmal in need of such treatnent an effective
amount of a cohipeelot infanbther hapeetrthe presem invenfib@proides tiphatohaceataept abl e
salt thereof or. sal.vate thereof. V\D%é)Béng??_l? PCT/ SE02/ 02054 I n order
to use a PEHSIRG YEHCR HUTPLRES ACPBIROWRE Olhe MyeRERT Of P PAMTACaRalY agseatablyl ¢

thereof oftSRINGH R al AR/BOTherebP (acfib@in%bgaﬁ?@? ?lﬁld-gg B&%ﬁﬁ%&é@i@ﬁll}? gcc%t\é\ﬁ'é m bl ooded

animal, such as nman, in particular Ine receptor (for
exanpl e CGORS/ankddptrdoy cawier.vintayfurthei abpedt tigr @eicaninvesticiopronidey a prycsislfai @d i n
accordance W t h scgan&lgcrq%ﬁ)harrm eutical practice as a 5 pharnmaceuti cal
conposi t i BRPAHHL LS OSSR NEHC I s IRRsiset HBXiBE astevstingisdient WEh apr ovi des a
phar maceWHagakc @m@,od%' i i C i C glan-g j.nwention, or
a phar na(l:%utﬁ?cg}lﬁy accgé ttgdg?gé}hgat’tcg{%feﬂr%??rrgerr' ;ﬁggo v %I%htﬁgﬁ%dg;w( active

i ngr edi errdminiandica, pregrhaenasiiicalcbypasitepvilbbeferaislj dympiise fbh 0N toGI9 %w
carrier. In a further aspect the present invention provides a process for
the 10 pr8pFat o e’@?’t)s’é]iOEF I&rﬁgﬁfg’éi’ o) Ghiocd) Camphill srose picksral)y dom .40 to

0o ech g e o ot OGEBOSHL oAl byl SR g
conpdsi t iverightiblelngrasécbomtityl comppsities. from 0.05 to 99 %w (per cent by
ge'lg h: 2)’ ore ﬁlréeﬁchgrrrggple%tiéarl %g]mg(')s?tSiorEsoof%}(l)is (i)/gv\;entsi})rll lnlay rglg ragm?nrigcfer%é ?r? Ltzllngarré) m
manner for the disease condition that it is desired to treat, for exampie by topical (such as to
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
20 the form of, for example, aerosols, dry powder formulations, tablets, capsules, syrups,
powders, granules, aqueoué or oily solutions or suspensions, (lipid) emulsions, dispersible
powders, suppositories, ointments, creams, drops and sterile injectable aqueous or oily
solutions or suspensions.
A suitable pharmaceutical composition of this invention is one suitable for oral
25  administration in unit dosage form, for example a tablet or capsule which contains between
0.1mg and 1g of active ingredient.
In another aspect a pharmaceutical composition of the invention is one suitable for
intravenous, subcutaneous or intramuscular injection.
Each patient may receive, for example, an intravenous, subcutaneous or intramuscular
30  dose of 0.01mgkg™ to 100mgkg™ of the compound, preferably in the range of 0.1mgkg™ to
20mgkg'1 of this invention, the composition being administered 1 to 4 times per day. The

intravenous, subcutaneous and intramuscular dose may be given by means of a bolus

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



70 %v, and even nore preferably fromO0.10 to 50 %, of active ingredient,
all percentages by 15 weight being based on total conposition. The

phar macewvomal4nenposi ti ons of this ilAvention may be adni mCSISEHeR05h
standard manner for the disease condition that it is desired to treat, for
exanpl e by topical (such as to the lung and/or airmays or to the skin),

oral, recpalodyr R, eﬂit@rﬁ%ve?ﬁgacﬂgﬁ%rﬁt&lﬂr}e \ge aba K% ﬂsdooléé.lg&ﬁ%s the

corrpounds of this invention ay ormul a % the art
into 20 t¥Prexmatedy equivalertatpl dujly pareaeedl slosslthe RAMERItoh Vel Iag;dlﬁz]?éredl

tabl ets, ggﬁules syrups, powders, granules, aqueous or oll utions or
suspensi on fPquaéf) enmul si ons, dispersible powlers, supposi tor| es,

oi ntments, crepRs; ctabl e aqueous or oil soI utions
or suspensi ons. Afoélgl t &bl H%M tggf‘%%sgu&a#lg%eha%%@f’? dgﬁa%?ffo’frﬂﬁ %OIH){%Q Btheon is
one s ta@r@oﬁlod obthe mﬁeﬁltmdmm piabBbdeaficAlly déaéﬁtalﬂé’%%exfegfgﬂ 2 éo%en‘?%‘t?e%lfe a
tabl et or V\/m créggont ai ns bet ween 1ng and ig of acti

i ngr edi en(th é@tth%{"amﬁﬂﬁ@w@b’baﬂlc eerpbsimkion of the i nvention
is one s a;able for i ntravenous, subcutaneous or intranuscul ar injection.
Each patient nmay receive, for exanple, an intravenous, subcutaneous or

i ntramuscldbdatl 30 dose of 0.01ngkg-1 tlondOBmKkg T of the compound,
pref er abby—-n—the range of Q0 Ingkg 1 t|0 nmokgl of this invention, |[the
conpositiéﬂ?%ﬁ&nﬁéiadnlnlstered 1 to 4 |tofes per day. The intravenots,
subcut a ntranuscutar—dose—may—be—gi-ven—by neans of a bol us
i njecti cﬁ%g%?eijg#atrl vely the intravend L]g9dose may be gl ven by conti huous
i nfusi on @yetardeeQ34RA2T77 18 PCI/SEq3702054—pertod—of —tine:

Al ternatlively each patient will receiye a daily oral dose which is '
appr oxi rdtodiwnydpprialaloeat to the daily|parent eral dose, The ComposiT] on

bei ng a(WQ per gay The followng illustrate
repr eser "l‘gn\?%‘u’ﬁh%‘?%‘fﬁéeuti cal dosage 18hs containing the 5 conpound of the

i nventi on, or a pharmaceuticatt-y—aceeptable—salt—thereof—or a-sol vent
t her eof (hereafter Compound X), for therapeutic or prophylactic use in
humans: (&) Tablet | ng/tablet Conpound X 100

Tablet I mg/tablet
Compound X 50
Lactose Ph.Eur. - 229
Croscarmellose sodium 12.0
Polyvinylpyrrolidone 6
Magnesium stearate 3.0

10
(©)
Tablet II mg/tablet
Compound X : 1.0
Lactose Ph.Eur. 92
Croscarmellose sodium 4.0
Polyvinylpyrrolidone 2.0
Magnesium stearate 1.0




Lactose Ph. Eur. 179 Croscarnellose sodium 12.0 Pol yvinyl pyrrolidone 6
Magnesi um stearate 3.0 (b) Tablet Il ng/tablet Conpound X 50 Lactose

Ph. Eur. 220 o3@xustarnel | ose sodi um 12 0 Pol yvi nyl pyrrol i ¢caSES2/0Bgnesi um
stearate 3.0 10 (c) Tablet 1l ng /tablet Conpound X 1.0 Lactose Ph. Eur.
92 Croscarnellose sodium 4.0 Polyvinyl pyrrolidone 2.0 Magnesium stearate
1.0 WO 034042177 19 PCT/ SE02/ 02054 (d) Capsule m/gcapsul e Conpound X 10
Lact ose ?1) Eur. 389 Croscarnell ose sodium 100 Magnesium stearate 1.0 (e)

| nj Sct | Qredpsiie0 Mg/ ni)  Conpound X°5. g{qgﬂgaﬁsulgsotom C aqueous solutjon to
100% Compound X 10

Lactose Ph.Eur. © 1389

Croscarmellose sodium 100

Magnesium stearate : 1.0

(e)

Injection I (50 mg/ml)

Compound X 5.0% wlv

Isotonic aqueous solution to 100%

5 Buffers, pharmaceutically-acceptable cosolvents such as polyethylene glycol,

_polypropylene glycol, glycerol or ethanol or complexing agents such as hydroxy-propyl B-
cyclodextrin may be used to aid formulation.
The above formulations may be obtained by conventional procedures well known in
the pharmaceutical art. The tablets (a)-(c) may be enteric coated by conventional means, for
10 example to provide a coating of cellulose acetate phthalate.
The invention will now be illustrated by the following non-limiting Examples in
which, unless stated otherwise:
(i) temperatures are given in degrees Celsius (°C); operations were carried out at room 6r
‘ambient temperature, that is, at a temperature in the range of 18-25°C;
15 (ii) organic solutions were dried over anhydrous magnesium sulfate; evaporation of solvent
was carried out using a rotary evaporator under reduced pressure (600-4000 Pascals; 4.5-30
mm Hg) with a bath temperature of up to 60°C;
(iii) chromatography unless otherwise stated means flash chromatography on silica gel; thin
layer chromatography (TLC) was carried out on silica gel plates; where a “Bond Elut” column
20  isreferred to, this means a column containing 10g or 20g of silica of 40 micron particle size,
the silica being contained in a 60ml disposable syringe and supported by a porous disc,
obtained from Varian, Harbor City, California, USA under the name “Megai Bond Elut ST”.
Where an "Isolute™ SCX column" is referred to, this means a column containing

benzenesulphonic acid (non-endcapped) obtained from International Sorbent Technology Ltd.,



5 Buffers, pharmaceutically-acceptable cosol vents such as pol yet hyl ene

gl ycol, polypropyl ene glycol, glycerol or ethanol or conpl exing agents
such as hyoroeny21pr opyl J3- cycl odext 20n may be used to ai @CrGENUO284 on. The
above formul ati ons may be obtained by conventional procedures well known in
t he pharmaceutical art. The tablets (a)-(c) may be enteric coated by

conventio nea fo 10 le t rovi de a coating of cellul ose
acetate pf k{a ug?’gfﬁffﬁ%_hf%téﬂiﬁggﬁﬁngﬁmag aply Hengged, Wéglan&aﬁeUKoIWbang '
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are given in degrees Celsius (C); operations were carrleJ od at room or
ambi ent  t Enperthiylaraine polistyrgie ragin abtagred droat Argonant TéBnslap@e [ref, 888128 Girial5
(1) orgaplc, s0l uti ans re dr.ied over anhydrous magnesi um sul f at e;
evaporat?%%“%sug%hwgﬁﬁCﬁa&§cg&hFP@dﬁgét usi hg a rotary evaporator under
reduced £ YeReriIOBR-HAREA oP Wik )i L1 th tenperature
of up top_%?sé; lg(i ili ) ehr o%atooge?gp I%‘ﬁ%l fgrslg‘g% mwtgsagwééag%lgﬁe%éﬁ%e gﬁ) eé‘sﬁﬁr
chr omat ogillagihaiioprenki;| i ca gel ; thin |ayer chromatography (TLC) was carried
out on sié&ca elw%lates; ere a "Bond Elut" colum 20 is referred to,
this means’ £°¢81 U SSHR-ARion g ystsgtion only gnd aregior peceswrilythopd whish cpabe i cl e
size, thetShéd inetNPr&Qut Al 10, - i S ¥ringe and
supported by a %i?logs g)irsc,%g%‘igg%ﬁ{ee t’%rr%m btgglk gv%?e ‘%E‘lrag%d?Xﬁ“ing‘a%éﬁal ¥8% ni a,
USA underregiieedname "Mega Bond Elut Sr. Were an "IsoluteTM SCX colum" is

referred ta, this me col um contai nin benzenesul phoni c aci d
( non-Bnd PP gﬂ)‘fffla?lﬁ N?@&Fﬁ If Areled and 5#&&@@#’@@&@6%WWI fogmajord. , WO

03 045177300 TR AR08 A% A BT AL S

scavengerintegsil standasd,rdefermined a4 600 MILs ustr@pardeutttio DNIRO @D-BOEIDY by @gi ne
pol ystyrene resin obtaipned from Argonaut Technal ogies Inc., 887 Industri al
Road, SuingveEat, Undess ORIV Statesh coulime gonstagns (U3 arq giyen inHygner al , the course
of reactiQ . J ' r.e,given for -
illustr at(i gff%%ﬁi/&? 9%%/‘?%%%@%\%1@%%&5%%’ gaﬂl élgt# gi?é?}&?buoég?’rﬁtuf%in only and -
are ot r(ecisslaeitirytidshos givehiicpercanagdecy vadiraé;ned by diligent process

devel opmant); pre ar at | % s were repeated if nore material was required,

(1x) mass spectra (M Slwere run with an electron energy of 70 electron volts in the chemical

ionisation (APCI) mode using a direct exposure probe; where indicated ionisation was
effected by electrospray (ES); where values for m/z are given, generally only ions which
indicate the parent mass are reported, and unless otherwise stated the mass ion quoted is the
20 positive mass ion - (M+H)*;
(x) LCMS characterisation was performed using a pair of Gilson 306 pumps with Gilson 233
XL sampler and Waters ZMD4000 mass spectrometer. The LC comprised water symmetry
4.6x50 column C18 with 5 micron particle size. The eluents were: A, water with 0.05%
formic acid and B, acetonitrile with 0.05% formic acid. The eluent gradient went from 95% A
25 to95% B in 6 minutes. Where indicated ionisation was effected by electrospray (ES); where
values for m/z are given, generally only ions which indicate the parent mass are reported, and
unless otherwise stated the mass ion quoted is the positive mass ion - (M+H)* and

(xi) the following abbreviations are used:

DMSO dimethyl sulfoxide;

30 DMF N-dimethylformamide;
DCM dichloromethane;
THF tetrahydrofuran;

DIPEA N,N-dijsopropylethylamine;



10 (vi) when given, 1H NVR data is quoted and is in the formof delta
val ues for nmmjor diagnostic protons, given in parts per mllion (ppm
rel ati ve wo osesxrianet hyl sil ane (TMB) 2ds an internal stand®&cu/SEdze®s4i ned at
300 MHz using perdeuterio DMSO (CD3SCCD3) as the solvent unless otherw se
stated; coupling constants (J) are given in Hz; (vii) chem cal synbols have

t heir usual ngﬁrﬂ; ngs; Sl unitg ) s_are used; 15 (viii) solvent
rati os are gi ven in percent agl\én%gg\lpg}(runlgi;mflg’x) mass spectra (MS) were run
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effected by el ectrospray (ESpexaffieorephesphaéss for mz are given, generally
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The el uents wg)é%' A, water vvithﬁ]o. )5% formc acid and B, acetonitrile with
0.05% formc SGUL The el uent™ @48 ent went from 95% A 25 to 95%B in 6

m nutes. Wher grdRdi cat ed i oniegahbeandvas effected by el ectrospray (ES);
where values for nmiz are given, generally only ions which indicate the
parent mass aFtOAeported, andthylpdetais ot herwi se stated the mass ion quoted
i's t?@ positive mass ion - (MrH)+ and (xi) the follow ng abbreviations are
used. DVSO di net hyl sul foxi de; 30 DMF N-di net hyl f ormam de; DCM

di chl oronet hane; THE tetrahydrof ur @xAamMPIREA N, N-di i sopropyl et hyl am ne; WO
03/ 042177 21 PCT/ SE02/ 02054 NWP N-net hyl'pyrrolidi none; HATU '

O ( 7- Azabenzotlhisdz@imple jHuptraleNbi preparasion adéi-bly (3uplemiylida[4-phenylphenyljpropyl)-
hexaf | uor

e Sl e B B e R S (o LR NS Lot

To a mixture of N-(4-piperidinyl)-N-ethyl-4-methanesulfonylphenylacetamide

15  (Method A; 500mg, 1.54mmol) and 3-phenyl-3-(4-phenylphenyl)propionaldehyde (Method B;
449mg, 1.54mmol) in DCM (10mL) and ethanol (2mL) was added one drop of acetic acid and
the resulting mixture stirred at room temperature for 10min. Sodium triacetoxyborohydride
(327mg, 1.54mmol) was added and the resulting mixture was stirred at room temperature for
2h. The reaction mixture was washed with 2M aqueous sodium hydroxide (2 x 10mL) and

20 eluted through a 10g SCX cartridge with DCM (2 x 10mL), methanol (2 x 10mL) and finally
0.5M ammonia in methanol (3 x 10mL) to yiéld crude product which was purified by silica
gel chromatography (eluént: DCM then ethyl acetate then 10% methanol in ethyl acetate) to

. yield the title compound (406mg); NMR: 0.95-1.3 (m, 3H) 1.3-1.95 (m, 8H) 2.2 (m, 3H) 2.8
(m, 2 H) 3.15 (s, 3H) 3.8 (m, 2H) 4.05 (m, 3H) 7.05-7.6 (m, 16H) 7.8 (d, 2H); MS: 595.
25
The procedure described in Example 1 can be repeated using different aldehydes (such
as 3-phenyl-3-(pyridin-2-yl)propionaldehyde (Method G), 3-(4-chlorophenyl)-3-(3-
fluorophenyl)propionaldehyde (Method I), (S)-3-phenyl-3-(4-
methanesulfonylphenyl)propionaldehyde (Method N), (R)-3-(3-fluorophenyl)-3-(4-

30  methanesulfonylphenyl)propionaldehdye (Method O), (S)-3-(4-fluorophenyl)-3-(4-
methanesulfonylphenyl)propionaldehdye (Method P), (R)-3-(3-chlorophenyl)-3-(4-
methanesulfonylphenyl)propionaldehdye (Method Q), (R)-3-(3,4-difluorophenyl)-3-(4-
methanesulfonylphenyl)propionaldehdye (Method R), (5)-3-(4-methoxyphenyl)-3-(4-



Boc tert-butoxycarbonyl MeOH nethanol; ~EtCH ethanol; and Et QAc et hyl
acetate. 10 EXAMPLE 1 This Exanple illustrates the preparation of

N[ 1- ( 3- pwervgl4371 4- phenyl phenyl | pr d&yl ) - PCT/SE02/02054

pi peridi n-4-yl]-Nethyl -4-met hanesul f onyl phenyl acet am de (Conpound No. 25
of Table I). To a m xture of

P oS BB SR RE I L e aost a5 (L Ded A

449ny, 1. rﬁé’cﬂiﬂekalfdn@lﬂi%@%l%r%haﬁaﬁhy@t(mﬂﬁld T?HD MBS %51&&%2139'@@ drop of

acetic acid and the resulting mxture stirred ‘at roo erature for
10mi n. Sqdiﬁnbdphmwﬁpmpmbbhmdrl de (327ng, 1.54mmpl) was added and the
resulting mxture was stirred at roomtenperature for 2h. The reaction
m xture was washed with 2M aqueous sodi um hydroxide (2 x 1Or) and 20

eluted through a I Gy SCX cartridge vﬁm_%@ér%ﬁtx | OL), nethanol (2 x | Om)
X

and finally 0.5Mammonia in nethano ) to yield crude product
whi ch was pur i’ﬂﬁisaﬁxdmplsiillhimtesglm prefperauimat afgV-A BB phalylr8t-mdhdd yichrdon gt hy|

acetate then 0% t han hyl acet at e) ield the title conmpound
(406ny) ; PRERLIRTO RIPS“%H‘}]J ﬁllli)% %‘3 ZT n@p\f,hmugaqy enylageanyfg (CZOIBPOU(HFHNOZ 4H)
315(so§}ﬂ)ab1§153(m2H)405(m3|—|)70576(m16H)78(d 2H) ; Ms:
595. 25 The procedure described in Exanple 1 can be repeated using

di fferent al déiiydess plspm’ﬁd f1a>|m %hh@mﬁlt(ﬁaﬂéthyﬁycdfbimﬂ?lpwﬁymmﬁrpé%eﬁ?ﬁwdeh g
Me - Me

e 08). Mt =8 o4 Reendnud avf%w%géﬁ%% DR lDRa el PR AGRF N,
R) - 3- ( 3+

ENLt hoé og ﬂ'% {5?%%? d%ﬁoﬁ;rép%rﬁﬁ n[y@?%@%% [P REN RS RP- AP AR AR N

orophe

met haneswtmnyhuhmhl)fmmemyhbﬁeﬂndiﬁ@é{Aihp]ladd NMR (CDCl3): 1.1 and 1.2 (t; 3H),

(R) 3-(3-.chl orgphenyl ) - - met hanesul fon eny ro | onal dehdy Met hod
(R4 5(@m41 T8 SR o 00h 2 ioe fHe ST AU H By Pbr o T iy e

b s I ARG AT 36 A

(R - 35(3557d| fl uorophenyl) - 3-(4-

EXAMPLE 3

This Example illustrates the preparation of N-[1-(3-phenyl-3-[4-{morpholin-4-

ylcarbonyl } phenyl]propyl)-piperidin-4-yl]-N-ethyl-4-methanesulfonylphenylacetamide
20 (Compound No. 5 of Table I).

To a solution of N-[1-(3-phenyl-3-[4-carboxyphenyl]propyl)-piperidin-4-yl]-N-ethyl-4-
methanesulfonylphenylacetamide hydrochloride (Method H; 100mg, 0.16mmol) in DCM
(4mL) was added oxalyl chloride (0.05mL) and the resulting mixture was stirred at room
temperature for 3h. The mixture was cooled to 0°C and a solution of morpholine in DCM was

25  added dropwise until a pH of 9 was achieved. The reaction mixture was washed with water
and brine, dried (MgSOy) and evaporated. The residue was purified by silica gel
chromatography (eluent: 2% ammonia/10% methanol in DCM) giving the title compound
(34mg); NMR (CDCls): 1.1 and 1.2 (t, 3H), 1.4 (m, 1H), 1.6 (m, 2H>, 1.8 (m, 2H), 2.0 (m,
2H), 2.2 (m, 4H), 2.9 (m, 2H), 3.0 (s, 3H), 3.3 (g, 2H), 3.6 (br m, 7H), 3.8 (m, 2H), 4.0 (m,

30 1H), 4.4 (m, 1H), 7.2 (m, 9H), 7.5 (m, 2H) and 7.9 (d, 2H); MS: 632.’



met hanesul f onyl phenyl ) pr opi onal dehdye (Method T)) in place of 3-phenyl-3-(4
phenyl phenyl ) propi onal dehyde. 5 EXAMPLE 2 This Exanple illustrates the

pr epar at iwo 0304277 | - ( 3- phenyl - 3-[ 4- et hoxycar bonyl - PCT/SE02/02054

phenyl ] propyl ) - pi peridi n-4-yl]-N-ethyl - 4-nmet hanesul f onyl phenyl acet am de
(Conpound No. 4 of Table I). This was prepared from

3- phenyl - 3- (4- net hoxycar bonyl phenyl Appppal dehyde 10 (Method F) and
N (4- pi peridinyl)-N-ethyl -4-net hane)se‘%%w%henyl acet am de using a net hod

si mlar tot hﬁhist]’s@(hpﬂ@ilkmslezpias he prepa1at10n of N-[1-(3-phenyl-3-[4- carboxam1dopheny1]—

[1-(3-phen n I y| i perjdin
et hyI ( E@PP@ {df%gw?gﬁ ﬁfg@]f’ 1f%>1@551§2§p1@cqt mqul\(lé ompeEPdNo. Q0ff  and
12(t @gge)ls(mlH) 18(m2H)2 (br t, 2H), 2.2 (m 4H), 2.9
(m 2H), 3.0 (s, 3H), 3.3 (m 2H), 3.8 (m 2H), 3.9 (s, 3H), 4.1 (m 2H),
4.4 (m 1H), To2 spmtiodldf N-[L-B- phmyBMAL-amﬁoy?y;%eﬁyﬂpréibj)l)—plﬂgl&ldlnékﬁylw\flethﬂ)%I\/PLE

rates the epar ation

%— {T|h| ?SEXB}%%FSU OPﬁP%?ﬁj’ﬂ%ﬁ@mlqip drwlg%{lx%?q)mg 0.25mmol) in DCM (4mL) was

h | | L | d 20
( Compound e, 2L PRGLS, [ i, ol kit s IR PRRGR LA ARSI A 50BH) ¢
N-[ 1 - (3- pingrydtud-£fprit &tar Aexlyibe of/ Athproajayih )nemaner (1911 4;vay lafiddd- z&ffdhhé: redulting

met hanesul f onyl phenyl acet am de hydrochl ori de (I\/Et hod H; 100na' .. I 6nmol )
in DOM [UHDYS WASSUAEd @8 Tswa feprpesRig pieh. (Bheonspation gpigture &2 @asliedi Wgh WRiRE ur e

was ir m ed,to OC and a
sol uitﬁ? ongo e‘%‘r”& gf IT%‘?P%W\/@I@& bilgdl E&glrgﬂﬁém&lg{ggﬂaw &g&lpt)'l—}d%f 9 was
achi evedamifoaia/ B¥6 tnetitanoi it DCHI)wasnpeshed omﬁaumtﬁmg)ammm(ctmeb) dri e
(MgS™) and evaporated. The residue \/vao%ﬁurlfled by sili

ot oA AYEP Ll Gaon i) S iy 41Ot b e 2H 2508, o Sy ﬁ@mm e

o, S0 o 0 (A il P P Pl
(q, 2H) ZH)ﬁnd’DQ(dinZH)HMSS'Eﬁa (m 2H), 4.0 (m 30 1H), 4.4 (m 1H), 7.2 (m
9H) , 5 (m 2H and 7.9 (d, 2H); Ms: 632." WO 03/042177 23 PCT/ SE02/ 02054
EXAI\/ﬁ_E 4 This Exanple illustrates the preparation of
N-[1-(3-phenyl - 3-[4-carboxam dophenyk] o o1 & 5
This Example illustrates the preparation of N-[1-(3-phenyl-3-[4-isopropoxycarbonyl-
phenyl]propyl)-piperidin-4-yl}-N-ethyl-4-methanesulfonylphenylacetamide hydrochloride
(Compound No. 7 of Table I). .
20 To a suspension of N-[1-(3-phenyl-3-[4-carboxyphenyl]propyl)-piperidin-4-y1]-N-
ethyl-4-methanesulfonylphenylacetamide hydrochloride (40mg, 0.07mmol) in 2-propanol
(4mL) was added thionyl chloride (3 drops). The resulting mixture was heated to reflux for
18h, allowed to cool and evaporated. The residue was triturated with diethyl ether to give the
| title compound (31mg); NMR: 1.0 and 1.1 (t, 3H), 1.3 (t, 3H), 1.7 (m, 2H), 2.2 (m, 2H), 2.8
25  (m, 2H), 3.0 (m, 2H), 3.2 (s, 3H), 3.3 (m, 4H), 3.5 (m, 2H), 3.8 (m, 2H), 4.0 and 4.2 (m, 1H),
4.1 (m, 1H), 7.2 (m, 5H), 7.5 (br d, 4H) and 7.8 (br t, 4H); MS: 605.

EXAMPLE 6
This Example illustrates the preparation of N-[1-(3-phenyl-3-[4-cyanophenyl]propyl)-
30  piperidin-4-yl]-N-ethyl-4-methanesulfonylphenylacetamide (Compound No. 3 of Table I).
To a mixture of N-[1-(3-phenyl-3-[4-carboxamidophenyl]propyl)-piperidin-4-yl]-N-
ethyl-4-methanesulfonylphenylacetamide (Example 4; 0.33mmol) in dioxane (SmL) and
pyridine (0.05mL, 0.6mmol) at 0°C was added trifluoroacetic anhydride (0.1mL, 0.66mmol)



propyl)-pi peridin-4-yl]-N-ethyl-4-nmethanesul f onyl phenyl acet am de ( Conpound
No. 6 of Table I). 5 To a solution of

N-[ 1- ( 3- pervglo4371 4- car boxyphenyl ] pr @pyl ) - pi peri di n- 4-yl | PRHSENY 0208+

met hanesul f onyl phenyl acet am de hydrochl oride (150ng, 0.25mmol) in DCM (4nl)
was added oxal yl chloride (0 022m., 0.25mmol) and the resulting m xture

for 18h Lqtign of hanol
(ot el B ofRMe RIRE LA & 666 ie0Perelind e thy e Bircfion FouIA Biper oy ur o
for 2h. Thesheaaatl wikefind bR, WAS ng@g M e Dapilied. ﬁ@e ﬁ@ﬂu@%}ﬁﬁﬁﬁ&pby The

residue was purified by silica gel chromatography (el uent ammoni-a/ 10%
net hanol #HUTIgFoughangCX ﬁertmdgel witle orepeooldthé? ZMpmmbhR i ﬁB&ﬂaﬁM toilyle’lld ard

L 2 (t, 3{;@% c%ou%g‘(g%ﬁég NM&(@C@% anglﬁ@&%%l%ﬁﬁ(%zaﬁ)% %%ﬂ 23 (. 2

d 2.
(1 m E}(;@NPLZEH)E 2(QO 71*#1)s 2@ (fh @m) u%?*pg ZI;IY t3§](gas 31%}4)3 52060 zﬁi) % e(&n 22@, 1.0\R., 186;

N-[ 1-(3- p‘ﬁérﬁvll, 11%) [742 (moﬁﬂbﬁdb((ymél}ﬁoﬁﬁl(m 2H) and79 (d, 2H) MS 544,
phenyl ] propyl ) - pi peridi n-4-yl]-N-ethyl - 4- met hanesul f onyl phenyl acet am de
hydrochl ori de (Conmpound No. 7 of Table 1). 20 To a suspension of

N-[ 1- (3- phenyl - 3-[ 4- car boxyphenyl | prg peridin-4-yl]-N
et hyl - 4- net hanesul f onyl phenyl acet am H%hl oride (40nmg, 0.07mmol) in

2- propanol  ( 4hhiy Bxampleddiesirai¢s tbepiepetation bilN-[( §3-¢hepd)3-[4Fhainoplsatytlprgyl)-
m'xt was heate ux for al l owed .t o cool and_evaporate The
r esi d e wWHB™{ PﬁPﬂli%\E?}[] '4'??‘6&?3@?%‘% QIPH%‘}YI%CGQ@I%(QWOWNN%9@(§%B@ d

(23 é”g)S ( E]NRZH) Ql-"{‘ﬁ@h@nyﬁ %—_&4 ngam Hopﬁex%l]pr%ﬁ%)ﬂ-lil er?cﬂ{z‘)mylgw et?ﬁ]g (m ZZ%H)8 (m

2H), 4.0 mﬂﬁamsglf@nmlphmylaceté,nﬂde((mxampl)e 8; Bg.29.mmobHyas dissolvedrin d‘;ﬂlerl)aoaﬂ@i 7.8
(br t, MPLE 6 .This Exanple illustrates the preparation of

N[ 1- ( 3. %&%&SH%S [azd &FarﬁB'ﬂH% muftBFeO\ﬁ% %tll‘l‘@é@t room temperature for 2h. The mixture
pi peri di nyd-athporhteBtaRy Ithéleﬁﬁﬁhgaﬂg’(ﬁ%c{ At QQ!?&)\(IL %cﬁﬁl’ﬁ'ﬂygﬁ)x{&o(@@&w)"gn%@\% of

Table I'). To a m xture of
N- [ 1-153- plaemi).- Bhg dqueanbpheaeivde phemydd Wftbmﬂl\ﬂ{bkmmﬂjlaﬂd #heydombred organic

et hyl - t hangs n acet am de 0.33mmol ) in dioxane

(5 ancieg 0 Dt i Eoioh sz o e tiisactich PEM Ly S50kt o

anhydr i demétﬁaﬂd?@ x@Sﬁﬁmﬁ XM ammonia in methanol (5 x 25mL) to give the title compound
(4.5g); MS: 534, -

20 ‘ EXAMPLE 8
This Example illustrates the preparation of N-[1-(3-phenyl-3-[4-Boc-
aminophenyl]propyl)-piperidin-4-yl]-N-ethyl-4-methanesulfonylphenylacetamide (Compound
No. 10 of Table I).
This was prepared from 3-phenyl-3-(4-Boc-aminophenyl)propionaldehyde (Method C)
25  and N-(4-piperidiny1)-N-ethyl—4-methanesulfonylphenylacetamide using a method similar to
that used to prepare N-[1-(3-phenyl-3-[4-phenylphenyl]propyl)-piperidin-4-yl]-N-ethyl-4-

methanesulfonylphenylacetamide (Example 1).



WO 03/ 042177 24 PCT/ SE02/ 02054 and the resulting m xture stirred at room
tenperature for 1h. The reaction m xture was washed with water and bri ne,
dried (M)SOLBH&d7 evaporated. The rédi due was purified by PcalsEbL/oag54 hr ough
an SCX cartridge with nethanol then 2M amonia in nethanol to yield the
title conpound (27nmg); NMR (CDC13): 1.1 and 1.3 (t, 3H), 1.5 (m 1H), 1.7
(m 2H), 1.8 (m 5 2H, 2.0 (M 1H =2\gr g4H), 2.9 (m 2H), 3.0 (s, 3H),
3.3 (g, 2H), 3.8 (m 2H), 4.0 (m 1%—% ; m 1H), 7.2 (m 7H), 7.4 (m
2H), 7.6 (m Zijs Boshple Alustates e préftirathmdbf NEKAPbRnfl-FHid-pyHtampl e
illustrates the: preparation of I\I—éjél-(B- henyl - 3-[ 4- am nophenyl ] propyl )- 10
pi peri di tlagetylamine peenyllpmpyBtHpe: fsdhgqushsérﬂym ﬂ%ﬂﬁfﬂ@’lp@ﬁk@éﬁﬁ@l%o. 9 of
Table ).~ N

1-(3- Pheﬁ%?mgé"tnﬁl-l\é%'cl-la%WS’b%%'ny| ] propy! ) - pi peri di n-4-yl ] - N-et hyl - 4

met hanesul f onylophemt caCatap i 1dcExaaml 8yd&ockiesidOEIMEDL imtas) thi BEM Ueehli)n

trifluoroacetic acid (25nL) and the resulting mxture was stirred at room
t enper at wae afidad tpiRthylpnener 4ime. ¢. 7owasl) evd pubanye ditavdpzeled 7o agi 4l shiev ed
in 2M aqueoys sodi um hydr.oxide (50n) and 1 5 ...JThe, aqueous phase
was extré%?flgﬂ’g\ﬁ“txﬁmfﬁ%(sé“ﬁ& FE0pT SR e[@ﬁlée N0 iﬁ’é@’%?%%eﬁ?dégﬁﬁhases dried
(My3SH)  tfigibRkml -pipeRdi-POY- NNy LA idth A oulMnl Thh B Vadetantid2 f150ng,

met hanol (3 X&Z?nﬁ?ogﬁn{jg% ammgiga i nynet hetmpl (SHQH)ZSHL) to gi \gzeﬂgt ﬁge title
conpound 4.Tpamsly yas lkdedsaul, the CesEARPLRGe Wa stirfdaaipo@n igrnpesetieptfes 18he
preparation of N-[1-(3-phenyl-3-[4- - . . .

B B he R Y BT rEX 51 FREAPH e HE R IR VS S AR et ami o
e (COWpOlt'é]ﬂperHQre 50 20 beftabLiRrakibn aﬂ_@ﬁsmggwﬂh@m& ohif S6Bium hydroxide (10mL).

3- phenyl - 3-(4- Boc- am nophenyl ) pr opi onal dehyde (Met hod C) 2}%, and

N- ( 4- pi pdie diltmgte ablertringed withBICrrad ek tranty tlipeteand eveperaied de giysithrytitde net hod

simlar to tha ed, ta.prepare

N-[ 1-(3- ﬁﬂ’é‘ﬁwﬂ‘%@?iﬂlﬁhéﬁ% %Jﬁ’gnyl ] propyl ) - pi peri di n-4-yl ] - N-et hyl - 4-

met hanesul f onyl phenyl acet am de (Exanple 1). WD 03/042177 25 PCT/ SE02/ 02054
EXAMPLE 9 This Exanple illustrates the preparation of

N- [ | 16 3- pheny|Th8 prdeepyrei diserited iy Examplel Sgninre repeated using different carboxylic acids

Pheny! 1 PIoRYl:d 3BIRAYLELTE stid hydrberieale or i FRRIRRESY A RYdBORBNAS FR HREE OF

2-pyridylacetic acid hydrochloride.

EXAMPLE 10

20 This Example illustrates the preparation of N-[1-(3-phenyl-3-[4-phenylacetylamino
phenyl]propyl)—piperidin-4-yl]-N—ethyl—4—methanesulfonylphenylacetarnide (Compound No.
14 of Table I).

To a mixture of N-[1-(3-phenyl-3-[4-aminophenyl]propyl)-piperidin-4-yl}-N-ethyl-4-

methanesulfonylphenylacetamide (250mg, 4.7mmol) and triethylamine (47mg, 4.7mmol) in

25 DCM (10mL) was added phenylacetyl chloride (72mg, 4.7mmol) and the resulting mixture
was stirred at room temperature for 18h. Trisamine scavenger resin (100mg) was added and
the resulting mixture was stirred at room temperature for 2h before filtration. The filtrate was
washed with saturated aqueous sodium bicarbonate solution (10mL), dried and eiuted through
a 10g SCX cartridge with DCM (4 x 10mL), methanol (4 x 10mL) and 1M ammonia in

30 methanol (4 x 10mL) to give the title compound (202mg); MS: 652.

The procedure described in Example 10 can be repeated using different carbonyl

chlorides (such as benzoyl chloride, 4-chlorobenzoy! chloride or pivaloyl chloride) or sulfonyl



(Compound No. 11 of Table I). 5 To a solution of 2-pyridylacetic acid
hydrochl oride (81lng, 4.7nmml) in DCM (1 Oml) was added triethylam ne (47ng,
4. 7mmol ) wod3oaibonyl di i m dazol e (2?5ng, 4. 7mmol ). The r @SWISEN2ZIGROM Xt ur e
was stirred at roomtenperature for 4h. N[1-(3-Phenyl-3-[4

am nophenyl } propyl ) - pi peri di n-4-yl]-N-ethyl -4-net hanesul f onyl phenyl acet am d

e 2502?%93&?8 g% 3’(&%%61%%9% y}?%g otnF@ of Etlahé Qﬂf&ﬂg?%ﬁlf)ﬁdééﬁﬁ ikjdnhd at room

t enper I'soc scavenger was added and
t he reswuchRgphnyt 8beyanas oschdloleyhisocyannte) mrp:}meaif qvl‘nerlyﬂmetlQ mld@‘r@r e

filtration and washing wth 2M aqueous sodium h qggﬁ% QEF %
filtrat élf@@t@mlm%fsgghm NH L ESONB A Rerepbe RS d 4 BRPRGAYH R B&L B BYY ve
the titl 4Exanpl e
" SRR B S5y gt st o

3- pys i dyhagshbayIREbSY] aeil ol dee IWMandylilmnglphenﬁaHethnhgldr hori de)
in plljacg of = 2- %gfl%;'/pg%gulc aZ|]d ﬁerochl oride. EXAMPLE 10 20 This Exanpl e
i || ust r agoeyanates am@pghoa@d@ntmthﬂamne@go%wmg et REORy | acet yl ani no

phenyl ] propyl ) - pi peridi n-4-yl]-N-ethyl - 4- met hanesul f onyl phenyl acet am de
(Conpound No. 14 of Table 1). To a m xture of

N-[1-(3-phenyl -3-[4-am nophenyl ] pr gpdNMPpEQeari di n-4-yl }-N-et hyl -

met hanesul f onyl phenyl acet am de (250ny and t 47ny,

4. 7mol ) | n nﬁsExamlb@huﬁ)rawaéheavmatme?fﬂﬁ}:éfz@r<4dﬁr°8 qra@’}/e(‘%g]ﬁg[% 4. 7mol )
and _t he.

Tri b oA LR R a) N el R RS RY R R ERltpound
sti rredﬁg 2r7qgma51%r]jperature for 2h before filtration. The f| ltrate was

washed wi th saturated aqueous sodi um bi carbonate sol ut| on JI gt) dried and
el uted t hr ougP a mixtQe SCXRE ar(¢-11{-ehloreubenyl DENB diroxonbepljbuttahanol (4 x

(202hg) e s Bep P iae MBS o drs QOB A i %gﬁ‘éﬁﬁgﬁhﬁﬁé}‘ﬁﬁﬁﬁgﬁ "
using di beQ%%IBZﬁ%bQQHﬂCM({mb&U das addedahisgsroppeabydiinaide ¢0. ﬂd}ﬁ 0.62mmol)

4- chl or oben chloride or pival oyl chloride) or sulfonyl “rn%'t 177 26
PCT/1SEO ynazmszbsuluhg ok les Was HHirtedzas Tosen m:@raémef fonigh Qqﬁvr@ﬁve@rﬁro ane

sul fonyl chloride) or 2 exyl
i socyandteye prﬁdbqt yas pblflﬁﬁtﬁé fi{gé{l}rg} ggﬁ a B £ With HERNCHRN R Lartho¥Aboh
methanol in DCM to give the title cornpound as a solid (0.36g); NMR (CDCls): 0.9 (4, 3H),
1.2 (t, 3H), 1.5 (m, 1H), 1.6 (m, 2H), 1.8 (m, 1H), 2.0 (m, 1H), 2.2 (m, 2H), 2.4 (m, 1H), 2.5
(m, 1H), 2.7 (m, 1H), 3.0 (s, 3H), 3.3 (m, 2H), 3.8 (m, 2H), 3.9 and 4.3 (m, 1H), 4.2 (m, 1H),

20 4.4 (m, 1H), 6.9 (m, 3H), 7.2 (m, 5H), 7.5 (m, 2H) and 7.9 (d, 2H); MS: 585.

, EXAMPLE 12

This Example illustrates the preparation of N-[1-(3-[3-fluorophenyl}-3-[4-

aminophenyl]propyl)-piperidin—4-yl]-N—ethyl-4—methanesulfony1phenylacetamide
25  hydrochloride (Compound No. 44 of Table I). -

This was prepared from N-[1-(3-[3-fluorophenyl]-3-[4-Boc-aminophenyl]propyl)-
piperidin-4-yl]-N-ethyl-4-methanesulfonylphenylacetamide (Bxample 13) using a method
similar to that used to prepare N—[1-(3—phenyl—3-[4-aminopheny1]propyl)—piperidin-4-y1]-N-
ethyl-4-methanesulfonylphenylacetamide (Example 7); NMR: 1.0 and 1.15 (t, 3H), 1.7 (m,

30 2H),2.3 (m, 2H), 2.8 (m, 2H), 2.5 (m, 2H), 3.0 (m, 2H), 3.2 (s, 3H), 3.2 and 3.3 (m, 2H), 3.5
(m, 2H), 3.7 and 4.1 (m, 1H), 3.8 and 3.9 (s, 2H), 4.35 (m, 1H), 7.0 (m, 1H), 7.2 (m, 2H), 7.35
(m, 3H), 7.45 (m, 4H), 7.8 (d, 2H); MS: 552 (MH+). '
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3o G0 s 95 Oafl ot o 4 b B9 o 87 ST 2, 279 (s 2 B

N-[1 - (3- [63-70uor, ém)ehw]}@n%) 7.5 (m, 2H) 7.9 (d, 2H); MS: 652 (MH+).
anmi nophenyl ] propyl ) - pi peridin-4-yl]-Nethyl-4- et hanesul fonyl phenyl acet ani d
e 25 hydrochl oride (Conpound No. 44 of Table I). This was prepared from

N-[I-(3-[3-fluorophenyl]-3-[4- Boc-aﬁ_kmﬁﬁilﬁ] propyl) -

pi peridin-4-yl]-Nethyl -4-met hanesu yl acet am de (Exanpl e 13) using
a nethod si rriIlhferXam;ﬂélHIusttstedtHeCpréﬁa@d@i%h%f N-[1- (3-pheny1 3 [4-

N[ §3 %&t [hf: am nophenyl prop]éé\; pi peri din-4-

et hyl32 ﬁ%‘é‘m }1911139@ 0y etﬁxlameehamagulmmphamacammae 15 (t,

s 17 , 2.8 oH), 2. oH), 3.0 2
3 (s §é%p§9‘§%g 41%"%%@1) 35 (Enm IZ_DH) AP TASY (m _m) A

74 (m (2 o > @?%y‘ Wi SRR e Y A
EXAVPLE &/é@nd N—(4-p1per1d1n|}:?)—N—ethyl 4- methanesulfonylphenylacetamlde using a method similar

to that used to prepare N-[1-(3-phenyl-3-[4- -phenylphenyl]propyl)-piperidin-4-yl]-N-ethyl-4-

20 methanesulfonylphenylacetamide (Example 1); NMR (CDCls):'1.15 and 1.25 (t, 3H), 1.5 and
1.65 (m, 2H), 1.95 (m, 2H), 2.1-2.4 (m, 6H), 2.4 (s, 3H), 2.95 and 3.1 (m, 2H), 3.0 (s, 3H),
3.35(ABq, 2H), 3.5 and 3.9 (m, 1H), 3.8 and 3.9 (s, 2H), 4.4 (m, 1H), 7.2 (m, 9H), 7.4 (m, -
2H), 7.85 (d, 2H); MS: 565 (MH-+).

25 EXAMPLE 15
This Example illustrates the preparation of N-[1-(3-phenyl-3-[4-

methanesulfonylphenyl]propyl)-piperidin-4- yl]-N—ethyl 4-methanesulfonylphenylacetamide
(Compound No. 40 of Table I).
To a stirred solution of N-[1-(3-phenyl-3-[4-methanethiophenyl]propyl)-piperidin-4-
30 yl]-N-ethyl-4-methanesulfonylphenylacetamide (Example 14, 0.33g, 0.58mmol) in DCM
(50mL) was added 3-chloroperbenzoic acid (0.5g, 2.92mmol) and the resulting mixture was
stirred at room temperature for 2h. The mixture was washed with water, dried (MgSOy), pre-

absorbed onto a Bond Elut, and eluted with a gradient of DCM to 1% ammonia/10% methanol
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3.8 and 3.9 (s, 2H), 4.4 (m 1H, 7.2 (m 94, 7.4 (m 2H), 7.85 (d, 2H;
M5: 565 (MH). 25 EXAMPLE 15 This Exanple illustrates the preparation of
N-[1-(3- phenylggsl & presented certain . data fi ; ;

met hanesul f onyl phemi T propy] 5%%&% hiog somop CRIMBPYRAS.of thedprentiesul f onyl phen
yl acetami de (Conpound No. 40 of Table I). To a stirred solution of

N-[ 1-(3- phenyl - 3- [ 4- met hanet hi ophenyl ] propyl ) - pi peri di n-4- 30

yl |- R et hyl - 4{e¥tiariésthenynd (4 methehessdfoanipbeny)Exayp-4 pipkridGy8 Ig-tH1-48mmol )
i n DCM ed 3-chl.o er be ic acid (0.5g, 2.92mmol) and the
resul ti né}é %%iju\r@%\y\@ggnygﬁef;wge g(?gm%%gﬁ\g%ﬁgr"it'rﬁplé I.or 2h. The mixture was

LeSPe it 1) YaDaR CO AYUEOHRS i, abSat 1 1 BNl 288
4H), 2.9 and 3.0 (m, 2H), 3.0 (s, 3H), 3.05 (s, 3H), 3.35 (ABq, 2H), 3.5 and 3.8 (m, 1H), 3.8
and 4.1 (s, 2H), 4.4 (m, 1H), 7.2 (m, 5H), 7.45 (m, 4H), 7.8 (d, 2H), 7.9 (d, 2H)

20
C(S)-N-[1-{ 3—(4—ﬂuorophenyl)—3-(4-methanesulfonylphenyl)propyl }-4-piperidinyl]-N-
ethyl-4-methanesulfonylphenylacetamide hydrochloride (Compound No. 52 of Table I).
NMR (d6-DMSO, 120°C): 1.13 (t, 3H), 1.65 (m, 1H), 1.75 (m, 2H), 2.40 (m, 1H),
2.61 (m, 2H), 2.9-3.1 (m, 4H), 3.14 (s, 6H), 3.3-3.4 (m, 4H), 3.83 (s, 2H), 4.15 (m, 1H), 4.25
25 (dd, 1H), 7.10 (dd, 2H), 7.32 (dd, 2H), 7.40 (d, 2H), 7.50 (d, 2H), 7.85 (m, 4H), 11.1 (br's,
1H).

(R)-N-[1-{3-(3-chlorophenyl) -3-(4-methanesulfonylphenyl)propyl }-4-piperidinyl]-N-
ethyl-4-methanesulfonylphenylacetamide hydrochloride (Compound No. 53 of Table I).
30 NMR (d6-DMSO, 120°C): 1.13 (t, 3H), 1.65 (m, 1H), 1.75 (m, 2H), 2.40 (m, 1H),
2.61 (m, 2H), 2.9-3.1 (m, 4H), 3.14 (s, 3H), 3.3-3.4 (m, 7H), 3.83 (s, 2H), 4.20 (m, 1H), 4.30

(dd, 1H), 7.25 (m, 1H), 7.32 (m, 2H), 7.40 (s, 1H), 7.50 (d, 2H), 7.60 (d, 2H), 7.85 (m, 4H),
11.3 (br s, 1H).



WO 03/ 042177 28 PCT/ SE02/ 02054 in DCM giving a white foam (0.205qg); Ms:

613. This was dissolved in DCM (5nL) and the solution cooled to OC. To

t hi s sol WwDm®a/0wE37 added a m xture prépared as fol |l ows: foPETSEADINS4
(0.03nL, 0.75mmol) was dropwi se to acetic anhydride (0.06nL, 0.625mvl) and
the resulting m xture heated to 55C for 2h then cool ed. The resulting

m xture was stirred at roomb5 tenperature for 48h. Water was added and the
m xture basified with potassium carbonate to pH of approxinmately 10. The
organi ¢ phase @sv-gti{ad3 d\Ni8¥bphdye-2 | Uk ted
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(CDC13) : 25 (t, 3H),. 1.5 and 1.65 (m 2H), 1.6-2.0 (m 4H), 2.25
(m 4H, 2.9 and 3.0 (m 2H) , 3.0 (s, 3H), 3.05 (s, 3H), 3.35 (ABg, 2H),
3.5 and 3.8 ( % 8 and 4.1 (s, 2H, 4.4 (m 1H, 7.2 (m 5H, 7.45
(m 4H), 7.8 ((@) —73 8-difdyorophengl)- 3(G}mNﬁh[ane‘bu{fonylphenyl)propyl -4~ plpendllni/l]-

3- (4 B - 4- d
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Tabl e | NVRY 1,65 7
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d 5
[ 3- (3q}§?h‘|‘85@%%§)1§)9§%( Aﬁﬁ?t]r%ﬁiegﬁ rl?o?%xﬁ%%’éhﬁ 3péd®%1ﬂ 7.85 (m 112
} 4 pi perbed,nyA)] - N- et hyl - 4- net hanesul f onyl phenyl acet am de hydrochl ori de
(Conpound No. 53 of Table I). 30 NWR (d6-DVSO, 120C): 1.13 (t, 3H), 1.65
(m I&), 1.75 (m 2H), 2.40 (m 1H), 2.61 (m 2H), 2.9-3.1 (m 4H), 3.14
(s, 3H), \eBod .t (M 7H, 3.83 (s, 2H), 4.20 (m 1H), 4.30 (dd, 1H, 7.25
(m 1H). g—g‘—ﬂ—én oH), 7.40 (s, 1H), 7.50 (d, 2H), 7.60 (d, 2H). 7.85 (m

4H) , N-(4- Piperidmyl)-N—ethyl -4-methanesulfonylphenvlacetamide

Step 1: Preparation of 1-phenylmethyl-4-ethylaminopiperidine dihydrochloride
To a solution of 1-phenylmethyl-4-piperidone (25.0g, 132mmol) in THF (250mL) was

20  added ethylamine hydrochloride (12.0g, 147 mol) and methanol (50mL) and the resulting
mixture stirred at room temperature for 10min. Sodium triacetoxyborohydride (40g,
189mmol) was added portionwise and the resulting mixture stirred at room temperature for
1h. 2M Sodium hydroxide solution (250mL) was added and the resulting mixture extracted
with diethyl ether. The organic extracts were dried (K2COs) and evaporated to give 1-

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

3.50 (s, 2H), 3.75 (m, 1H), 7.2 - 7.4 (m, SH); MS: 219 (MH+).
30
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To a solution of N-(1-phenylmethyl-4-piperidinyl)-N-ethyl-4-methanesulfonylphenyl- ‘
acetamide (34g, 82mmol) in ethanol (600mL) was added ammonium formate (40g). The
mixture was purged with argon and 30% Pd on carbon (4.2g) was added. The resulting
mixture was stirred at reflux for 4h, then allowed to cool and filtered through diatomaceous

20  earth. The filtrate was evaporated to give a thick oil which solidified on standing to yield the
title compound (24.9g, 94%); NMR: 1.02 and 1.15 (t, 3H), 1.4 -1.6 (br m, 4H), 2.45 (m, 2H),
2.93 (br m, 2H), 3.18 (s, 3H), 3.20 and 3.32 (g, 2H), 3.72 and 4.18 (m, 1H), 3.80 and 3.87 (s,
2H), 7.50 (m, 2H), 7.85 (m, 2H); MS: 325 (MH+).

25 Method B
3-Phenyl-3-(4-phenylphenyl)propionaldehyde

Step 1: Preparation of ethyl 3-phenyl-3-(4-phenylphenyl)acrylate
To a solution of triethylphosphonoacetate (6.7g, 26mmol) in THF (100mL) at 0°C was
added lithium bis(trimethylsilyl)amide (26mL, 1M, 26mmol). The resulting mixture was
30  stirred at 0°C for 20min. 4-Benzoylbiphenyl (6.5g, 26mmol) was added and the resulting
mixture was stirred at room temperature for 48h. The mixture was evaporated and the residue
dissolved in ethyl acetate (200mL). The solution was washed with 2M hydrochloric acid (2 x
100mL), dried and evaporated giving the sub-titled compound (11g).
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and the PESAEPINE MRS deetd0nL) mrbesesol B %‘ﬁ’Bé’Yaégfiﬂr &R GRich 0D
m xture Wagofy l%%%c%ﬁ&fé: :ﬂ:[f'cg(Zt)bgOﬁiﬁi A8 and evaporated. The residue was purified by

silica gel chromatography (eluent: isohexane then 40% ethyl acetate in isohexane) to give the
sub-titled compound (1.3g); NMR: 2.2 (q, 2H) 3.3 (g, 2H) 4.1 (t, 1H) 4.25 (t,1H) 7.1-7.6 (m,
20 14H).

Step 4: Preparation of the title compound
To a solution of 3-bhenyl-?;—(4-pheny1phenyl)propan-1—01 (1.3g, 3.3mmol) in DCM
(50mL.) was added Dess-Martin periodinane (1.8g, 4.4mmol) and the resulting mixture was
25  stirred at room temperature for 1.5h. The mixture was washed with 2M aqueous sodium
hydroxide (2 x 20mL), dried and evaporated to give the title compound (1.3g); NMR: 3.2 (d, 2
H) 4.6 (t, 1H) 7.1-7.7 (m, 14H) 9.7 (s, 1H).

Method C

30  3-Phenvl-3-(4-Boc-aminophenyl)propionaldehyde

This was prepared from 4-nitrobenzophenone using a similar sequence of reactions to
that used to prepare 3-phenyl-3-(4-phenylphenyl)propanionaldehyde from 4-benzoylbiphenyl
(Method B), except that an additional step was included between Steps 2 and 3, namely



di ssolved in ethyl acetate (200nmL). The solution was washed with 2M
hydrochloric acid (2 x 100m), dried and evaporated giving the sub-titled
conpound WOD30)217W0 03/ 042177 31 PCTBBE02/ 02054 Step 2: Pcepsapzeiovon of

et hyl 3-phenyl - 3- (4- phenyl phenyl ) propi onoat e Et hyl

3- phenyl - 3- (4- phenyl phenyl )acryl ate (11g) was dissol ved in et hanol (200nl)

dth OCV Pal |. ad y.d 2 dded
and the SrvebR R R R L8 ophe ifor Sl ViR Eciedt b dltionsigro
at mospherformfettyy drbgayl- 3($1agb@gﬂﬁnoghgﬁy17@gpm;m@ m xture was purged with

argon, filtered and the | trate evaporated. The crude product was
purified by silica gel chromatography (el uent: isohexane then 25% et hyl
acetate t!i &Qexane) to give the sub-titled conpound (2.8g). 10 Step 3:
Prepar at i - phenyl - 3- (4- phenyl phenyl ) propan-1-ol To a sol ution of

et hyl 53- phesw| 5531 (4-[AasL R T¥AVIBRGR 1989 8- 2 dﬁﬂah@#ﬁ@é@pnﬂg%o@#z
(30m.) was added Iithiumalum nirum hydride (8.4

over 30mn€. The resulting m xture was stirred at OC for | h. 2M Aqueous
sodi um hydroxi de (8nL) was added dropw se. The ixture was filtered

t hrough CeliteO, washing with ethyl 15 acetat (3 x 25m). The filtrate and
washi ngs were conbi ned and evaporated. T <y s dissolved in ethyl

acetate (50nmL) and the resulting s@ ,.., wiNh water (50mL) and 2M
hydrochloric acid (2 x 50nL), drieq 3 The resi due was
purified by silica gel chridet)g®rap

acetate in isohexane) to give the sub-tit ompound (1.3g); NWR 2.2 (q,
2H) 3.3 (q, 2H) 4.1 (t, 1H) 4.25 (t,1H 7. G 20 14H). Step 4:
Preparation of the title conmpound To a sol ution of

3- phenyl - 3- (4-pheawtahemt &nﬂff@pﬁlﬂmkﬂl%es(lmhe%#zmﬂ@ adid (7[)%\4,] 34 %9‘[}%11}1% e s

added Dess-Martin periodi nane . the resul
25 sti rréEICM(IQU@m“taeﬁﬂ@damml ¢hdoride BlmL 'Bhé’mmoﬂt) drc@mmandasdmduumgh 2M

aquequs sodi um h dr ox X _20nL and evaporated to_give the title
compdtin TORE A R 500 Empertige torgshe o iy sofeta 4dded DIRRAG Poiph,

1H . Met bethiEna0 dRsdNe M rodm(tém gaafu%ﬂmre&%nmgl Bierhenal dglyde Jhilg was

prepared from 4-nitrobenzophenohe using a sim sequence of reactions to
solution of (4R, 55)-3,4-dimethyl-5-phenyl-imidazolidin- 2—one (5.0g, 26.3mmol) in DCM

(20mL) and DIPEA (4.58mL, 26.9mmol) and the resulting mixture stirred at room

temperature for 4h. The mixture was washed with water and brine, pre-absorbed onto a Bond

15  Elut and eluted with a gfadient of isohexane to ethyl acetate giving the title compound as a
solid (7.61g, 73%); NMR (CDCls): 0.84 (d, 3H), 2.89 (s, 3H), 3.04 (s, 3H), 3.98 (m, 1H), 5.42
(d, 1H), 7.20 (m, 2H), 7.32 (m, 3H), 7.69 (d, 1H), 7.74 (d, 2H), 7.93 (d, 2H), 8.31 (d, 1H);
MS: 399 (MH+).

20 Method E

4-Methanethiobenzophenone

Step 1: Preparation of 1-(4-methanethiophenyl)phenylmethanol
To a solution of 4-methanethiobenzaldehyde (21g, 138mmol) in THF (200mL) at'0°C
was added phenyl lithium (84mL, 152mmol) dropwise. The resulting mixture was stirred for
25 18h with warming to room temperature. The mixture was washed with saturated aqueous
ammonium chloride and brine, dried (MgSO4) and evaporated giving the sub-titled compound
as a solid (30.16g, 95%); NMR (CDCls): 2.28 (dt, 2H), 2.43 (s, 3H), 3.58 (t, 2H), 4.10 (t, 1H),
7.23 (m, 5H).



that used to prepare 3-phenyl-3-(4-phenyl phenyl) propani onal dehyde from

4- benzoyl bi phenyl (Method B), except that an additional step was included
bet ween Sveps/o2iand 3, nanely WD.03/032177 32 PCT/ SE02/ 02@64/SEby/@assrent of
et hyl 3-phenyl - 3- (4- am nophenyl ) propi onate with di-tert-butyl dicarbonate to
form et hyl 3-phenyl -3-(4-Boc-am nophenyl ) propionate. Method D 5 E- (4R

5S5) - 1- (3-[ 4- Met hanesul f onyl phenyl | acryl oyl )-3 .

4-di net hyl - 5- phenyl -i m dazolidin-2- one OO NJ~ N M(0O2S To a stirred
sol uti on ®kp3: Pleparaabhanggeitd nahenyl) acrylic acid (7.14g, 31.5mmol) in
DCM (10m.) was _added thionyl chloride (3nlL, 34.7mol) dropw se and the
resul ting 10 nixeaplatigasl s1(f-maskhnathiophonyhmhepdrethanel Bog, BBMmApint DCHM

| ut i ded DI P 04l . 28 9ml i se at t ture.
The r esul FORGEL SFEAH Tt MHARaeT0E P e e LopgRn sk

5) - 3,54- Cicfipblro SFHERMHing i el cliged- -
(20mL) and B PR (Avag iiing BREY U4 np Ront Sufbirat 0 1o 10 bhotel M,

room t engsricesinodivinp hydrhxidFhdried Mah(),was-abmsteelcbmie & kilivateumandd hitsewith
pre-absorbed.ontq a Bond 15 El d eluted, with a gradient of isohexane to
Bt by acet gedeh) Jrfar oot e Hof e HE il cogmouty  sagia G8a7e. (R~
(CDA 3): AMR(EPC1;3H).53 @, 89), 05 H)37. S )58 ( (d,
1H), 7.20 (m ( 2H) ,3$7. 32( (m ) 3H)9, (%??2}63?—{ ggr(élli—ng,?)S%@(gﬁ)’z ] 6815%9[?5}\? 2H) ,
8.31 (d, 29MHNBE: 399 (MH). 20 Method E 4- Met hanet hi obenzophenone Step
1: Prlﬁ)par ation of 1-(4-nethanethiophenyl)phenyl methanol To a sol ution of

4- met'fianet hi obenzal dehyde (21g, 138mmol) in THE (200nL) at 0C was added
phenyl |igfetyyen ¢ 84nL, 152mmol ) dropwi se. The resulting m xture was stirred

for 25 I8h With warning to roomtenperature. The m xture was washed w th
sat ur at ed3-Bhenybdg4anethexyearbonliphedd) paopdorzidehede dri ed (MySO4) and evapor at ed

iving t substitled c un s a solid (30,16 95% ; NWR (CDC13): 2.28
ot "3y Sis8 iPrpuinaSy SPERES ppofBgs Sbppeiami il " ()
' To a suspension of diphenylmethane-4-carboxylic acid (10g, 47mmol) in methanol

15 (50mL) was added thionyl chloride (0.34mL, 4.7mmol) dropwise. The resulting mixture was

heated to reflux for 3h then allowed to cool. The mixture was evaporated and eluted through
a plug of silica gel to give the sub-titled compound (9.7g, 91%); NMR (CDCls): 3.9 (s, 3H),
4.0 (s, 2H), 7.2 (m, 7H) and 8.0 (d, 2H).

20 Step 2: Preparation of 3—i:)henyl—3—(4-methoxycarbonylphenyl)but—l—ene
To a solution of diphenylmethane-4-carboxylic acid methyl ester (9.7g, 43mmol) in

THF (100mL) under argon at —78°C was added lithium diisopropylamide (23.5mL, 2M,
47mmot) dropwise and the resulting mixture was stirred at —78°C for 1h. Allyl bromide
(1.85mL, 21mmol) was added and the resulting mixture was allowed to warm to room

25  temperature over 18h. The reaction mixture was washed with water and brine, dried (MgSQy)

“ and evaporated. The residue was purified by silica gel chromatography (eluent: DCM) to give

the sub-titled compound as an oil (4.3g); NMR (CDCl,): 2.87 (dd, 2H), 3.91 (s, 3H), 4.12 (t,
1H), 5.03 (m, 2H), 5.76 (m, 1H), 7.24 (m, 7H), 8.01 (d, 2H).

30  Step 3: Preparation of the tiﬂe compound
A solution of 3-phenyl-3-(4-methoxycarbonylphenyl)but-1-ene (3.26g, 12.2mmol) in
methanol (100mL) was purged with oxygen gas at —78°C for 10min. Ozone was bubbled
through for 1h until a blue colour persisted. Dimethyl sulfide (1.8mL, 25mmol) was added



7.23 (m 5H). WO 03/042177 33 PCT/ SE02/ 02054 Step 2: Preparation of title
conpound To a solution of 1-(4-nmethanethi ophenyl)phenyl net hanol (30g,
130mmol ) W0 0B@M171400nL) was added DBbs-Martin peri odi nan@Cr5ERgz/02088nm0l )
portionwi se at room5 tenperature. The resulting m xture was stirred at
roomtenperature for | h, washed with 2M aqueous sodi um hydroxi de, dried

sH4 abs rbed .onto a silica colum and e wth a radlent
St on (PESRERRNERE iRl i ST roren [ neais b U hs VaPosged i H1¥6ihS 7

63% ;  NVRIe((oRihA 7.58 (m 1H),
7.76 (m 4H); NB&: hd Vgﬂ%gssus.e élr%thﬁ/éte %&ngon%hgggﬁ?@leg%lﬁr%g Hox car bonyl
henyl ) pr opi onal dehyde St ep 1 Preparati on of di phenyl net hane-4-carboxylic
acid net hyl e ter To a suspensi on of di phenyl nmet hane-4-carboxylic acid
(10qg, 47 +A net hanol 15 (50nL) was added thionyl chloride (0.34nL,
4. 7Tmral ) ﬁp%\% SQpylBe- 2 5MbbioAdaygkur e was heated to reflux for 3h then
all owed t0 cool. The m xture was evaporated and eluted through a plug of
silica gel to ’Ijﬂnvwak hepsred-fiant D ddnodpgeilinmedusiS; ﬁgmllaﬂ&ﬁethoNth(aCﬁXEH% 3.9
3H), 4.0 2; Preparation

(s, 3H) Ste

of 3- pherfyFRase é@hﬁ@flr?o&éy@aﬁhsémﬁrwwpmﬂmromm@%@wee fomoliksnaimeshate 4

di phenyl thyl ester (9.7g9, 43mmol) in THE
(100m) lr}ﬁ}er E}g? g%ﬁ%m%gﬂgpml\ggﬁlg%ggd l'ithiumdiisopropylamde (23.5n, 2M
47mrol ) dropwi se and the resulting mxture was stirred at -78C for 1h.

Al lyl brciga él 85nL, 21mmol) was added and the resulting m xture was

al | owdd t to room 25 tenperature over 18h. The reaction mxture was
washed Wiprhy jat ed. The residue was
purified Dby ) 3 » %—glve the sub-titled
conpound racsthaam:smlfénwmqeaql)ac:etmmae(}ﬁzmﬁl:Bl)onda 87 (dd 2H) 3 91 (s, 3H), 4.12
(t, 1H), 5.03 (m é (d, 2H). 30 Step
3 Pr epar at i onT‘bﬁl SQIH%OQ Pﬁ]f"élé %erré -[A- @WG%YCGWOBYIPWHYUPYOPYD‘Plperldm 4-yl]-

3- phenyl - {41 TELORXNC AR TPHRRE WA RE EL 206 2( 3368 % 1B TH Rl ethahnBr

15 (40mL) was added sodium hydroxide (1.64g, 41mmol) and the resulting mixture was stirred at

room temperature for 3 days. The mixture was evaporated, the residue was taken up in water
and acidified to pH 1. The solid was collected and triturated with methanol to give the title
compound (0.73g); NMR: 1.0 and 1.1 (t, 3H), 1.4 (m, 2H), 1.6 (m, 2H), 1.8 (br t, 2H), 2.2 (m,
4H), 2.8 (br t, 2H), 3.2 (s, 3H), 3.3 (m, 1H), 3.6 (m, 1H), 3.8 (d, 2H), 4.0 (m, 2H), 7.1 (m,

20 1H), 7.3 (m, 4H), 7.5 (m, 4H) and 7.8 (d, 4H); MS: 563.

Method I
3-(4-Chloropheny)-3-(3-fluorophenyl)propionaldehyde

This was prepared from 4-chloro-3 ‘-ﬂuorobenzophenoné (Method N) using a similar
25  -sequence of reactions to that used to prepare 3-phenyl-3-(4-phenylphenyl)propanionaldehyde
from 4-benzoylbiphenyl (Method B), except that Step 2 was omitted.

Method J

4-Chloro-3’-fluorobenzophenone

30  Step 1: Preparation of 4-chlorophenyl-3-fluorophenylmethanol
To a solution of 3-fluorobenzaldehyde (5g, 40mmol) in THF (20mL) was added 4-
chlorophenylmagnesium bromide (44mL, 1M in diethyl ether, 44mmol) dropwise and the

resulting mixture was stirred at room temperature for 1h. 2M Hydrochloric acid (10mL) was



met hanol (100nmL) was purged with oxygen gas at -78C for 10m n. Ozone was
bubbl ed through for I'h until a blue colour persisted. D nethyl sulfide

(1. 8nL, 2&omwoloy21vms added WO 03/ 042137 34 PCT/ SE02/ 02054 pam@EbHie2osesul ting
m xture was stirred at roomtenperature for |h then evaporated to give the
title conpound which was used in the next reaction w thout further

purificatj - Phenyl - 3- ridin-2-yl)propional dehyde This was
pr epar ed a'?dggan %ﬁégﬁgﬁﬁsg ! %’8} Snsgp%gﬁeﬁ ﬁggﬁﬁ B\ pl#é% ﬁg@potrage‘? h'gl?e %&@He g’
prepare %Ju@ihieﬂ%!yB%nﬁ%l@fﬁih'?&m’t@g\ﬂapgﬁ&h&lﬂ@Hé’dh)ei@i&ﬁh&ﬂ@ hep Gvel theBb-titled

di phenyl net hane-4- carboxylic acid nethyl ester (Method F). 10 Method H N
| - (3- pheéniaposng (541$§§%ng%% (yPCh 63 (9, 11 pB B i(dli 1 )47 Pl (in, Nt hy (mA2H) and

met hanesqgﬁrﬁyh%h’enyl acet am de hydrochloride To a sol ution of

N[ 1- ( 3- phenyl =3~ [ 4- net hoxycar bonyl phenyl ] propyl ) - pi peri di n-4-yl ] -

N- et hgl - 4- met hanesul f onyl phenyl acet am de (Exanple 2; 2.36g, 4.1mmol) in

met hanol 15 (40m.) was added sodi um hydroxide (1.64g, 4l mmol) and the

resul ti ngteit XtRreparaiden efithe tidel cempoundom t enperature for 3 days. The mixture
was evapor at e t he resi was, t aken.up i.n te nd_acidified t H 1.
The solid vvasdrcoo? Tog'&tt‘%ogﬁghlpﬂppﬁ?yi?' “ Ekf?n\??ﬁ‘?%]r&%f(]t' ggﬁ%é"?‘?‘fg) ]t“i%PEM
conpound 4Om7 $hs add¥R Deks M1A0H pdriddifidne (3! : ih@nidile wi 8
(br t, 2|§)', i (m  an). 2.8HFbrrl t) nzelﬁ?ldbé%2%&m§§m}§e%5?ﬁ]ﬁ@fﬁ§weswé (m
1H), 3. 8 sfigred 2Hpomatemperaturg ir, 30min. The reOtidiHpixtdre3v{sryashed with 281 fqueoddd) and
7.8 (d, 4H): - 563, t hod | . .

3-( 4-1g;hl 35%18%%?’5@9(%%%8 F&Pﬁéﬁﬁ?ﬁ-)ﬁ%‘ﬁﬁéﬁ%maﬁﬂw%ed W%“%\E]é‘t pr epar ed
from 4- chhefiRatSgrapiy &M&Q@%@%Qméwttb%el\&e HAé BSmpoutid s laafhite48lid ,
sequence of reactions to that used to prepare

3- phenyl (3002-@ifnNMR&RIPCLPr DR dm, dHM T trpdEHf andifi. & {h &R oy bi phenyl (Met hod
B), except that Step 2 was omtted. Method J 4-Chloro-3

-fl uor obenzophenone 30 Step 1. Preparation of

4- chl or opietmpa18- f | uor ophenyl nmet hanol To a sol ution of 3-fluorobenzal dehyde

(59, 40mmoTI) 1Tn THE (20nm.) was added 4-
15 (2R)-1-(4-[4-Chlorophenyl]-4-[3-fluorophenyllbut-2-y1)-4-ethylaminopiperidine

Cl

Step 1: Preparation of 4-chloro-3’-fluorodiphenylmethane

)

To a mixture of 4-chlorophenyl-3-fluorophenylmethanol (Stepl of Method J; 10g,
38mmol) and glacial acetic acid (150mL) was added iodine (10g, 40mmol) and
20 hypophosphoric acid (30mL, 50% aqueous, 285mmol). The resulting mixture was stirred at
60°C for 16h, allowed to cool and diluted with water (300mL). The mixture was extracted
twice with isohexane and the combined extracts washed with saturated aqueous sodium
bicarbonate solution, dried (MgSOy) and evaporated. The residue was purified by silica gel
chromatography (eluent: isohexane) to give the sub-titled compound (7.5g); NMR (CDCls):
25  3.9(s,2H), 6.9 (m, 3H), 7.1 (d, 2H) and 7.2 (m, 3H); MS: 220 (MH+).



chl or ophenyl magnesi um brom de (44nL, 1Min diethyl ether, 44nmol) dropw se
and the resulting mxture was stirred at roomtenperature for | h. 2M

Hydr ochl owbosaeiidr (1 Onl) was WO 03/ 03177 35 PCT/ SE02/ 020PLT/SEdzIES4
portionwi se, the |ayers separated and the organi c phase evaporated. The
resi due was purified by Bond EIut chr omat ogr aphy (el uent: isohexane then

o ve.the su d (5.1g, .48 NVR (CDC13) 2.2 (d
g%tapzl pargti ‘b‘l?’%lﬁgﬁﬁ tos ‘{] (4-rhlomphenyly3- @rﬂ@ opgphenly-1- 5 Step 2

Preparathﬁahﬂ%n; ertihd | € conpound To a solution of
4 chlorophen fl uor ophenyl net hanol (1.55g, 6.55mml) in DCM (40nlL) was
added Dess- tin periodinane (3.06g, 7.20mvl) and the resulting m xture
was stirred 2 oom tenperature for 30m n. The reaction m xture was washed
0 sodi um hydroxi de, dried and evaporated. The residue was
El N }¢hronatography (eluent: isohexane then DCM -to give
the title conmpound 3 . oI|d (1.00g, 64%; NMR (CDC13): 7.3 (m
1H), 7.5 (m 5H)/and 7. Met hod K 15
(2R)-1-(4-[4/€R orophéhy\l 3- T uor ophenyl | but - 2-yl ) - 4-et hyl am nopi.eridin
e C N @ Step 1 Preparat| on of 4-chloro-3'-fluorodi phenyl net hane
To a m xture-ef 4-chl or ophenyl - 3-fl uor ophenyl net hanol (Stepl of Method J;

10g, 38mmmol) and IaC|aI acetic acid (150m) was added i odi ne
40mol ) and 20t9% phbell er%%rﬂuqrsdﬂbenmwam@&zs 32@3&&mﬂ)él?(ﬂ emL)

resul &i ng,, n cpol | ut ed

W th ot o "}@"Wnﬁy&%ﬁ‘ﬂlﬁ&%%@? e A R Bl the
conbi ned resultirchixtwasnadtinkd bt SHrQIfat mimaqmﬁmgswm@ﬂ tit® a dbep aécmw@urewas

sol ution, drledd%&&’04 and evaporated. The residue was purified by silica

gel  chr &P8t -Methydn ctosylazamding fraypared GpmeDakainalin t7a stens llsmgpound
( 7 59) %6&1%@@@55 §72 éﬁnmgmas %dged( ald tﬁQe’sulng rrglxture H%ls s%rred w1%h (m

warming to room temperature for 1h. The reaction mixture was partltloned between saturated

wi th 2M aqued
purified by B

10 aqueous ammonium chloride and diethyl ether, the combined organic phases were dried
(MgSO;) and evaporated to give the sub-titled compound as a solid (12g); NMR (CDCls): 1.0
(dd, 3H), 2.0 (m, 1H), 2.1 (m, 1H), 2.4 (s, 3H), 3.1 (m, 1H), 4.0 (m, 1H), 4.6 (m, 1H), 6.8 (m,
1H), 6.9 (m, 1H), 7.2 (m, 8H) and 7.6 (m, 2H).
* Tetrahedron 44, 3919 (1988), Chem. Pharm. Bull. 25, 29 (1977).

15
Step 3: Preparation of (1R)-3-(4-chlorophenyl)-3-(3-fluorophenyl)- 1-methylpropylamine

A mixture of (1R)-N-tosyl-3-(4-chlorophenyl)-3-(3-fluorophenyl)-1-

methylpropylamine (10g, 23mmol) and 30% hydrobromic acid in glacial acetic acid (10mL)
was heated to 80°C for 18h, allowed to cool and evaporated. The residue was partitioned

20 between diethyl ether and 2M aqueous sodium hydroxide. The organic phase was evaporated
and the residue purified by silica gel chromatography (eluent: 2:1 ethyl acetate/methanol) to
give the sub-titled compound (2.2g); NMR (CDCls): 1.4 (d, 3H), 2.2 (m, 2H), 3.2 (br s, 2H),
4.3 (m, 1H) and 7.0 (br m, 8H): MS: 278 (MH+).

25



WO 03/ 042177 36 PCT/ SE02/ 02054 Step 2: Preparation of

(1R) - N-tosyl - 3- (4-chl orophenyl ) - 3- (3-fl uorophenyl )-1- net hyl propyl am ne Cl
H N O 3voo03B43ic7 a sol ution of 4-chBdro-3'-fluorodi phenylpegtsreneotsy . Og,
32mmol ) in THE (100nL) 5 at -10C was added lithiumdiisopropyl am de (20ni,
2M i n hexane/ THF, 40mmol) and the resulting m xture was stirred at -10C

(R - 2- wet Bisp 1 PR bg 87 s B Bl BT b Rmr Al oo et-2irepidonssi ng

literature pfbcedures*; 6.7g, 32mvl) was added and the resulting m xture
was stirred w warmng to roomtenperature for 1h. The reaction m xture
was partitio et ween saturated 10 aqueous ammoni um chloride and di et hyl
ether, the c e, phases were dried (MgSO4) and evaporated to
give the sub-tit ed COTH a solid (12g); NWMR (CDC13): 1.0 (dd, 3H),
2.0 (m 1H, 2.1 s, 3H, 3.1 (m 1H, 4.0 (m 1H), 4.6 (m
1H), 6.8 (m ), 6.9 (m 1H) 7.2 (m 8H and 7.6 (m 2H). * Tetrahedron
44, 3919 % ~ Chem Pharm Bull. 25, 29 (1977). 15 Step 3: Preparation
of (1R)-3-(4- orophenyl) 3-(3-fl uorophenyl) 1- net hyl propyl am ne A

m xture of (1R)- N—tosyl 3-(4-chl orophenyl) éS fl uor ophenyl)-1-

met hyl pr opyl ant %é S? ytign ob BRI §4- %IH@FOBG%}’M%}(?O u@n@pherwbrhmeﬁly@rapylamlraceu c

asi due var ST anes 58! GO N 4l ot A BB Sl

hydr 0Xi dewath@nirygaditie mtgalﬁlagnastuea/mwaabe@humﬁh bieing e Al shueidri it imedyRy
silica gel chromatography (el uent: 1 et hg/ acetate/nethanol) to qgi ve t he
n

sub- t i t 1 etrCehporApPendingy 1aduR (§|E€ﬁ§ mal) in yefer GFML) Mag addnd dzpfwis8. The( br
b 02/ gt P8kt o peﬂ for ﬂ?mm'v{%en Al Swld s door, Phe IRl Sts 7 37

concentrated to about half the volume then extracted with DCM. The combined extracts were

evaporated and the residue purified by silica gel chromatography (eluent: ethyl acetate) to give
10 the sub-titled compound (700mg); NMR: 0.9 (m, 3H), 2.0 (m, 1H), 2.2 (m, 1H), 2.3 (m, 4H),
2.4 (m, 5H), 2.7 (m, 2H), 7.0 (m, 1H), 7.2 (m, 2H) and 7.3 (m, 5H).

Step 5: Preparation of the title compound
To a solution of (2R)—1—(4—[4—chloropheny1]—4-[3—ﬂuorophenyl]but—2-yl)-4-piperidone
15 (400mg, 1.1mmol) in ethanol (20mL) was added ethylamine hydrochloride (200mg, 2.5mmaol)
and the resulting mixture was stirred at room temperature for 10min. until dissolved. Sodium
triacetoxyborohydride (400mg, 1.88mmol) was added aﬁd the resulting mixture was stirred at
room temperature for 18h. The reaction mixture was partitioned between 2M aqueous sodium
hydroxide and diethyl ether. The organic phase was dried and evaporated and the residue
20  purified by silica gel chromatography (eluent: 1%ammonia/10%methanol in DCM) to give the
title compound (220mg); MS: 389 (MH+).

Method L

3-(3-Fluorophenyl)-3-(4-Boc-aminophenyl)propionaldehyde

25 This was prepared from 4-nitro-3’-fluorobenzophenone using a similar sequence of
reactions to that used to prepare 3-phenyl-3-(4-Boc-aminophenyl)propionaldehyde from 4-
nitrobenzophenone (Method C).



Step 4: Preparation of

(2R)-1-(4-[4-chl orophenyl]-4-[3-fluorophenyl]but-2-yl)-4-piperidone CI N O
F\ j To wogdlutiron of 38 PCT/SE02/02054

(1R) - 3- (4-chl orophenyl)-3-(3-fl uorophenyl)-1-nethyl propyl am ne (2.0g
7.2mol ) in ethanol (50nL) was added a sol ution of potassium carbonate
(1.59) i { (5m.) and the resulting m xture heated to reflux with
stirring. ion of 1-nethyl- 1-ethyl-4-oxopiperidiniumiodide (2.5q,

9. 3mmol ) 3-Rhaell 8r(4(thE&RbdetMBsheadlsdpinaRMha. The resulting mixture was
stirred at reflux for 10m n. then alTowed to cool. The m xture was

concent r at ed tbhig e prepaiefl ftdii@‘lvmthmtmbimmzephenam @dethod B) DXDhg a Jindlac onbi ned
extracts vere orat d.and the residue ie SI| ca ge

chr ormat ogr aphy® (D}éf nset\glﬂf"i\}fls ht8tpéetpé‘5€ #JBhﬁWﬁ/ (i@%FWéP}%"@B-)PTOPP@BH@Q‘?P%End
(700ns) ; Nﬁél%ngoﬁﬁ'gh&l'}‘)l(M%ﬂQd(Bp 1H), 2.2 (m 1H, 2.3 (m 4H, 2.4 (m
5H), 2.7 ( 2 (m 2H) and 7.3 (m 5H). Step 5:
Preparation of the t|tIe corrpound To a sol ution of

(2R) - 1- (4] 4- hIlJor ophenyl ] - 4-[ 3-fl uorophenyl ] but - 2-yl ) - 4- pi peri done 15
(400ng, X in ethanol (20nL) was added et hyl am ne hydrochl ori de

(200ny, e hvi- A eS8 h b RS i B1dRS St i rred at room tenperature
for 10m n. unti I ssolved. Sodium i acet oxy orohydrl de (400ng, 1.88mmol)
was added and the resulting niMe@&Swas~stirred at roomtenperature for
18h. The reaction m xture was partitip bet ween 2M aqueous sodi um

hydr oxi de and di ethyl ether. The organi ~ » O dried and evaporated and
the residue 20 purified by silica gel 7
1%armoni a/ 10%ret hanol in DCM to give the (tl e conpound (220rrg) VB: © 389
(M#). Method L 3-(3-Fluorophenyl)-3-(4-Bg ' no henyl) propi onal dehyde 25
This was prepared from4-nitro-3'-fluorobéegzophenone using a simlar
sequence of reactions to that used to prepafe

T e SRR P S SRS

3- Pheny| -BmédyheiphamngtifiRRbedl)-e5opi onal dehyde

Me(0),S

To a mixture of copper (I) iodide (960mg, 5.0mmol) and THF (20mL) was added

N,N,N’,N’-tetramethylethylenediamine (0.83mL, 5.5mmol) and the resulting mixture was

15 stirred at room temperature for 10min. then cooled to ~78°C. Phenylmagnesium bromide
(5.0mL, IM in THF, 5.0mmol) was added and the resulting mixture stirred at —78°C for
15min. A solution of di-n-butylboron triflate (3.0mL, 1M in diethyl ether, 3.0mmol) and (E)-
(4R, 58)-1-(3-[4-methanesulfonylphenyl]acryloyl)-3,4-dimethyl-5-phenyl-imidazolidin-2-one
(Method D, 1.0g, 2.51mmol) in THF (15mL) was added and the resulting mixture was stirred

20 whilst allowing to warm to room temperature for 18h. The reaction mixture was washed with
saturated aqueous ammonium chloride, water and brine, dried (MgSO,) and evaporated. The
residue was purified by eluting through a 20g Bond Elut with gradient of isohexane to ethyl
acetate giving the sub-titled compound (1.49g, 100%); NMR (CDC]3)Z‘ 0.78 (d, 3H), 2.82 (s,



This was prepared from 4-nmet hanet hi obenzophenone (Method E) using a simlar
sequence of reactions to that used to prepare

3- phenyl -8o@4nphenyl phenyl ) pr opani o¥al dehyde 5 from 4- bemeoisiEbi/gpany |
(Method B). Method N

(S) - 3- Phenyl - 3- (4- net hanesul f onyl phenyl ) pr opi onal dehyde Me(0O2S\ | i0 10
Step 1: e ti

5511 (5 SO0R B S AT Ny S PSRRI 2o ATD 310 e 1ED. 699

di met hyl mp-ophenys (hdgpzls @i PHL-701%ed2 D), Ms\m HM(O 2S To a m xture of
copper (ﬁ )-ZIMC))dI de((96 é (qOrmI%I) and THF (20nmL) was added

N, N N,N -tetranet hyI et hyI enedi am ne (0.83nL, 5.5mml) and the resulting

m xt ure e room rat ur cooI ed to -78C
Pheny! ma %fa% %‘ﬁ??ﬁ‘ 8@5?%3 Ry % ?@ %Rﬂg?yypv\é’ d and the
resulsing m Xwﬁ §01§&bﬂi Bﬁ‘@lRatSS)- 186 13004- m&?ﬁh.n%ulf&lﬁ%haﬁglpﬂ(;ﬁénﬂlpréplbmbﬂy| bor on

triflate (3. Min diethyl ether,
5S) - 1- (33 ﬁ%m%bﬂaﬁ@hmyﬂﬁmydaph]edlyﬂ]-m(@ﬁ@}lg)l?SMHJQDrm 28mbheh§1C was dazol i

di n- 2- one thod. D,. 1. 0 5 adde

resul ti nijidﬁ‘% oy %’gmgﬁl %%le ﬁ:fgvé ??Bm?%) ngst elre&uﬁglgrﬁl bl

t enper at yrecf R fgfsh’jml-ﬁh theQ@&:ru'oH Ryadigabidhed B sheWRiaiRg ofoMl aquedhislsiied
aqueous ammoni um chl ori de, wat er anél brine, dried (MgSO4) and evapor at ed.

The r eshwlin@udmﬁ“hplphasfels actrbsepetantd ang thtorpagie phaqyeBbsribe Qo wiBoRd gludi ent

E’Boiyf N R gadh o Do Go et 196! a3 2054

3 7 8 7
15)')1 > 181{1%%501551&851{%& %%F@JM?{E%:D@) @6Q%r sllﬂh) 23339§n(21@) 3l)bl)(s 34{7)92?% mZH);

MB: 477 12HKH)28 (Gt1éh, 223 Pme pH), &t 4D, aH) 7 82 (d 2H)
(S) - 3- phenyl - 3- (4- mret hanesul f onyl phenyl )propan-l -ol 5 To a solution of (4R,
55)-1-[(S)- 3-(4-net hanesul f onyl - phenyl ) - 3- phenyl - pr opi onyl ] -

SC - di n'egl@lg’ PreRREAY of HedARQbhfolad- one (846ny, 1.78nmmol) in THE (20ni) at

15 To a solution of (S)-3-phenyl-3-(4-methanesulfonylphenyl)propan-1-ol (244mg,
0.84mmo)) in DCM (5mL) was added Dess-Martin periodinane (392mg, 0.92mmol) and the
resulting mixture was stirred at room temperature for 1.5h. The mixture was washed with 2M

aqueous sodium hydroxide (2 x 10mL), dried and evaporated to give the title compound.

20 Method O
(R)-3-(3-fluorophenyl)-3-(4-methanesulfonylphenyl)propionaldehdye

This was prepared from (4R, 55)-1-(3-[4-methanesulfonylphenyl]acryloyl)-3,4-
dimethyl-5-phenyl-imidazolidin-2-one and 3-fluorophenylmagnesium bromide using a
method similar to that used to prepare (S)-3-phenyl-3-(4-methanesulfonyl-

25  phenyl)propionaldehyde from phenylmagnesium bromide (Method N); NMR (CDCls): 3.01
(s, 3H), 3.24 (d, 2H), 4.73 (t, 1H), 6.91 (m, 2H), 6.99 (m, 1H), 7.28 (m, 2H), 7.42 (d, 2H),
7.87 (d, 2H), 9.76 (s, 1H).

Method P ,
30 (S)-3-(4-fluorophenyl)-3-(4-methanesulfonylphenyl)propionaldehdye

This was prepared from (4R, 55)-1-(3-[4-methanesulfonylphenyljacryloyl)-3,4-

dimethyl-5-phenyl-imidazolidin-2-one and 4-fluorophenylmagnesium bromide using a



added lithium alum nium hydride (3.6nL, 1Min THF, 3.6mmol) and the
resulting mxture was stirred for 15m n. The reaction was quenched by the
addi ti on wb 02MiAagqueous sodi um hydrdRi de. The phases wer ePsepanzeost and t he
organi ¢ phase pre-absorbed onto a Bond Elut 10 and eluted with a gradient
of isohexane to ethyl acetate giving the sub-titled conpound as a white

solid (285n0,, 55% ;. NWR 13): 1 br 2.3 2H), 3.00 (s,
3H), 3. 5516&?’,‘1 ST r,tolé\il}aéé‘g? 0 Pf%ﬁa,fe @%é?wﬁ%@'@@aﬁﬁs“?@g%m 7 7.82 (d, 2H).
Step 3: @R Rhydd okl frkeRy1ERABRAURN blonide (Me@RH W) on of

(S)-3- ph@?\?ﬁ%- 4- et h%lmesal fﬁct)lny% phg}ri\)é;%l ) pr opaln- I( gl (224ng, 0.84mmmol ) in
DCM (5nL) was added Dess-Martin periodi nane (392ng, 0.92mvpl) and the

resul ti ng Ei xii:re was stirred at roomtenperature for 1.5h. The m xture was
washed M= aqueous sodi um hydroxide (2 x 10r), dried and evaporated
to giye phes i thispRERANBds-rdndbiashyibhenyl)propionaldehdye _

(R) - 3- (3-TTuorophenyl)-3-(4- net hanesul T onyl phenyl ) propi onal dehdve This was
prepar ed fronThsRyasGBypated Bofnd4RelHansd-motmhegphEnyylplanyiiboyloyh) B4

di et hyl - 5- phenyl -i m dazol i dj.n-2-one .and. 3-fl uoy ophenyl nesi um brom de
usi ng a d}%@;tgpgd&glileﬁﬁy -g}lldﬁgolfch% —@g@ad?&%qr@%ngfm gnesﬁmr{)argrmd% using a

(S)-3-ph - 3= (4= net f o) 2 REOR e from -

phenyl nag{r%\elﬂsoidaﬁrlrél ﬁ?%tgg%?%ﬁioh@gydﬁ% @éﬁ&%@%%ﬁtgﬂgﬁﬂﬁ{hﬁﬂ 3H), 3.24 (d,
2H), 4. 78hdty))pidpionabledidd fromaenyltiagfesfum biddpide tVRBoddY). 2H), 7. 42 (d, 2H),
7.87 6d, 2H), 9.76 (s, 1H. Method P 30

(S) - é-(4-f| uor ophenyl ) - 3- (4- net hanesul f onyl phenyl ) pr opi onal dehdve Thi s was
prepar edpidifiba @R 5S) - 1- (3- [ 4- net hanesul f onyl phenyl ] acryl oyl) - 3, 4- ‘

di et hyl =5= | -i m dazol i di n-2-one and 4-fl uorophenyl magnesi um br om de
usi ng a YB)-8383.04RofoglienPUTI-QEARIHARGEonyiphdnybpsipminabiehdys t hat used to

phonyl magnes! TRFOEREABO RIS ket Koo RyBRerd RS B3 o
(R)-3- (3 o13) Rk drdibh l2f 0 ' Jhi's was
prepar ed T CaH ) e e oy ) e

di methyl niztipddesimpilai titdazskd ti pregare (9-Rplkndi-8 i onadresyifamgnesi um br oni de
ustng a phenyl)propionaldehyde from phenylmagnesium bromide (Method N).

Method S

(S)-3-(4-methoxyphenyl)-3-(4-methanesulfonylphenyl)propionaldehdye

20 This was prepared from (4R, 55)-1-(3-[4-methanesulfonylphenyl]acryloyl)-3,4~
dimethyl-5-phenyl-imidazolidin-2-one and 4-methoxyphenylmagnesium bromide using a
method similar to that used to prepare (S)-3-phenyl-3-(4-methanesulfonyl-

phenyl)propionaldehyde from phenylmagnesium bromide (Method N).

25 Method T
(R)-3-(3,5-difluorophenyl)-3-(4-methanesulfonylphenyl)propionaldehdye

This was prepared from (4R, 55)-1-(3-[4-methanesulfonylphenyl]acryloyl)-3,4-
dimethyl-5-phenyl-imidazolidin-2-one and 3,5-difluorophenylmagnesium bromide using a
method similar to that used to prepare (S)-3-phenyl-3-(4-methanesulfonyl-

30  phenyl)propionaldehyde from phenylmagnesium bromide (Method N).



method simlar to that used to prepare (S)-3-phenyl-3-(4-nethanesul fonyl -
phenyl ) pr opi onal dehyde from phenyl magnesi um brom de (Method N). 10 Method R
(R) - 3- (3 wodBhkuor phenyl) - 3- (4- et Banesul f onyl phenyl ) pr opcaorszbziezosye Thi s
was prepared from (4R, 5S)-1-(3-[4-nethanesul fonyl phenyl ]acryl oyl) -3, 4-

di met hyl - 5- phenyl -i m dazol i di n- 2-one and 3, 4-di fl uor ophenyl magnesi um

brom de using a 15 nethod simlar Q9 Elfged to prepare

(S) - 3-phenyl - 3- (4- net hanesul f onyl p%*eﬁ'*ﬁ\y'%rvpi onal dehyde from

phenyl magnesi Qi @biiny 8fc RedtoNhhibitMas lblﬂding of RANBES (vas aRbhexypheny! )

- 3- (4- et hanesul f onyl phenyl ) propi onal dehdve 20 This was prepared from (4R,
59) - 1- ( 3Vt ippohgprdsinfimgyasatie Marmbrenss| vegre prepagd from Chinese hamster ovary cells

di met hyl - 5- phenvl - i . dazol i.di n- 2- one 4- et h heny] magnesi um brom de
using a \&?rlé@heg(g GSped the I;ec;[oglbtlrhaél{ gwggra(l?)@%ﬁﬁ%eg)gge%g& mel}lltrangs WETe 11Ccu ategirl

('S) - 35 phenl 0. BiV4odiBABARSSVTED ¥ ntill Xii8PbRRR bR E6RBhtrations of

phenyl magnesi um brom de (Method N). 25 thod T (R-3-(3
5- di f | uothspiearppundsgofthe iehtereinAc-wel plateeniby proophiorfaddiotidd RATHITES bemnd

d f 4R 59)-1-(3-[.4- et | f onyl I | oyl )-3,.4-.
G mot 1 R A BB Y 20 B MR oy e T B bR G e it
brom de @i ddehpdund®indQHe SbiBeh@dtionQflcBRpot&PEHhicA dRpEREd 80% of bound iodinated
(S) - 3-phenyl - 3- (4- net hanesul fonyl 30 phenyl) propi onal dehyde from

pheny| ma§aesTE s onfcdetedNEL shio Prerred\cpope M oF formulafOTiaSEER 1020% dess EXANVPLE
16 Tﬂg a%My of conpounds to inhibit the binding of RANTES was assessed
by an“in ro radioligand binding assay. Menbranes were prepared from

Chi nese hanster ovary cells which gxpngssgd;the reconbi nant human CCR5
receptor. These nmenbranes were incubated 5 with 0. 1nM i odi nat ed RANTES,

sci ntil | ati onThe akility bf/cdmepuiadamdnkibititiodisinding of MIPald wasawséssed bearc onppronds
of the invention_ in 96-well_ plates. The anount of i odi nated RANTES bound

to the r&&pteapd Redingeassim Hembppes weismrenasd bom (gurse Agnsieonper filison
curves Whgc&g%?@fésgﬁt%@c@ggoﬁgﬂﬁgg&% BPR 5LEE P ERNGRBL AL BN W& TRAYAL  Whi ch

di spl aced
15 with 0.1nM iodinated MIP-1a., scintillation proximity beads and various concentrations of the

compounds of the invention in 96-well plates. The amount of iodinated MIP-1a bound to the
receptor was determined by scintillation counting. Competition curves were obtained for
compounds and the concentration of compound which displaced 50% of bound iodinated
MIP-10. was calculated (ICsg). Preferred compounds of formula (I) have an ICs of less than
20 50uM. |

Results from this test for certain compounds of the invention are presented in Table IL
In Table II the results are presented as Pic50 values. A Pic50 value is the negative log (to base
10) of the ICsq result, so an IC50 of 1uM (thatis 1 x 10'6M) gives aPic50 of 6. Ifa
compound was tested more than once then the data below is an average of the probative tests

25  results.



RANTES was cal cul ated (1C50). Preferred conpounds of fornmula (1) have an

| C50 of less than 10 50gM EXAMPLE 17 The ability of conpounds to inhibit
t he bi ndiwg 0a042WP-1a was assessed B2 an in vitro radi ol iPgarstotivaosi ng
assay. Menbranes were prepared from Chi nese hanster ovary cells which
expressed the reconbi nant human CCR5 receptor. These nmenbranes were

i ncubated 15 with 0.1nM i odi nated M P- ,wScintillation proximty beads
and various concentrations of the co s of the invention in 96-well
plates. T pin@T Todiigmfed M P- 1| (@g Ag NPt he picgrept ¢r was

determ ned by scintillation counting. etition curves were obtained for
conpounds| and 2$e concent6.a¥i on pf corrpounccB whi ch di splsaced %0% of bound

i odi nat ed—M-P-la was calculated| (| C30).—Preferred conpounds{of formula (1)
have an 1[50 of01 ess|than8.720 50M Resul ts4%romthis Badt for certain

Fahl e |11 the

conpounds eof—the—t+nventton_are—pr esented—+p—Table—++-

results afe preésented as Jﬁ’l‘9§50 val uesd. P$ 50 val ue %)bt he negative | og
(to base [10) Q% The|TC50,kgsSult| so [an | of [gM(hat Ts|1 x 10"6M
gives a Pjc50 of 6. If a conpound was tested nore than once tlhen the data

bel ow i s an avgzage of thgoprobative jtestss? 25 resul t$.34WD 03/ 042177 42

ol
[
PCT/ SEO2/ 02054 Tahle 11 Conpound
D

-;3 OUTro—oTw

S
No.. Pi c50 Conpound No._ Pic%0 28 6.07 48
6.51 40 B.77 49 8.21 4169393 50 9.09 425%7.88 51 9.43 43 7.05 52 7.34
44 6.98 539 —45-8-44 5476745 8. (0455688 +—F+46—F5—+7{86 SCHEME 1
45 8.44 54 7.67
46 8.04 55 6.88
47 7.46 75 7.86
SCHEME 1

PG.
N 2 .
(lo' I}JH
R
/b orc

RS
cord HN 9]
O\ @S(O i - O\ /U\./@‘S(O)QRG
\
R4

Conditions
a) Reductive amination (R*NH,, NaBH(OAc);)

b) Amide formation (acid, coupling agent or acid halide, base)
¢) H,, Pd (when PG is Bn or Bz)
5 d) HCI or TFA (when PG is Boc)



PGPG N , NaNH O4 borc RSREHNOR PG UNOc or d (O2R N S(0)2
R4 R4 Conditions a) Reductive am nation (RANH2, NaBH(OAc)3) b) Am de

f or mat i orwpasiosz17toupl i ng agent or a8 d halide, base) c) PEI/SERH0X®%hen PG

is Bn or Bz) 5 d) HCI or TFA (when PGis Boc) WD 03/042177 43

PCT/ SE02/ 02054 SCHEME 2 RIL Rl RZ OR2/ acRIOCEt R R2,~~ OR2\ d
b RHe RLR331R,"~0OR2 OR5 fsbﬁﬁﬁljé'~ S(0)2R6 R1L R3 14 5 R

1 1

By J

5
M | R?)\/\

NP
AL

"/ QJ@@%
MQ%@% ‘

a) (i) (EtO),P(=0)CH,CO,Et, base; (ii) hydrogenation (e.g. Pd(OH),, H,)
b) (i) Reduction (e.g. LiAIH,); (ii) Oxidation (e.g. Dess-Martin periodinane)
c) Allyl bromide, base (e.g. LDA)
d) Oz then Me,S
e) (i) R3MgBr (ii) Oxidation
. T) Reductive amination (NaBH(OAc),, AcOH)



0 SCO2R6 R2Z Nj N R4 Conditions a) (i) (EtO 2P(=0) CH2CO2Et, base; (ii)
hydr ogenation (e.g. Pd(OH) 2, H2) b) (i) Reduction (e.g. LiAIH4); (ii)

Oxi dat i orwQ@3g421Dess- Martin peri odi rffne) c¢) Al lyl brom decTisaszopst g. LDA)
d) 03 then Me2S e) (i) R3MgBr (ii) Oxidation f) Reductive am nation
(NaBH(QAc) 3, AcCOH) 5 WD 03/042177 44 PCT/ SEO02/ 02054 SCHEME 3 OOR OO 1
a R~/ NA R-NANN Ph Phb RS NS S(0O)2R + 2~~~ NR,,~-O K4
C RL R3BR5 SO 2Rs _—

1
o O R 0 O
PN 2 A
R' N~ SN R N" "N

—

Ph; /\ Ph \
tb
R ‘
HN 0 ] R R
N » R® O
o
R4
C
R R

/k/k RS |
R? N 0
O\ /U\/i}L S(O)2R6
\
R*
Conditions |

a) R2MgBr, Cul, TMEDA, n-Bu,BOTf

b) Reduction-oxidation (for when R? is H), or Reduction-oxidation
then R3MgBr (for when R3 is alkyl) then oxidation

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



R2 N5"~ N R4 Conditions a) RRMgBr, Cul, TMEDA, n-Bu2BOTf b)

Reducti on-oxi dation (for when R3 is Q or Reduction-oxidation then R3IMyBr
(for wherwB33jog21at kyl ) then oxidatiof c) Reductive am nat iPCR/SEDE@IEOAC) 3,
AcOH) WO 03/042177 45 PCT/ SE02/ 02054 SCHEME 4 R3 1 3 Ra RR RL R3 30- 2/
NR~-NHb R1 RNHR Ts Ts J'~"~RLR c RLRER2dNaR.)~-NNH R4 O e
RLRB5 R2 NkzZ)S(0)2R N 14 Conditd Base (e.g. LDA) b)
Deprotection (e.g. HBr/ AcCOH) t&mﬁ

3 .
R! <(R a R’ R® o
2> + N RZJ\/L NH > ) QM
Ts T

S

1 3

R R
)\/'\ RS
R? N O 6
S(0),R
N
|
R4

Conditions

a) Base (e.g. LDA)

b) Deprotection (e.g. HBr/AcOH)

c¢) 1-Methyl-1-ethyl-4-oxopiperidinium iodide, K,CO,
d) Reductive amination (R*NH,, NaBH(OAc),, AcOH)
e) Amide formation (acid & coupling agent)



c) 1-Methyl-I|-ethyl-4-oxopiperidiniumiodide, K2CO8 d) Reductive am nation
(RANH2, NaBH(OAc)3, AcOH) e) Amide formation (acid & coupling agent) WO
03/ 04217 7WOR3REINBE02/ 02054 ~CLAIMS 44, A conmpound of for PaT®E2H205R5 3 R
RONNSO2R6 (I) R2 RA 5 wherein: Rl is phenyl {para-substituted by:
hal o, hydroxy, nitro, S(Ok(Cl_6 alkyl), S(O2NH2, S(O 2NH(C1_6 al kyl),
S(O)2N(C1_6 al kyl)2, cyano, Cl _6 al kyly A al koxy, NH2, NH(Cl.6 al kyl),
N(ClGaIkyI)Z C(ONH2, C(ONH(Cl_6 atkyT), C(ONCL 6 alkyl)2, C(OI[N

| i nked heterocyclyl], CO2H, CO2(Cl_6 alkyl), NHC(O (C1_6 al kyl),

NHC(O (C1_6 10 al kyl), NHS(OQ2(Cl_6 alkyl), C(O(C1_6 alkyl), CF3, OCF3,
phenyl , ﬁeterdAaFWPX‘{réio_f?or 1& ) phenyl, (Cl1_4 al kyl)heteroaryl,

NHC( O) phenyl , NHC( O) het er oaryl , NHC(O)(Cl 4 _al kyI ) phenyl, NHC(O (C1_4

al kyl ) heteroaryl, NHS(O Zﬁﬁenyl NHS( O 2het e NHS( O 2( Cl 4
al kyl') phenyl , NHS( (C1_4 alk et er odp P NH(C1.6 al k
NHC( O) NH( C3_7 cycl oal/kyl O nyll F Rgaryl

NHC( O NH(C1_4 al kylp)zphenyl or \\NHC(/O) : het er oaryl ; vvherel n the
f oregoi ng phenyl and heteroaryl groupR are optionally substituted by hal o,
hydroxy, nitro, S(OKk(CLl_4 alkyl), S(O2NH2, S(O 2NH(Cl1_4 al kyl),

S(O)2§I( Cl 4 aIVYJfo)lQ' cyano, Cl 4 alkyl, Cl_4 alkoxy, C(ONH2, C(O NH(CL.4

7105 O A2 TR At A s A S
N S, “Soph i Mt U e o, b, ok
alkyl), N(Ci.6 alkyl)z, (O)NHz, C(O)NH(Cy.6 alkyl), C(O)N(Cy.4 alkyl)y, C(O)[N-
linked heterocyclyl], CO,H, CO,(C;.¢ alkyl), NHC(O)(C;.¢ alkyl), NHC(O)O(C1_6

10 alkyl), NHS(O)x(Cy.6 alkyl), C(O)(Cy.6 alkyl), CFs, OCF3, phenyl, heteroaryl, (C;.4
alkyDphenyl, (C;.4 alkylheteroaryl, NHC(O)phenyl, NHC(O)heteroaryl, NHC(O)(Cy4
alkyl)phenyl, NHC(O)(C1.4 alkylheteroaryl, NHS(O),phenyl, NHS(O);heteroaryl,

* NHS(O),(C1.4 alkyl)phenyl, NHS(O),(C}.4 alkyl)heteroaryl, NHC(O)NH(Cj.6 alkyl),
NHC(O)NH(C3 cycloalkyl), NHC(O)NHphenyl, NHC(O)NHheteroaryl,

15 . NHC(O)NH(C.4 alkyl)phenyl or NHC(O)NH(C}.4 alkyl)heteroaryl; wherein the
foregoing phenyl and heteroaryl groups are optionally substituted by halo, hydroxy,
nitro, S(O)x(C14 alkyl), S(O),NH,, S(0),NH(C.4 alkyl), S(0),N(Cj.4 alkyl),, cyano,
Ci.4 alkyl, Cy4 alkoxy, C(O)NH,, C(O)NH(C;.4 alkyl), C(O)N(Cy.4 alkyl),, CO,H,
CO,(Cy.4 alkyl), NHC(O)(C;.4 alkyl), NHS(O),(C1.4 alkyl), C(O)(C.4 alkyl), CF3 or

20 - OCFs};

R?is phenyl or heteroaryl, either of which is optionally substituted by halo, Cy. alkyl,
Ci4 alkoxy, S(O)n(Ci.4 alkyl), nitro, cyano or CFs;

R?is hydrogen or Cj.4 alkyl;

R* is ethyl, allyl or cyclopropyl;

25 R is hydrogen, halo, hydroxy, nitro, S(O)m(Ci.4 alkyl), S(0):NH,, S(0),NH(C;.4
alkyl), S(O)2N(Ci.4 alkyl),, cyano, Cy.4 alkyl, C;.4 alkoxy, C(O)NH,, C(O)NH(C;.4
alkyl), C(O)N(C.4 alkyl),, CO,H, CO»(C).4 alkyl), NHC(O)(Cj.4 alkyl), NHS(0)5(C;.4
alkyl), C(O)(C,.4 alkyl), CF35 or OCFj;

R® is Cy.4 alkyl;

30 k, m and n are, independently, 0, 1 or 2;



R3 is hydrogen or Cl1_4 alkyl; R4 is ethyl, allyl or cyclopropyl; 25 R5 is
hydr ogen, hal o, hydroxy, nitro, S(Orn(Cl 4 alkyl), S(O 2NH2, S(O 2NH(Cl1_4
al kyl), Sy002mM§xT17 4 al kyl )2, cyano, &/ -4 al kyl, Cl_4 al korgT/SE(ID)ML,
CCONH(C .4 alkyl), C(ONC1 4 alkyl)2, CO2H C@02(Cl1_4 alkyl), NHC(O (C1_4
al kyl'), NHS(O2(Cl_4 alkyl), C(O(Cl_4 alkyl), CF3 or OCF3; R6 is Cl_4

al Kyl 30 K, MyafighafmadeickNIRRERHABLLY thofbor b Roldare WRHGRH 042177 47
PCT/ SE02/ 02054 or a pharlrcraceutl c%ﬁl y acgept a{)?eo s%l ereof or a solvate

t her eof ; provi podidet alat: when R3 and R5 are both hydrogen R4 is ethyl, R6

is para-(S(O 2CH3) and R2 unsubstituted phen then Rl is
par a- met hoxy- phe en%aﬁ“&ﬁm"%?‘lﬁ ppdrpgen, R SSE@B’h-ypt rWP*F@t@@?@@Hy)Ianéﬁenyl or

par s (S0 20y mepafifig englelR, B for beln SR OB Btk Bl iheny |
then Bl is not p@lam-niﬂu@fcﬁn@hﬁlipﬂenyl aRI3cH- dlcnlmsplﬁﬂyland R5 are both hydrogen,

R6 is para-(S(O2CH3) ,.and R2 is neta-chloro- phenyl unsubstltut%d
phenyl or thi ophé’fhﬁB-Pylanfi%rﬂfPhoﬁlélymﬂge@)d? as ﬁﬂMb&4®MWS(O)2QH3)Rnd%p©und

I d I tituted
SO k(C1 6 al ko PR, SRR ARG Klrid PRI b s bRyt gt
cyano, NH2, NH(@Ad6 alkyl), N(CL_6 alkyl)2, CO02(Cl_6 alkyl), NHC(O) (Cl_6
al kyl), NHC( OQClL 6 15 al kyl NHS( 0O 2( Cl 6 al kyl), NHC( O)%ohenyl
1

NHC( O) het er oar | WHRBIE GpA®T ate <I>th3bly91MQm)R is W@((SJ}QXEEPM) aldkiy1 ip et cldaroy| |

Nty CLr T T R T

NHC( O) NHphenyl , NHC( O NHheteroaryl, NHC(O NH(CL_4 al kyl) phenyl or
NHC(O NH(C1_4 aI kyl ) het er oaryl ; wher ein the 20 f or egoi ng phenyl and
het er oar y2. gr oty Qma@@mcbmclmmldlw ckitbdtwhentio®R ' by phelyb | pany-sntssisuted byi: halo,

cvemo s SRR R R St Sl G . 4
al kyl') 2, CQ2H,NH(C,.¢ alkyl), N(Cy.¢ alkyl)s, CO5(Cy.6 alkyl), NHC(O)(Ci. alkyl), NHC(0)O(Ci.6
15 alkyl), NHS(O),(C1.6 alkyl), NHC(O)phenyl, NHC(O)heteroaryl, NHC(O)(C;.4
alkyl)phenyl, NHC(O)(Cy.4 alkyl)heteroaryl, NHS(O),phenyl, NHS(O);heteroaryl,
NHS(0)2(C;.4 alkyl)phenyl, NHS(O),(C1.4 alkyl)heteroaryl, NHC(O)NH(C.¢ alkyl),
NHC(O)NH(C3.7 cycloalkyl), NHC(O)NHphenyl, NHC(O)NHheteroaryl,
NHC(O)NH(C;.4 alkyl)phenyl or NHC(O)NH(C1.4 alkyl)heteroaryl; wherein the
20 foregoing phenyl and heteroaryl groups are optionally substituted by halo, hydroxy,
nitro, S(O)x(Cy.4 alkyl), S(O),NH,, S(O)>NH(Ci.4 alkyl), S(O);N(C1.4 alkyl),, cyano,
Ci-4 alkyl, Cy.4 alkoxy, C(O)NH,, C(O)NH(Cj.4 alkyl), C(O)N(Cy.4 alkyl),, CO.H,
CO(C14 alkyl), NHC(O)(C;.4 alkyl), NHS(0),(Cj.4 alkyl), C(O)(Ci.4 alkyl), CF; or
OCF;}; and k is 2.

25
3. A compouqd as claimed in claim 1 wherein R? is phenyl, mono-fluorophenyl,
difluorophenyl, mono-chlorophenyl or mono-(C;.4 alkoxy)phenyl.
4, A compound as claimed in claim 1 wherein R? is hydrogen.
30

3. A compound as claimed in claim 1 wherein R* is ethyl.



C2(C1_4 alkyl), NHC(O(C1 4 alkyl), NHS(O2(Cl1_4 alkyl), C(O(CL. 4 alkyl),
CF3 or OCF3 1; and k is 2. 25 3. A conpound as clained in claim1 wherein
R2 i s phewglo3/osanp- fl uor ophenyl, di i uor ophenyl , nono- chipeTSEbERPE4 OF
nono- (Cl1_4 al koxy) phenyl. 4. A conpound as clainmed in claiml wherein R3 is
hydrogen. 30 5. A conpound as clained in claiml1l wherein R4 is ethyl. WO

03/0421776.45. PRTRSEIZA D205 in BaSATIONAIGE 1€h AR, ook Lo her el n RS

i s hydrogen, hal o, "hydroxy, nitro, cyano, Xy, ~CF3 or
OCF3. 7. A conpauod asalkylaCredkoxy, CFaionOCRsherein R6 is Cl_4 al kyl and
wherein the S(O2R6 5 group of fornula (1) is para disposed to the

remai nder of the structure of formula (I). 8. A process for the

preparatipn ofA%og@W&dcmealiﬁk 1i0 egéiﬁiﬁﬂiéc‘(-g ygérn%ﬁﬁrﬁegsiﬁﬂﬁ%ﬁ@%}fﬁ?ﬁ 1

a) reductive am nation of a conpoun ornul a

R3 2~X11) 2) grbh@mdpf fortuR @ iRp&ra didpobedatoaheriemuittied bf therseruttare( dflfbpmulid(iR N
S(O2R 6 (I1'l) NOR4A in the presence of NaBH(OAc)3 (wherein Ac is
C(OCH3) and acetic acid, in a suitable solvent at roomtenperature; or,

15 b) coupli ngA%r&c%E@ﬂﬁ’ﬁ% ﬁgpe{r%cm"(lfaa c(olm\f)ouﬁﬁ af Madnedh cfgmal tl@sprocess “

comprising:

a) reductive amination of a compound of formula (II) or (Ia):

10

with a compound of formula (III):
5

R
HN o) 6
S(0),R ()
N

L

R
in the presence of NaBH(OAc); (wherein Ac is C(O)CHz) and acetic acid, in a

suitable solvent at room temperature; or,

15 b) coupling a compound of formula (IV) or (IVa):
R R° R' R

(V) (IVa)
NH NH

| |
R* R*

1 3

with a compound of formula (V):

in the presence of a suitable coupling agent, in the presence of a suitable base, in a

20 suitable solvent and at room temperature (for example 10-30°C).



R2~ Na R2,"~A (I1V) (INNHNH R4 R4 wth a conmpound of formula (V): RS
CO2H bS(0)21R6 (V) in the presence of a suitable coupling agent, in the
presence Wb oao0g1it abl e base, in a 269 sui tabl e sol vent an®CaSENDER054
tenperature (for exanple 10-30C). WD 03/042177 49 PCT/ SEQ02/ 02054 9. A
pharmaceuti cal conposition which conprises a conpound as clainmed in claim
1, or a phar ngeaLth&aht E : r vate thereof,, and a
phar maceuti cal | gﬁ acceptdgéﬁgﬁg%ﬁafiﬂaﬁ?ﬁﬂglg?hgﬁs%gcfro glrl?(?ésrag eildr.l C%I%&nﬁ’bund
as clai med i n &plirmadeutioallypacshpiabiasdutheral bysdcae fHeadol endal hatrh@eeedalior

sol vate thereof, faor use as medi canent. 11. A conpound as clained in
claiml, or a aﬁﬁ%ﬁtﬂﬁﬁé Ve ‘?131}138%@5}5‘{1’%1 e salt thereof or solvate thereof,
in the manufacture of a medicanent for use in therapy. 10 12. A nethod of
treating a CCR5 nedi at ed di sease state conprising admnistering to a

pati et i need compsuuhastaiaaterttntlamn 1 e etaiviecealiPallitacedptebls IMBRES &S

clainmed in claiml 15 .
solvate thereof, for use as a medicament.

11. A compound as claimed in claim I, or a pharmaceutically acceptable salt thereof or
solvate thereof, in the manufacture of a medicament for use in therapy.
10
12. A method of treating a CCR5 mediated disease state comprising administering to a .

patient in need of such treatment an effective amount of a compound as claimed in

claim 1.

15



