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WD 2004/ 056773 PCT/ SE2003/ 002008 1 Novel pi peridine
derivatives as nodul ators of chenokine receptor CCR5
wab@4fpse@sent invention relates to heterocycli cPCT/SE2003/002008
derivatives having pharmaceutical activity, to
processes for preparinglsuch derivatives, to
phar maceuti cal conpositions 5 conprising such
Nowder ipiatd wiess rendidioi taiel wese af mubhlaterty £F velepakine
rec®@dore tdumpeutic agents. Pharmaceutically active
pi peridine derivatives are disclosed in WO01/87839,
EPFHQ esbﬁﬂiﬁi&&ﬁlon\&ﬁmysﬂﬁﬁéﬁrocyﬂﬁﬂi@ﬁﬁﬂms Hw@lgm@m?utlcal
W)OO/ 76511, W00/ 76512, L WO0Q/ 7651 W00/, 76514,
activigpdo presosses faupreraong @@4@8’9@%\‘@ ace %P cmppgitions

L et t. e %}}?erg\%-l?g?s) ?{?d# ﬂ@ﬁgato%g}léeﬂl?égﬁlé{alg%gw akfive therageutlc agents.

v al’haﬁhafce@ﬁcalgﬂ dcsive plpeﬁﬂinb detivatbves emhh@dm;ed in WO 1437839, EP-Al-

1013555 RRORSIs, Taababsts QedlE¥de Woadred 1ol Giufisa
WOO%%&?% 'V%O%/?%@ﬁ TE0e6OYE! @@mbwsﬁﬁ Ve, Med. Chem. Lett.

ant” rolé I mune dn nmat ory responses I n
13 (2063) 119s123i. seases and di sorders i ncl udi ng ast hma and

S HETBRINS o GRS AP 8 BT YN GOHEGpY of cells o
aﬂra&%a%? ?1 yT%gﬁ% %&%ﬂﬁ@is EGAsbHR1s3MA nlutdbhils! @(931tes of inflammation

proteins characterised {u

and zﬁﬂﬂ;ﬁley ue@le firothe neatetatiomef cablsiof theTimenunetsgsteini Kdemokines play an
su erfamly can ivided into two main

impogiart 11 <Pigheniea Fufapeiary tetopass R P fiegs R apg disorders,

mch.@ﬁ% | essa eg%a flfééaseg a8 Bl &Y Snto¥Am gathélbgléé’&uch as

di’sti ngui shed on the basis of
rheumafmgi mlﬁermd athetbsclesesist rﬂns@mwlémrettﬂbmmhcpbmnemowmg

res and se ce simlarlit

S“Peqfﬁ’é‘ﬂviof(gé AR R e weh Pty ine Mo The
ch enokFEN gérft%ﬁx?f‘@énsb%%d@ﬂﬂty A8 diPEroupLaihiiphe tisarsoteritic

- and neutrophil-activating
struqoﬁpltmd@fszthé ISAE- )Q)'lys wéi-G & ahanbRyn6ys (GrE), avp) footiligst These are

henopattract ant f t d.l
AT RS L et 20 Ty o Bl o
cyste?éé)lteglldﬁgse%d%e 1%?1'3 & SimiMHy. 2 and 25 MCP-3) , RANTES

trvation, Normal T Expressed and
Se(’fheCeXi;C clenickiies iachodet deeemhmtaFtWhgmoattthamtﬁamd)athators of

e R e

ar pdedt gh&oiies ﬁ&ﬁﬁ@ﬁbtkﬁt&*ﬁeﬁ%aﬁa@tﬁ% RF Rro@BEAEsSehd lymphocytes

receptors, anong wh are the receptors deS| ghat ed
but mﬂéuﬁopﬁnmmch@@mmanmmemm@mote@@d (€Re1, MCP-2 and

MCIQE%?{{AJS;% (Regulatéd on Acgi/atlon, Normal T Expressed and Secreted), eotaxin and
the macrophage inflammatory proteins 1¢. and 1§ (MIP-1o and MIP-1B).

comy

n-

Studies have demonstrated that the actions of the chemokines are mediated by
subfamilies of G protein-coupled receptors, among which are the receptors designated CCR1,
CCR2, CCR2A, CCR2B, CCR3, CCR4, CCRS5, CCR6, CCR7, CCR8, CCR9, CCR10,
CXCR1, CXCR2, CXCR3 and CXCR4. These receptors represent good targets for drug
development since agents which modulate these receptors would be useful in the treatment of

disorders and diseases such as those mentioned above.
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30 CXCR1l, CXCR2, CXCR3 and CXCR4. These receptors

represent good targets for drug devel opnent since
wag@anss7vhi ch nodul at e these receptors woul d bRCTISEX003/002008

in the treatment of disorders and di seases such as

t hose nentioned above. WD 2004/ 056773

ik SRR At T,
dendﬁﬁé Lells, & O@Qﬂ 4n@ oA c@ltl '?}eﬂes C?hése%fé@ﬁand%ﬁ%ﬂdd@&@@ial

and respond®to several “chenokines, ptincipally
chembkings) Ipamexpak]m“zagulatcdtqnmtlmtrqmmOnﬁachmll expessd e@ld gageeted”

(RANSﬁS:‘qEQf %@P@%@%E%ﬂor{rya i;[?? &Z{#} g\gb}aﬂmgé’ MIPplrﬁoan% monocyte

ein-2 (MCP-2). This results in the
chem?)ecr ul #%é%ﬁf?t(%}pﬁs) of the i mmune systemto sites of
di Bleassultd i thermoyuithane as ellsidf thesimrinenecgbtem te )smse(:fsilwgse In
CCR5 whi ch contrlbute dir dir

many; disepses it theeslscaprstne MOR e% hﬁmtﬂg‘hf@ ot or kdirectly, t
o S PR L e sl 11 it i
rangd-bf\dideasdsd ot her viruses, allow ng these viruses to

enter cells. Blockin rec r wwth

anteBens also Fosrgpior ?Rj I'EJS’ gPﬁaeﬁYIé?Sﬁ% %?lggﬂ%‘?i‘esw{%es to
enter%j%lo@ﬂ QBItRd reBL Aﬂ&e&ftﬁ a@ﬁlﬂ§aﬂt£éﬁﬁ‘is‘( bf ﬁ‘ﬂduhﬁ% @&febﬁé[‘ internalisation

resent 1 nvertion provides a conpound formul a
with é\IQCRS & dnist proseots ¢ellisiZyom Mral iffept2gmrR4 ( ) R 15

wherein: A is absent. or ClSaIkI,
B;‘ENP@ ERY InveptiQn prRYyies Apa™ &C%%Féio 0(6) NRLG. RL7,

NR18C(O);R19 terocyclyl, aryl or heteroaryl; R10,
R13, RLIR\ R16 re hydrogen or Cl.6 alkyl; 20
R11, R12,

AL sty R o

substit oxy,m
haloalkoxy, C3_6 cyc | kyl (optlonally substituted by
h hal 0), CS-6 cycloal kenyl, S(Cl4 alkyl), S(O(Cl.4
W erS}nkyl ), S(O 2(Cl 4 al kyl ) heteroaryl, aryl,
Ais g@gegf@qgmﬂil@or ar yI oxy) aryl, heteroaryl, C3_7

o iy, G0 SR R CIE T Rl ]Négcm) R,
etergxgél?lr %}é(?n%ﬂ%er%xyl het er ocyclyl (itself opti onal ly

R RB R R'and R18 are hydrogen or Cy.6 alkyl;
RY R, R¥ R!7 and RY are Cyg alkyl (optionally substituted by halo, hydroxy, C;.¢ alkoxy,
C..¢ haloalkoxy, Cs.¢ cycloalkyl (optionally substituted by halo), Cs.¢ cycloalkenyl, S(Cy.4
alkyl), S(O)(C 1.4 alkyl), S(O)x(C1.4 alkyl), heteroaryl, aryl, heteroaryloxy or aryloxy), aryl,
heteroaryl, C.7 cycloalkyl (optionally substituted by halo or Cy.4 alkyl), Cs.7 cycloalkyl fused
to a phenyl ring, Cs.7 cycloalkenyl, or, heterocyclyl (itself optionally substituted by oxo,
C(0)(C1.s alkyl), S(O)(Ci.s alkyl), halo or Ci.4 alkyl); or R, R™2Z, R* and R" can also be
hydrogen;
or R! and R}, and/or R'® and R'” may join to form a 4-, 5- or 6-membered ring which
optionally includes 2 nitrogen, oxygen or sulphur atom, said ring being optionally substituted
by Ci.s alkyl, S(O)(C1.6 alkyl) or C(O)(C1.s alkyl);
R? is Cy.6 alkyl, phenyl, heteroaryl or Cs.7 cycloalkyl;
R is H or Cy.4 alkyl;
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25 (O (CL_6 alkyl), S(Ok(C1.6 alkyl), halo or Cl-4
al kyl); or Rl11l, R12, R14 and R17 can al so be
whyanosgemny or R10 and R11, and/or R16 and R17 P@&/SE20031002008
to forma 4-, 5- or 6-nenbered ring which optionally
i ncl udes a nltrogen, oxygen or sul phur atom said ring

. |o I ubstitu by C1 6 al kyl,
R*is %BP%FE% e oy 3@(%%’&@“’% 2 kyT): 30R2 is C-6 -
Xis@lo{(gdlo) phenyl, heteroaryl or C3.7 cycloalkyl; R3 is H
or i al kyl ; WO 2004/ 056773 PCT/ SE2003/ 002008 3 R4
m and B avg; Jidepéndentizn 8 42 o1 peoadedymn or isdgoramenge | oal kyl ;X
o, ) AR TR BB gl BRBHAERL Ky Rrardaof o o e
ofhaﬂae&;%e%ﬁb RISy, ©T(BNSRFRAE wwtm%e@wﬁ al*IR%"’C(O)NR”R28

d b
SO A B G R O RS 20 AT BTN R OR(0)R?, C

: aﬂw&a%%‘a%@%ﬁ%ﬁ%@é%@égé% R e —

Cs.10 S}cioa@laﬂ / hdl@ky1008) émofsims)f)ﬁ BiQ tglan@ﬁy *Qéptﬁh@bzﬂﬁﬂo-

R52
substxtgotcﬂ b:aDQaR} Q&MC%Roacwlo, K@O@Y&Dk@&@){‘&is(@)di%l

R B SR B TR I B BB

gV h | het 1(C 1, het 1
phen}gﬂﬁgg)%ﬁ@ﬁ?@g()m{%h&ﬂ@lgﬁox Xy peﬁ??;&/w hleoeroarg igeln ??HS?O) eteroaryloxy

or hepmgamﬂ[ lgoxyp rq&éqngu( @gy q@t p p(gmy diatedst fgywpr}g phenyl and heteroaryl

oot Bt s tIRL RLBR o S Bl oo G tiod
S(O)ﬂg@{»fgﬁié P'QS(@)MJ S@DHN'BEC%E @EM)J S(OEN(@IMGEW@E &yano, C; 4a1ky1 Cis

|y substituted with halo nitro
allongy RO, FYOIN T @plonD, £y Aoty Sticah iy,
2N(C -4 al kyl) 2,
ORI NI Ty ok B b oS E e, © )
unles%@)em(s@Btat‘bdaﬂeféydc)}/clyﬁfs@prﬁHllﬂsHughﬁgw;%igy G}%&kyl : 1o {onally
a
subst&utedﬁmhemﬂ|{éf§§ixdt8ﬁlépm1g@11)§tsab%ﬂuq% P& hél@y%?n W QCM alioxya
cyanc? ontjrc? rtfﬁa{ 8%836 l%ﬁé % (6 2% %hﬂ Cy)(C1_4 a]kyl) or
S(O)zs(amamyn%}F gﬂhé%gg@u Gwhich melabjmnansasEusugttkm%gop@amm Ciu
nitro
alkoxy), RYANPHRIO, GF @f@@l@b‘ﬁ@ﬁ rs)(&l‘@ld%z‘( %%’éhlasi $<(§§§§M&H<YD or
S(O);E@t eﬁlﬂ@}"]&pﬁ%‘i‘&i %})ﬂg&\ﬁlﬁ} gub@ﬂ@u‘téﬂ'w o, B Sl U(?‘,Mdali?décy cyano,

cy ano nltro

nitro(Hs; GCH W1 ) @n@))leo)ma,cs(mm Chwlleyﬂthsd SHOXC 14 alkyl) or S(0)2(C:.
st bRt o B i, CLABL i BISY pmo, ie, cr,
(C1.4 KDY M 8(@),NH,, C1.4 alkylthio, S(O)(C1. alkyl) or S(0)x(Ci4 alkyl)},
S(0)NR¥R*, C(O)R®, C(0)2(Cr.6 alkyl) (such as tert-butoxycarbonyl), C(O)(phenyl(Ci-2
alkyl)) (such as benzyloxycarbonyl), C(O)NHR*®, S(0).R*, NHS(0),NHR*, NHC(O)R™,
NHC(O)NHR? or NHS(O),R*, provided none of these last four substituents is linked to a

ring nitrogen;

k, 1, p and q are, independently, 0, 1 or 2;
R®, R% R* R* RY R¥ R, R*® RY R® R and R* are, independently, hydrogen or Ci.6
alkyl;
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nitro, CF3, OCF3, (Cl-4 alkyl)C(ONH S(O 2NH2, C1-4

al kylthio, S(O (Cl-4 alkyl) or S(O2(d- 4 alkyl)},
whedoedary| {optionally substituted by hal o, Gl€HSE2003/002008

al kyl, Cl1-4 al koxy, cyano nitro, CF3, 25 (Cl-4

aIkyI)C(O)NH S( O 2NH2, 14a|ky|th|o S(O(C1-4

h kyl £l N ORAA,
R T D B Hy ) > (aabh R Rer B bk onyeas boyts > &R R,
R*, @e@ﬁ(]@ﬁ%ﬁ& RGQIE %nd@ﬂehﬁéﬂti?y C% eltyB@ptionally substituted by halo,
behzyl oxycar bonyl ), NAR43, S{Q 5R44 NHS( O) 2NHR45,

hydrassioCe) alkexy, Cmskh@bpﬂmm mcymlqg ¢83}’C1|9lﬂ]é$9i1}de (GromiyD),
S(Oﬁmt@ﬂaiﬁ Sl 5l Sy Behipeby et RelshBEn By Shegbtodh, oo
cycl R?ﬂd enyt%£ hetBafiryl ReBerefdahy 0?2190 1xr813€9d1at5§30re§31?1g é}ﬁé@l and

R54 are, |1 ndependently, hydrogen or
heteredryymple%m 20081i054y ZBbRITEERIBIBID bzdosy, mtrpz,z&(@a slkgbs

SO ), Sy gD 5@»@‘?@1 SIS Yo QG S50

cyan 4% 65& dR9C( ?iﬁﬁ(@lr&ucym @(@gmt@mdw)z, CO.H,
subs [

al kyl optlona t ut ed
COz(C14 Bﬂ@l)kaE(Oﬁﬂlﬁ aﬂwlbﬁﬁﬁﬁ%(cwlkylbﬂ@@m;ﬂﬂwlea or OCF;
R, 1%%%{ a%k’ef—‘ %ek& %43 %@ 4C]R44, hlgiz lgslg)al?s;lag‘)i( 557 may

addltib’naniﬂﬁsﬁ&&?égén C3 7 5 cycloal kyl, phenyl or
het eroaryl ; wherein any of the i medi ately f or egoi ng
nmemweuamlly dseensetie salt %mpém veolwtetispatonal | y

S Ak e Bl B I 6, L LB e BB forms (s

as en@ﬁt@xﬁ&h*(cﬁést&e@h&}i' Qeom‘é(lﬂ‘) @Mﬁéﬂs oaltduydriaéfs) Theastesentinvéntion
al kyl, Cl-4 al koxy, C(ONH2, C(O NH(Cl-4 alkyl),
coverg(ad) ;elTisomezy a@yh lzturwbpreof ood| rerartignkey | )

T o AT A N e

phospigfe, a@tﬁte Bﬁﬂaratalkﬁaleﬂéiiartﬁéé'} citFdg oxR4té, m%ﬁnesﬁf;ﬁwn%ﬁr p-
and R57 ma additionally be hydrogen;

toluepmlﬂpb@@eﬁqt addijonsioctbpsedirthersxpmplen of it additign selfsyugg wccinate,

rtain conmpounds of the present invention
gluta an glg)%lalsotngtl%n different isomeric fornms (such as
enghd ¢anpsisds of s ineatickemay egistasoivatesi(suhes hiydrates) and the
tautonmers). The present i nvention 15 covers all such
presqné gHgREOmERYers alk YFR SOl MES-eof in al | proporti ons.

hy{ﬂ%}g %Fo(‘)l?? gﬁeds mh{}}:g; %‘3 i Ht &qﬂaﬁdh@@ cB4h bia, FHE &A1& comprise

phosphat e, acetat e,
one tbyivafsatiess onelte fdwe) cdrbor attams Adleytl nsaifer examaleathhyl ethyl, n-propyl,

nmet hanesu| phopate o sul nate i tion
iso-ePYLHoRR b G5 M deaprnd MR e e ghbidiofelty S
hereff&iolnat e,
Haloalkyl includes CF3, and haloalkoxy includes CFs.

Fluoroalkyl includes, for example, one to six, such as one to three, fluorine atoms, and

comprises, for example, a CF3 group. Fluoroalkyl is, for example, CF3; or CH,CFj3.
Cycloalkyl is, for example, cyclopropyl, cyclopentyl or cyclohexyl (such as
cyclohexyl). Cycloalkenyl includes cyclopentenyl.
Heterocyclyl is, for example, piperidine, piperazine, pyrrolidine, azetidine,
tetrahydrofuran, morpholine or thiomorpholine. Further examples of heterocyclyl are
tetrahydropyran and tetrahydrothiopyran.
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glutarate or malonate. 20 The conpounds of the

i nvention may exi st as sol vates (such as hydrates) and
wao b@4/0p7esent i nvention covers all such sol vat BGT/SEd0k3/002008

groups and noi eties are straight or branched chain

and, for exanple, conprise one to six (such as one to

f o e i inc . bog@tyf)anq ga@lhgﬁ'hj %ﬂ 6ner?s%qj:$ 9? {Hé éxé\?enga? )e}%rll grphenyl
t q)l‘ételggxé/?'is f(M?:k g ¢ §n SOMBRLL ARS cakbnstb@ties dpﬁoﬁ&ly&ﬁsed to one

herern i ncl udes CF3, and hal oal koxy
or more othed ﬁﬁgsCEGmpﬁd;mg ab)ahstphe hetetoatbes seléased Beauth¢ group gemprising

s R § B S
Hetelfogédg cyc %gﬁlo y h%i%r(l:g %Oplé% &gjﬁi&}%}%ﬂyg) g?(lgmyl(' ;hlazholyl

1sothﬁSol§Q pgmblghe)xyi@lyl @yxﬁm@ﬂhmgﬁzolyﬁ;ﬂl;?d@]stnazolyl pyridinyl,

oy e i BT e R S BTBA beneinyt s
mo&ne&sfb%p%tg{egﬂqget R 1), BEtaR6lyk BEQRIRAGH BRnatfitsotyIer

are etra ydropyran and
benzb;&tzblyﬂl}hénzthiazdpy 3 -bmoﬂﬁmimﬁﬂmsmm@azomzdml @o@n@s

il b BT AR BIBy B ARG

benz?]ﬁ@rgllﬂﬁadl%lﬁ5 MRS ibenotRihdifzd B BB irhiandalsd Rhownad 2.¥,3-

to one “of nore other rings, conprising at | east
benzoxelidzetyd), qainoxalswl,eqiyesrotapyridinedfog esappledAbpyrerelgl3 4

oyl @it T Era p g Rlinh e RipgE i8Ry ridiny or
(1, S]Béﬁht@%ﬁﬁﬂ%} fa b%bﬁddnazﬁx?]! &ibentathfophking \@ls@Enown as dibenzothienyl);

t hi ophenyl pyrrolyl; thiazolyl, isothiazoly
or ampyroxxdsl thérgoH mazmSy)pudq cg@xcag@ﬂy her¢qﬁ @aﬁj@qhyx examp'le of heteroaryl is

4] -triazolyl, pyridinyl, pyrimdinyl, pyrazinyl,
tetfa%‘ﬁ?ﬂé benzo[b] furyl (also known as benzfuryl),

bemlg,}}tﬁb@ayg Heabgp known as benzthienyl or
benZzt hi ophen{vnj i ndazol yl, benzi m dazol yl,

beHeterdaaploxy Includpspyridiaviery pnd patpidHyAoR yi |

L o SR e PR N (B

yl. 1,2, 3-benzoxadi azolyl (also known as
benzo[ 1, 2, 3]th|ad|azolyl) 2,1, 3- benzothladlazolyl
beHetstanralfGum lariadkf i ey exgmple; ppadigghmesiod devipidipy}methyl or 1-

RISy 5, & ] pyriat ) aut ol iyl
| SPREHYIT, i, Blkoxy C?Zias Jfep b}t&mypﬂi ddsen%ﬁ;m(}f mrplmn;allﬁﬂ(éng)O
e HEBESHFHES wyale) i 20 o B LCE L & BY RIS IGERO or
pyrifthfRIFEHYSY! )

Heteroaryl rings can carry various substituents including sulphonyl groups. A
sulphonyl group on a heteroaryl ring can be a good leaving group (susceptible to nucleophilic
displacement) and examples of such situation are: 2-methanesulphonyl-pyridine and 2- or 4-
methanesulphonyl-pyrimidine. The present invention covers compounds including a
heteroaryl ring carrying a sulphonyl group which are sufficiently stable (non-reactive) to be
isolated using the experimental procedures described.

In one particular aspect the present invention provides a compound of formula (I)
wherein: A is absent or is (CHa); R! is Cy.5 alkyl, C(ONR!’R", C(0),R'2, NRPC(O)R™,
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15 or an N-oxide thereof, or an S-oxide or S-dioxide
thereof. A further exanple of heteroaryl is

Wa etonazory| . Aryl oxy includes phenoxy. Heter oapgl/s&2003/002008
i ncl udes pyridinyl oxy and pyri m di nyl oxy. Phenyl (Cl14
al kyl ) al kyl |s for exa Ie benzyl

mlsg;ééﬁfgﬁﬁ;) nylh)eglréé{;’lc%ﬁ 1?%:}1- @%%@F gﬁu RY RS RS and R™®
| pHpw iz rilddph 18
are h%’ }Q‘l d‘?}#f/ ]f%l R PR ! gLeﬁ ?’a%ﬂg?i 4¥ge| Gli{) gxa;l)(yll(gptlofnally substituted by

halo, éwémxv;ecl patkay, G«Xy hdbalﬂihenﬂsw@ﬂam (opHenadlysabstityiet by halo),

Css ﬁyyh et b Stergend) %@ggw RS aonsyed heeiapabay

heteré%r?gﬁg%?grﬁé‘iﬁ}’arylahét@f&rﬁ ubs} é}lc!l{%‘ﬂéy? ((‘qﬂﬁhﬂw Msntute;ll by halo or

nyl -gr A" sul'phonyl” group on a hete

Cia zr]kylg Gaamybbakygmseﬂ {oesaplienyl gy .7 (csclsdkgml,kﬂrehettcrocyclyl (itself

ol SRR s BUBRET S LR 5, B SHED, s o

R, B aﬁﬁtﬁ‘a&ﬁﬁl& %&ﬁr b Wiang R'ThRI/BF R¥eMH RIN¥RY S8R0 form a
covers conpounds ‘I ncl uding a 30 heteroaryl ring

4-, SCmﬁ-men@emdMgpﬂwly bptipmallp ivdhidsh aaniteogsof cﬁxygme at $ufphur atom, said

ring BRI P IR U B G Cue it SRR s Rk QNS figs R is Cu

anqlaﬁl&%% h%fé?o&j’tlecﬁ@% cymsﬂkw ®A IPHYIC]§ a11d1; qv‘rrp @%g dlew‘roaryl Cise

rein: |sasent or 1s IS

S s, e
0 iR ROREPS AP BEAEr ST, MEIEyE BF “HEpEISary poggly subsituted
by ofRleh m&Rbf hﬁlﬁcy@hﬁg B&ﬁ dhygil 9 ;J; ?d:r(%?mzwl @kzﬁféht«%ﬁcl(cl)mﬂ

NE? ﬂﬁaMR%’BP%@(@yN%a o, GO REH GO SRR,

SOREP SIS Cos AP kBRSSP DR,
Cas ﬂklsﬂ@ll,)cz A, s écy?ﬂldfe)llb)l, Chehgsgryly C, akm(cf:s)amyl C. alkoxy,

het eroaryl oxy or ag‘{ , aryl, heteroaryl,

C\.s lngledlisentyk pheryy than&Y,é&leWﬂﬁ%I e@rls(Qh phenylS(O).,

phengl;@ﬁ&éﬁ%%yl}ete loﬁé £ro: C@lﬁ%ﬂzﬁ ?et%?&wxg g%fgmg%lkw)alkoxy,

whex‘éﬂhﬁiyl df lﬂﬁ@ﬁknﬁéﬂlﬁ&? fo@‘g@h@@heﬁyl&h& YikferoaB(l @idiétizh _abe optionally

, halo or C

al k R11, R12, R14 d
subsgiaieaaighale. Iy w@,eﬁm St Rt SCRANE .+ kg oS AR

SOy A BB e drploRleRsags Gl Mdox,

C(OBNH (0 ME (DY 4 ﬁl@ﬂ);‘ C(O)Ndﬁlg aﬂi@ﬂﬁQCOEIﬂJ @DﬁCh yalkyl), NHC(O)(C1.4
substituted by Cl-6 alk 211C16a”33ﬁ2
alkyl@l‘@l@@_)z@w aﬂéwl), CFpor O, @1 ess otherwise stated’he erocyclyl is optionally

substituted by C.¢ alkyl [optionally substituted by phenyl {which itself optionally substituted
by halo, C1.4 alkyl, C;.4 alkoxy, cyano, nitro, CF3, OCFs, (Ci4 alkyl)C(O)NH, S(O):NH;, Ci.4
alkylthio, S(O)(C}.4 alkyl) or S(0)2(C1.4 alkyl)} or heteroaryl {which itself optionally
substituted by halo, Cy.4 alkyl, C;.4 alkoxy, cyano, nitro, CF3, (C;4 alkyl)C(O)NH, S(O);NHo,
Ci.4 alkylthio, S(O)(C1.4 alkyl) or S(0)2(C14 alkyl)}], phenyl {optionally substituted by halo,
C1.4 alkyl, C1.4 alkoxy, cyano, nitro, CF3;, OCF3, (Ci.4 alkyl)C(O)NH, S(O):NH;, Ci14
alkylthio, S(O)(C;.4 alkyl) or S(0)2(C1.4 alkyl)}, heteroaryl {optionally substituted by halo,
C1.4 alkyl, C1.4 alkoxy, cyano, nitro, CF3, (C;.4 alkyl)C(O)NH, S(O);NH,, C,.4 alkylthio,
S(O)(C14 alkyl) or S(0)x(Cy.4 alkyl)}, S(OXNR*R*, C(O)R*, C(O)(C.6 aliyl) (such as
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al kyl, phenyl, heteroaryl or C3.7 cycloalkyl; R3is H

or Cl-4 alkyl; R4 is aryl, heteroaryl, Cl-6 alkyl or
w@04/0807¢3 oal kyl; X is 0 or S(OP; mand n ar ePCT/SE2003/002008

i ndependently, 0, 1, 2 or 3, provided m + nis 1 or

nore; aryl, phenyl and ﬂeteroaryl noi eties are

et ooy NPTy R By s B A R TRl R,

%5 W 1, ided £
SO/ NG M MRS OB, ot e

these {sDf@R39hstiOBOEG)i2 Rakegd 0B réngmikggen; &pk, PeRA M aye, independently, 0, 1 or

2 RS L RS0 g ANBA AL o or .

allyl NRAORBKYES, R8I p® abkety REL8) APRW, ICL-16° R Y, RRYERY, R,
hal bal koxy, phenyl, phenyl (Cl-4)al’kyl’, phenoxy,
R aphBriydre indepepdently] G(O)kyhloatigially Gyistituted by halo, hydroxy, Ci.e

RN TR RN N TR TE
S(O)ﬁgl}’% tsﬂifkgfgﬂ?etérmg bﬁ&@;{%&&g QixYBr ?gwé}iy%r%é{tgxcﬁfan@whenyl or

are optiona ubstituted w

heterbargt; ovhereimpty of thS{r@mediatalk §farygoingy whepghand @tqtgzpryl moieties are
. S(0) 2(Cl4. al kyl S(O.2N INH( Clor b 2l k

ot A o S S, Y, 5O
NECR 5, yadd Y0, ), AlkyG@ Halkoxy,

an{ylgdsg}?g iy ﬁ%w(%@é? ’B(Bé?-)ﬁ o 15’ K g)l’)é( Clog oo

C(OYTHoy CIO)NHE 10 lkgDFE(OINICo 8 8l Wit £ G 6 #ikyD, NEHC(O)(Crs

|| i anal ituted by Cl-6
aﬂw@ﬁﬁ%ﬁé@%gﬂégﬁr §&§i§§§? DG %%ﬁ)({%%ﬁ;l S Cuhich itsel f
R, RPtRENRM rPSubskit vfen® w2 et & G R'AkKkyR)* 1y ddditionally be

al koxy, cyano, nitro, CF3, OCF3,@%C1-4 al kyl ) C(O) NH,
hydreen) onHeharmacenticalikaaceptrble salf theraof ona splrgte yheggof.

-4 al kyl : Lwhich {1 seld |
2L BRI s 0 v

Al A T 1 PR ot St

NRISQK@%W%?Z@W@}@I, lpmﬁébfchglé SEHERIE pincERine; pigewaingy

' 30 1. I - 4..8l1b '
po o, B e i A SR U T Ry or 1
alkyISRO), REIR"IRYAnd RY afi ©). 24161 (Sptadriafty shbstihatdby halyl hydroxy, Cis
optionally substituted by .halo,

Cl-4 alk 14
alkoxy, ko naloglkany, Canicyelgalkyptiorally %bmseégb % s & cycloalkenyl,
S 1- O 1
e SRAE01EL SO, S o Aty o,
aryl, akleydaryl( €yl byl MD(GiHdALIG Sirte B8R SERQ 68C0H@RYY, Cazr cycloalkyl
fusecil‘g)r ato@%;)tyfgg, @? gg%l}g%]%(’etgr&og ﬁf&&%@él}%&t@%&%%ﬁ} SleSéHnged by oxo,
y(CN : 1O1R NHIB( Gh@ R¥an also b
CONL S AEI AN B AL IR R
hydrbgenk el Ri“cand R'f mgd/or R ogeiR " kpay fipingo dorth g4-abe or 6-membered ring
whichg)%?iggég%g%éés q%é?‘%gq%; ogﬁ%‘mﬁé fulgﬁéf at%é%abcgﬁg% R?F%% :optionally
1 K1) oRe g oR* 348, henyl,
Subs%ﬁg{do%ég‘,ﬂ%?g S@:«?gf?%%? )R41,%O?:$4 ?am , R%,gl 65%? Ra6
heter@diy] oRER; cyRAGRIKIROR iariﬂo:_R€2.4 alkgl; Ri' ircrple heterparyl, Calkyl or Cag
cycléael < !X(ig tér‘ﬁ?SSP'; }11 asn bnS 'ct1r|e,t ilfll eep%ngé/nt{}?b,ol, Zh&q{ 8%(&(1ide§]m§— nis 1or
more; aryl, phenyl and heteroaryl moieties are independently optionally substituted by one or
more of halo, cyano, nitro, hydroxy, OC(O)NR™R*, NRZR®, NR*C(O)R%, |
NR*C(O)NR*R*, S(0),NR*R?°, NR3IS(0)R*2, C(O)NRPR¥, CO,R*, NR¥CO,R*,
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al koxy, Cl-6 hal oal koxy, C3-6 cycl oal kyl, C5-6
cycl oal kenyl, S(Ci1-4 alkyl), S(O (Cl. alkyl),

wWEL@wA86213 4 al kyl ), heteroaryl, phenyl, heter oBCT5ER093/002008
or phenyl oxy), C3.7 cycloal kyl, phenyl or heteroaryl;
wherei n any of the wmecﬁ ately foregm ng phenyl and

SO ST T I TG B %‘3%5 SRR RPN,
Cre aﬁ&%’ %?%Zl nﬂ @ %02' ReREE hagf@é@ EH]( X@tﬁ{i&yl C1.6 alkoxy,

, cyano, d

Ch.6 haloa]ig, pl@@@, thi(cct mulw,l QhemD(}Othlﬂlm ahwﬂS(@) IﬂeﬁHS(O)z

b A ol W U515 S i

wherﬁ%%n&@@the%edﬁ%é 1n§gﬁe%y'faﬂ1?d hert)é%aryﬁﬂl%ietﬁél Bre o%ﬁznally

52 may add|t ona hydr ogén;

substjjhtad methehaia, dnaﬂﬂoyi}’aﬂtre,pi(@@h elkydl S(Q)K\@fﬁdkylbrS(@)Qéﬁi»&/dkﬁ)

SO, S TN ool i el S o,
CORESIoRTS R loRC s Eat o E QRN o .

alkyl); NS (€0y(Eh v blkyHoCF ez 5 uplepeotheiwies stptedbetawicpelyl is optionally
T N E T N AT C

by hattL 5, ,Blidi, RLAIKR ! i, %S, @Fge Oc 8(@I4lsn&y1)tqe§mnsdd)mﬂz Cia
substituted by haio, hydrox 16

allcy b, GHOKG sy Lk o8 SEo (G Al rcistavosmal {yhisiutssilf spsioselly

iy Phig, B2 5 AR, v B i (oD OIS by,

Ci4 dISJIRAE) @(@?(@éx aldy 1)@t W(OXY0 .4 alRyIYN], pﬁéﬁpleL@ﬁmey sﬁsstﬁuted by halo,

optional l éySUbSt ituted al o or

cl oal kﬁ: -
Cira aéll%/)rl‘:(}u)a o, Byanpe hivigh ¥, OGTes €4t GRONHL, SE@)aijz(SL i

e Y PN D O QT L ROl g b e,

C1.4 dHYC).4 alk@ty0 cﬁ:fnocﬁrtr% eFkYC).: alR?l)@@OF%i\JTnga(O)m angl alﬁiﬂhm

can al so be dr oge or R10Q nd/ or R16 and

S(O)@&u 2 ke 9ra(@)1(61- nb SiO)zl\g?»m%r ) @QQ?Bngm E(OX(Ei-grdkyl) (such as
s SR 55y SRR AR, cpone
S(O)N4 CIHS(RNHR”, S(HQ)(IX) s BIHC(RYNHRST oﬂ@@s(@lR@ prokided none of

is Cl_6 al kyl enI het eroaryl or -
theseé% |f<§g|s]g§qt}tuqqgs is gmﬁpdot,o acing rgprpgqn dﬁp,ag d qrags 1ndependent1y, 0,1or
2, ReRGPEOANYE R Tl bl 7 69 414301 GUChgalkbiny Xl oln o 1.

[V =tay

subst

nat’e,
aucylpR%iyRngﬂ”;rRng R 8% R64r R3?;m3 ,R3%;|‘1Vf R“;’a,h?e“h;a““ am“a R* RY R® R®,

teyoaryl noi etle de entl I
R 2 B e jheepo JengiieCor alkrkfPRtGHa 9689@{%1‘321 50y, Cre

B P o
S(0)ACO) ARBRABcrogh @E&D’lﬂmﬁmﬁ%@ or P 08),056 ky8loalkyl, phenyl or
heter?%(, %&glﬁ]%cl)l’;ls /9n 02 gl}?ggegw%&% bg%é%éa?ylarlnléi)é‘lcies are
o i i o S DL .
alkyl};B(@)zthQoS@Q)zNH(Cl 4 alkyl), S(O)ZN(CM alkyl),, cyano, C;.4 alkyl, C;.4 alkoxy,

C(O)NH,, C(O)NH(C1.4 alkyl), C(O)N(C1.4 alkyl)y, CO2H, CO»(C1.4 alkyl), NHC(O)(Ci4

 alkyl), NHS(0)y(C1.4 alkyl), C(O)(C.4 alkyl), CF3 or OCFs; R, R®, R¥, R% R, R*, R,

R, R*, R*%, R® R*, R®, R*, R and R** may additionally be hydrogen; or a

pharmaceutically acceptable salt thereof or a solvate thereof.
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Cl1- 6 hal oal koxy, phenyl, phenyl (Cl-4)al kyl, phenoxy,
phenyl t hi o, phenyl S(O), phenyl S(O) 2,

W@ b@aps(7Cil- 4) al koxy, heteroaryl, heteroaryl ( Clradi/sk1093/002008
het eroaryl oxy or heteroaryl (Cl. 4)al koxy; 5 wherein any
of the inmmediately foredbing phenyl and heteroaryl

moi eties are optional | substituted with
m}g ,agg@aer appegidhe g@gﬁl& %Fp( 1) progl(déj %a@p%tpm%)fofmula ) wherem A

s abs§§ Q3 A0 15 QORI A S el

Cl-4 al'k Cl- 4 al’koxy,
NRUC( R OBR hatekodyplyl CoopMaGis plpahdmb)mpemea

pyrolopicy poetiipay AIGATES K o iR SHER QAT bydkogen or Cis
alkyl,gﬁ ;#ackml yh7 Axﬁﬂ] Igpgfectglt 1%{1 gptgﬂﬁﬁ% bﬁﬁéhﬁ?e&)yy Ko ehydroxy, Cis

[optionally sub phenyl {whi’ch itself
alkoxﬁijk ohalbhlkos Tl iceibality] (optidadlly, su&’trtmtediby Whlo), Cs-s4ycloalkenyl,

S(CI*S(“@)’QI@@))(%& ﬂlgylm@bz? Q- :oa@% %‘i %t%sgf%xy or aryloxy),
aryl, gétgo%%]ﬁfé—, %lﬂ%y}l gﬁﬁwgﬁw&%@f@ﬁkﬂ{ﬁyﬂa@o (Elsﬁeill‘cyc? Ca.7 cycloalkyl

fusedatb Iaq:)hxenylw Csh bycrlaalkﬁ% or(l(éi@toeﬂdky;ll@t{é(l@)ptﬂdnalﬁ( !D)bSNHBBd by oxo,

I kyl t hi (.C
COTiealiyt, SOsoys aleghitiabian Gyt Lo Ris RIS, Al B ofg aso be
4 ahto -3
hydrt%(; %alkl %é\hfl% 6?%31‘ ko Odiflilazﬁﬁ? 1IBZ$ E‘dgmkzgf ; gl gp": ~thembered ring
Whlcﬁbﬁl)uélﬁ]lylindh&e}sl Bnitro gdﬁ( Oedlor 4ulphiydtorh, safrbtieg b«angz pptionally

subs‘rgp ' n(%éyailﬁa uE@}SﬁE aﬁ%ﬁg ?ér Eéﬂgl éfﬁ@ ? %( gmk}%lpﬁ'enyl
heteré%r% %xl\téz'; %gfr ‘ﬁ?@J s %?O) ZII\?R&% g{qs %ﬂi&%{e}c&i’% %( is O or S(O)p; m
and mdukylln)ie}(esldertﬂ}aﬁ 1 t2601't3- butvidedan yll or more, and prov1§1ed that when X
80 gg elﬂ(?%(’é) lﬁa%lsg %ﬁé&%ﬁ%@sﬁﬁ%enz | 9x )a e%rga’ryl

mmeHEL%Q)lﬁgiljéﬁéﬂde%ﬁ F%Q)l@@ﬁ@smﬂe@%y d86loPRBR 6hald, B9ER, nitro,

t t | d {
hydmgzs, OCE)HRE i Sm Rf %BL%@I&%F mgé&(gﬂil%?’ DS OMRRR,

NE (@R géﬁéﬁ%”ﬁf%&ﬁy RBeat SIOBR " Gy AISREr oalgnt, Cas

C A2 ¢, Ridoalk
7 8 15 Ra0 and 12 ar o 1?’#&2&&&?&%’?“ S

phengl, phény(htdadkgd) Phengab shemyithicl hyni(Q); PiplR); P’(fEElYé(Cl

4)a1k§§¥3%8§e1r?<%}41y ﬁ]’teré)(a@? g%%'l}etcg‘é?r% ?cécoli?lgﬁ E?éhl(&)ﬁkoxy, wherein

any oX(thd Ahfbdidted) fi)ﬁz‘éc%)m ﬁ lcmﬂﬂieterwiﬂmbl,etlhﬁre opasnallgxybstituted

or phenyl oxy

oaI phen het er rwﬁ
with ks bydroanyn@@, T(hies IR R Iys a‘ﬂ@fb é@}zéc ), SiQiNE,,
SORSHEE RS O R 4 B IS B o @%P{%i*&e@%‘?”ﬁ}?ﬁ
COBT) ooty oo, D
NHSEOR( G- Oy R €X 3ap1p<19$3)0th@(2v¢36|~g( dlgfetearpﬁx;:] 135 0 y
oY Ao L Ay s

by hBB 8C;. fﬁﬁyl B34 alkB8p cyal aitrdRCE;, GEF;, (GASalkﬂ%'@(O)NHa S(O)zNHz, Cia
R46' R47 and R52 g@s addi ti

Ily b
Ay S kT gr Sbels-apiuD 2F heRBRd S hi 13t Gpdally
subshith B halo, Cy4 alkyl, Cy4 alkoxy, cyano, nitro, CFs, (C1.4 alkyl)C(O)NH, S(O)NH,,

C1.4 alkylthio, S(0)(C1.4 alkyl) or S(0)2(Ci.4 alkyl)}], phenyl {optionally substituted by halo,
C1.4 alkyl, C1.4 alkoxy, cyano, nitro, CF3, OCF3, (C1.4 alkyl)C(O)NH, S(O):NHz, C1.4
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WO 2004/ 056773 PCT/ SE2003/ 002008 9 I n anot her aspect
the present invention provides a conpound of fornula
w@ bdo4barein A is absent or is (CH2)2; R is EIF/8E2003/002008
al kyl, C(O NRLOR11, C(O 2R12, NR13C(O) R14,
NRL5C( O) NR16R17 NR18C( @szg heterocyclyl (for

oGP  BELh S5 BBl RS st
i iy e ST SOy

S(O)(Eah ?aucylt)%(cm:SQ@)ﬁ(Cﬁlalﬁyll)}aBk@)gwR e 63(|®3R aCK(@)QKCI 6@3163) (such as
tert Db gy Gapably ES i e R, (righces ORI kRO, COINER,
S(ohﬁ@%ﬁb)z Nakdoviy %% RO RECONARY or LTS IR b8t bone of

Y) aryf roaryl 7 cycloa
these (a3pfouo B*aH»sltlyueﬁts;bs tm]tadtted rhl_,g Iimd)gnnok ICh add qlakqg hl)depéﬁﬂeﬂtly, 0,1or

2 R R 3L et MR Gt S I e R o S i o hogip OF Cr eyl

21 25 12 G0 4 1B pbsk 1;3) 39SR ) KECHAB e hah pe6 et o, PR
R Iglqa al k% IQorRRflg }F{ﬂZR %4 g‘ndkRi%{acg gelsga SR are,

indepbg{cté:cndgﬁﬁy -6 a}fkyll-'@zﬂtuamﬂy Rﬂishtlﬂﬂﬁby)hal&]lﬁ/dwq' RL¢ alkpyy J(}lhllsn
haloaiRayeres A Ao R S £yCBRFGER S e (kG B a g -
alkyl)gﬁét@ﬂ)a t%}féﬂ?i h¥tero%%h§i}} éﬂﬁlﬁﬂ%lgx?/)cblg C%IBM%'I %henﬁfl or heteroaryl;

(O1(CL C(O (d
whergihemy bf the hmdmmly IforogomeITewy m’ucb]@twpalyl Reidties a{emptlonally

subst{Fped s, e e ARG SEONGs Begh SRkl
S(0){NE:, BORNE(OL, ARJH, SN, QYLD SRS, Ol C /Ll

C(O)NHheCHR)SE(8n.y Hlk}’bhgf@)N (62m| allgph) s (82t ICO-ABiealkdy NHE(0)(Cig

s L UOIHOE U G B L

36 8 RN AR38diti h 11

acceps{biy Mere@fo@mlwuhe@fﬁ al kenyl, C2-6 20 al kenyl

% @W s %g%cgﬁyﬁreseaamggrg%%lg)l{(%vﬁeél %)%F%ugg IO£ gormula (I) wherein,

unles® E}ﬁﬁiﬁad ARG ANe( ﬁ%’i haiy vihd h&m@l Ynoigthe Wé inhbpbndenﬂy optionally
I S(O, ph (0)2 phenyl é

substﬁ@péﬁm QRg 1 mnzq I@éq, ;ay XYANHEP, ké(pl 6 Ry )ﬁmaﬂcsd} S(0X(Cis

iSRRIl 1, AOFICT, RO, SLakP P, g o

CH,SEOR(OR4 A1RyI3)| ()DS’(O%%(%‘PE %lgczt)ﬁlﬁgmhdtéroh%ﬂ (ZBMCC]}]- yﬁOG)ll%temzdlqu
a a
OCHQ@%@@HA@ )6 0P RO OCHE SRS oy OGHECN,

S s Lty P GRhE: g}fsf’?ir )5 L

C(O)B'Hﬁ(@d Kterbopdi Y, QOH, NG O). 241511 Z1‘11‘1(3@)(531 6 ﬂlﬁﬁl)mﬂHOGBm(Q 6
oy}, NS QDo g My DG s Gl S S OGS R gt phenyl(Ci.
s allcff} BEREL a%YFt":I %P_bgp g@%@bhgdﬁ %ﬁc itk 16@@93@ 9
alklepﬁbn}‘l, HHG,(D)(%@)iWDhS(Bﬁ)WUm‘IS@Mphenyl NHS(O);heteroaryl,
NHS(0),(C1.4 alkyl)phenyl, NHS(0)2(C;4 alkylheteroaryl, NHC(O)NH(C;.s alkyl),
NHC(O)NH(C;_7 cycloalkyl), NHC(O)NHphenyl, NHC(O)NHheteroaryl, NHC(O)NH(C14
alkyDphenyl or NHC(O)NH(C1.4 alkyl)heteroaryl; wherein the foregoing phenyl and
heteroaryl groups are optionally substituted by halo, hydroxy, nitro, S(C.4 alkyl), S(O)(C1.4
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30 al kylthio, S(0)(Cl-4 alkyl) or S(0)2(Cl-4 al kyl)}

or heteroaryl {which itself optionally substituted by
wh2008/056213 1 al kyl, Cl-4 al koxy cyano, nitro, BFBSE2003/002008

(C14alkyI)C(O)NH S(O Cl-4 al kylthio,

S(O (C1- 4 al kyl) or S(0) ](Cl 4 al kyl)}], phenyl

o OIS, 'y%xﬁ EHL S Lo SO B yno. 1

allyloCR) ARy, ‘iw o IR ) RO AINE ST, E0:(Cre
alkylhéﬁ%eaam + s SO Gusbony GFedr D Thal o L1 4

2 1819 et end Broflohiforifhs s s offonputa

k 1
vt ety SO bty

optio@alty ybstiawtsd ByOhneoraherg (of halesm«sﬁlom nifen §9¢m@kﬂb k&ﬁﬁm -6 alkyl),
SONE %ﬁﬁ@a‘?‘%@%@@?%@v SR GRS PipageCrs alior, Cu
alkoiyaNH N@I(C?Hbﬁcglr)é Nq::atnézaeut%)ﬁldggpmt QI(@)NH(G‘A &m&y&g TROIN(C 16
O T I N S aimx NEHA Bl el
NHGEISRERSHN, Kl CRe Rt G, B By, Hbr e s,
heterB451, pRESy1( A 7aly1y HBdBoaaYIEC, amﬁg Q@idﬁmphb’nyl QiH@(@jﬂewroam

(ﬂ&@?tl onal |y substituted by hal o, hy droxg 6 al koxy,
NHGED)E 2 61Apbem Ny (@4 e+ deDlestinegtyl és))zphenyl

eSS SRt R RC oty RO A ibseronry
B v, SOy oo Ot
NHO\ Gy R baleg e oNEC O G A aR ypr NG NE e DheteroaryT;
el ) oS A MY v,

hydr&(}@h&fd(, SiEd, dkiy, S@@(@)&aﬂcyl)Cﬁﬂé@‘)zml&wﬂcyl)CS(@)zNIHﬁpS@)zI\IB(Cm
O NH2, C(O)NH(Cl 4 al I((dé(lyi (O N(CL4_al kyl )2 CORH,

SN AT Fraglligyyy CIQINE o HO BRI, 4 alkyD),

cloRt iy LA e i SRS Bl o
OCF@.nd’ R47 ’rm.y aadi ti bnal I y’ be h;/drog’en o;r a ’ ’

DG CBRRA 58t e el vt BSmp oo B Sheri
unle:%r géédl géotﬁeﬁﬁgp%mdpﬁé ?rlféi’lﬁrﬂé{e"i‘oér#'])m%ﬁéseér@ unde?gndéﬂﬁféﬁtlonally

erw’se , phen and heteroa

subsmute&ltbyamea}renorn dﬁbaind@rdrcb)gy, Dittto] S(G\le ajkyl} l$|6©)(Cﬁ uakgdl)bS(O)z(Cx 6
oty B S ST RMHIC el&syé?%%éﬂ(fg >z:s b5 Faap ) €1 alkory,
R S G PSRN %%%éet%"?’ s
OCI-hCP)gH) OCHisz@laradiaﬂy D%@é@)ﬁﬁz @Eﬁt%&/})ﬁﬂﬁcy& 91ky1), OCH,CN,
NH: S S G« 17y C A ST G AP 4O iy
CO.8 &L« WD, g}}ﬂ(wt 1% alGHONME 0) (O Nk, 1HSIBY(C 5 alleyD),
CFs3, %(ng H,F, CH,CF3 OCF 3, heteroaryl or heteroaryl(C,.4 alkyl); wherein the foregoing
heteroaryl group (such as tetrazolyl) are optionally substituted by halo, hydroxy, nitro, S(Ci4
alkyl), S(O)(C;.4 alkyl), S(0)2(C;.4 alkyl), S(O)2NHa, S(O);NH(C;.4 alkyl), S(O)N(C;.4
alkyl),, cyano, Cy.4 alkyl, C;.4 alkoxy, C(O)NH,, C(O)NH(C1.4 alkyl), C(O)N(Ci alkyl),,
CO,H, CO4(Cj.4 alkyl), NHC(O)(C1.4 alkyl), NHS(O)2(C;.4 alkyl), CF; or OCF; {andin a
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C(O[NIinked heterocyclyl], CO2H, C02(Cl-6 al kyl),
NHC(O) (Cl-6 al kyl), NHC(O Q(d -6 alkyl), NHS(O 2(Cl-6
wa@bkdoyhye77CF3, CHF2, CH2F, CH2CF3, OCF3, phenylPCT/SE2003/002008
heteroaryl, phenyl (Cl- 4 alkyl), heteroaryl (Cl-4
- al kyl'), NHC(O) phenyl, NI-]Ié(O)heteroaryI , NHC(O) (C1-4

BT e b SR
optio%_@@u))&ﬂﬁ%}ilb d\ll—l%(@}Z(Cl 4 al kkyl ) het eroaryl,
g ar'k NHC( O) NH( C3- 7 cycl oal kyl ),

glllilﬁleﬁl)ﬂ:lﬁigdspfgtlthe }Mle@(nqmzlltmwromdw a cthqum)imﬂ(f@mw,a (I) wherein,
ST C I R St e

subst@%t%i g? toPg ijsnlo}’esé%??éc'{ﬁlﬂgo V\Dg 215047%(583} alyBI 9p0)(CN 41Kk, S(O)2(Crs
BEIROS(MPIHQB; 4 dAkyl3IKO)N(CE( m@gﬁm Kyk 3lkyl, Ci.4 alkoxy,

C<0>1s§ﬂ? G SR bt 8@?@&@%&@%%91%@»@4
a”“‘ﬁ@&?’é?‘?ark éF% % '2(Cl-4 al kyl§ CF3 or %C%:é.

| Anydurtheratspet oﬁﬁweﬂenﬁh&hﬁa@@gﬂﬂs fetramiyli pyrr@dybthietsd, a
i SEHR L b, SO SEER SALETD ARG A s

t
ok BRSO Dk RS S oS08 i

pyrinaititoyl, )pyrazﬁfyl)))ﬁqﬁmdﬁlyél kyl), S(O 2NH2 S(O) 2NH(C1. 6

2:1}@@@& C%N&%Fllggea%{((%ﬁla ngylgl R® &%3}1 & k%&:%ﬁf&r, Cs alkyl
0 13 o} Ik
(for eﬁ&ét?}e)lr\é';gycryl ¥ 3 A C(a%ﬂh@(é%%&é@ R R 3nd RIFQrE By dropded

6 .al 01 6
al Tyl fptharaspeeatoOyhe(iniension Ry R ? ‘S{@% 6)1?’2}5% aarrekg?l 3§ alkyl

(Optl?ﬂéafcp%%ﬁt&ggz % ojcézhglgg}yggﬁ a%aﬁ{?fzy{%ﬂ %ﬁl 03'%1% ﬁ{?{ %ptlonally

substNﬁEﬁ@sy 1L S{OB(C] alky'l”"ﬁét@}da enyl, heteroaryloxy or
phenyl NHC(O)(?Cl4(a yIIA) het er oar i34 pheny, O

arylomﬂs%/ yohenoxm})spl@pxh terazayly Cs.7 wreby eé-)ﬂ @Q];Iwnally substituted by

halo Rﬁ—é{ &1@52’({4 76°y§NPS§}i% %&#&%ﬁ%&ggt % )70 EIX]T:I}((erpsl or, heterocyclyl

(1tse1 Rhssted B oﬂH@(O)GUH'B %Il@il)() S(Ojk(CIMHﬁ(}@ hlirlb@i:C4 4 alkyl); k
gl ) phenyl or é )heteroary
is 0, PEaTE iaad R engds Plh% BREeRy ?mampméq ey Swr&a@gmsﬁr@d ring

RPN y Vel Sy baGg B g ey

substffH DN Glalkyl 0 IK@Y(Ci.6 sn@) 2N(Cl1-4 al kyl)2, cyan, Cl-4
S eietbanaRped) of Heipimion R 4 Kabiy! 31 Ree el

oA s YA, L e 5B A T B o
above) MRQ dnclogikyl (@ptintadly shi)stindted by halo (such as fluoro)) or C-linked nitrogen
containing heterocyclyl (optionally substituted on the ring nitrogen).

In a further aspect R'is NHC(O)R”, phenyl or heterocyclyl, wherein R is as defined
above, and phenyl and heterocyclyl are optionally substituted as described above.

In another aspect of the invention R'is NRI?’C(O)RM, wherein R' and R" are as
defined above. For example R' is hydrogen.

In yet another aspect of the invention R is Cy.g alkyl (optionally substituted by halo

(such as fluoro, for example to form CF;CHy,)), pheny! (optionally substituted as recited
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unl ess specified otherw se, aryl, phenyl and
heteroaryl noieties are independently optionally
W@ awgn5d7o3 ed by one or nore of hal o, hydroxy, PCT/8E2003/002008
S(Cl-6 alkyl), S(O(Cl-6 alkyl), S(O2(Cl.6 alkyl),
S(O) 2NH2, S(O) 2NH(Ci -6 dPkyl), S(O 2N(Cl-6 al kyl )2,

abovef G el ontena e WS VR B I gt o form

1,1- d%ﬁg&é?&lbﬁé@hw c%:’roé CRREARFS %ﬁi@@ﬁéﬂa&o%&w (buch as

O NH(C1-6 al kyl)
tetrahtoPy=ab oa|pmdnﬁ1nemmior@ua silystiped @y tb)emm nl’@g@)ﬂNH( Cl.6

aI ky 8 ttl@(l-é(s lp("y ies e%klk'%f%ﬁ)‘a %C%e%? QW§ W%(@mg wherein

R¥i kg/-c{ 10 all%ﬁ%un@é@ hiThIRSekcR as OG5, fd}%k@mg@w o

(C14" al kyl ) ; erelntheforegom
CF; Clhia))ﬁpmyy([opgomlb' s@bstuhtedbythetq) arbky Dyclaallgylc(pptnmay B\}bstltuted by

i B A e

Ié))a%’mtf%%]aiﬁzc@ l)fégllg)mve%ﬁ@ g@ﬂé@%{égl i@ |0§Mbﬂa21y sﬁwﬁﬁute@{suéh as

ky
smglﬁiét(h)shl{tmi- for axdoyply 2n a riP@AHrogeAR¢A@ whea IpkgpEDt) by C) - alkyl [optionally

oI R RO TR N R

cyan&HRESIC fot'f*? (cny ﬁ%l)@(om d(0)2a9), 1y uaﬁéyﬂhwﬂs(o»(cl 4 alkyl)}

groups such™as tetrazol are optionally

or hetendrsyli {twlnddutq]{f aptionalyy mshst}xtutqd;byéwéﬁ [Cep; a&@ﬁ,&p allgpxy, cyano, nitro,

o B SRCRSEL S0B, BB OB SUIE S AOH gt

substit8fe@ b9 MaM, TR hR, @Aw@xyn@@ﬂ@nﬂ@@tw, o7 12N e (21N hbkyl)G(O)NH

subst it ut ed by one or nore of hal o, hydrox

S(O)ﬁé]ﬂ}lﬂi s allggithio or§((©)z((©n:4a1§y% ihpteragry) @ptspn&lﬂaﬁuhgm’fed by halo, Ci4

iS55, A B e RN B o
S(O)ﬁgéz ll]kglgwd)z R‘Glceog‘kﬂmmﬂﬂ@(@s avkertin R, R*, RY,

, CH2CF3 or OCF3.
anlea ¢rg;mﬁ@€né§ﬁb’eb)’@f>g@th@ leﬂé‘@ti on heteroaryl is

i? ér. agﬁggg%) mJe'ﬁh&!i‘ cﬂp%ohm)g%gﬁtﬂeid aryl (such as

pyri
opuoﬁb(l'l}aﬁibﬁﬁﬂut&lrp}ﬁﬁym ot bptydnalljf ﬁulﬁtlﬁﬁd:d lheteri)amyl h;ﬁ’ferelﬁ fieadptional
heteroaryl is pgrrol yl, thienyl, imdazolyl,
substitheniy aeys reqited 2ROV yi , pyridinyl, pyrimdinyl,

| t:. of
Pﬁ]{:/xeﬁituﬁ&r e&&f%& ﬁ%%tmﬁll\xgleﬁ txgﬁéécelg)?gﬁgl 1a$§ofoté%§%nrlple
tetral@i]:réby@dtdﬁyéﬁahyﬂmhlem&mlmpdmﬂdeypmeralzmeyp_strrcﬂmhndm'razendme In
aspect 3nd R18. are dro

anotlﬁrﬁ%neph@hera%p@é@teé?cwlvé il ?’?agwl%zfipe @i%zmﬁelp?/%"hdme
BB 7O Ch o sl (opt analLy st o by

( opitd fartabl aspectiol e invérsdn R/ 1halbtujn,ally:5ul$t1oycd hﬁi¢rheyq>}orl such as
opt1o§al?})f szll(bcs:t]itu%e lpr eln)dln- P—y{ %Epoe%r }/n-4-yP %?&%aim— 15 ry(%raorl m—i%l
pyrrolidin-3-yl, azetidin-1-y! or azetidin-3-yl.

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

C1.s alkyl, Cs.7 cycloalkyl, phenyl {optionally substituted by halo (for example fluoro), Ci.4
alkyl (for example methyl), C1.4 alkoxy (for example methoxy), CF3 or OCF3}, S(0)2(Ci-4
alkyl) (for example S(O),CHs, S(O)ZCHZCHg or S(0),CH(CHs)), S(0)2(C14 fluoroalkyl) (for

example S(0),CF3 or S(0),CH,CF3), S(O);phenyl {optionally substituted (such as mono-
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aryl oxy (for exanple phenoxy)), phenyl, heteroaryl,

C3-7 cycloalkyl (optionally substituted by halo or
wW@1004/05d7Ry1 ), C4-7 cycl oal kyl fused to a phenyPCT/EER®03/002008

C5_7 cycl oal kenyl, or, heterocyclyl 20 (itself

opt| onal |y subst i t ut ed bi# oxo, C(O (Cl-6 al kyl),

Cl-4 al kyl Cl-4 alkyl ).

substeR) byl aem%ple SRty oxed Gt L kot s OB

S(O)gc mg% g%& e ReH g, o @(ommbm@ﬁg)%}ad(byz(cpgﬂwsakyn (for
h?% en o sul phur’‘atom said ring

exam@ S(@)?I}HMSFg)S}U bslt\zyﬁ l@b}ﬁd)nlayy @ibsBtusddiyyt hajo (o _e))e(nmle 6hloro or
ot i, et O SIS O o
alkyl? %g?ﬁdgi ﬁ}ﬁﬁ)ngﬁ% Q@%sﬂn{té&'@hﬁé fok H}%ﬂ;)l} chlBR?&yﬂluor%) Ci.4 alkyl (for

y substituted as r Clte above)

Y@hé’tﬁmyd?w{ alldatyQ KT loy OLIFg 51 C(O)(Eels blkyH aCE)NNEc B(QENH(C14

alkyly ep@(@%ﬁiﬁ{»%nzﬁu{'@'@?lﬁﬁ% b by el R gl o Lo i, €1
amo% E:%h 6f ot‘rﬁgﬁ Cﬁ%sﬂg&ﬁ%@nﬂ& bRERY. lsuB%ﬁtuted by SO)N(Cr4

ocy I's as defined above,
alkylph@nyistil faktinee tagpene whey baid hetempyclghialal @s@sb@tedtmloﬁdhlaé -yl,al-

s o S BT SoReo SE ibE .  -

| t -3-
subs@tkﬂféﬁ?iyn%ﬁ& e§?%v3gsndtgl;%t#teg1 a%é‘t?cgﬁ-geﬁ or |arl é(ﬁ)"s:gt%%tﬁl a%ﬁtglhrll yl (for

exangﬂmwhefe lsmdctubguthaitms as(rsutﬂd casglief hruﬁnnscpamgrap X émrpm@hqrwpect said

hetepgialyides WS DBHFO SPTEIPeY] LS ey S 0B 3 agherein the
subsfﬁ%ex?t i sgcb)eéﬁl%hkﬂp @(@B(@J Inaé&uaﬁ)t St ashelyn), BIORN(EYE Blkyl), or

for eéxanple't
phen¥l.1- di f | uor ocycl ohex 4- yI )) or C-linked nitrogen

G e A e
yl oﬂgilﬁerr%ﬁ Jy1), bih&EtEEL RANSEHstilAG] BY SIS, S‘(O)QR?\% stﬂi&rem R is C1.4

rovi des "a conpound of the invention gr [ K14
al

alkymsucﬂx alrhgthyl(almh}rb); ahényl ouBEDior SEBNR/ s (Y(;h‘(@@clﬁ grd R¥ are,
t CF3CH2 h |
mde?%’g‘f’ g‘ﬁ?@ﬁ@#%ﬁ{n@g’ §§/mhal 0) 02 ), CSDGegzcl oal | cyl
(opf ye@ RAbth¥: SPBs o tnetigdertvn Riad EHC}(@QRMaﬂlefréml m‘”o;.s G, Qhaloalkyl

exanple to form 1, 1-di fl uorocycl ohex- 4-y

(for exampihe€:-a8peronlkyt, sueheasi GRG0 ﬁilhé%%‘aygi)mw 1 {og)tlonally substituted
by bR} o Q;%gb%égoag@ gsugjgtﬁt%%%(bg,%%g B ﬁh&g substi t ut ed

rogen en present) by 20

Clufa filriigt aip@élttdehb?liantlth{]SlBl bﬁényﬂ up@@hahiy spbeityted by S(O)R
{which itself optlonally substituted by halo, Cl.4
(whqﬁm;R ischopligrlikeneh as@3eid)- nitro, CF3, OCF3, (Cl.4

! 1 R e L it

subsﬁuiﬁaib}topﬁd by hal o, Cl 4 alkyl, C1_4 al koxy cyano
nitro, (ClL.4 alk O NH,

al lymothes aﬁi?eCS?@}iz iRyen 0133 kil l)e}qroés é}?ﬁﬁﬁ% {agmtqagy]cgppxyan or

tetrahydrothiopyran).

In yet another aspect of the invention R? is phenyl or heteroaryl, either of which is
optionally substituted by halo, Ci.4 alkyl, C;.4 alkdxy, S(0)n(C1-4 alkyl), nitro, cyano or CFs;
wherein nis 0, 1 or 2, for example 0 or 2. When R? is heteroaryl it is, for example an

optionally substituted thiopheny! (that is, thienyl).
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substituted by halo, C-4 alkyl, C -4 al koxy, cyano,

nitro, CF3, OCF3, (Cl-4 alkyl)C(ONH, 15 S(O 2NH2,
w@keod/osd7ky | t hi o or S(O) 2(Cl4 al kyl)}, heter oarBdT/SE2003/002008

{optionally substituted by halo, ClL.4 alkyl, d-4

al koxy, cyan, nitro, CF35 (Cl_4 al kyl)C(O) NH,

2 O)%Cl ® akyﬁg&o@{%yméﬁé%g&ﬁé(%%wW substituted by
halo (:Aﬁc e cﬂl %?ﬂu&héé R43 and R44 are,

cpende g&n or CL.6 alkyl. In yet another
aiﬁ a@hu @firtidr@sparvRhig dpmoﬁ&lly mbsqnntedr(mrleyamphsmsmhmmed or

substoied 51BF By st io0d BeBoTIONS) BT (i er eptipra stosSfuted by halo
(suchfq[j) I,Ctl nab ﬂ&orgf géﬁbe Eﬁe y‘;’]f\/e n}tﬂ mEf0] §%@1@@%¥@F3 },Rr 8ptionally

aspec en Rl

substiigiee (1%6 ¥ rM;.t}e lnhsubstitutedr orem&mspduhstxtuted) hethxyodrydw fsochus optionally
tetra

substyted by | ]iOr(éu%l? agg;ilgr]p Q;? hggrrolp ?plyglgh ﬁqﬂgﬁ %{éjlﬁgglpth‘%wﬂg@cy or CF3).
pﬁsgﬁé S C%gwdle (’){Vﬁ‘ oneéri?gxgg E8thSounl! o7 8d ﬂlvéﬁlon wherein R? is

pyr T or azetidine. In a further
optloﬁﬁﬁeﬁibs@tﬁlteﬁf(ﬁ)rl ew@plei vmsubtitited apmbstitatetyn thetdss 34 ot dnd 5-

posﬂgit@gh%g%?{[s%cllwssoup%&a%f}i %‘%%Etlgteg%l lt% opg brzéc:a%l% %bro or fluoro)). In
yet aﬁ)gtfl{ oalg#é%t gmejlp%qtlon?f&;l@ﬁ% adécﬁ‘nﬁ)u}ih of 8%8hvehtibn %h\é%elﬁRz is phenyl,

aze st urt her aspect of

3- ﬂubﬁ)‘pﬁéﬁyl Cﬁlcﬁlhﬁ)phai}é,r 3)&;&hicyd>mdhyl@hen}é motosﬁj-!ﬁblprqmﬁléd or 3,5-
30 Cl 6 _al kyl cl oal k

h Ly
T e s s e e e e
WherQ{I)tQ% 1%}?&3}&3%37 %ﬂg}% @%ﬂ%ﬁgﬁaﬁ £g|9f<d; ) ( oesr?1 1ex anpl e

S( m);&ﬁtrl@cahé}(@aﬁiblﬂthldanmntls(l @f Mﬂ(d@bﬁ)@)f megiixt) 2y efurther aspect of

the SOy OBRBRY R ot BTN PR YL P iop BT AL RGBT Vi tached

A t 3 2
o AR 0 i o .

CFB; a SITFRrtheiS{sPp@ (el présealt me;mm proviskaarppEpsyd) gidhgingention

L L IR SR W

g% ﬁ@d JEpr exanple chloro or fluoro), Cl4 alkyl,
those g ﬁoxz/) (for exanple nmethoxy), CF3 or OCE3}

C( Iﬁ) zhi,oth’é@ @)p(e@t tha p&sanﬂqugntlon@ s afcoptosAd Pf ‘She ‘invention wherein

1%%%%1%& ﬁf]dh 6}%135 Pﬁé?a %)13 OPQ%E&EPPa stltfu éﬂq%%oar?ll (such as

pyrufﬁ:': ﬁ}lda }3@)()12(1@34 -thigdideolyl), (e Gpiibizal sﬁsﬁ&dﬂh{s@e&g sldcted)from those
p enyl’ {optionally substituted by halo (for
remte&abqyleb fluoro), Cl.4 alkyl, Cl.4 alkoxy, CF3 or

oo LB R Ry 5L B FEBpSMRSY e iion
whet¥eR* &?&n*l&ipﬁbﬁﬂ%u}bbtlm&d&ylbns ld)b sioird off leedo, hydroxy, nitro, S(Cr.6
aIkyB g(eOr)l(Cl 6 a]kyl}l S(O)Z(Q ¢ alkyl), S(0),NH,, S(0);NH(C\.¢ alkyl), S(0)2N(Ci.6
alkyl), cyano, Cy.¢ alkyl, Cy.¢ alkoxy, CH2S(0)2(C1.6 alkyl), 0S(0)2(C.6 alkyl),
OCHzheteroaryl (such as OCHatetrazolyl), OCH2CO,H, OCH,COx(Ci.6 alkyl),
OCH,C(O)NH,, OCH2C(O)NH(C 1.6 alkyl), OCH2CN, NH,, NH(C,.6 alkyl), N(C1.6 alkyl),,
C(O)NH;, C(O)NH(C}.¢ alkyl), C(O)N(Cy.¢ alkyl)y, CO;H, CO(Ci. alkyl), NHC(O)Ci-6
alkyl), NHC(O)O(C\.¢ alkyl), NHS(O)2(Ci. alkyl), CFs, CHF2, CHoF, CH2CF3, OCFs,

heteroaryl or heteroaryl(Cy.4 alkyl); wherein the foregoing heteroaryl groups (such as
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10 substituted piperidin-4-yl, a 4-substituted

pi perazin-1-yl, a 3-substituted pyrrolidin-1-yl, a 1-
wG@awensd7os ed pyrrolidin-3 -yl, a 3-substitutedPCT/SE2003/002008

azetidin-l-yl or a 1-substituted azetidin-3-yl (for

exanpl e vvhere sai d substi@uent is as recited earlier

el s By R S8 By Rt Do B AED SEi a0 Cra o,
S(O)z”(c% 5‘5‘5’%?‘% %mgmg gs%l ;Ng mh«é fm@)@ﬂ(cmﬁwlﬁu&a&hbt@@rmkyl Cia

4 hal oal k
alko;@(, OmeHﬁxa BONHEC Q) Wlbsﬁ&))bl(%wl gy sy COié BReEs allgyd),

NE B S IR ES Gk o SR DR i i PRI Bpeot Yrtne

heftrhfolN) arespiiohalt ﬂlbbﬂ d by C.
1nveﬂlogﬁf§@?dré§dm%’ﬁe)terom glr%él Pﬁtsl%g |str014% ai:éﬁvii?lt 0( su}g e by &

4a1kyh}at hyl or et hyI) phenyl or CF3) or S(O)2NR29R30

er el nde ndent %‘13.#11 Xt
cR AP 155 Do Iy oyt BRORRGT Cuaett o g tion
wheﬂeﬁM@ﬁE EH(lghyB%?ﬁcﬁlaW@tﬁitéd whaiBEh (St dsSchidro%r fluoro), cyano, Cra

hal oal or exanpl e 4 quoroaIkyI such as

aﬁwmﬂmuwlmb}@@lﬁicl M]@rl)wr CEPNHRak BlkyBuSst alkone§(Ci4

sty ORE} TR P Ger Ui SRR Ottt Wionaty

subs@tlﬂ%rd)ﬂ % dﬂ@]?'chﬁboﬁ&kﬁﬁlelo‘i‘ wtRdol V?ﬁél@bﬁﬁ@&uy(snﬂmme@by Ci4
4 kyl (such as nmethyl)). 25 In a still
alkylﬁurther aspect of the invention Rl is heteroaryl (such

rélflg(lgg 8 ?pﬁgsl : %l\?é/% ucpo I’# é@hgsd a E(%fl@:u%d Olfrt}lfi invention
whe&ms asylg hét@m@ﬂ QR Bein@éptidnally amsdmédmoos(ca)aw oriCy.¢ alkyl

yet another aspe of the .inyention [
(morpesubsiifated|by %ps) %é o€ (QINEe h{%b whetein E(%,, 8?1% %g?and R are as defined

abov substituted by halo, Cl.4 alkyl, Cl4 al koxy, S(O™"
€C14alkyl) nitro, cyano or CF3 wherein nis 0, 1

Or Irla fifrEr £pactRhEpRsait ienihieprotides a covpewmbrfithe inverntion
for fxaml e an tionally substituted thi ophebé
whereithBt isiphenyt mmwﬂﬁy swshptalinobases (mich/asehisga poiisael cyano, Cia

s AR BRSREH TRS sROBTOA O ) e Sk

cycl@dlllkyl (Suchrfas E&dl&idi}/l)ppyﬁ% (oﬂtfonailyssu"bbﬂltufddrbyf@m aleylp dmida2olyl
i's optional )v{) substi t ut ed gfor ex Je un ubsgltut
-4

(optigpal b ettniet Vi & i IEALorss SSbIadGrol5T (oRHORA BB R Cra

alky henyl (such as optionally substltut ed by haI o 5
QSuch as chloro or fluoro), cyano, nethyl, ethyl,
nehha)ﬂytheﬁztdpeot)th@preﬁ‘ﬁﬁ Jnventiomprovisies b cympoiost ¢ftthe mrention

Whelﬁ:g;( %r i§ é)?‘n‘pl (e{ggténc?pu tsI %{t@%@lgy §{8}2&1 kﬂcytl) suct:hegs) CH3S(0),, for
example in the 4-position), Ci.4 alkoxy (such as CHzO, for example in the 4-position),
08(0)2(C1.4 alkyl) (such as OSO,CHj, for example in the 4-position), halogen (such as
chloro or fluoro) or cyano}.

In a still further aspect the invention provides a compound of the invention wherein A
is absent.

In another aspect the invention provides a compound of the invention wherein X is O
or S(0O),. Inyet another aspect X is S(O),.

In a further aspect the invention provides a compound of the invention wherein m is 2

andnisOornis2andmis 0.
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substituted by halo (such as chloro or fluoro), cyano,

nmet hyl , ethyl, nethoxy, ethoxy or CF3). |n another
wW@spense7the i nvention provi des a conmpound of tPEI/SE2003/002008

i nvention wherein R2 is 7ptlonally substituted (for

exanpl e unsubstituted orl7substituted in the 2-, 3-, or

oS e BSRL PsPO B S BPuEbt BRn wherin

iso. I'n yet another aspect the invention prow des a
conpound of the invention wherein R2 is phenyl,
-Iﬁlanmhem".spegtlthe Bwettionrmwpvidesd gompound of the invention wherein X is O

i fluor t hyl phenyl, 3-chl oro-5-fl uorophenyl or
andl% %Jnaseff}oagg'g phenyl. In a further aspect the invention

pr GnRhtibR Brdvitiés AtcoRPound@r t8e hveRtidSwherein X is
Iﬁ}z‘yfﬁﬁ;’t&{%ﬁ’#’@?ﬂﬁ%eny : 3ﬁrchl orophgﬁgl or : '
S(O)ﬁarﬁl—xﬂlaﬁﬂnara)lpﬂthﬂyl 15 In yet another aspect of the

|nven|onR3| hydrogen or..nethyl . | further .
SpacurB aspert e Ui RToNen aestppupd ofg ytion yhgrein X is
a lnis@nd the carbon to which R3 is attached has
S(O)% %egg{%ﬁ%so ute configuration. In yet another aspect of
t He ai smﬂzlduttharmsﬁ&t ite ihyehtiog @rovides ascompound pfithe erention wherein X
pect present invention provides a conpound of
is S@}ienisrﬂl rf‘d"hf wherein R4 is optionally substituted

phﬁ%bth@% Do eORhd BRBAtSHIIEVdbd L BmpRRIINT tistineeitie WHesth X is O -
O those recited above). |In anot her aspect the present
andmranéntarajbntbrlow des a conpound of the invention wherein

e Pt PSR ot BUE S5 e 0o

i m dazol yl al, 3,4-thiadiazolyl), (the optional
substituents ing selected fromthose recited
above). 25 In }fet \anot her aspect the present invention
provi des a corfpound of the invention :«Q rein R4 is
phenyl optionaM-yysubstituted by one o re of hal o,
hydroxy, nitro, $( S(O (C1-6 al kyl),

S(O 2(C1l-6 al kyl), NH( C1- 6 al kyl ),

S(O 2N(C1-6 al kw,, Cl-6 all coxy,
CH2S(O) 2(Cl1-6 :

), O8(0

OCH2het er oar yl h as OCH2t etrazol yl CO2H,
OCH2CO2( C1. 6 al kyl ), 30 OCH2C( O) NH2, 0) NH( C1- 6
al kyl ), OCH2CN, NH2, NH(C1-6 al kyl), Rﬁkyl)z
C(ONH2, C(ONH(CL-6 alkyl), S(ONCl-6 )2, CQ2H,

wher€liZX @l ascdedinkq hhqve NM@§ OF @ NAR® ag aaﬂefinetquq;( 1@@§ulz§t1tuents on

o i LA B AL o S, ST

clédney1f GohalvesuBatitiled 5 QURS(FhrSexaMpRSIMNED), Cy.4 alkyl (for
cyel m%'/%{seegp%dﬁp&/ B v

exangy¢ instel), 1.5 sllkexy (for exnpje mathoxyh{-ds 6% (,DCan/ tg(Q)Z(@( akyl) (for
exar%ltlg @]Fﬁﬁg ’%QYMS kof |%?W?§(@€%g)%z@;}%ﬁ%qr%/%% ’(for example
S(O;EBRNS: SO} AIHS), IS(OYphehy! {optionally substituted (such as mono-substituted)
by halo (for example chloro), cyano, Ci.4 alkyl, Cy4 alkoxy, CFs, OCF3, S(O)(Ci.4 alkyl) (for
example S(0),CH3 or S(O),CH,CH,CHs3) or S(0)2(Ci.4 fluoroalkyl) (for example
S(0);CH,CF3)}, benzyl {optionally substituted by halo (for example chloro or fluoro), Cr.4
alkyl, C1.4 alkoxy (for example methoxy), CFs or OCF3}, C(O)H, C(O)(C,.4 alkyl), benzoyl
{optionally substituted by halo (for example chloro or fluoro), Ci.4 alkyl (for example
methyl), C1.4 alkoxy, CF3 or OCF3}, C(0)2(Ci4 alkyl), C(O)NHz, C(O)NH(C1.4 alkyl) or



al koxy, C(ONH2, C(ONH(CLl.4 alkyl), C(ONCL. 4

al kyl)2, CO2H, CO2(Cl4 alkyl), NHC(O(Cl14 al kyl),
WORIBGF2(C14 al kyl ), CF3 or OCF3 {and in a furPdEsE2003/002008

aspect of the 5 |nvent|on t he foregoing heteroaryl

groups (such as tetrazol ) are optlonally substitut ed

C(O)ﬁ%{pgﬁqs{léﬁp‘%l?rgéyg\é tlglt%%ﬁ%g g{’oggs e6te thidfo p(: %l C14 alkoxy,

p-

he “invent b
CF; dNMFg'}”RR‘“fcdnSam'%'“S(bl)M]Q@ﬁ&yﬂ)y substi t ut ed by hal ogen
such”as chloro or fluoro), cyano, Cl1_4 a
( nproothebaspettikcepressnt S(V@lnqmromdas Rypl}lp@\md@(fy@m(@ﬂbh
al kyl), £1.4 al koxy, S(C1 1 10 alkyl), S(O2(C1 4
al kyl ), R &){az 4 alkyl), OCH2COOH, OCH2-tetrazolyl
on

(itself op substltuted by C14alkyl)
car boxam dé\by etrazol yl X-optjonal | 4a
substituted Y I). n yet anoth ect the

present inventio pro~' compound of
wherein R4 is aryl or heteroaryl each bei ngnopt/ionally
substituted by~0OS(®) 2R49 or Cl-6 )kyl 15

(rmono- substi t py S(O) 2R50 or C(O) NR51R52); Wherein
R49, R50, R51 aRd"R52 are as defined above. In a

further aspect the present invention provides a
5 Wher@mr?ﬁoﬁr%ll ord Rhearg pgy tﬁeéﬁbo‘(/ﬁwerei n R4 is phenyl

(opt.ion it .
f P%’l &/reg r?c;tin% a%ﬁ&ﬁhe E%s@ﬁﬁ(ﬁ}éexﬁ%%ﬁ%&lﬂé o%y, @?&? &k ﬁ{f (’Ic).
S(O 2(C1 4 allgit), OS(O 2(C14 al kyl ) or carboxani de),
C3_7 20 cycloalk (such as cycl ohexyl), pyridyl
(optionally subgtitiyted by C14aléyl), i m dazol yl
(optional Iy substitfted by CL_4 al'®y1) or

1, 3, 4-thiadiazolyl &option substituted by Cl-4
alkyl). In a furthe resent invention

provi des a conpo of the\inyent} wherein R4 is
phenyl {optional ubstituted by S Cl. 4 al kyl)
(such as CH3S( O 2; & 25 exanpl e i 4-posi tion),
Cl4 al koxy (such as CH3QO, for exanpl ke
4-position), OS5(0O2(d-4 alkyl) (such as OsQ2CH3, for

wher@ eR12And RE* Ae pOGéiinedmbovd)ahdBH s hpdioperg dne Ohfvw lelogen
or fluoro) or cyan}. In a still further aspect

atomss fifos exaraple selestediEemehigsinsand dluoring )} Gl & Nlﬁhefm%‘?cé phthe

2a e 30 I n anot her aspect the invention
10 mvelgfo(?v]]édzsbgy(ﬂé%npound of the invention wherein Xis O

or InY{ fArther dspestelic prosEnk diveasi@epdovides s cGhfihihd dftfoanula (Id):

further aspect thg invention provides a conpound of
the invention whBrein inis 2 and nis Oor nis 2and in
is O. O d

HN (id)

O
' @R“a

wherein R and R* are as defined above.

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



WD 2004/ 056773 PCT/ SE2003/ 002008 17 In a stil
further aspect the invention provides a conpound of
W@ b@4josorent i on wherein p isO. I n another aspeRCT/SEE®03/002008
i nvention provides a conpound of the invention wherein
Xis 0 and in and n are ifot both 1. 5 In yet another
aspect the inventign provides a conpound of the
i nvention mherebggx is S(O2 and in and n are both 1.
In a further aspect_the invention provides a conmpound
of the invention ®8in Xis SeP2, nis 2 andinis
0. Ina still furtk aspect the invention provides a
compound of the invenhion wh in X 10is S(O2, nis
0 and inis 2. In angfhen_agpec heo nventi on
provi des a conpound of the iNavehtiwnlwioerein X is 0
and in and n are both 1. In a still fyrther aspect the
present invention provides a conpound formula (la):
R1 a N(la) No--\_x 15 wherein X i S—=ag defined
above; Yis CHor N, Rd4a is as defined fQg= optiona
subs&;;fegts on optionally substituted phenyl (above);
wheegie|RRpd RS anpasalesinbd abavet ed by C1.6 al kyl, C3_7

cyel oal kyl nyl {optionally sybstituted by halo
Y 5 SRR shael st e Silominkg g agomhoRas al ot (19
met hyl ) R1€1-4 al koxy (for exanple nethoxy), CF3 or

- OCF3}, S(§RLeN4 alkyl) (f e S(Dh2CHS,
S(0) 2CH2CHR g?‘é(O)ZCH( )2) , S(0)2¢ CLA T 1 0yr oal ky! )
(for exanpl & 20 \(0) 2CF3 @5 S(D) 20REF3)|, )t2 OI)enyl
su ute

{optionally substituted as nono-sub by
hal o (for exanple ¢hloro), cyano, Cl4 al kyl, Cl4
al l coxy, CF3, OCEZ ~§(0)2(dA _4 alkyl) (for exanple
S(O) 2CH3 or S(O H2?CH3) or S(O 2(CLl.4 fluoroal kyl)
(for example S( VJVCFB)}, benzyl {opti(ldpal |y
substituted by hal o Rfdr exanple chloro or fluoro),
Ci4 al kyl, Cl1.4 al koxy (for exanple nethoxy), CF3 or
5  whei@EF8} R* R Oattl R4 adeFnedldowld., benzoyl 25 {optionally
supstituted by halo (for exanple chloro or fluoro),
c1ivyes prether@spgct theampieat inyentinn providss cerpam of Gfuda (Ig):
OCF3}, C(O);g(Clg alkyl), C(ONH2, C(ONH(C 4 alkyl)

or _
SJ

(l9)

wherein R and R*® are as defined above.

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

_S
O S7
G



WD 2004/ 056773 PCT/ SE2003/ 002008 18 C(O) NHphenyl

{optionally substituted by halo (for exanple fluoro),
w@004/05d7Ry1 , Cl-4 al koxy, CF3 or OCF3}. R a cRCI/ak203/002008

be S(O 2N(Cl-4 al kyl)2. In another aspect the present

i nvention provides a combund of fornmula (lb): R X

Rag .. Y Nz | b 5 erein X, Y, Rla and Rd4a are as
Whera‘é‘fqi‘zné%‘{\g%&‘}%?‘s 4@”}?@%%Wot her aspect the present

i ' ' " if profiied/A Sorfipdund of @M1y (Ti):

(%%fé%gﬁ%%%%%@%hﬁrg%%%}&fﬁra and R4a1£ are Oas @

defi ned above, and R2a oAQr two hal ogen
atons (for exanple sellecte @ anch,
Q 0
In a further aspect the

fluorine) oglCF3..Un
i nventi on R2a WS hydrog

present inventiion provides a conpound of formula (1d):
R14 ~=0 (1d) ZHNN ICl ~O bR 4a wherein R14 and R4a
are as defingd a¢ove. In a stillfyurther aspect the
present invelstl gy provi des a conmpound of fornmula (le):
WD 2004/ 056773 PRT SE2003/ 002008 19 0 O=S

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

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

\ 2
0=S8
O ’
NQ_\
S
AN\
Rza O/ \O R*

wherein R? and R* are as defined above.

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

R1
0
{ &
Rza

(lk) R4a

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

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

wherein R}, R?® and R* are as defined above.
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15

20

/| RZ NO S, ,O004a wherein R2 and R4a are as defined
above. In another aspect the present invention

w@eaniosiess a conpound of formula (1f): Rla N /PET/SIR83/002008
NOO\ (If) R2a 5 wherein Y, R a R2a and Rda are as
defi ned above. In yet artdt her aspect the present

| Y AR e B SRR e E Pripcitd of Rl (o

defined abaye. In a further aspect the present

i nvention~pEovides a conpound of forpgula (1h): 0 \S
O -~01 3 R4 NO/ I h R
2004/ 056773 P F2003/ 002008 |20 wher
are as define

wherein R? and R* are as defined above.

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

222
wherein R!, R*® and R* are as defined above.

In yet another aspect of the invention there is provided a compound of formula (Ia),
(Ib), (Ic) or (If) wherein R' is S(0)2(Ci.4 alkyl), S(0)2(C1.4 haloalkyl), S(O)x(phenyl),
S(0),N(C;.4 alkyl), or phenyl.

In yet another aspect of the invention there is provided a compound of formula (Ic),
(I9), (Ih), (1), (3j), (IX), (Im) or (In) wherein R* is hydrogen, one or two halo (such as one
chloro, one fluoro, one chloro and one fluoro or two fluoro) or CFs. R* is, for example in the
2-, 3-, or 3- and 5- positions on the phenyl ring.

In another aspect of the invention there is provided a compound of formula (Ia), (Ib),
(Ic), (1d), (IH), (Ig), (Ih), (1i), (Ik), (Im) or (In) wherein R* is in the 4-position on the phenyl
ring. (

In a further aspect of the invention there is provided a compound of formula (Ia), (Ib),
(Ic), (Id), (Ie), (If), (Ig), (Th), (1i), (Ik), (Im) or (In) wherein R* is one or more of halo,
hydroxy, nitro, S(Ci.¢ alkyl), S(O)(Cy.s alkyl), S(0)2(C1.6 alkyl), S(O):NHz, S(0):NH(Ci.6
alkyl), S(0),N(C,.6 alkyl)s, cyano, Cy.¢ alkyl, Cy.¢ alkoxy, CH,S(0)2(C;.6 alkyl), OS(0)2(C1.6
alkyl), OCHzheteroaryl (such as OCHjtetrazolyl), OCH,COzH, OCH>CO,(C.6 alkyl),
OCH,C(O)NH,, OCH,C(O)NH(C .6 alkyl), OCH,CN, NH;, NH(C1.6 alkyl), N(C1.¢ alkyl),
C(O)NHz, C(O)NH(C;.¢ alkyl), C(O)N(C1.6 alkyl)s, COH, CO2(C1.6 qﬂcyl), NHC(O)(Cy.6
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In a still further aspect the present invention

provi des a conpound of formula (li): 4a DO R N ;
woRooRAss7TMherein Rl, R2a and R4a are as defi nedP@bsmoyﬁ)zoos

In anot her aspect the present invention provides a

compound of formula (Ijy* ~O0O0CS (U N--~ IRa\ O

DN GIEDOLE AR AR T Gt B (S, BBy Bem,
heterdh‘?ﬂﬂﬁ‘%@ér&iryl&z{ Jalkl); (Wiheréin tihe ﬂ)r%g@ﬂ@ﬂ?s?ero&yl éi@)l{) Rdh ad 0

and R4a are as fined above

tetrazblylX dve optepdysubstidated by belo, hydrext, nire, SK6vi alsd), aSrEO)(CM alkyD),

SORer R A0 M- G R TR plip G Cra it €
alloxg 0O R CRORGI(IEA0GY, CBIAL, Ayl @O COCui e,
NHC(@XGLM d.kyll),ri)l}rig (SQG))Z(CIL; r;\ﬁglrl])t, IC%? OIP 6%\1/3! {grfd 1?1 a ﬁl?tﬁgruar;pect of the
invention the foregoing heteroaryl groups (such as tetrazolyl) are optionally substituted by C;.
4 alkyl}.

In a still further aspect of the invention there is provided a compound of formula (Ia),
(Ib), (Ic), (1d), (Te), (If), (Ig), (Ih), (1i), (5), (Ik), (Im) or (In) wherein R* is halogen (such as
chloro or fluoro), cyano, Cy4 alkyl, Ci.4 alkoxy, S(Ci.4 alkyl), S(O)2(Ci.4 alkyl), OS(0)2(C1.4
alkyl) or carboxamide.

The compounds listed in Tables I to XIV illustrate the invention.



w@eaniosiess a conpound of formula (In):

Table I

p¥s O N Raa (IM 2a wherein R2a and Rd4a are as
defi ned above. In another aspect the present invention

2a 5 wherein R, R2a and Rd4a @are as defined above. In
yet another aspect of the invéntion there is provided
a conpound of formula (la), (lIb), (lc) or (If)
wherein Rla is S(O2(Cl-4 alkyl), S(0)2(d-4

hal oal kyl ), S(O) 2(phenyl), .S(0O 2N(Cl-4 al kyl)2 or
phenyl. 10 In yet another aspect of the invention
there is provided a conmpound of formula (lc), (If),
(rh)y, (ri), (1j), (1k), (Im or (In) wherein Raa is
hydr ogen, one or two halo (such as one chloro, one
fluoro, one chloro and one fluoro or two fluoro) or
CF3. R2a is, for exanple in the 2-, 3-, or 3- and 5-
positions on the phenyl ring. In another aspect of the
i nvention there is provided a conmpound of formula
(la), (1b), 15 (lc), (Id), (If), (1g), (rh), (li),
(11k), (I'm or (In) wherein R4a is in the 4- p03|t|on

Rda R PCT/SEF0D3002008

on the phenyl ring. In ctrofTthe
invention there is provid # flor nul &

(ta), (Ib), (1c), (Id), (rg), ((1h), (1D,
(Ik), (I'm or (In) wherei I |olg @ kalley o
hydroxy, nitro, S(Cl-6 al =6/l kYIS | |8 |S
S(0 2(Cl-6 al kyl), S(Q 2N .6 20 4l ky]),
S(O 2N(C1-6 al kyl)2, c§ at- . C1-6 al [koxy,
CH2S(0) 2(CL- 6 al kyl 0 2(C1+6 | al kyl),
OCH2het er@ar y| CRZf ety azpl yf ), H2CQO2H
ocH20R( CT- 6 al k (|0 NH2, | a2 O) INH([CL -6
al kyl), OCH2CN, NH2, NH(QL-6| al kyl )% [REQSE alkyl .| |5
C(O NH2, (O NHLE1-6 al kyl ), | o0 N(&1 %kyl)Z, K |8
c2(Cl-6 al kyl Y, 1- 6| WG 2008/ D863 |5 |5
PCT/ SE2003/ 002008 22 AFRFRERERERERE:
= 212 |2 |8 &
Q 4] [ L
z s 5|2 |2 (8|8 |B|E|E
MO T | | T T
SIRRsIcIE
‘/\>. MO |0 |0 |0 |&# v |vn |& |B |&
E /2\)
é s
B =S =N N O = N
= =
3 ElEEIEIEIEIE] 1T s
g AERERERERE RERRERE
3 SISIBEI8IEIE (RS |8
k5 Q
g ~ 3|8 1815 |8 |8 |8 5|85
g
)
g > Z |Z |Z |2 |2 |Z |2 |2 |&
= °
2 Z
) e
= g
2.
g o
O [ |l fen = v O |~ Jeo |y |—




alkyl), NHC(O Q(Cl1_6 alkyl), NHS(O2(Cl1_6 al kyl), CF3,
CHF2, CH2F, CH2CF3, OCF3, heteroaryl or

whedoedary| (Cl_4 al kyl); wherein the foregoi ngPCT/SE2003/002008
het eroaryl group (such as teg%azolyl) are optionally
substituted by hal o, hydroxy, iitro, S(Cl_4 al kyl),
S(O(C1-. alkyl), S(O2(Cl_4 alkyl), S(O 2NH2a
S(O 2NH(C1_4 al kyl), S(O2N(Cl-4 alkyl)2, cyan, Cl-4
alkyl, Cl-4 5 alkoxy, C(ONH2, C(ONH(C1-4 alkyl),
C(ON(CL. 4 alkyl)2, CO2H, C02(Cl4 alkyl), NHC(O(CL.4
al kyl), NHS(O 2(C14 alkyl), CF3 or OCF3 {and in a
further aspect of the invention the foregoing
heteroaryl groups (such as tetrazolyl) are optionally
substituted by d_ 4 alkyl}. In a still further
aspect of the invention there is provided a conpound
of formula (la), 10 (Ib), (lc), (Id), (le), (If),
(rg), (1h)y, (ri), (1y), (rk), (Im or (In) wherein Rda
Is hal ogen (such as chloro or fluoro), cyano, Cl.4
al kyl, C1_4 al koxy, S(Cl1 4 alkyl), S(O 2(C14 al kyl),

£4, 4

(O 2(Ci 4 Tatkyt)—or—earboxam de. The conpounds
|l isted in Taples Ito XIVfilllustrate the invention. W
2004/ 0p67|73 |PCT/ SH2003/ 02008 23 C C damt N 00 N 00
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0Ol) OEE O O1-4 UN W 2004/ 056773
PCT/ SE2003/ 002008 39 I n yet another aspect the

WO pwensd7on provi des each indi vidual conpound | PGL/EER0DIN002008
the tables above. The conpou of formula (1), (la),
(Ib), (lc), (1d), (le)y, (1f), (o), (th)y, (i), (1j),
(rk), (li), (Im and (In) are all conpounds of the
i nvention can be prepafedjas|shown below. 5 A conmpound
of the invention wherein RL |s an N-linked optionally
substituted heterog¢ycle can|be prepared by reacting a
conpound of forrrula%l ):{C|JR3 R2'~~N A (CH2) n- X-'
(CH2)mR4 (I 1) wherein R2, R3, R4, in, n, A and X are
as defined above, mnﬁh a conpound R1H (wherein the H

ri
;

is on a heterocycle ng hitrogen aton) wherein Rl is
as defined above, ip
base (for exanple a
triethylamne or Hu

sol vent (such as a

t® ppepence of a 10 suitable

CCro6| al kyl ) am ne such as

gls pask), in a, suitable

| pripatpd sol vent, for exanple

di chl or onet hane) an Bekanpl e, at a room

tenperature (for expnp|@ 1@-30C), optionally in the

presence of sodium ioQ%dqg A conpound of the

i nvention, wherein 8 hydrogen, can be prepared by

coupling a 15 conpoundgof&flormula (I111): HN A X R4

(111) (CH2)n (CH2) \A%rsﬁn R4, in, n, A and X are as

defin%g above, with d@ﬂp@und of formula (IV): " H
x <t |

D O TS
T i
Y

Stereochemistry |R% 3 2 &

Table XIV

o) =

[ e

o
g |«

=
Z o | &

=}
s A2

g | |n
Nn: -~

i

4-methanesulphonylphenyl
4-methanesulphonylpiperidin-4-yl

Rl

Table XIV comprises compounds of formula (In):

Compound No
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20

25

R2 O (I'V) wherein Rl and R2 are as defined above, in
the presence of NaBH(OAc)3 (wherein Ac is 20 C(O) CH3)

WO p00a/054173 abl e sol vent (such as a chl ori nat ed BOI/$E2003/002008
for exanpl e di chl oromethane) at roomtenperature (for
exanpl e 10-30C). A conpodfld of the invention, wherein

R3 1. : n. be prepared by. coupl.ing a . .

oSSR R AL F B RS e et n
tabldslabbye.25 wherein R4, in, n, A and X are as defined

&

above, with a conpound of fornula (V): WO 2004/ 056773

PCTRSEOmDEY 26 GBmulr(IR(Ta),KEb)L (I X1 (E) 1), @), ﬂm@Lh(B% 17, (Ik),
(1), ﬁgfﬁ oagg rqﬂS Iategegf%q%ga%\ﬁ%ﬂgge@gli@%a 01|} $€}§]¥1?Ien %g?arrg gst qi)gsvn below.
pr ésengRuall oftieasrentioh Ghefsin ROIAHN -Wﬁk&f‘gﬁ?{ﬁ?%lf guﬂos?tlﬁed

suitabl e solvent (such as di oxane, acet
hetejogygle sprabopepaed by nyreting acesipburmhofdothulp (p the 5

1-7 (below). Alternatively, conpounds of the
[ [ ed by using or adapting

met hods descri bed |i 01/ 87839, EP-Al-10132/6,

W00/ 08013, W99/ o O ¥ HIWotR 765141))

W00/ 76512, W00/ 76513, W00/ 76514, W00/ 76972 or US

7 D89. t lal.s: 1 .

e eeasas "o 1o AR B W fob it PLoshpiER R'H perin the
is ongrheterpetlenng nitregert atpm) mtetednl B issedajpfihétpabiove b akidhresence of a

: i dapting . Met haods her ein .
st 1456 ateatplq i€l Aty BrmfiRbin 2ot ames priamigsanse), ina

itaPle@WiveBS(sIIORASHESTidaRid SONRRA T Nkatidf & : d

e or rrulgﬁ((sl), (1a), I(al by, (16). f‘%‘?, %ﬂg@%{éﬁ@eﬁq o
example pt a rqany templefapure (fok jexaraple) 0-30°@), optichalllyrin the\reyenc®bf sodium
. d'dtehe internediates in the processes are novel and these
10t e provi ded as further features of the invention.

A compound of the invention, wherein R® is hydrogen, can be prepared by coupling a

compound of formula (III):

HN .A | S
(CH,),—X—(CH,) —R* (Il

wherein R*, m, n, A and X are as defined above, with a compound of formula av:
1

AN, ™

wherein R' and R? are as defined above, in the presence of NaBH(OAc); (wherein Ac is
C(O)CH3) in a suitable solvent (such as a chlorinated solvent, for example dichloromethane)
at room temperature (for example 10-30°C).

A compound of the invention, wherein R? is hydrogen, can be prepared by coupling a

compound of formula (III):

N A
(CH,),—X—(CH,),—R*  (Il)

wherein R4, m, n, A and X are as defined above, with a compound of formula V)
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The conpounds of the invention have activity as
phar maceuticals, in particular as 20 nodul ators (such
W@00aQ®Trst s, partial agoni sts, inverse agoni SPGI/SE2003/002008
ant agoni sts) of chenokine receptor (such as CCR5)
activity, and may be used0in the treatnent of
aut oi mune, inflammatqry, proliferative or
hyperproliferative di §eases, or
i mmunol ogi cal | y- nedi atled di seases (i ncl uding
rej ecti on of transpfdant organs or tissues and
Acqui red | mmunodefi ci ency Syndrone (AIV[)S)). 25 The
e 3 2 j [ Qn: ar ue
e AR P SRORLEREDL apd L0 A0 elon 1k B4 GRS osviate,
mesylateuom ddB4te.dh elnepresdancel of § bilse) Juchnk potassig@icabdhits, iaRGuitable
ltxﬂ?ég%orﬁ, are of. value in the prevention of .
Sotvg i3 lwn%iaPﬁg%@a]e@wﬁP%@awl t tepnperafesom §P°G 1p to the
boilinB Bk bPheR¥lveNi r uses (such as H'V) and the prevention
and/ or treatnent of acquired inmune deficiency
sy Adtieonativélp dpouli@s éithe imientjord eancbef prepadret adcerting © Sthemes 1-7
(belt e invention there is provided a conpound of the
Tormula (1), (la), (1b), (lc), (1d), (le), (If), (1),
(| B)terrlati ' i :
2004 Sen79Y eeud s bhishior o el it dipgerie
methefls flescribediin(W001(87839, ER-B) 1018276, WOA)/08013, MEDI9/385142

WORBHEBE SR MSEPRAISLE s AR 18 RS2 orvs

200200@adegl ani mal (such as man) by therapy (including
pr oghyl axis). According to a further feature of the
pr Esestertingveierianfor twmse picsepenwiedittercomehdronllf available or can be

e AL B M RETBAL R SRS P L PRI 5 S

Methodp hefeth deshedf such treatnent, which conprises
adm nistering to said animal an effective anmount of a

c obposidbiugther aspeqs thssiamentiomproniidesprocssses for preparing the compounds

of fofd T8 A4 155, 1of G 68 Hth reanih 6o 0l ) hpd3hsS. Many
of theint@nedMiasun thedfrotdisesiads AdeRatd thesd Ar@}:rc;v]&(dl(al%;ﬁrﬂzefr I{?a)tmes of

@ ‘(Ig%i’ (te), (1), .(tg), (th)y, (1i), (T]
CIVERIOr (I n) (for exanple a conpound of formula (1),

I .(1d | e)). h ticall
AT E WA L T
moduietdrso@neinds, agbniets, peitial JFBAisE AHREke A8Iidt6r ddtRRWIERY bf Memokine
transplant _rejection, respiratory disease, psoriasis

TecepiQr F%FE‘L?&&%R@ gHY Y iap gnay dgatsedin ti/lh &gataent of autoimmune,
inﬂaﬁﬁfa%’r&,?gté%%at%g%rc' Eﬂfﬂée?ﬁl%[if’erﬂhigcﬁ?eg% 'sf’%rr%}(}xél}n%ﬁ%n?a:ﬂﬁlsqn%qmted

suc bronchi
diseadds (ctudimpsiefection dfiginsphhtedargdms ok tiSddle@hhd/ ABdUiRQAI C Of
i nveterate asthma (for exanple | ate asthma or airways

Imw&sﬁglf%@p%ﬁgf%@gs}»-or rhinitis {acute, allergic,
AT ol b thS pert MvRMiGh 481aNotdrSalue in inhibiting the entry of

viruses (such as human immunodeficiency virus (HIV)) into target calls and, therefore, are of
value in the prevention of infection by viruses (such as HIV), the treatment of infection by
viruses (such as HIV) and the prevention and/or treatment of acquired immune deficiency
syndrome (AIDS).

According to a further feature of the invention there is provided a compound of the
formula (1), (1), (Ib), (Ic), (Id), (Te), (1f), (Ig), (Th), (i), (), (1K), (I1), (Im) or (In) (for
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including rhinitis caseosa, hypertrophic rhinitis,
rhinitis purulenta, rhinitis sicca or rhinitis
wore@isosaTent osa; nenbranous rhinitis includi ng PCDSE2003002008
fibrinous or pseudonenbranous rhinitis or scrofoul ous
rhinitis; seasonal rhini4lis |nclud|ng rhinitis nervosa

examnplard sttt St Lo (7 1) pROEhaR At Bermpssptcally
acceptt?ﬁ Eﬁlﬂ?\%&bf bW Ht@ﬂle&ro?vfogﬁﬁ 15*319111%83 of tré B RIRFURFhrm

ormul a (Ib), (lc), (1d), (le),

blooctefﬂfa)nmzﬂl(g)ch a Infe)n) bY the)apy((hfﬁ%du@aml)ophﬂmﬁ) l( Ny) o:r (I'n)

or exa oungd_ of formul a a), .

A SRt T R A T
modlg?t ﬁf cnhtg kﬁféfre&b ot aét?xlléfa(igﬁcﬂ DECERS redepok Q&w‘i@?ﬁf @ﬁzﬁﬁﬁ Blooded

canment or usé€ I'n therapy (for 25 exanple
animatp suhas intem, ohesed boif mechrismepedy which |cm|npgxse(ssxdnma_snﬁm&ald animal
o oGP b 5oL L B P Bt
1t t J}%\é&?esth egPmpound of the formula (1), (la),
¥ ?AE? (rey, (1f), (lg), (1h)y, (1i), (1j),
( TRhe prea;eh) 1nv(311mr)n 2830 frowides fhoruse mﬁarmrepm@rﬁdmmunnlfa (), (1a),

9 RLTEASO0 honF nP , h B6 hpgly Bpronn o

formﬁlrdgf)eﬁg) A9, r(Ic)?’{id)”&rQIe?}s oft a PRSnCRERMally 36tePtaBRe At thereof or a

canént for the tréatnent of rheunatoid arthritis.
solvatmthareof e ragiieantent, sactpasesmadicamentriot ba tgptgentiekiransplant

rej ect{p%)respeq%ﬁr}g g[a)s?%s’gdpsélp%lg 81( {h&yma{oﬂ]#h%tiﬁl §uc%) J § %‘}al‘t%si arthritis).
[Reslélhlt%ry dideake @{ fg)& Eﬂe%nll Cé @?Flgaaag%xﬁ? i%sg)c%i QFBRIABKiaD hllérgidrittansic,
or a

extripficip asthmal pegticudrgbypthaostie os veteras axtignd (fopexpanple late asthma or

alW%&i%BYﬁgﬁqa%g}g%\%{%’%ggs } og%wtg 18 @glfétﬁ,? a{q;e&glg S?gr\é)%ﬁﬁ %ﬁgﬂs Hehrdn hinitis

includfi@ rhirBPEmRbRa BPeHRiphikGh e Bkihite puAdeRi, hingt shcwafoy thinitis
(such as CCR5 receptor activity (such as rheumatoid

medlaammtbfta, s)embiranoas weRits mcbyh@gj croupers) {ibsreys o gsqydamembranous

rhmlB? olf %Cf?ﬁ}l%? fr})lm%rf,f sgj?sron €§ ?xchxﬁ?nggrﬁﬁxtg% ne?Ycrcsg @%giﬂ or
vasofnbfbr rhlhitﬁ),», ar(d' ib ))artléﬂlllaﬂy aétﬁfﬁ)a or ﬂhﬂi)tl,s] ( | rr) or (In) (for

exanpl e a con;poun formul a (I'b),
P

(1 B angthet pepeyt the preaerﬁhra\mﬂe@mqvm |ﬂsﬁ %ﬁéé’@ pa@p@u%dawgthe formula

. 8Ty 0038, POLL 9 165,85, (BT GASPla e e

com;ﬁhﬁlﬂrolﬂ Corinida (), KEASES), (Ié) Q]idD vagls))) crr(d p]ﬂmg:euﬁdsvrl@vmcceptable salt

structlve pul m)nary dj sease, ( D ch as
therepf RITR F@rm)t © BRTHAG e @ O% 2&1 it mfilefapy (for

ol 8 gt Bl oo SIS (50 SR vy G
rheuexip hxe}nitmt))emaswmﬁbloodedl anwaslssuthpe mangsponsi veness) } ;

e o Su 3 R BLORERL ) 5, o,
(1), (8% ] @8, @) @byt (19, GRYSPED) (for example a compound of formula (1), (L2),
(Ib), (Ic), (Id) or (Ie)), or a pharmaceutically acceptable salt thereof or a solvate thereof, for
use as a medicament, such as a medicament for the treatment of rheumatoid arthritis.

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

(D, (I2), (Ib), (Ic), (d), (Te), (1), (Ig), (Ik), (i), (L), k), (I1), (Im) or (In) (for example a
compound of formula (D), (I2), (Ib), (Ic), (Id) or (Ie)), or a pharmaceutically acceptable salt
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hypertrophic rhinitis, rhinitis purulenta, rhinitis
sicca or rhinitis nmedi canentosa; nenbranous rhinitis

WO pkshi7ny croupous, fibrinous or pseudonenbr aPCISE2003/002008
rhinitis or 15 scrofoulous rhinitis; seasonal rhinitis
including rhinitis nervd¥a (hay fever) or vasonot or

e e R B e R Sk

exam l’étﬁéﬁléﬂﬂ heﬁ@ﬁﬁh@%ﬁe for elvifyQ@ih a%l'(ECRS)td%Eﬁ))r activity (such as
hri des |nc ud |ng'y1 eunatlc i nf ecti ous, autoi nmune,

rheumaioxdrae@mtls)) én a spondjdadad ahlmybmllhlil esmeRlich as
Rl v et 3R e bRt A o tprai et by @, 1), ab), )
(1d), gs A fP f(TFgg C(!thgf (ggt anm Gk)s ehe (29 ot (1rf) Bor ERdchple aRENPYES] of formula

de rrmtltls contact dernmatitis or

@, (Ia), I8, @)z ()} oude)), de riphuintssyticsdly aceeptable wltdhetaek in the,

manuB S O SR gl RO MyIRg ratimeRt S, e Ohe ! e

(1) %l?esfa%&%ﬂz{té ecBlopbtARARE diseated DLAHFaysARALMAB Uhkd:E6 obstructwe
|'opécia areata or vernal conjunctivitis;

mmo@gashseesaiﬁémmr(amchtasau*@\)er@bbl GQRDYiagtbmme such as bronch1a1

TEHERC T S e
éiafﬂptl@ﬁke%asﬁﬁﬂ\!%r e ?It)&freipb@ﬁvélﬁis@@ ebkoneHilie {Qick as eosinophilic

whi ch have effects renbte fromthe gut (for exampl e
brogehatisie acutéy ahlpxgug agpphie (glzlémg)or cb@}uC(r m’f@sgmgm@mg rhinitis caseosa,

lﬁ)fedgﬁfg(é}ihé?%%qa f ISW“HQSI% r%%t?#“g%&gﬁn&%r @cﬁ@a%n?csa
REeRBrABs Mitis iﬂcﬁldQ:(g GOnRAS; filstinotk bﬂpﬂeﬁd@haﬁbrauals&hﬁntls or

host di sease; and/or (6).  (other tissues or_ diseases)
srarczﬂoelque rhigitig; ssesosal thinitii ingludingshiyitispesvosa (hay fever) or vasomotor

L S e R T

aﬁﬁaﬁﬁéﬁ@ﬂﬂgﬁanmﬁﬁaerythenatosus or systemc

I upus),  erythenmatosus, Hashinoto's thyroiditis,
) @agfm@mugs) agﬂ)gl\qlpg;mcwtgg rhegpggépg‘gctloﬁé,w%mp@ne seronegatlve

LBy RIS BT nelbarbcile B e

dise ) Beh&RBalistasey Bibigesies syndrmmbﬂuystenhm:;cdﬁrbm;yt 0 p eni a

pura or disqrders of t he rrenstru% cle;
3) &!ﬂ ang| eystldgomdfisaiopicdsERatiiss, fepfact En%}t@é er Eczmatous
j o] d
SISO Rblih A aoRRAHS ERhen RO PhERphiZEe bl Phemphius,
Hpidieaheigsisl bﬁl&&a,anatzatae)mgm%mmamasdaﬂmdebeeiyﬁlnmaalcptascmh
as . man, npr.ises adm ni ster.i to a mamal in
?@@H)Pé‘fhaédb%“tsrégi arezta eIl CORBEtiA of

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

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

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

Acquired Immunodeficiency Syndrome (AIDS), Lupus disorders (such as lupus
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a compound of formula (1), (la), (Ib), (lc), (1d),

(le), (1f), (lg), (rh)y, (i), (1j), (1k), (ri), (Im
w®@r004/0857¢3 n) (for exanple a conpound of for nmul BCT/$§2003/002008
(ta), (Ib), (lc), (1d) or. (le)), or a pharnmaceutically

accept abl e salt thereof r solvate thereof. In order
to,use a conpound tthe inventio
SRLFRERH oA G oeep: an e EReS HaBimdy s gprgigit.pyestrenia
%Hﬁs @0be 1 igbetbd) BepitohiPRdtdrke, b AbPRIA fa@&tl@l Hos\@éﬂFE syndrome,
ooded ani mal, such as man, in particular nodulating
leprosy (siunke as hpmma@ous(lemrpsxéxhwpiogtadzgmsaaee%@qgrwypdrome 1d10pathlc

ctivit sai d 15| |sn forrrulatedln
tﬁ&%‘? %@@%Wﬂurgtoé 8’5 . ‘ﬂlﬂ Practice as a

in a WA BIBSRAnGA, GRARE$aki ON. Theref ore | n anot her
aspect the present Invention provides a pharmaceuti cal

c ofpqsetenbmvedtichfuctbenprovides amethod of trdatofg 4 ¢henfobingunediated

disea% I tﬁite ((%qacj)nias gk'b(él}S #n(:ﬁ d(dls(e)la%e) s(t%tgg l‘(nl at(]\;vgr%q Bpgé%? df%rg%l %‘uch as man,
whlcl(i 95?8;5‘1?% a@fnnﬁ&@ &4 Il.n)lmnfal ) neel 10 huch2Eeatthént an eFEdtiveramount of

har rraceutl cal | acceptable salt thereof

a comgpouad 96 lf(!ratu@ ﬁbé@dﬂb)( de), (s (9)ndHedik hth), (IIMB),éIk) (1), (Im) or

o) GEERREPE 4 dpripoi PRERRLENE AR b ot B R o

pharBhQUHEAE RcBtRs16 8t fefeof BEsdVAPIepdofon of said
conposi tion ‘which conprises nixing active ingredient

wi Infordergb ashacerupound| af yhesiprensioanpie plajrmeeaytically cgenipble salt

L e

man,GR PRticERr ﬁfo@{naﬂn% Bhdnol@ MeptMforcxainpleyCORD gdveptor)sictiity, said
‘as fromO0.05 to 0 %v, for exanple fromO.10 to 70

ingregiont isnommally farmwlatediio apepré@owoflﬂbsrtaw@fd Rharmastien! Practice as a
rcent ages by wei ght being based on total
phangs%gggﬁtcpmos@% pharmaceuti cal conpositions of this

| NyRdEfoRdNinERtHe e aspdod the ﬁﬁe@eﬁﬁ thvientish progkaded a ph’anmneeutfoar
t he di sease condition t it is desired to tr

compogiinp| vehiply compiiseal comperndef the formwla (1 (Ia&»r(ao)a@@ﬁ ga (Ie (1D,

o BTy B B LA i,
(Ic), gfrﬂ? Srl Qr{?)\()) adital ;ﬁﬁrrﬁﬁ}éuﬁ&llfy%mﬁtﬁﬂe shlbt&iemaﬁmsa dlmvmmthereof feetive
erosol s

t he
ingregispte and %pmﬁwswglly %%EP*@’P@ agﬂ‘é(ﬁ%tufl went gy AT 2 a further aspect
the pP&\QQt%\?entﬁh %?c%&h&e?s. a FIULE ]g@b%fﬁtl&?hf’staﬁ@ébﬁn sition which
ensi on 11 pi enul si on I spersible
comﬁ%éﬁﬁﬁﬁg A3 RGLASERA0B1th @ phSBnacddtiqaliyeleseptable adjuvant, diluent or

TN TR TN TR A
exanﬁlé ght ?Bkeeﬁgﬂﬁf B o %‘v‘ﬂgeﬁ&rﬁPQ}? Welgh®), Slchtaliffom 0.05 to 80 %w, for

on 1's one Sul for oral admnlstratlonln
examme fronhd® By T0oYow, sharasdramPll ta 50 &bweof astive mgmdiant, all

whi ch
percentellges bg:l %‘e&&t %emg%ased on total composition.

The pharmaceutical compositions of this invention may be administered in standard
manner for the disease condition that it is desired to treat, for example by topical (such as to
the lung and/or airways or to the skin), oral, rectal or parenteral administration. For these
purposes the compounds of this invention may be formulated by means known in the art into
the form of, for example, aerosols, dry powder formulations, tablets, capsules, syrups,

powders, granules, aqueous or oily solutions or suspensions, (lipid) emulsions, dispersible
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5 0.1ng and I g of active ingredient. In another aspect

a pharmaceutical conposition of the invention is one
w@iosakd7es f or i ntravenous, subcut aneous or PCT/SE2003/002008

i ntramuscul ar injection. Each patient may receive, for

exanpl e, an intravenous, 4Gubcut aneous or intranuscul ar

powg%g%pu?éos%ogteﬂ%kxggﬁa% cr%arﬁsn%ﬁgwgan% 8{661 ee : %%%qusgr oily

solutitrissorisnst@ntiond), the conposition being administered 1
to 4 tinmes _per day. The intravenous, subcutaneous and

i nﬁmékmhammg@aha@znwl@n@ﬁhbynmm isafneauitatilel for oral
sl b, B 0D B For et e e Gario s bk copis between

0. lmlg drﬁrlrgaiﬂa‘q‘,ﬁ{/e/mg%’dlibnpatl ent wll receive a daily oral
dose which is approxinately equivalent to the daily

‘pakeanodiei|asprss @ pharmacesisplowinriositioneif thy inverition §¢ eeshitable for
The .fol | | | ustr at
mtra%gmﬁlgsséﬁ%ﬁtn&ogg M@W‘%&E’Iﬂ Owagg :‘or lrjrz ans ai ni ng
t hE 1o £
ac Ifz)s{ﬁfé?m?y &:efvﬁ{ﬁ)ﬁbﬁnﬁll& ,anglhﬁlven()ﬁsb)subcél{aﬁgzeus(c{ ?gtramuscular
dosecﬂf 0. 0(1ms)k (ftor0 @mmmddfomfexampmm t-’ne(rdir)ge o 0admgke” to

ZOméllcém) of tﬁfb lc%\?esnglf)?)tpg e?ré% sz%qn boerlré%? ar gcfrlﬁcgrgblf gmeg/ per day. The

1ntra(1¢1&n€,&hbﬁ[ta@ﬁp@ﬁﬂlﬁtr2&mscfu@ir dod®ulalBE g%ﬂtb ndabs of a bolus
l actic use in humans: WO 2004/ 05677

injec eﬂr/ zmsrdmlmatramoywosem tegt givemipy caitipaous 1nfus1on over a

179 Cro rne I
pe RN o O R i e A,
appretimatedt equidvAler(thy the Gally hreblerdiGiosd, AR &fm o@@i‘éﬁ%b‘iﬂ% aﬁﬂgstered 1
lLactose Ph. Eur. 229 Croscarnell ose sodp um 12.

to 4 EReRAT Y pyr r ol | done 6

The following illustrate representative pharmaceutical dosage forms containing the
compound of formula (1), (Ia), (Ib), (Ic), (Id), (e), (If), (Ig), (Ih), (i), (4j), (), (11), (Im) or
(In) (for example a compound of formula (I), (Ia), (Ib), (Ic), (Id) or (Ie)), or a
pharmaceutically acceptable salt thereof or a solvent thereof (hereafter Compound X), for

therapeutic or prophylactic use in humans:



Magnesi um stearate 3.0 5 (c) Tablet 11l ng /tablet
Conmpound X 1.0 Lactose Ph.Eur. 92 Croscarnell ose
waoaim743 0  Pol yvi nyl pyrrol i done 2.0 Magnesi BOT/SE2003/002008
stearate 1.0 (d) Capsule _ng/capsule Conpound X 10
Lact ose Ph.Eur. 389 Croé€arnel | ose sodi um 100
(a) Magnesi um stearate 1.0 WO 2004/ 056773
PCT/ SE2003/ 002008 46 (e) Injection 1 50 m/m)

Tableppound X 5.0% wW v |sot o, tfJfleous” Solutiom to 100%
Buffers pharmaceutically-lacceptabl e cosol vents such

COH@Qulptbeet hyI ene gl ycol, polQOpr opyl ene gl ycol,

gents such as

Lact Wepropyl (3- 5 cyclodé®rin my be used to aid
A,

Crosc X riBilogs Loum 11e_apbove form 1.2 tTons—ay—be—obt-atrred—by
conventi ona pr ocedur es wejl nown in the

Polyphatpyaetidbheal art. The tabdets (a)-(C) nmay be enteric
coated hy conventional neans, for exanple to provide

Magae%@gtstqq@t@f cel l ul ose aceth@e phthal ate. The

relat-es—teo—eenbi-nati-ocn—-t-her

ha
IIIVCIILI UTT Iul LIICI rcTatrts—t oO—CormTo—t

conpositions wherein a 10 conmpound of formula (1), or
(b) a pharmaceutically acceptable salt, solvate or a
solvate of a salt thereof, or a phar maceut i cal

_Mposmlon corrprlsmgacoggj tabdet of fornula (1), or a

H \l acocant ﬁl’\l e cal t S()l Maf e_0or a saolvate
cu \,CULI \,ul | o T TPt
Comg u’%{igal t thereof, is adni|mi0stered concurrently

LactdRGASER] Y 1 N L he sane COII[.(Q'nglI o)y or sequenttatty
wth an agent for the

Croscarmellose sodium 12.0
Polyvinylpyrrolidone 6
Magnesium stearate 3.0

(©

Tablet IIT mg/tablet
Compound X 1.0
Lactose Ph.Eur. 92
Croscarmellose sodium 4.0
Polyvinylpyrrolidone 2.0
Magnesium stearate 1.0

(d)

Capsule mg/capsule
Compound X 10
Lactose Ph.Eur. 389
Croscarmellose sodium 100
Magnesium stearate 1.0
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treatnment of any one of the above di sease states. 15
In particular, for the treatnent of the inflanmtory
waele®easass rheumatoid arthritis, psoriasis, PCT/SE2003/002008
i nfl anmmat ory bowel disease, COPD, asthma and allergic
rhinitis a conpound of e invention can be conbined
with a TNF-a inhibitor (such as an anti-TNF nonocl onal
©)  anti body (such as Ren cade, CDP-870 and

TmiectoreP2. E-SUD7.), 0r a TNF[ (®capkay | nmunogl obulin
‘nle—rrﬁrii‘ecul e (such as Enbrel %Eg—g non-selective COX-1

a2 propionica PEEXO R
Isotonie aaprays eplutiplet opr of en or | 9 H?p??l;ofen; a fenamate such

Compou@DX 2 i nhi bitor (such a;S@%EN cam 20 or dicl of enac;

. s
Gi-d—such—as—haprexenr—H-ubiprefen;

as—mefemanc—aci o domettract M, —sut Tndac or —apazone,
a pyrazol one such as phenyl butazone; or a salicylate
SURIFRS pAaRhdceiicalld-actdptabld edsobichBisudisacholyaBylene glycol,
mel oxi cam cel ecoxi b, rofecoxib, valdecoxib or
polyreomylersagly @), glpeerdoyethmohutcomplaxing agegtssnemisieydroxy-propyl B-
i cl.esoni de; hydr. chl.oroqui ne, d-penicillamne or
°y°1°§8’ft’é}ﬂ6?aryrhe ‘Eﬁed ?@ﬁ%%‘?‘&ﬁ(‘)“‘)& 25 oral gold. The present
| MR8 fothduldtiohs Hah BE obRiRHSS dofvéntienslqFhicdates &elldnown in
a conpound of the invention together with: a |
the pharolaotuticehast. bTlstpbletsd8)-6) imabiibsientsiric cqatsd by senyegtipra aeans, for

-LO) i.nhi bitor ar 5- 11 pox e activating
exami?feot?é’?‘?m"‘ %Eﬁ\?%“n&r??&a@‘ﬂ?%eta,"e‘gplfc‘ﬁ‘g%gﬁ% | euton, ABT- 761,
30THSRY SiHod Turth S REMERE tdconMibaidn tR&hfRs ofbdiapdsitdbd Gherein a
an N-(5-substituted)-thi ophene-2 WO 2004/ 056773

compegid la0@r 008 pha;magq:q{ypl&qucgg@h{eéél,t, sgplvate or a solvate of a salt
2.6-di-tert-hutyl phenal h
therel B bR aRY o Sprnio YRS RE S onbeuobpagula D, ore

pharmktedfi®fflacceptiblé kalt, Bylvate W & lsolvateast adalt Yiruneotaip htthalisaed
conmpound such as L-739,010; a 2-cyanQqui noline

concegenily passily in the spmy gempasition) 9t seangpiialyowity am agsnt frg the
co und suc - -886 or BAY x 1005; 5 a

treatrlngrgg)&agy 03?19%&%%?% Cﬁ%%sea%gsgkot riene LTB. sub4.,
L T psatidhlar, fof BheSteddmentitof tHeTilflatibrtors disemseethefimatoid ithritis,
group_consisting of a phenothi azi n-3-90ne such as L-

psoriggg, infammatery heweliscasnrOTRY asthen aad a@@@ozrg‘@l&%? copupound of the

. | 1 : . .
G008 BBV R APt B e pongelonal antbody
(suclEARAHREIS CDP-8R) arEiD isib2 /K 36%7.), @b b TS teceptonitdhutioghbulin

pranl ukast, verlukast (MK-679), RG 12525,

molepulg§eh ais Eabrsk zae:))(20m-sepP BN Ogt-1 é&@&-zﬂggit‘}ro(éu@wé@imxicam
oo ot R, B sk ks D o
ibupfo@én; hifédntate swwhaik atiféiamic acid, indomethacin, sulindac or apazone; a
pyrazolone such as phenylbutazone; or a salicylate such as aspirin), a COX-2 inhibitor (such
as meloxicam, celecoxib, rofecoxib, valdecoxib or etoricoxib) low dose methotrexate,
lefunomide; ciclesonide; hydroxychloroquine, d-penicillamine or auranofin, or parenteral or
oral gold.
The present invention still further relates to the combination of a compound of the
invention together with:
¢ aleukotriene biosynthesis inhibitor, a 5-lipoxygenase (5-LO) inhibitor or a 5-
lipoxygenase activating protein (FLAP) antagonist, such as zileuton, ABT-761,
fenleuton, tepoxalin, Abbott-79175, Abbott-85761, an N-(5-substituted)-thiophene-2-
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desl or at adi ne, fexofenadi ne, astem zole, azel astine or

chl or pheniram ne; a gastroprotective H sub2. receptor
wW@nioag®Trst ; 15 an a.subl.- and a. sub2. - adr enbCESE03/002008

agoni st vasoconstrictor synpathom netic agent, such

as propyl hexedri ne, pheryl ephri ne,

Ggi,}%s&ﬁog%%gg g ﬁ%?g}gﬁq@egﬁf%%wlﬁ Ian a&ﬁoxy?etraﬂydropyran

t ehelphyAEREH DR 38N BLI0BE DAl ﬁ@dlﬂwls@mmg@hicpﬁmnapmhamne
hydr ochl ori de or ethylnoreplnephrlne hydr ochl ori de;

arcompoinathsichrme Lg7 39, %@enﬂ @anmua@olmrcamp@pmdmcb ok Hé,530; an

LS %&lh“a&a%r%o‘?g?mé IR A MK 3% SFpay x 1005;
of 3 S4Bt Ogl%ﬂﬁPﬁ)%%uI&&%b ?Lfrasm LA CRIAD mﬁ%&a%

| soprot eren i soprenal i ne, al buterol’, sal butanol
f dr’Fﬁméﬂoisqleqtai ﬁmineth@group emsuﬂtmglorﬁ e phemthlpzmrﬁabmerwph as L-

wﬁﬂ;@ﬁ;ﬁ{ ‘Hg %tni?m%a@j q@bu}&%ﬁpfﬁf - & bgnzoxalamine such as

angnbeBhvt,; 'a'b@ﬁzené&‘i‘bd%ﬁ?nﬁfaﬁﬁ@@éu)éﬁ ak @111928@260" %FQEbrﬁb&md such as
receptor (M, M, MB) ant agoni st

i refitlikast, .abhn@stmntemstmramw@t,l Vet gt 11)414167%1 RG:12545, Ro-

PARLEL sShSRC P BB Shem © 1O

o f lThBO LG tor ik dI@TRE BOIARRABEIRRSHSrm PPElPIEL hasone -
di propi onate, bude3onide, fluticasone propionate or

o numentbtaeihicihaitd; rédOptonmtagumish stalr asaktidzingtloiakadine,
mef al | opr.ot ease, ( such as stro
d*eaﬁ %’%"e%exog?nagw efSiamuAele 75 st g@i&ggeénragﬁ% as

c I e-2 (MwP- 8
&%ﬁ%e ?%2 ]rk%e)p‘&ﬂg% r g&lﬁ?tf/m n- (1 ( MVP- 23)
. stanameSI divd 2. {dYRadrdf)ceptan dgomidt vagtrbpstiittod sydddthohdimetic agent,

or MVP-12; V\D2004/056773 PCT/ SE2003/ 002008 ~ 48 _a
moueh 2t prepphexasanghenyleplrEs: Bhenyiniepanslinsne pseisloertyrdrine,

G HRR B e, oty Rty dyine

Cx§iochloddB2xyl 624 EiR30line XgRb cRloei dEXERhy [Hodpinidphrife B&cﬁochloride'
famly) and CX3CRl for the GX3-C famly; 5 an
. o@p@@pyj@hqime@gg&w suphicals ipratropipmdremire, tigrenivnibremide, oxitropium
i &N i mrunosuppr essant agent
s I piffiEaRhe bE BB

cycl osporine, azathioprine

« Ola BIRIH1Otth Pabe ,-adréhdé@;b’fﬁﬂégﬁﬁlsﬂ s&fhils rhétaprbRrdnbE ddopBitérenol,
of AIDS and/or HV infection for exanple: an
isoprenaline, albuterol, salbutamol, formoterol, salmeterol, terbutaline, orciprenaline,

bitolterol mesylate or pirbuterol, or a methylxanthanine including theophylline and
aminophylline; sodium cromoglycate; or a muscarinic receptor (M1, M2, and M3)
antagonist;

o an insulin-like growth factor type I (IGF-1) mimetic;

¢ an inhaled glucocorticoid with reduced systemic side effects, such as prednisone,
prednisolone, flunisolide, triamcinolone acetonide, beclomethasone dipropionate,
budesonide, fluticasone propionate or mometasone furoate;

¢ an inhibitor of a matrix metalloprotease (MMP), such as a stromelysin, a collagenase,
or a gelatinase or aggrecanase; such as collagenase-1 (MMP-1), collagenase-2 (MMP-
8), collagenase-3 (MMP-13), stromelysin-1 (MMP-3), stromelysin-2 (MMP-10), and
stromelysin-3 (MMP-11) or MMP-12;
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agent which prevents or inhibits the viral protein gp
120 from engagi ng host cell CD4 10 {such as sol uble

wa@p4ps6acOnbi nant); an anti-CD4 anti body (or nedi/$E203/402008

reconbi nant anti body) faor exanple PRO642; an
anti-groupl20 anti body (4§r nodi fied / reconbi nant

tib h i
» DRGNSt of BB pssreeRenr B SR BigaRg cckad oorag,
ageIE3 WERs Uy Nt Re, WaRl, WCRY) GCRY, RIS 4R CEREPLBF the C-C
ot her 't han 'CCR5,” used b the H'V virus {such as a

CX@RAy)l Qmm@ccm %XCB@QGK%WW@M i(fo€RerA-X-C family) and
y nd V\/nlchlnterferesm t he fusion
b m%@ﬁw envel ope and a cell nenbrane
ol | :
(P3P Rs FEp H L R Or Geps A e Tosomar:
* knawmnamoSippd@pant ageain sach BIFKG06, 1B @Y caolobgneity, amthioprine
an inhibitor of DG SIGN bindi ng} a
n9& MERAtEEEASLCl eot | de anal ogue reverse transci ptase
ol .
* neviips g b S YR of SPSUBUAE HHldepton for exampl: an

S tagentoiiieh {)Mé"ﬁts or in@tbite tigh vieal p2okEih, gpab@&am erngagﬂg hosticell CD4
or tenofovir égor exanpl e _as free base or

d| {seghramsolublyy f’f&lfeé?l}lbmamﬁoﬁﬁl %@Q&@%@@M%H@@ﬁed /
?&)VI r].gérﬂiﬁtﬂj) Pdr eRhm él}eqj'R(%@T% gﬂtl- Hﬁ)ﬁ%@bﬁ{ﬁmﬂ/ g?r modified /

I'ne or av ren a protease” tor
e)t&t‘th‘tﬁninttaﬁﬁbndyb,, or ahottlenepent which qmterfms withftos biadiagpl e

TSt SO e ot
| %ﬂhx’ﬂ?f&ﬁ@ r&:regf'?) tar?l?é?@( %ﬁ@ ruse&’é?[ﬁ% BIOASirhd cl?§§§C§KrCR4

ate onucl eo reduct
[ ralgbmbl éramtagonist oremaanpl—@(@j?\éraﬂnbod}éa}l pompomd Wh1ch interferes in

anlretrowra exa Ie emtricit , Or, an .
exhs fusing h%?@ﬁ%%?ﬁ% velopr apfla cp jfje ghoh a3 an anti-

O t
984 BT, 8 oot SRR e o e

piknownca :@mw;; @smthals ofi entadC-81@EN apiibedycoraaiichibiatof 3C-SIGN

ngﬁléf?%gﬁgﬁ fui %1 é{ﬁl&cﬁgot [ enOprggéT%?/gﬁsﬁqags%éggngnhlgmr {for example
' Q‘i’(ﬁﬂﬁa GWPT) Stk irAGRE ddanBRAag 0aH), zAlcithAZRICY, rk%av%HﬁE (d47),

as enyl but azone, ‘a salicylate such as aspirin,
C(Mnﬁrudnm (BTCb rabacsxun'ha@@wrdcmfpmr (fon bxteas pbfree base or as
ricoxib i C or

| PR PRl T SooH o R e asirss iRy (fopgrample

t hRv2MInS Wehvadind of efalire@8t 8 pRitehse inlAbitt et RRinpleafitodavir,
such as hyal gan or synvisc, or a P2X7 receptor

anndigavit, Sequilfhar (Jereexemply %\feqﬁrtbaém 052 mtsyiafﬁ sahférnelﬁnawr (for

| RPN s get SR ke SR R s DRl Rigpanavir (o
(IexhmpletsTFHRIMRbe @CdsisMphhteGalkRe4 eibofiRA¥otide reductase inhinbitor {for

example hydroxyurea}; or an antiretroviral {for example emtricitabine}; or,

e an existing therapeutic agent for the treatment of osteoarthritis, for example a non-
steroidal anti-inflammatory agent (hereinafter NSAID's) such as piroxicam or
diclofenac, a propionic acid such as naproxen, flubiprofen, fenoprofen, ketoprofen or
ibuprofen, a fenamate such as mefenamic acid, indomethacin, sulindac or apazone, a
pyrazolone such as phenylbutazone, a salicylate such as aspirin, a COX-2 inhibitor

such as celecoxib, valdecoxib, rofecoxib or etoricoxib, an analgesic or intra-articular
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5 antagonist; (iii) an interleukin converting enzyne
(ICE) inhibitor; (iv) an IMPDH inhibitor; (v) an
wa@elivessaom nol ecul e i nhi bitor including a VLA-4PCT/SE2003/002008
antagonist; (vi) a cathepsin; (vii) a MAP kinase
inhibitor; (viii) a glucdgse-6 phosphate dehydrogenase

! v St S Pl Byt oo
C s ek dfRor dfdgbn@t. Xant hi ne oxi dase inhibitor, e.g.,
allopurinol; (Xi1) an uricosuric agent, e.

. g.,
priBiegmesentinydiosustifli fokeraclotse tothe lsembisratinn 0bm eomporindiof the

e OB 55 A e TR0 B
T e
(v) amadhesibo aydlecubminhibiton elwliigmy LAs4 amtagatistn(yiX acatiapsin; (vii) a

APt it a0 e oS hoRpleS S Trogsistoinior, (4 kipin-

subiel gd BAubs Q iSEQRP biS kit Bo@fagbhiPe. 8 086ichicine; (xi
BsubEB- g%%%lzlé%ge(c %Ig[lsrnggtg%%; qgﬁd D4 ?L8;ag(xx§ gan gllz?\lélte a(sxcle)a

xanthimhoiddse ishisibdree g ¢ dllépuomot; fsipnoufsosaisigent, eg. eroligmecid,

77 and ZD- 0892; (xxi) .a TNFct. converting enzymg. .
solSEHFBE O DOCBIEEOnc ki) ¥ BT BB oA OF B By i 2 transforming
gro ﬁEé&??fGFﬁﬂ? g)ﬁ}t)taﬁﬂatéfe{\@l\ied%&o&ﬁh)@aétw (EDGFY; (xvi) a fibroblast growth

chenvatt ract ecept or - hormol ogous nol ecu
factog ey, dmsieditooblTdtzravethl fact¢a bERFHA xwim} aganilotyte melgwphage colony

iR UL Lo b L ustr ot o8 08, (EULOIAO 1. o
NK.s%?.%wg&ﬁia &gbniﬁﬁé&_%{eatﬂeﬂn?ﬁneagrsu;g(tdﬁ%ﬁtihgo C; SB-233412
Celsiu (Cﬁl; at

oper ati ons vver e carried ou room O_T .
(talnetait);end D-éhiSe (at) wne]astdsa inhitstorsaselestedsfpra i groep consistiag of UT-
18- 2
Ba

LN SN S I N G T -

oxide?J éﬁ’lﬁ@é i I %i?*f(ﬁs.s)ggrr g&%ug %Scihgﬁoé’thra&taﬁ‘tr r)éc%‘fﬁiﬁ%ﬁ%%@éog& molecule

er reduced pre 0-4000 Pascal s; 4.5-
expraysedHy) THL chlla(alGR TH? entpgomstyr e of up to 60C, (iii)

gﬂfl&m@%o {ogp 4 n(ugnwl lgqsl] ugtgaqal\?/% tsngﬁgligvgﬁgyg?- Qn%tiyg %}Sizbmples n

which NERIR QAR wisELC) was carried out on silica gel

pl ates; where a "Bond Elut" colum is referred to,
(i) tetnpbmturesars giveadh degreesolsiun{°Qy; dpeCgions w2Bgcanfiedsdutiatom or

of 40 mcron nparticle size, the sili i-ng
ambigpfiempeatirs. that 1% Gﬁﬁte&?ﬁ@%‘gﬁ&’i‘ g‘%ﬁ‘%“‘n‘&g@aﬁﬁ Csupport ed
.o » r . . 1 t
i A 945 Ot S A ol R, g o v
was Girtied Wiersmgarotars evapbmitorSGemtiured préssured H@Q-Ae@P) Pascals; 4.5-30

I S. ns .a colum _.containi ng benzenesul phoni c aci d

mm}%&owltgﬁg’@é’ﬁﬁ%?m%? af ¥ @r gm I'nternational Sorbent
(iii) Jﬁ&ﬂﬁ‘t‘ab%g}{y litidss othsrividdustsd mEMsf ¥R chﬁ%&bﬁ?r@éhy%%tsﬂhﬁ, gel; thin

Ystrad nach, Hengoed, M d WD 2004/ 05677
layerRETUBESOAHO(I AT~ asx@rried out on silica gel plates; where a “Bond Elut”
column is referred to, this means a column containing 10g or 20g of silica of 40 micron
particle size, the silica being contained in a 60ml disposable syringe and supported by a
porous disc, obtained from Varian, Harbor City, California, USA under the name “Mega
Bond Elut SI”. Where an "Isolute™ SCX column” is referred to, this means a column

containing benzenesulphonic acid (non-endcapped) obtained from International Sorbent

Technology Ltd., 1st House, Duffryn Industial Estate, Ystrad Mynach, Hengoed, Mid
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@ anorgan, UK. Where "Argonaut TM PS-tri s-am ne
scavenger resin"” is referred to, this neans a

w0 e608/0%27am noet hyl ) am ne pol yst yr ene resin obrEi/fsEH03/002008
from Argonaut Technologies Inc., 887 Industrial Road,
Suite G San Carlos, Cali%ornia, " USA. (i v) in gener al ,

Glan{o'ggg@fﬁgﬁmg;kgg@{a@ IR S pletas ATy sefint o to, this

'f?}&i MR MUE e FYIfstireh telsinltﬁitdlﬁéd £6meY @m eHdlogies
mean)éa l ccaal\ssarlﬂé'/|1 thoeslzdgshqfche can be obtai (r]:njg b © E

Inc., SI%] Ir@estﬂa]pﬁ(mde&ﬂd@ysaroﬁm Cabfospasr@BAons wer e
o Bl L P PLLESTl 4 M e e

111ustija?i|o£%n | ues for major 10 diagnostic protons, given in
gr mllion (ppm relative to tetramethylsilane
(v) y(elﬂvs)fhasglam aire foz i lhstratioraonlyeod argatod nmqs@dﬂ}athowwhmzcan be

S erdeuteri
obtaiieh BEATBERGHeSR SP BRI EORHTNGS SOTeRRHIST E §0r pgteial was
1reqmgédven in Hz; (vii) chem cal synbols have their usual

meani ngs; SI units and symbol s are used; (viii
(vi) wlodnzivn, VANMR duteis gioted andisga tassformgs delje vajnesrfer mafpr

dia " X% IT?SS, 5 ect i 29’% 08 (1 un&r\é\%‘ﬁgﬁgﬁeggﬁn&ﬁﬂﬁriane (TMS) as an

interhd @taﬁa&ruoaibt&ﬁﬁﬁw 2t VIYS LEifg Perdbiitefib DMSOICDSSOCDH)ES the
where i ndi cated ionisati on was effected b

solveslt e!ﬂbsso;ﬁmrwse(%?d copling opastarts (Haere given BYHzgi ven,

(vii) gﬁ %ﬁgﬁ%gﬂ }}égﬁ %ﬁnlﬁgélg{l]%aflhnégv& gy a?egrﬁ%‘ﬁgarﬁaqggél on -

(vul)oéé%ﬁtjrat@s ﬁﬂ%%wéiﬁﬁ'p‘étc\éﬁtag@ﬁﬁvdﬂ@ﬁle (MrH) }; 20 (%) LCI\/S
har act eri sati on was ornmed using a pair of G|

(ix) m@s@ spm;as(MS)tWIer@rmrsw agslectrpn engagy of 7Qelectyes; olts in the chemical

4 S ect r I
A D e L
effectd 28y elddisplay¥BER Wl@f@vahﬁ%s fe@ines ardigiven Ogddbidily foatynions which
acid and B, acetonitrile with 0,05%fornm ¢ acid, The
indicate ther Pafgn‘faﬂﬁﬁ@rﬂf e repprted, eadinlsss, 0%@%"(555933@)‘@43‘11@ ANags 10n qu0ted is the
4.ndicated ionisation was effected b
pOSIté‘fee[E?'Sf‘é%rberﬁ% 25 where values for mz are gi vgn
(x) LBMIS bﬁérhMeﬁﬁHtﬁSn v Peitbingdd st cpdicof (hﬁsqnzﬂOé m;nmnmtha(ﬁﬂson 233
reported, and unl ess ot herw se stat e nass
XL sgmleé and YVaters ZMRAQG0 masBEcHogIFter- (} 31& qompr, Sféil W aier symmetry

s SN S BRI TRt é‘ﬁﬁ?‘r& WnD.0%

fomﬁd’éﬂiiD)ncﬁBﬁidﬁ\;\&gﬁtrﬂ\téw?? P 5 oformait asmad nhheael St gmd&nt B500bom 95%
he owaer | raction spectra eterm ne

AR GRS < ST B e IS OR PFG TP LY SEPFosgieY (ES);

whete VAR ForthA%kE gﬁkﬁ : g%ﬁ&a § ¥l %'%né W) iERE th@‘ﬁﬂf«‘:‘iﬁmﬁﬁkcbre

spreadi ng out to athin layer with
repoﬁbdi anfl ualeas cnhemsqmaisﬂ ﬂwenasﬂrcm gutel i theposgjyenmass 1<80 (M+H);

(xi) PS-NCO resin is an isocyanate resin and is available from Argonaut;

(xii) Powder X-Ray Diffractometry (PXRD) analyses were performed using a Siemens
D5000. The X-ray powder diffraction spectra were determined by mounting a sample of the
crystalline salt on Siemens single silicon crystal (SSC) wafer mounts and spreading out the
sample into a thin layer with the aid of a microscope slide. The sample was spun at 30
revolutions per minute (to improve counting statistics) and irradiated with X-rays generated

by a copper long-fine focus tube operated at 40kV and 40mA with a wavelength of 1.5406
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revol utions per mnute (to inprove counting

statistics) and irradiated with X-rays generated by a
waeoppese7rdng-fi ne focus tube operated at 40kV BCTSEDNI002008

with a wavel ength of 1.5406 WO 2004/ 056773

PCT/ SE2003/ 002008 51 anystrons. The col |imated X-ray

sour was. Pas t hrough a he..vatiahte .
emestir oD B TG areoste ARy Aorlr iR e Syrisples
diverSidc8 Glifsdt LWV Re 2808 cRAlrhiaAd Eifectdd throughd 2 aBti¥batter slit

etector slit. The sanple was exg)gsed for 1 second per

and ad). gmdlsgcé shit. t et sampleywesernesed 106 Aseennd st QO3 legisadytheta

} over, the range 2 deqgrees,to 40,de e - taal .

inore B GOBTRRE SoRSHES) TG PPUARENS SERFE D drdfehf 2ifia n theta

theta 3flle4 Fhe SEAREStimd KkRs BN Thih e Aid 1B Sec6als. PRRAnstinidht as equipped
scintillation counter as detector. Control and data

with & agntillasionaouhiyr sredatectarf Gontel 4nd dgia ¢aptusy vE8 &y [qreans of a Dell

Oy LT 7 WRRREL GBI 4SS RE A e
art of;}gglié}t ?@g&é?@‘ifﬁtat‘ﬁoﬂ fliBtchM& thidtRORdldtiveQhiteREBKSE pealts @ be affected

by, for exanple, grains above 30 mcrons in
by, fayiexempled grains-abave 30 yicrepsintsizeandeonwhitaty aspget 1@iosirhieh may

nal ysi s. of sanples,...The ski]l I ' . .
ot RN SRR B B B M A B b Bl oo rotesions
can tafaffR6ted @gf live pro€isPhashtse whedhahé sathplekiteih thé diffactpineter and the

sits in the diffractoneter and the zerog calibration
zero edlibrationgifithe didfrastemeter. Thesusiaes plavarpy gh hejsppplsrmpy,glso have a
e y also have a small effect.; and, (xiii) the
Smanfseg[ﬁ%kjmﬁ"@ abbrevi ations are used: 15 THE

(xiii)ttBé folowadsiibranationBage iseds - but oxycar bonyl  DVF
NN- di et hyl f or mam de. = DCM di chl or onet hane DI PEA
NCHE DI i sopr opy| etteffjalyafoieapy R- Bl NAP R

. - Bi s(di phenyl,ph ' - 141" - bi napht hyl HATU
é%cﬁAzabenzot ri ﬁﬁﬁ%&?@ﬁﬁy&l N , N-tetramet hyl uroni um
Hexaf | uor ophos phav,&-diisfiylfoidaydiddi met hyl am nopr opyl

carbodii m de HOBT 1-hydraoxybenzotriazole 25 WO
206M 056773 PCT/ SEtdoorstyoes 52

DIPEA N,N-Diisopropylethylamine

R-BINAP R 2,2'-Bis(diphenylphosphino)-1,1'-binaphthyl

HATU O-(7-Azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluronium
hexafluorophosphate

EDCI ethyl dimethylaminopropyl carbodiimide

HOBT 1-hydroxybenzotriazole



Exanple 1 This Exanple illustrates the preparation of
N- ( 3- phenyl - 3-[ 4-
woreiohasasul phonyl pi perazi n-1-yl ] propyl ) - 4- [ 2- (B€TreEI0031@2008
suIphonylphenylsulphonyl)ethyl] pi peri di ne (Conpound
No. 8, Table ). 0 O =s'> (IL)\/OSO =0
N- ( 3- Phenyl - 3- chl or opr opyl) - 4-] 2- ( 4- met hanesul phonyl ph

enyl sul phonyl )ethyl]- pip (prepared accordi ng
t o Tkt voghplk iILSQ4vE th\é@ielﬁ%iﬁ)ﬁ oth &-sied ?qum. of N-
nethanesulphonylplpera2|ne (61 and triethyl am ne

methanestdphpny Inipereie Hdooemst)rdde- (4 mﬂha)lesléwimnvlpélenylxmlphmyl)ethyl]
: roomtenperature for 16 hours.
plpei?@e?b %ﬁ&lﬁ?% ﬁrrg‘gle% was poured onto a 20g silica
Bond Elut eluted wi\ a sol vent gradient (ethyl
acetate - 25% netfapol /ethyl acetate). The title
conmpound was. obtai ngd, Yyield 67ng, MHt 612. NWR
(CDC13): 1.6-1.8 (m , 2.2-2.6(m 9H), 2.7(m 1H),
2.75 (s, 3H), 3.2 (m .45 ( 1H), 7.2 (d,
2H, 7.3 (m 3H), 8. m 1 anple 2 This
Exanple illustrates preparati on-af N (3- phenyl -
- [ 1- net hanesul phonyl -
pi peridin-4-yl]propyl)-4-[2-(4-fluoro h@nylsulphonyl)e
5 thyl] pi peridi ne (Conpound No. 10, Tab‘tel) \ /o

' SO F. 20 Sod t t b hydri de (267
e CRrEa 3 chlornroRi g (s mathanciuiphony phLLylSulphonyD”%yu-

plpeﬂ@ihg %@%E@E%Biﬂlﬁ’% R)ei{/[&ﬁfoﬁ‘lf‘ “%bhp PRl EMERE AR5 RARL defyd

methﬂnmmhphﬂmpewhpr(é tpk) ichiylelhylapeing (0. [02nily t dichlofsthelane (10ml)

tﬁalt 288 %V& S 313994-09-1) in
and the mixture was allowed to stand at room temiperature for 16 hours. The reaction mixture

10 was poured onto a 20g silica Bond Elut eluted with a solvent gradient (ethyl acetate - 25%
methanol/ethyl acetate). The title compound was obtained, yield 67mg, MH" 612.
NMR (CDCl;): 1.6-1.8 (m, 7H), 2.2-2.6(m, 9H), 2.7(m, 1H), 2.75 (s, 3H), 3.2 (m,
11H), 3.45 (m, 1H), 7.2 (d, 2H), 7.3 (m, 3H), 8.2 (m, 4H).

15 Example 2
This Example illustrates the preparation of N-(3-phenyl-3-[1-methanesulphonyl-

piperidin-4-yl]propyl)-4-[2-(4- ﬂuorophenylsulphonyl)ethyl]plpendme (Compound No. 10,

Table I).
e
N
0
O/Q
F
20 Sodium triacetoxyborohydride (267 mg) was added to a mixture of 3‘-( 1-

methanesulphonylpiperidin-4-y1)-3-phenylpropionaldehyde (247 mg) and 4-(2-[4-
fluorophenylsulphonyl]ethyl)piperidine hydrochloride salt (288 mg) (CAS 313994-09-1) in

dichloromethane (20 ml) and the mixture was stirred for 16 hours. The reaction mixture was
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di chl oronet hane (20 m) and the m xture was stirred

for 16 hours. The reaction m xture was WO 2004/ 056773
wWEDABE2003/ 002008 53 washed successively w t PCREE2003/002008

sodi um hydroxide (10 m ), water (10 m) and brine (10

m) and was drled The ré3|due obt ai ned on reanaI of

wasl%ﬁesuﬁgés 19?[1% vWﬁﬁ 8&%% %ggg? &é) l)g}yé‘%}g g]thmL) éﬁpﬁ )lipne ?10 ml) and

was deied.aTke resﬂﬂ%)mﬁhﬁé Ralré@bM lof 1RGRLRheVad &I@ﬂn‘éfégfcd%ﬁed on a 20g
title_conpound, yield 250nmg, M+ 551.

silicg Bpnd E]lutgpbumnlelutu(gnmth H)solvgn@ra_dlgnt((n’qhymgetat@ EO%lmethanol/ethyl

st oy e oot ihe 2 M 5555 (4, "1y “7. 7

(nNMRI)(CDcig)Sl £ Tn, 5H),.1. 47(18 AHm, 12H).8 (ﬁxmplzeo @Gn, BB USm, 15),

npl e illUstrates the preparation

2.5- 3#46@3', A 33Hn 263 (m,d!bﬁni Mms 2H), 3. 7 (d 1 H) 3.85 (d, 1H), 7.1 (m, 2H),

] [ 2- (4- et hanesul phonyl phenyl sul phonyl ) e
73@;]5@’@})52 %Hﬁe (Conpound No. 2, Table Inb. C O HN

/[~0~0 N~-~/S~ v SO 11' O 4-Chlorobenzoyl
chloride (76l) was added to a solution of (S)
N—(3-anino 3 15 Example 3

Cr RO BB i S e PR T O DT Ry e Py oy

amudi]mbbﬂt@[m(mmﬁﬂlaﬁésﬁ[ﬁhbn PertyMIHON métﬁymﬁeﬁdmé (@&n c%d No. 2,

1 _hour then washed with water (15ml) and brine (15nil
TablgA¥)-dri ed. Renpval of the sol vent gave the title
conpound as a whide solid, yield 320ng, MH+ 602. NWR

(d6 DVSO): 10(mﬁz;;j 1.2 (m 1H, 1.5 (m 2H), 1.6
(m 2H), 1.8 (m 2019 (m 2H) 2.25 (m 2H),
: 3
" 3
(

2.8 (m 2H), , 5.0 (q, 1H), 7.2

(m 11-1), 7. 75(d 2I—I) 7.85 (d, 2H), 8.2

(m 4H), 8.9 (d, 1H) e 4 .0
dﬁt(i@_\/ //O

o_

' 4-Chlorobenzoyl chloride (76ul) was added to a solution of (S) N-(3-amino-3-
phenylpropyl)-4-[2-(4-methanesulphonylphenylsulphonyl)ethyl]piperidine (280mg) and
triethylamine (157pl) in dichloromethane (15ml) and the mixture was stirred for 1 hour then
washed with water (15ml) and brine (15ml) and dried. Removal of the solvent gave the title
compound as a white solid, yield 320mg, MH" 602.

NMR (d6 DMSO): 1.0 (m, 2H), 1.2 (m, 1H), 1.5 (m, 2H), 1.6 (m, 2H), 1.8 (m, 2H),
1.9 (m, 2H), 2.25 (m, 2H), 2.8 (m, 2H), 3.3 (m,3H), 3.4 m, 2H), 5.0 (q, 1H), 7.2 (m, 1H), 7.3
(m,3H), 7.5 (d, 2H), 7.85 (d, 2H), 8.2 (m, 4H), 8.9 (d, 1H).

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

W@ emtthgd7sul f onyl ) phenyl ] propyl } - 4- (2-{[ 4- ( met hpCEBEZ0031§02008
| ) phenyl ] sul fonyl } et hyl ) pi peridi ne (Conpound No. 7,
Table V). WD 2004/ 056773 ¥CT/ SE2003/ 002008 54 0110
OO|sso°/<iw5F 0

o,
(R)-3-(3,5-Di fl g gphenyl ) - 34 4-nels ul f onyl phenyl)
pr opi onal dehyde (( . 1{mmol ; hod E) was
di ssol ved in dichl wthare(3 nl) atfogn

tenperature and 4-[ 2- o
(4- met hanesul phonyl ph -sul phonyl ) et hyl ] pi peri di ne

hydrochl oride (0.368 8 *mol; 5 Method B) was added
as a single portion. After stirring for 0.5 h, sodium

tr |(B}:—ét(6ﬁydbxb}uofqp&iem3d)}3 ((@-ni’éﬂfla@sulﬂonl&'tphleﬁyl?}ﬁép1aﬂﬂ&é:hyﬂé (@357 g,

1 opotiation £ s SalvedisClomar Pt 5 Bt Uraeredermpuetand 412
@ “?2%5?“31 By b FEORRI-IAAT 368 . 1 manol
MetEpdiB) Wgs added asratshgim[borﬁoﬂx | AfVe]dstbglngﬁ%OYS\/h asodium a i n
trlac‘%xy 019 y&%bd\ée(R;@Ej pi.j U;’ cidleégg ,ﬂng Sgrg{agn g%i *(hﬁ]reactlon
st1rré<§-ﬁ§r a fﬁl‘tﬁer(l‘ﬁl ﬁﬂé')mlxgrrrtgw(ag)ﬁlefl fwagﬁgd- v}v_ﬁh gatﬁx%\ et%lﬁ% usSodium
hydnoggn Gfgz?onate the) Qrga't'mgs ‘(Vblre prar&ﬂebl ,and’ paured dlreahyl()nto Zn SCKd:,olumn

Bt N fsthah bt et inisdethrie Rwphe Rt 0319 g

50%9ts Rtk s&ld.\- (3-[ 4-
(?nst hanesul phonyl pi perazi nyl | - 3- phenyl propyl ) -4-[2-(4-f

| ubMBh Mﬂqahbﬁﬁ I(ne2HY 11115 (pi, d&D)j 16 fm, 4Epripd(md, 2K, 2.2 (m,
2H), P98, 380, 28 Br &, By, 5.4, ), 3.5 o, 28, 4.3 ort, 180, 7.1 @or, 17, 7.2 @,
2H), 7.7 (d, 2H), 7.9 (d, 2H), 8.3 (m, 4H).

LCMS: 640.2 (MH").

‘ Example 5
This Example illustrates the preparation of (R or S) N-(3-[4-

methanesulphonylpiperazinyl]-3-phenylpropyl)-4-[2-(4-fluorophenylsulphonyl)ethyl]-
piperidine (Compound 14, Table ITI).

A solution of (R or S) N-(3-chloro-3-phenylpropyl)-4-[2-(4-fluorophenylsulphonyl)-
ethyl]-piperidine (Method F; 310 mg) in dichloromethane (6 ml) was added to N-
methanesulphonyl-piperazine hydrochloride (150 mg) followed by triethylamine (313 pl).

The mixture was stirred for 48 hours, diluted with dichloromethane (5 ml) and MP-carbonate



\ NlI~F 20 0s'0 A solution of (Ror S

N- ( 3- chl or o- 3- phenyl propyl ) -4-[ 2- (4-f 1 uor ophenyl sul pho
wogionoserhyl | - pi peridine (Method F; 310 ng) i nPCT/SE2003/002008

di chl oronet hane (6 m ) was added to N

met hanesul phonyl - pi per azisde hydrochl ori de (150 ng)

resit () 1R BpcvAmefogate (643 Thet i By orhesn s %ﬁ%&ﬁ@% added.
: X p
The FhikhR'a ( 1{?&%1%8? 5‘ ﬂ&,%svﬁtgrg&) éﬂc?tig {dstns % gg%%gcf‘évg% g@‘% methanol

55 resin i'socyanate resin :
in dieBlordmethiven(@k2 5 md). Thé¢ bambing] filveates wetd @dapordtbé towdnyhess @nd the
filtered and_ the resins we

[ d f 5 h , .
T A T L .
0o ' ' . o_dr
acotfiel o BRHEAGNY e%%*%é?‘é@?%@%ﬁﬁ%&éﬁ?fg%ﬁﬁé&: mig»e%e%%z-
INVR. (ED@i1od1 w2418 nht AH)01.761 ;
o te(];)oo/?net hgnozﬁ(/ngggﬂf a%:gfﬁgxgﬁto)gi \7/e ?f?e( t’i3tHR’e2 08 (m,
1) o5 fh GartiD: gi4dr e D) R (S0 2 R A 288): 3.03-3.10 (m, 28D,
1. . -
3123 80 0. o137 @D, 7, P o 41873 p, Surf e Gt A
2.71 (s, 3H), 2.77-2.88 (m 2H), 3.03-3.10 (m 2H),
153 52 (m o). 7 o6 (BKAINES 10 Bxambl o b Thi s
o ?‘gﬁ[]%(agﬂﬂé?g Etg%tgsa% %ﬁ%ﬁf%ﬂ?{o@@?ﬁ @113 6Rifluorophenyl]-3 [1
methratidptesylpifevidin-giypleromi)pd-2-(@-jnettapysulphény Phér st toand-

ul phonyl phenyl s n -.ethyl]piperidine (Conpound
ety eﬂ&*ﬁéé‘ﬁ%‘nﬁ{‘f‘)&f@oﬂ%l—%‘% 0S0 FFO 015
MP-triacet oxybor oydri de (where MP stands for

"macroporous"; 538 ng) was added to a solution of (R
3-(1- net hanesul pho i peridin-4-yl)-3-]3, 5-

(0]
N/\:>—\_ I
SzO

MP-triacetoxyborohydride (where MP stands for “macroporous”; 585 mg) was added
to a solution of (R) 3-(1-methanesulphonylpiperidin-4-y1)-3-[3,5-
difluorophenyl]propionaldehyde (199 mg) (Method G) and 4-(2-[4-
methanesulphonylphenylsulphonyl]ethyl)piperidine (194 mg) (Method B) in 20 ml of
dichloromethane and the mixture was stirred at room temperature for 16 hours. The reaction
mixture was filtered and the solid washed with dichloromethane (3x10 ml) and the combined
dichloromethane filtrate and washings were poured onto a 25g bond Elut cartridge and eluted
with a solvent gradient (ethyl acetate - 20% methanol/ethyl acetate) to give the title
compound, yield 168 mg; MH" 647. NMR (DMSOd6) [note not all peaks are reported]: 2.78
(s, 3H), 6.87 (d, 2H), 6.99 (t, 1H), 8.14 (q, 4H).



di f|1 uor ophenyl ] propi onal dehyde (199 ng) (Method G and
4- (2-[ 4- net hanesul phonyl phenyl sul phonyl |

werdwhiqgrperi dine (194 ng) (Method B) in 20 nl P@F/SE2003/002008
di chl oronet hane and the m xture was stirred at room
tenperature for 16 hours.56The reaction 20 m xture was
filtered and the solid washed w th di chl or onet hane

(3x10 m) and the combi ned*2 oronet hane filtrate
andy\esii I |4
o ORI BB D M barioh F BTS-CRERITL o1 1y,

meﬂmﬂdplmn—yhﬁ@%dmﬂﬂd}pmd)yyé) -df2- (ammthzmeéulphbnglo\xyplidnglsulphonyl)-

ethyﬁmhc{egd%gﬁg"“”b@aii ATl Eport edl ' 5 75 (s, 3H o 87

(d, 2H), 6.99 (t 8.14 (q, 4H). 25 WD 2004/056773
PCT/ SE2003/ 0020@% 56 Exanpl e 7 This Exanple
illustrates the pr ration of (R) N (3-phenyl-3-]1-
met hanesul phonyl piperi di n-4-yl ] propyl ) - 4-[ 2- (4- net hane
sul phonyl oxyphenyl phonyl ) - ethyl]piperidine
(Conpound 29 in Tabl I) ~0 g=s N OOCs -~O
OS 50 Mthane y N.chyor \d€-660. 3 ng) was
added to a sol uti (R N-(3-phenyl-3 [
1- met hanesul phonyl pi peri di n-4-yl ] pr) 4-12-(4-hydro
xyphenyl sul phonyl ) et hyl ] pi peri di ne rrpound 28 in
Table I11; 290 ng) and triethylan ne ( 33ﬂcg) in

5 dlchloromsthane (10 ml) and the nmixture was stirred

sodftmigitiRon) EREERISH ) s e s P EohAES Y Grghenyt3-
- m?“‘éso“%‘?}ﬁ’é P Ut ooty oA Bipericine

(Cogpaidel$tin (Tableyill; a%tn@b end trizgoglamise §5hoig) Etmyhlommtlaane)(lo ml)

o VIS RESEHES T oD S LR
10 b1ca170031§t6127223) tfand dtied. T AUr{ing agéhtiwad fﬁ@réd%nd%ﬁelﬁltra&: as poured

(d, 2H).
onto a 20g Bond Elut cartridge and eluted with a solvent gradient (ethyl acetate - 20%
methanol/ethyl acetate) to give the product, yield 41.5 mg. NMR (DMSOd6) [note not all
peaks are reported]: 8 2.77 (s, 3H), 7.11-7.23 (m, 3H), 7.30 (t, 2H), 7.60 (d, 2H), 8.0 (d, 2H).

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

in Table IIT).
| 0 0
N
O//S N O/\/
@Y |
20 Ammonium chloride (67 mg) and sodium azide (81.6 mg) were added to a solution of

(R)N-(3 -phenyl-3-[1-methanesulphonylpiperidin-4-yl]propyl)-4-[2-(4-cyanophenyl-
sulphonyl)ethyl]piperidine (350 mg; prepared by the method described in Example 6 using 4-
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15 Exanple 8 This Exanple illustrates the preparation
of (R)-N-(3-phenyl-3-[1-nethanesul phonyl -
wWEr@ensdin- 4-yl ] propyl )-4-[2-(4-tetrazol - 5-yl - ptIEsE1083/002008
"~ phonyl )ethyl ] pi peridine (Conpound 30 in Table IIl). O
\II O\ -"0 0 N ~ S I / NN NN 20 Anmoni um

ST o SR TR il Bt ) and the
mixtuke FRE RBRES M 1000 ¥biE Réirs. dudthér ddulieiaitydf arimb@ufrdchloralRq67 mg)
henyl - sul phonyl ) et hyl ] pi peri di ne (350 ; prepared
and sbgiumazides8h ddngesereiaddet] and thg s ‘sas@ia% aﬁwi% for a further 8
2004/ 056773 PCT/ SE2003/ 002008 57 .. .
hour 30 80 R SHASRSARATERH BRSOy VL e et e wete
was deSaltSReABME kesidheIMs diskBlvah in AlRehahHIE(10 FALX A SoukEdon to a 20g

heated at 100C for 8 hours. Further equival ents of
SCX2natmdgeraluthd withoestii@p! (xR0 rel) and bii ammmenip/aeetiigol. § bay)

dd d the m h d .
s EHna! VAR rh 6V BUFTRhD ABes Jagsp Sl celinead, view
140&\%22&%*;@%% 3 a%ﬁéﬂ%@bdm fldtaRt Al pedi it }elpoﬁb&l: BRYR, 3§1),I 7.04-

the resi due was di ssolved i n net hano

7.25 (dh O3 1), 7.38r(d 26DuT.88 (b 2H)p8.48 )GHBCX2 cartridge el uted
with methanol (4x20 m) and 1M anmoni a/ net hanol . The
anmoni a/ net hanol washi ngs were evaporated to dryness

to give the title corrpounglxaﬁﬂlgbd 140ng, M+ 601. NWMR
(DVSQd6) [note not all peaks are reported]: 62.77 (s,

3Hrepatatier of/(4282(in{(BH)3-(355-8foropteryl)-371485 (d, 2H),

(metl?;tlé%q&%bgée%}]mlq%p/Eg?pggihgjﬁ%y )E:f%lglpgﬁ%oin(})lnpﬁgno(xglfjac{e{o%fn(ﬂ]e'

| oL . . 1 sul
o T A a0, ?2“2%2‘#3&%%‘3‘1‘%@%% ) |
(methylshl®onyBph¢myl jplopyperidin-4-yhethyt Fulémubiphegaxy)agefamide(Compound

16 Oéﬁ{;h sul f onyl ) phenyl ] propyl } pi peri di n-4-yl) et hyl ] sul
‘?}p)henoxy) acet am de (Conmpound 16 of Table V).

oo
0:l.0

\F D\A%—@/o\//)‘ _F D\/\E—O’O\)?\N

{4-[(2-Piperidin-4-ylethyl)sulfonyl]phenoxy}acetonitrile (0.9g, Method M) was
dissolved in a solution of (R)-3-(3,5-difluorophenyl)-3-(4-methanesulphonylphenyl)-
propionaldehyde (0.85g) in dichloromethane (50 ml) and sodium triacetoxyborohydride
(0.55g) was added. The reaction mixture was stirred for 16 hours, washed with 2M NaOH
(2x50 ml), dried and evaporated to dryness. The residue obtained was purified by
chromatography on a Bond-Elut column using an elution gradient of ethyl acetate - 30%
methanol/ethyl acetate to give the title compound, yield 370 mg.

NMR (DMSOd6): 0.9-1.8 (m, 10H), 2-2.3 (m, 5H), 2.7 (m, 2H), 3.1 (s, 3H), 4.2 (1,
1H), 5.3 (s, 2H), 6.9-7.2 (m, 5H), 7.5-7.9 (m, 6H); M'H 617.

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



o4 00:s:0FN O-NI FO / F O/
{4-[(2-Piperidin-4-ylethyl)sulfonyl]phenoxy}acetonitri

wo 20040500 Method M was dissolved in a sol ut PONSEX003/002008
(R) 3-(3,5-difl uorophenylg§ 3- (4- net hanesul phonyl phenyl
- 20 propional dehyde (0.°85g) in dichl oronmethane (50

adé“fﬂﬁd%g?é@ch aﬂgﬁwif‘?}?)é%é oy 40 2 @otigs ReuaeD, 42

1H)wash e 2116102 Na G, 1.2x59 (A1 éH) dyitg@3and evapor at ed

to dryness. The residue obtal ned was purlfl ed by
chr omat ogr aphy on a Bond- El ut columm using an el ution

gradi ent of ethyl acetat €rs 3Q%, .net hanol / et hyI
acetate to glvethetltle%%ﬂé%éﬂd yleld 370 : :
(2- {Eﬁl%mraqu 53y17n@h<()qy1)p1®hl)'l,]suwehly3&:fhyl)plpSﬁde QCémp@.tﬂdoll’V of Table

V) was col |l ected and shown to be
2-(4-{[2-(1-{(3R)-3-(3, 5-
di f1 uorophenyl)-3-[4-4 ggt hyl sul fonyl ) phenyl ] propyl } pi p
eridin-4- 30 yl)ethyl]kul fonyl} phenoxy)acet an de
(Compound 16 of Tabie{Y), yield 168 ny. WO 2004/ 056773
PCT/ SE2003/ 002008 . 58 NWR DI\/SOd6) 0. 9 1.8 (m 10H),

2-2.3 (m 5H), 2.7 3. b 4.2 (t, 1H),
4. 65 (g 2H)H) 697 78/? ¥m 6H§ M+HH)

635. Exanple 10 5 Preparati on 6f
1- P\(BRYur8 0(634 5529!@11&{(@3; 8BS hordphedryl)nRtfithsty Ry PhReny1]-

10 propybieRopRiy Dty issfonsphonsssinestppitiey(50 ) ndiupretzi (53 me)
and zﬁh?l%ﬁiug:l rﬂﬁoﬁ%@ 9@%1 k?\/lpilto-rﬁgl’v%s\é)arred $h&hedted at%%"?é) for 4 hours.
The Mvér{t zvas ]:v:iﬁdﬁﬂ&d ﬁnc( e vesilfel wirddRbRRY in watel ro B! Wakst Was
decaﬁﬁeawgw %‘lr baqlﬂedm&il therasidupkeil wandissqbvrshiosmyethanet 616 mi) and
po k083 STy P R o

15 ammaniafro@iariod 520l Ehe methanolic ammonia washings were evaporated to give
the title compound, yield 0.15g. M'H 660. NMR (DMSOd6) [note not all peaks are

- reported]: § 5.3 (s, 2H), 7.04 (t, 1H), 7.09-7.18 (m, 2H), 7.26 (d, 2H), 7.59 (d, 2H), 7.75 (d,

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

20 Example 11
Preparation of 1-{(3R)-3-(3,5-diﬂu0rophenyl)—3-[4-(methylsulfonyl)phenyl]propyl} -4-
(2-{[4-(2-methy1—2H—tetrazoI—5-y1)pheny1]sulfonyl} ethyl)piperidine (Compound 19 of Table
V)

o
0:4-0

C
¢ Dw:@%j:s

F

O

25 4-(2-{[4-(2-methy1—2H—tetrazol—5-y1)pheny1]su1fonyl}ethyl)piperidine (300 mg,
Method N) was added to a solution of (R)-3-(3,5-difluorophenyl)-3-(4-methanesulphonyl-
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The sol vent was evaporated and the residue was
di ssolved in water (10 nml). Water was decanted from

W b@405d77Dbt ai ned and the residual oil was di SBOI/SE03/002008
met hanol (10 nm) and poured onto a 20g SCX2 cartridge
and eluted wi th methanol 34x20 nl) and 1M 15

ohef TR G Cooglme rettved indbloceonetione GaTe fotied by MP-
trlac\étoﬁlygo@hMe (]%dﬂnsgﬁﬁxd tﬁl‘é@a e[%tsﬁrf@ﬁ !for?%&s}ﬂgsa fgered and

are’ reported 2H), 7.04 (1
evagorgtec t9) drymesa sl eckesid Wa?pxﬁﬂie@by cﬂirbmat?)gﬁ@hﬁ dn a Bdn)l-elut column

using 'a?x (3@%5% gag%ntsoz%ﬂm @g%l%tﬁht%%\ee tﬁfl@g{gﬁ%ﬁ‘[ﬁ%@l givmipe figh

com?&ydd% et nmet %yl 2Htetrazol - 5-yl ) phenyl ] sul fonyl }
m&CDEﬂs)dl A6l 4 Goygid)Ihd-1.9 (mf 7HR.&(m,\JH)03.95 ¢, 3EDN.1 (m,

20, .} 6 DD 55 8, 400 5 710 GED (028, 7956 70 1. $6 (€, 280,
MHhdd. pi peridine (300 ny, Method N) was added to a

sol uti on of
(R) - 3-(3, 5-difl uor ophenyl) - 3- (4- net hanesul phonyl WO

?7 élg’)cg Etﬁya(g éﬂ?ogé 3913@‘?“13 i(R)s31(-amethanesulphonylpiperidin-4-
yl)- ﬁplﬁéﬁbﬁﬁ@;ﬂ&ﬁﬂ dé @Qeﬂﬁbh % |sﬁ¥‘ﬁﬂg B¥teffhl-there was obtamed 1-

triacet oxyboro g/drlde and the reaction mXxture

(methﬁbulé“mﬂ}ed(lflﬁr Ii”e(?hé{éf@-méthylftwﬂd@mnw-YBphmi]aﬁlﬁdlyﬂ}@thyl)
pne S0 S G i B o R BB,

acetate- 15% nethanol /ethyl acetate to give the title
SCon'pound yield 167rTg NI\/R(CDClS) 1.2-1.4 (m
1.6-1.9 (m 7H), 2.&xampl@k), 3.05 (s, 3H), 31

ion bl Sl 04 g B s/

(metﬁﬂéulf&@l)bﬁéﬂﬂ]pté}ﬁl}@ﬁ%ﬁyl pﬁzé)gtrhlty Jbﬂ%yﬂ%&&@%e&?é ng

1- met hanesul I n-4-
(Congmlmw%wé blsr\opi onal dehyde (Method G as starting
mat eri al there was okpt ai ned 1- (nethylsul fonyl)-4-
{(1R) - 3-[4-(2- 0=S=0
{[4-(2-methyl -2H tetrgzol - 5-yl ) phenyl ] sul fonyl }
et hyl ) - piperidin- I ] - 1- phenyl pr opyI } pi peri di ne
(Compound 20 of Tabl ¢ , MtH 615. o\)LO,

YRR e

The product obtained on the reductive amination of (3R)-3-(3,5-difluorophenyl)-3-[4-

(methylsulfonyl)phenyl]propanal (0.85g) with benzyl {4-[(2-piperidin-4-
ylethyl)sulfonyl]phenoxy}acetate (1.1g; prepared according to Method M steps 1 and 2, using
benzyl bromoacetate as starting material), carried out according to the method described in
Example 4, was poured onto a 20g SCX2 column and eluted with methanol (5x20 ml) and
10% ammonia in methanol (5x20 ml). The methanolic ammonia washings were concentrated
and the product isolated had undergone ester exchange with the methanol eluant. The title

compound was obtained, yield 1.3g; M*H 650.



15 Exanple 12 Preparation of nethyl
(4-{[2-(1-{(3R)-3-(3,5-difluorophenyl)-3-[4-

w@ pwilsd7sul f onyl ) phenyl ] propyl } PCT/SE2003/002008
pi peri di n-4- yI)ethyl]sulfonyl}phenoxy)acetate
(Conpound 27 of Table V) 801 ~ 0 F1 %N~\1 O, F

RSP 4ol B gﬁﬁﬂr%&h@&&g%@»\éﬁb 3.01 (5,36, 3.1 (m,

2H)(378t(§1)BEEu11f1%¥|1Hmemé' hﬂ W%‘(ni@ﬁ%{w 2 agd“?ﬁ't) 7.8-7.9 (m,

-[(2-pi peri di n¥4-" yl et sul fdn
4H)(1 1g pr epar ed accordlng to Method Msteps 1 and 2,
using benzyl bronpacetate as starting material),
carried out according to the nmethod described in

5 Exanpl e 4, was poured ontgxﬁn@gq3scx2 col um and

el ut ed vvlth nmet hanol (5x and 25 10% ammoni a in
e tPiemoitionSHE 14-{[a- ﬁl-{(3%3f(éﬁhdlﬂubw@hafmpm[@(maﬁﬁlsﬁﬂﬁlyl)phenyl]-

C n an odyct . sgl ated had
prony R G EE T TR abei Bt o/t {Camer e AaR et ).
title conpound was otpt ai ned, yield 1.3g; MH 650. WO
2004/ 056773 PCT/ SE20%8/®02008 60 NVR (CDC13): 1.2 (m
4H), 1.6 (m 6H), 1.g3¢t, ZFD 2.8 (m 2H), 3.01 (s,
3H, 3.1 (m 2H), 3.(3, 41(m 1H) 4.7(3,
2H), 6.6-6.8 (m g3H, 7.8-7.9

(m 4H). 5 Exanpl 3 Pr@{é\;\lo
[2-(1-{(3R)-3- (3, 51 f I uor e, [4 (nethylsulfony
|') phenyl ] -

N B R O LS50 sy

10 3- [4-\(fneﬂly)suﬁ“onﬁ)1£211eﬁyl_?ah‘o ?}J‘lgéﬁ(ﬁnﬂﬂglﬁ?%l%rubﬁbﬁﬁ[}ﬁﬁén@ﬁy)%etate (1.2g)
[
(Exampch:1 Y2) 1§14£1 Ién[xture of ethanol (20 ml) and THF (20 ml) and the mixture was stirred for

2 hours. The reaction mixture was evaporated to dryness and water (10 ml) was added. The
solution was acidified to pH 3 with 2M HCI, the pH was adjusted to ~5 with sodium acetate
and the mixture was extracted with dichloromethame (4x25 ml). The combined extracts were
15 dried and evaporated to give the title compound, yield 0.9g. M'H 636.
NMR (CDCls) [note that not all peaks are reported]: 3.03 (s, 3H), 4.01 (t, 1H), 4.48
(bs, 2H), 6.67 (t, 1H), 6.73 (d, 2H), 7.40 (d, 2H), 7.73 (d, 2H), 7.86 (d, 2H).

Example 14
20 Preparation of 2-(4-{[2-(1-{(3R)-3-(3,5-difluorophenyl)-3-[4-
(methylsulfonyl)phenyl]propyl} piperidin-4-yl)ethyl] sulfonyl} phenoxy)-N-
(methylsulfonyl)acetamide (Compound 29 Table V)

1":![/\(:1\/\ J::TOVJ\ o)

EDCI was added to a solution of (4- {[2( 1-{(3R)-3-(3,5-difluorophenyl)-3-[4-
25 (methylsulfonyl)phenyl]propy1}piperidin~4—y1)ethy1]sulfonyl}phenoxy)acetic acid
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3-[4- (et hyl sul fonyl ) phenyl ] propyl } pi peri di nn-4-yl)eth

w@ kdosisd7any| } phenoxy) acetate (1.2g) (Exanpl e R@)/SE2003002008
m xture of ethanol (20 ml) and THE (20 m) and the
mxture was stirred for ©22 hours. The reaction mixture

(400 33, SUB RGeS e i P AP e LB B

dlchl&‘drﬂmn@ dhd steafixh e was Wikrbd £2 20 WILAC Thatnextu@nastWddhed with

m xture was extracted wth dichl oronethame (4x25 ni
watefT 225 oafhidnied and evapotatedierdsyess. ditiegesidurivenpasenddhiongh 8 Bond-

Elut %(Itlj\é%?t u(?t{nfgla{z | e% < Y ou n%éqrﬁ){ g%tgxlgacgg%e %Heg&m%hﬂsacetate to

; 67 1
give gﬁ_}%@%mpg)ﬁ?& a§7 & ngilté'kohd‘l %fe@d 8 Gl}ﬁg Mﬁi 7|1_.;>S s 5(323 (d H,

Ozi61:4na10 ﬂﬁatapaalhpepaka amfreported] 4.18 (t, 1H), 4.42 (s, 2H),

697-(7,]}&4 |[3§Q( é%iff)%pﬂ é ‘grzgiay ?‘? Cﬁ%@i d %@-2&]6') et hyl ]

sul fonyl } phenoxy) - (met hyl sul fonyl ) acet am de
( Conpound 29 Table\/) 1 0=S=00 F1 %N-~\ 1 p~N.
O Fci 00\ EDCl was acﬁjs&mmm_ﬁasolutlon of

(ﬁ_%éﬂh%_agﬁ‘? %ﬁ&%y{&éﬁg&éfg éb;?w ‘§ %85%%4 A3 % ) étS hyl ] sul

(metf&%_” £ éagfgg3&%%’%&832!}%@@@4%e&@@%1@5@7}@emxy}-N-methylacetamlde

1 (400 ng), nethanesul phonam de
(Confrxindg) Tabte ). net hyl ami ni pyridine (163 ng) in
di chl oronet hane and the m xture was stirred for 20
hours. The m xtureg washed with water (2x25 m),
dried and evaporatedito dryness. The residue was
passed through a Bg Elut colum eluting with a
sol vent gradi ent of | acetate - 25%9net hanol / et hyl

acetate to 5 gifwe~ et te, conp “white solid,
yield 8.3 ny. Mk13. N [note t hat not
al | peaks are repdrted]: H§3§ 4.42 (s, 2H),
697712(m3|—|)F715(d2 759(d 2H), 7.74

L e B - A5 SRR b0 pRgachy Ga T pheny -

prop&%iﬂmﬂﬁﬂfy@ﬁw}]Slﬂﬁm)ﬂ}bbemvba]cem pad (400rmg); QR (85I the) and
EDCI (245 mg) in dlghlgrrl)%)l(e){hane (5? mfsyl gscs%rreg]agroom temperature for 1.5 hours.

Methanolic ammonia (10 mi) was added and stirring was continued for 16 hours. The reaction
mixture was washed with water (2x20 ml), dried and evaporated to dryness and the residue
obtained was dissolved in dichloromethane (20 ml) and stireed with MP carbonate (1g) for 2
hours. The product was chromatograhed on a Bond-Elut column eluting with a solvent
‘gradient of ethyl acetate- 10% methanol/ethyl acetate to give the title compound, yield 144
mg. MH 649. .

NMR (CDClL): 1.2 (m, 4H), 1.6 (m, 6H), 1.8 (t, 2H), 2.8 (m, 2H), 2.95 (4, 3H), 3.01
(s, 3H), 3.1 (m, 2H), 4.1 (m, 1H), 4.6 (s, 2H), 6.5 (broad peak, 1H), 6.6-6.8 (m, 3H), 7.05 (d,
2H), 7.4(d, 2H), 7.9 (m, 45).
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(Conpound 30 Table V). 0=5=0 0 FI NI ON F O A
m xture of (4-
W@ p@40367{% 3R) - 3- (3, 5-di f I uor ophenyl ) - 3- [ 4- ( met PgT/SE40D3I6D2008
yl) phenyl]- 15
propyl } pi peridi n-4-yl ) et®1 ] sul f onyl } phenoxy) aceti ¢
acid (400 ng), HOBT (85 ﬁgmﬁﬂeﬂ- 6 EDCI (245 ng) in

di chl oronmet hane (25 ni) ed at room

t - f 3.5. VD) 13-
mexb;’egerégtggf gfnla?(slsb(ﬁ_ob@%%,s NBLbRPRbYE)- BREERIA- 410 )

tirring was continued for 16 hours. The

(meaé;emfomn%hanyﬂpmymaﬁ(m5343emethylstﬂfqnai)eher(ﬂml@owﬂ})e,thyl)piperidine

r nd_e rated t es d. .t he residue
and G §Ee RS e BroBte e D gt e 4 pbeaReropyL)-
(7.Sfd. i i 20 hours. The :
4@ g&o uct %g&gmﬁﬁ’tﬂ%@@d&wg%ﬁ El ut col umm

eluting with a sol\xPent gradi ent of ethyl acetate- 10%

net hanol / et hyl a€ekate to give the title conpound,

yield 144 ng. MH/629. NMR (CDA3): 1.2 (m 4H), 1.6

(m 6H), 1.8 (t, 2R, ¢2.8 (m 2H), 2.95 (d, 3H), 3.01

(s, 3H, 3.1 (m 2H), i , 4.6 (s, 2H), 6.5

(broad peak, 1H), , #.05 (d, 25 2H),

7.4(d, 2H), 7.9 €A 56773

PCT/ SE2003/ 002008 ¢

1-{(1S,3(R or S)-3-(3,5-difluorophe

(et hyl sul fonyl) phenyl ] propyl } -4-(2-7\{,

[ 4- (et hyl sul fonyl ) phenyl] sul fonyl} %{/ﬁyl ) pi peri dine

and 1-{(1S, 3(S or '

R) Tﬁ sﬁﬁfcﬁsdlhtﬁdﬂ@(ﬂﬁﬁlﬂf(yJS)diﬂlumplmﬂyl)%-[m-(t(lﬁhylbvllfmwﬂ)bhwl]butan-

en

| | }-
2—on4)( Ozlrr{g‘\;ml 5%‘%9@@%@%4 pawiyripatsof (gt &t hyl ) pi peri d

' [0 \QF .TQ: St i . .
e SRR R SR g o s
for 1 Adakie0-25°C. Sodium tris-acetoxyborohydride (2.5 g) was then added and stirring
continued for 16 hours, then 2N NaOH (10ml) was added and the organic layer decanted from

gnay ati on of
-1 -met hyl - 3-[ 4-

the white precipitate. The inorganic solids were slurried again with THF and the combined
organic layers were dried and evaporated. Thé crude product was subjected to
chromatography on silica, eluting with ethyl acetate to give a pure sample of one of the
diastereomers (yield 30 mg).

NMR (CDCls): 0.91 (d, 3H), 1.1-2.6 (m, 13H), 2.77 (m, 1H), 3.04 (s, 3H), 3.12 (s,
3H), 3.16 (m, 2H), 4.25 (m, 1H), 6.66 (1, 1H), 6.76 (d, 2H), 7.40 (d, 2H), 7.86 (d, 2H), 8.12 (q,
2H), 8.18 (d, 2H).

Example 17
Preparation of the hydrochloride salt of 1-{(3R)-3-(3,5-difluorophenyl)-3-[4-

(methylsulfonyl)phenyllpropyl} -4-(2- {[4-(methylsulfonyl)phenyl]sulfonyl} ethyl)piperidine.
4AM HCl in dioxane (0.08 ml) was added to a hot solution of 1-{(3R)-3-(3,5-

difluorophenyl)-3-[4-(methylsulfonyl)phenyl]propyl}-4-(2- {[4-(methylsulfonyl)phenyl}-

sulfonyl}ethyl)piperidine (0.2g) in ethanol (25 ml) and the solution was allowed to cool and

stand at room temperature for 16 hours. The hydrochloride salt obtained was filtered and
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2-one (500ng) in THE (50m) was added 2 equival ents of
4-(2-{[ 4-

w@ pwttlosd73al f onyl ) phenyl ] sul f onyl } et hyl ) pi per i dPEESER003/002008
5ml titaniumisopropoxide, then stirred 10 for 1 hour
at 20-25C. Sodlun1tr|s éQEtoxyborohydrlde (2.5 g) was

driedtgg'e d ed n-%gfs rf];ﬁi?j %t]jt %ﬁean?tﬂxg sg?rggcr hgec? g' e%hano{] Hitered and

dnedd@msﬂthﬁsrm dui@ iWhrelpraiaFigiré al e, The i norgani c
sol1ds were sl urr| again with THE and the conbi ned

organic |layers were dried and evaporated. The crude
product was subjected to t ography on silica,
eluting with ethyl acetagélgggggve a pure sanple of
%gsg%ﬁclheof]tﬁe ﬁia?e%’éeesraﬁmfﬁb’l@@@ - d%ﬁudfeﬁ,hen

0.91
(metlﬁflﬁﬂfotlﬁl,)pMI]pfbp&B 4432 {[43@eth33std®nyl)ph®m)]sulmw§}e(h’ml)plpendme

(-0 g pisiroptsng s aiesdigoptmedelopy -4 1+

(met@l?)?@ R?ﬁ%l%gﬂﬁulfdﬁ?l}'%ﬂﬂ)@&’%h@ﬁﬂe ‘é?g)[s&ﬂést di&blved in a mixture of ethyl

["'uorophenyl)

acetafen@0imy) andl dﬂmmpl 125mdnst J0pE o paapwhile faleiq acid (0.6g) was dissolved in

5 D AR S B B O i i

pour@cpiln%g heBo1afiod bf frge%as% (f8e Pesulting mixture was stirred while allowmg to cool
di f|l uor ophenyl) 4- (et hyl sul'f onyl ) phenyl ] pr op

and thep ﬁIZereq aftefr ](h@gx the |r¢sgh1§z:|(§1ﬁch eprppung washet i tgyl acetate. The

remdggp%f ?i%?f{) \%;alg dag:ﬂﬁr&(ﬁg/ag ?3 le% %ﬂn %hm&é\%@"@a@oﬂ '?SdS #{ g}?prommately

95% YRADE LRI O f HA§ mhRateydltSs rE&@thﬁﬁ?@gthrl de salt
obtained was filtered andeK)2004/056773

PCT/ SE2003/ 002008 63 dried, yield 197 ng. A sanple of

f P’ﬁgeegllgtémg'%g%l ed Waﬁ 5&%’3 e alt%%@fj é?ﬁlg@ ﬁ%@ ﬂﬂﬂforophenyl) 3-[4-

wlforyl alff eyl di
SBT3, Sl et s

were(prenasd wsing ‘q];xnyapgﬂpg@fy&q %,8 3 94 ate salt oty 1- {(3R)L3 (3 5-
dituboBh&YH YA LA UL AT FptbgAf UL b- DY) pi per i di ne.

(metﬁ:?ﬂmfon%t)Fﬁer@i]@umﬂwaﬂmmpénm&wmmww serlyftalbiyt gk The
ro
taftrf@ﬁéﬁh‘}’%fﬂ@%?ﬂﬁ%nyl ] sul fonyl }ethyl)pi peridine (3 g)

andX ﬁﬁano%{s%fgﬁﬁ%awafgo{@{% n\/\hl*luorﬁ@%n?tggg £

(metﬁﬂsﬁ@)ny%ﬁe@ll@ﬁ@ﬂﬁd -(RH{[4- @ﬁethjzlhmlﬁmiylﬁ;ﬂ&m[lkuﬁbnﬁ}hﬂnd}pdpendme is
when both sol utions were ready, the solution of maleic
Pﬁmﬁﬁ%bmﬂﬁgnﬁéured into the solution of free base. The

e e e g e T

(methyieqdﬁmyh)pham&]pmbm M(2e{l{4+9rheth§zlslﬂ£¢re/l)phh@1]sulfonyl} ethyl)piperidine is
presented in Figure 4.

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



10

15

20

residue was dired in a vacuumoven to |l eave the title
conpound (about 3.5g, approximately 95%vyield).
WOXRD0773 hi s mal eate salt is presented in Fi geeESR200346)2008
The succinate, malonate and fumarate salts of
1-{(3R)-3-(3, 5-di fl uor ogienyl ) - 3- [ 4-
Met t hyl sul f onyl ) phenyl ] propyl }-4-(2-{[ 4- (et hyl sul f ony"
eth pﬁﬁenyl ] sul fonyl} ethyl)piperidine were prepared
. kRa- maBia @{W)Eﬁ) aldenedd unmarate salt of
® 3-;%{?%%-% (3, g&%}j@ﬁ’l&%r op er?é‘% -3 y
-[ 4- (et hyl sul f onyMefh® scopyl} -4-(2- { [4 20
(et hyl sul fonyl ) phenyl ] s ) pi peridi ne was
fornmed as a crystalline p@rtrate salt was

(et hyl sul f onyl ) phenyl ] pr opyl / 2-{[ 4- (et hyl sul f ony
e is presented in

-{(3R) - 3- - di - 3-1.4- .

Step %nlér%ﬂvg\ggﬂ éfg(ﬁ& %fﬁiéﬂ@‘ﬁ?gr %ﬁ%}#%ne?%&‘%ng_l—phenyl)&-phenyl-prop10ny1]—3,4-
dimefty s (IRehjMbaalbaapld BReny! ] sul fonyl} ethyl) pi peri dine

IS presented in Figure 4. Preparation of certain

i nternmedi ates i s now prese in Methods Ato U 30

WO 2004/ 056773 PCT/ SE2003/

- Phenyl - 3 - (4-met hanesul f oy phep
M2S \ | iO Step 1: Preparati on
5R) -1 -[(S)-3-(4-nmet hanegul f.ony] -p
onyl]-3,4- 5 dinethyl - enyl -im
/ NN MO2S To a m xt\y of copper,
5.0mol ) and Tl MeQL0nL) was agded N, N
N -tetranet hyl et hyl enedi am ne $nL., 5.5mmol ) and
the resulting m xture was sti at roomtenperature
for 10m n. then cooled to -78C. Phenyl magnesi um

br ek deixture 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

| )gr opi onal dehyde

fl| (4S,
&;3-pheny|-prom

dazof'i di n-2-one O O

i odi de (960ny,

N N

stirred at room temperature for 10min. then cooled to —78°C. Phenylmagnesium bromide
(5.0mL, 1M 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)-
(4S, 5R)-1-(3-[4-methanesulfonylphenyl]acryloyl)-3,4-dimethyl-5-phenyl-imidazolidin-2-one
(step 4 below), 1.0g, 2.51mmol) in THF (15mL) was added and the resulting mixture was
stirred whilst allowing to warm to room temperature for 18h. The reaction mixture was
washed with saturated aqueous ammonium chloride, water and brine, dried (MgSO4) and
evaporated. The residue was purified by eluting through a 20g Bond Elut with gradient of
isohexane to ethyl acetate giving the sub-titled compound (1.49g, 100%); NMR (CDCls): 0.78
(d, 3H), 2.82 (s, 3H), 3.00 (s, 3H), 3.78 (dd, 1H), 3.80 (m, 1H), 3.98 (dd, 1H), 4.72 (m, 1H),
5.19 (d, 1H), 6.99 (m, 2H), 7.22 (m, 8H), 7.48 (d, 2H), 7.79 (d, 2H); MS: 477 (MH+).

Step 2: Preparation of (S)-3-phenyl-3-(4-methanesulphonylphenyl)propan-1-ol
To a solution of (4S, 5R)-1-[(S)-3-(4-methanesulphonyl-phenyl)-3-phenyl-propionyl]-
3,4-dimethyl-5-phenyl-imidazolidin-2-one (846mg, 1.78mmol) in THF (20mL) at 0°C was
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10 (5.0n, 1IMin THF, 5.0mmol) was added and the

resulting mxture stirred at 78C for 15mn. A
w@odounseom of di -n-butyl boron triflate (3.0, ROA/EER003/002008

di et hyl ether, 3.0mvol) and (E)- (4S,

5R) 1-(3-[ 4- net hanesul f W1 phenyl Jacryl oyl ) - 3, 4- di met h

s YRR R S AR SR toRBbot e

was dHroelY6C1 @A, THE kéa%ﬁé*n Wwak bsdncBéd Byvbe adeRionaif OV QQﬂe@MOdlum
tenperature for 18 The reaction m xture was

hydrawidh dihe phades mrqaeamtedaaqldém@rgmhaa@mr@—nbwb@eontmﬁénd Elut

and e Bl S BT o AP B et Bl o
whlt@mﬂ'(Q%mg’fss%)SM@@Bdlgg ﬁéingdr saﬂe) Qtﬁ (m \MI-%B 0@@ 3H) 3.59 (t,

t1ed corpound
2H), ¢a8 (8HH), ’2233@n(ﬂi) 3}4)3 (d,’JZI@D7(&2 (dSH}I) 3 78 (dd, IH)
3.80 (m 1H), 3.98 (dd, 1H), 4.72 (m 1H), 519(d,
1H), 6.99 (m 2H), 7.22 (m 8H), 7.48 (d, 2H), 7.79
Step(adpre irf)anoﬂ\@thé?lﬁe(: dun®?0 Step 2: Preparation of
(S) - 3- phenyl - 3- (4- net hanesul phonyl phenyl ) propan-| -
Tol'aasolution of(SyH-ghesyl-3- (4-methanesulfonylphenyl)propan—1 -ol (244mg,

Y. MILE FEMT S T I TR

resulﬁﬁ BfBurelw SRl ht +ddnd W ?e&[?e)foﬂl 50 CrNemiM&e was washed with 2M
004/ 056773 PCT/ SE2003/ 002008 65 added lithium

aquealll&mdmrm hydrgside x (8mbpd driedind gvapqrated tasgif the tileoppaund.
resulting mxture was stirred for 15m n. The reaction
- was quenched by the addition of 2M aqueous sodi um
Step hfygfe@éﬂaﬂén o HEAR Ry as (R Bletapesufihedylphehyl JaerydsydpBi# alimethyl-5-
phase pre-absorbed onto a Bond Elut and eluted with a
phenyl-yaiidezalidst-2i08hexane to ethyl acetate giving the
sub-titled conBoqul as a 5 white solid (285ny, 55%;
NVR (CDC13): 163 |{br s, 1H), 2.33 (m 2H), 3.00 (s,
‘ 4/28(t 1H), 7.23 (m 5H), 7.43
. . Step 3: Preparation of the
onpound T a\sol uti on of

MeQ.8) - 3 phenyl 4- medhanesul f onyl phenyl ) pr opan- | - ol
C84E"

(244nmg, 10 Q pl ) in DCM (5nL) was added
Dess- Martin Qer#odi nane (392ng, 0.92mmol) and the
resulting mxture was stirred at roomtenperature for

1. %6 a sfified Eﬂlﬁﬂi&f &f Mrﬂbﬁ&h&mphohﬂpﬁéﬂylﬁqme msul&(d didpA1.5mmol)
dri.ed and evaporated t.o

. __hydroxide (2 x t he .

in DEM (1Draig s aeded ! @IOW%G%@M%‘P § irqpyeise ahd the resulting
mixtﬁ%vy%s_&f;ghgh h{‘@xflﬁ%@az besisRonulid 9%&%:9%5% sdied THPHRY(5.04mL,
28.9mmol) dropwise at room temperature. The resulting solution was added to a stirred
solution of (4R, 55)-1,5-dimethyl-4-phenyl-imidazolidin-2-one (5.0g, 26.3mmol) in DCM
(20mL) and DIPEA (4.58mL, 26.9mmol) and the resulting mixture stirred at room
temperature for 4h. The mixture was washed with water and brine, pre-absorbed onto a Bond
Elut and eluted with a gradient of isohexane to ethyl acetate giving the title compound as a
solid (7.61g, 73%); NMR (CDCl5): 0.84 (d, 3H), 2.89 (s, 3H), 3.04 (s, 3H), 3.98 (m, 1H), 5.42
(d, 1H), 7.20 (m, 2H), 7.32 (m, 3H), 7.69 (d, 1H), 7.74 (d, 2H), 7.93 (d, 2H), 8.31 (d, 1H);
MS: 399 (MH+).

Method B
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Me02S To a stirred solution of
3- (4- net hanesul phonyl phenyl )acrylic acid (7.14q,
w@080m0r3 in DCM (1 OrL) was added thionyl chP@F/sER03/002008
(3m., 34.7mvl) dropwi se and the resulting mxture
was stlrred at roomtenpetature for 18h. To this
|on ed DI PEA 0 28. 9mmol
4‘[2‘24)‘ %ﬂﬂﬁ%@%ﬁﬁ?{e@ﬁwgﬂﬁ@gm ting SZ)| ution

was added to a stirred sold{ta)on of (4R

5S) - 1, 5- di net hyl - 4- phenyl.- i p8’dazql i di n- 2- one (5. 0g,
26.3mmol ) in DCM (20 and4 58m., 26.9mmol)
and the resulting mMXxtudre stir -oom tenperature

for 4h. The m xture wWas washed vvitthater and brine,
pre- absorbed onto a Bond Elut and Suted with a

Step tgi rPtard : a%,lf on o o %9*2 §%t§9§(§1}190n&1 g}t% _/(@ gliétﬁ};l%«%h\éhﬂ%ﬂbﬂﬁlyl]pm eridine

(CDC13) o 84 (d, 2,89 3.04 (s, 3H),
3.98 (m 1H), 542%«1, 1y, .@ggzm 7.32 (m
3H), 7.69 (d, 1H), P 2 “{d, 2H), 8.31
(d, 1H; M 399 (MHL). Method B WO 2004/ 056773
PCT/ SE2003/ 002008 66

4- j- Mty Mo bemnerstiiph@ dﬁgbbvemw@dlt@h@mdeyltéomyf jodiype hydtide

(297mgt°é°r63)g}fb@m§}e%waﬁgfrala?l E‘I?%(‘?n@p@ g ghéﬁ(%?‘h%?iét h

temﬂéHhB‘e 61 3(ﬂﬁ1ﬂﬁ1tesow\|feri\§u{ox éarb(Qayl-ﬁ [2- (4—toluenesu1phonyloxy)ethyl]
- Met hyl t hi obenzenet hiol {1. 163@7\/\63 ad

plpelsdmp €0ABO¥D. 891 Slodd-l)(234D) ivie addsly thy rgﬁctm%ldws@‘@as algrwed to

wamfl F\‘? gonrn(@e{@%%%{r% F’é‘? Va5 stggecﬁfm %? gtgurcs) CT%Q gea% 1(')15 e aetwas evaporated
ds8%hd BleteideAstanyd wés didsdived 1ﬁ|dkt9§ﬂ&§ﬂﬂeﬁﬁﬁ@ 30 all e
]- piperidine (CAS No. 89151-45-1) (2.84g) was added,

solutidrewaswashied mithi water @0 wal} ard bm@Otnd) améadliw . Thegrgsiflue obtained on

ol R S A SR SIS DU PR o
solv?ﬁtegﬁddi’@ﬁ o%ﬁhﬁdaﬁ§ 0k thy a@ét@t@h@fh@f@feh dﬁ@ld(23§g, MB" 268d

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

piperidine.

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

Step 3 Preparation of title compound
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solution was washed with water (20 m ) and brine (20
m ) and dried. The residue obtained on renoval of the
w@olwest773vas chr omat ogr aphed on a 50g silica Be@mSEI003/002008
colum eluting with a solvent gradient of isohexane -
50% et hyl acetate/isohex@ne. Yield 2.5g, M+ 268. 15
.Step 2 Preparation of
Varigy ?\ert - but oxycar bonyl - 4- [ 2- (4- et hyl sul phonyl phenyl sul
Pha¥lor&ddRME heid P4 REY WA DRied §d a sGtuBomof N-rbrebufdRarbdnkl-4-[2-(4-
P- 0 O m Chl oroper benzoic acid (5.64g) was addéd to "a
methglotlphomipheny Neipb oty )etiyd jpjmeaidinen( 1944) in dichloromethane (20 ml) and

was QiCEt 36 SHBY LRI GED TR TG o ot B b i VS evaborated to
drynd®s $hAHR rh@suAli N1 e ddurh 9MRokRIBRES Al &Rbcted with

was stirred for 16 hours. The reaction m xture was
dichlomstetithnei(3:120sal)uThe eombipee dichlsouethandéxdacty oreae dried and

evapdifie taAneth @ e pBra eabt b hElds MHERGauct was
chr omat ogr aphed on a 50g silica Bond Elut col um

eluting with a solvent gradient of 20% ethyl
Variat 8t at e/ i sohexane - ethyl acetate to give the product,

ield 1. 82 375.9. 25 3 t fotitl .
Y o SOk e AshBr ekt bR 4 L5008 209! §ia frpeSolution

of NAerTblfok Qi8R R 112 -(35h&hiBulfhonyiFenfdapRoryd)cthySplpetidng (5.62g)
of N-tent-butoxycarbonyl -4-[2-(4-

in dighderhynethanp bidrml) shé sjring vssceptiveed ot | bpelheireaetion mixture was
L (1.940) .in dichl t 201 | owed
b A R TE AR O 3l RS Y

driedindEriigh Wadiu@Y, IMe kidlk @6mpourkl Wiy s sise@aditd Birddsdrileaalt, yield
was, di ssol ved in 2M sodi um hydroxide (15 m) and

4.88g M Hh33560. with di chl oronet hane (3x20 m ). The
conbi ned di chl oronet hane extracts were dried and
evaporated to dryness to give the title conpound,

The folietvehgloodthoulitrwert abso préfaréisity 4 Profess ahatbiaus toMethdd B
hydrochloric_acid in dioxane (15 m) was added to a

stirred Q\)\I)ﬁion

S
H N \©\ R4a
MH"

R
Cyano 279
Fluoro 272
Methyl 268
Methoxy 284
Hydroxy 270




of
N-tert-but oxycarbonyl - 4-[ 2- (4- nmet hyl sul phonyl phenyl sul
w@boapseres hyl | pi peri dine (5.62g) in dichloronmetTisEe®03/002008
(15 M) and stirring was continued for 1 hour. The
reaction mixture was tré&urated with diethyl ether
and the solid forned was filtered, washed with diethyl
et her an@\\ i ed under high vacuum The title conpound
ai p8q gs its hydrochloride salt, yield 15
H 3%.9. The foll owi ng compounds were al so

Rda R a M+ Cyano 279 Fluoro 272 Methyl 268
Met haxy 284 Hydroxy 27020 WD 2004/ 056773

R* PCT/ SE2003/ 002008 [ ®&0 i0 S~R4 HN R M+ nmethyl 192

eyet 9}'% m=3=yi—255

—yetohexyt—266——mpy
= met hyl -i m dazol - 259

X
e
cycloheR@t Ny -1, 3, 4-thilaggeazol - 2-yl 276 Mephod C
3- Phenyl - 3- (N-ne ' 1din-4-y1) propional

pyridieByde 0 (11 O

1-methyl-imidazol-2-yl 258

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

Method C
3-Phenyl-3-(N-methanesulphonylpiperidin-4-yl)propionaldehyde

<
07N

Step 1 Preparation of 4-benzoyl-1-methanesulphonylpiperidine

~
=

I
S
0° N

Methanesulphonyl chloride was added to a stirred slurry of 4-benzoylpiperidine
hydrochloride (4.51g) and triethylamine (8.35ml) in dichloromethane (100ml) at 0°C. The
reaction mixture was allowed to warm to room temperature and was stirred for 16 hours. The
mixture was diluted with dichloromethane (50ml) and washed with ammonium chloride
solution (2x25ml) and brine (25ml), dried and evaporated to dryness to give 4-benzoyl-1-
methanesulphonylpiperidine as a white solid, yield 3.98g. NMR (CDCls): 1.93 (m, 4H), 2.81
(s, 3H), 2.98 (d-t, 2H), 3.40 (m, 1H), 3.77 (m, 2H), 7.43 (t, 2H), 7.57 (t, 1H), 7.89 (d, 2H).
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iO 5 Step 1 Preparation of

4- benzoyl - | - met hanesul phonyl pi peridine 0 1l OS NO
waovedohasesul phonyl chl ori de was added to a sti rPE€MSE2003/002008

slurry of 4-benzoyl pi perj dine hydrochloride (4.51q)

and triethylam ne (8.35 i n di chl oronet hane (100m )

t, 0C. The a .

step 7 Pphacaipes oy o e g epripelBpad parE 3 i
m xture was dil uted \A}th di chl or onet hane (50nl) and
washed wi th anmmoni uﬁ,xs;hl gi de solution (2x25nml) and
brine (25m), dri edPand evaporated to dryness to give

4-benzoyl - 1- met hanesul yppon I pePidine as a white

(s, 3H), 2.98 (d-t, 2H), 340 (ﬁ’i 1H), 3.77 (m 2H),
7.43 (t, 2H), 7.57 (t, :
2004/ 056773 PCT/ SE2003/ 002008~ 69 Step 2 Preparation
of et hyl

3 TR bistirimethaehA g ds (HioHgh oficpvisalution iy THE) ot added
drop\915§J I\fs (’s}!flgtloﬂ-bit tﬁbﬂﬁﬁﬂ bsiHonb ARy {2593 ke PHEG (46 uidek affbrgon

ution in was added dropwi se to a
atmosyerd amithe mlxmreekwsﬁtmdiphﬁhmmsatﬁe slumry 98 Abenzayl-tHE

e BB 0085 TR e B 068
allovJE%ttG %ﬁﬁ% RIRMERRieRiide @ 8tifr e o) cohfinubtiifof ZORdurs WaEe reaction

ded, the reaction mxture was allowed to warmto

mixturo mstddupdwatmdtehlarmm@aner(i%@igl)waé watani($0rokd The preagic layer was

washaa ﬁjovlv e r Ct I c§n acﬁ%ﬁ%& %al%t %% glr%yztrrhcted Wlth
d1chlbﬁiﬁ§‘éthel’iﬁ5(5 omgs |Tﬁ@| cHinbihed@diBlorameihhiCe:¢RERIvRed mm@wﬂa brine
extracts wereé in turn extracted with 10

(251d), dhied arshestaparated(ts drmiess. THee tesifes Wesiclupwpiographed paad0g Biotage

S.er e she b
I N e
fractioR (@ 6980arfdl Oth8&S 014 Ftadtion €. Sﬁg?d Bott flaction® (diﬂﬁrﬁns 1somers) were

gr adi ent 330 5% et hyl acetate/isohexane to give a | ess
com‘tpgq:chand used for the next step.
Less-polar NMR (CDCls): 1.27 (t, 3H), 1.69 (m, 2H), 1.81 (d, 2H), 2.72 (s, 3H), 2.72
(t, 2H), 3.81 (d, 2H), 3.88 (m, 1H), 4.21 (q, 2H), 5.78 (s, 1H), 7.11 (m, 2H), 7.27 (m, 3H).
More polar NMR (CDCls): 1.01 (t, 3H), 1.56 (m, 2H), 1.85 (d, 2H), 2.31 (m, 1H), 2.63

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

Step 3 Preparation of ethyl 3-phenyl-3-(N-methanesulphonylpiperidin-4-yl)propionate
Nt
0?> N
O~
o

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



10

15

20

fraction (1.62g) and a nore polar fraction (0.539).
Both fractions (cis/trans isoners) were conbined and
w@e®d/osaor3 t he next step. 15 Less polar NVR ( COEIBYE2003/002008
127(t 3H), 1.69 (m 2|—_|/) 1.81 (d, 2H), 2.72 (s,
2.72 (t, 2H, 3.81 d 2H), 3.88 (m 1H), 4.21

ﬁltr%lg evgﬂ&?tg(? t‘}\i%ﬁé{"is&[ﬁ% ;)rodféftpfga?}t)ec? \%% usei%grég% H?xtg}_qp without
ﬁlrtHer%ﬁnﬁdatloZﬂ‘Mf%461 (m 1H), 2.63 (t, 2H), 2.74 (s,

3H), 3.83 (d, 2H), 3.92 (q, 3H), 5.82 (s, 1H), 7.04
(d 2H, 7.30 (m 3H). 20 Step 3 Preparation of ethyl

t han i di n-4-yl) propi onat
step2t B 13- AR BB it b oy

3 phenyl - 3- (N- net hane phonyl pi peridi n-4-yl)acryl ate
(2.06g) in ethanol 3§Lﬁ was hydrogenated over 24
hours under a hydroge% fi bal | oon using 20%
pal | adi um hydroxi de as c ~JheHr eaction m xture
was filtered through Celite and the WO 2004/ 056773
PCT/ SE2003/ 002008 70 filtra vaporated to dryness.
The product obtai ned was use r the next step
wi thout further purification:

3 E\hﬁﬂft ﬁ%d%ﬁﬁt%-ﬁ}q?] Q@ e{ﬁ)ﬂ[n% Cfny lﬂwd\{l')d' yl)p?oplonate (2g) in

THPB(lphléhyhs &d@&mm@msaﬂ ﬁhnmmmlm@mlﬁmmy&n&é QZ@Q&I@? HANF (20ml)
tO%}@HEE THE (10m ) was added to a suspension O
a SRR ONF I Umivedr (18 reastonmixture WagliopGaty wasm to®om

tem e oma%ﬁgﬂﬁe&”ﬁﬁ@ WM \K}%@Onﬁ?%ﬁ gath r{gp%\ﬁﬁygégg%c\%ﬁ]?

to warmto room ure a
sulphase € g) VEhereatti@mnjxtuvasvaa d’ﬂ‘er:bdf anid It B Hralpy/evaparaRsal tbl di-ykess to

gWeﬁ%%ghat% él qg&. The reactlon m Xt ure was flltered and
breprofpgtas e G fpaparield 137 2d NMBISEN:): §i40dm AH), 1.57 (m, 1H),
17860 gn? t. S8R 2y 895 f{%aﬁm&' @ n>290 NVR], TR, 11), 3.42 (m,

1H), 3.67 (d, 1H), 3.80 (d IH) 7.04 (d, 1H), 7.19 (t, 1H), 7.29 (g, 2H).

Step 5 Preparation of the title compound

O
~

07N
-0

Dess-Martin periodinane (739mg) was added to a stirred solution of 3-phenyl-3-(N-
methanesulphonylpiperidin-4-yl)propan-1-ol (454mg) in dichloromethane (8ml) and stirring
was continued for 2 hours. The reaction mixture was diluted with dichloromethane (100ml)
and washed with 2M sodium hydroxide (2x50ml), brine (50ml) and dried. The product

obtained on removal of the solvent was used in subsequent steps without purification.
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1.78 (m 1H, 2.01 (m 2H), 2.45 (m 2H), 2.58 (t,
1H, 2.70 (m 3H), 3.31 (m 1H, 3.42 (m 1H), 3.67
w@ cgo4/254773 3. 80 (d, 1H), 7.04 (d, 1H), 7.19 (t,PdFHE2003/002008
7.29 (q, 2H). 15 Step 5 Preparation of the title
conmpound O \ii O-S Ni o Dess-Martin peri odi nane
739ng) was added to a stirred solution of
Methgdﬁenyl 3- (N
4-Betiraflesniphon Pipemdsuddhon ¢ DDl -pigeridine
NGE?E@??%%ane (8%23§ and sti rﬁrﬂlénjga]@ was cont ?ﬁued #)hpt
2 hours. The reacti%
di chl or oret hane (10
hydr oxi de (2x50m

e was diluted with
vvas?hed with 2M sodi um
m)—ar8 dried. The

m xt

product obt ai ned renoval of the—sol vent was used
i n subsequent steps w thout puri fi¢ 3 on. WO
2004/ 056773 PCT/ SE2003/ 002008 71 od D

N- ( 3- Phenyl - 3- chl or opropyl ) - 4-[ 2- (4- méfﬁanesul phonyl ph
enyl sul phonyl )et hyl]-piperidine C1 & NS 00O
’]("Igétﬁglg q'ﬁlé F"azldééﬁ% aas@ﬁﬁf%nto?l\ﬁ(ﬁﬁ}bdi‘&bﬂ@ pBEnylpropyl)-4-
roxy:3-p propyl)
[2- (4E1ﬂet¢14nem1phamﬁphdrwtmlphbpﬁ@nboﬂbpipphdmy I(}.82¢yih dighiqremediane (20

b vl nenony o s 3yt B e s o

at roSth téthEGafuPd, ThE rERHES miBthre WRAWARER SIRER Ly WIE water (25 ml) and
reactton m xture was washed successively with water

brine((25 mﬂ) pndidded. Ohi m@xd@@btﬂlr)edeafwr thmes@! offthe seluentdvas
i ned,aft

o R0 K e BB BB ey pint o

aceta%é Ut@% ﬁ%thiho% 21 YRbHe @ &etnﬂ@fcoﬁipbﬁﬁd IR1@098 gtMH+ 483.99,
0% net hanol / et

acet a i v he title conp
NMB(C&I@IJ) Z3¢m, mbglﬂm, ad1), IRIIGR( 251;231)-23(1_19,2}@@4@9;)2H) 2.8-2.9

i 3153 ) oo 3 60k TP S g, (L

(m 1H), 7.3 (m 5H), 8.2 (m 4H)
N- ( 3- Hydr oxy- 3- phenyl propyl ) - 2- (4- nmet hanesul phon

P ...
N- (3I=i[éyx§r|os3a-|3gbh@ny]lp)qul)y4 [2-¢- ihamsn hopydphenylsulphonyl ethyl¥ piperidine

HO

Sodium borohydride (100mg) was added in portions to a solution of N-(3-0x0-3-
phenylpropyl)-4-[2-(4-methanesulphonylphenylsulphonyl)ethyl]-piperidine (1.22g) in ethanol
(20ml) at room temperature and was stirred for 18 hours. The reaction mixture was
evaporated to dryness and the residue was dissolved in dichloromethane (30ml) and this
solution was washed with water (25ml), brine (25ml) and dried. Removal of the solvent gave
the title compound as white solid, yield 1.21g, MH" 465.98.

N-(3-0x0-3-phenylpropyl)-4-[2-(4-methanesulphonylphenylsulphonyl)ethyl]-piperidine
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S . 1\ o0~0 15 Sodium borohydride (100ng) was added
in portions to a solution of N-(3-o0xo0-3-

W@ b@apsqgropyl ) - 4- [ 2- (4- met hanesul phonyl phenyl secpbE2093/002008
et hyl ] - pi peridine (1. 2297) in ethanol (20m) at room
tenperature and was stirfed for 18 hours. The reaction
m xture was evaporated to dryness and the residue was
di ssol ved in dichl orpasth (30nml) and this 20
sol uti on was washeg=m t t Zﬁgﬂ), brine (25n)
and dried. Renoval of the 5ol venixgave the title
compound as white id, yield 1. @ M+ 465. 98.

N (3- Oxo-3
- phenyl propyl ) - 4-[ 2- (4- met hanesul phor;gclophenyl sul phonyl
et hyl]-piperidi ne WO 2004/ 056773 PGT/'SE2003/ 002008

-uChlorepmpinpiaore (150 PaBagel BUIRRARS of 1I200) Ve
mem%%?%#g&g%wgﬁﬂy&wj ‘Bﬂ’@ﬁm.n)??}vg hdgadﬁa%;ardg glgg&lb ed in Method

s  described in
B) arglfosasssiunmearbortatn@ t09 ] i DB (20mIbE the gvinthreawas stired at room

tempRT Gtk B KT Ao I PR g Res g A ffigue was
disso(ﬁj\i%gliiﬁ W Smehss@oMRd THE HirblopiMmRE BBt $a8iwhshedRfith water

hl or onet hane sol ution was washed with water
(25m2 Brifd (23ml) mel drdSniiheapsidutr ohsainedrpfgerrempen of Bistsalventwas

eSS B AL A
aceta%—@%%ﬁéth&fol/%fb?ly heet-A6 8 @V & thdAferidhipanad ed Bitite solRY giell 1.22g,

to give the tifle conpound as a white soli

d I d
ME46339, NDMROEDCAE3. 2574 (o RS0 G9: 45D, 201y 2F 2 8, 2, 8.9 (m,

2,933 % v S B A 1 S ey BaE s oy
8.2 (m 4H). Method E

(R -3-(3,5-D fl uorophenyl) - 3- (4- net hanesul f onyl phenyl)
MethodBi onal dehdye Me02S 15 F\ F

(R)-3~(3,5-Difluorophenyl)-3-(4-methanesulfonylphenyl)propionaldehdye
MeO,S

This was prepared from (45, 5R)-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-
phenyl)propionaldehyde from phenylmagnesium bromide (Method A); NMR (CDCls): 3.05
(s, 3H), 3.20 (d, 2H), 4.72 (t, 1H), 6.75 (m, 3H), 7.35 (d, 2H), 7.88 (d, 2H), 9.75 (s, 1H).



This was prepared from (4S,

5R) - 1- (3-[ 4- met hanesul f onyl phenyl ] acryl oyl ) -3, 4-
wa@leoweokorl3 5- phenyl -i m dazol i di n-2-one and PCT/SE2003/002008

3, 5-di fl uorophenyl nagnesi um brom de using a nethod

sinmilar to that used to Prepare

‘}5&3&13 phenyl - 3- (4- met hanesul f onyl -
Met yl ) propi onal dehyde from phenyl nagnesi um br om de

MRS p PP npptl Bl Dok
(d, /él—l) 9. 55 (()s 1|;|)3 I\/\é\?hZOOM 056773

Step 1 (aoT ATk F ORI HPER D) 17 Eottparopharslslsemy b

pme é)ethyl] piperidine Step 1: (R or S)

3-chl or o- 3- phenyIBropyI) 4-[ 2- (4 fluorophenylsulpho
nyl)ethyl]- 5 piperfdine I N F p "O Methanesul phonyl

chloride (158 | d a sol uti ofF (S)

N- ( 3- hydr oxy- N

phenyl propyl ) - -(4-flu I )ethyl]-pip
eridine (600 ng) and triet hyI am nes \10417 [) in
dlchloronethane (10 m) nalntalnedDat 0C under an

o AL BRR ool 30 P G st
pheng}%ﬁyl) JJ[@-(4JH€1 bty 1§l xHoRy e thiy p‘g{bdﬂdﬁﬁcﬁm tdg) and triethylamine

i chl’or onet hane (50 'm )" and was w th saturated
(417a,ﬂmm divhlaroinetliade (ls(lmlnlbtm@nta(nzd 2650%0 ynden dn brgonetpophere) The

e o SRR S B YIS By g b o
reactEM &1}4&}%@%% hxlu%dlﬁthm&cﬁlﬁr&ﬁ@tl(xah%lﬂf% mh) £ \bﬁ@he& ﬁﬁt? nsftu%ed
amoniin, chldside. selutiom(2:239) ml)Bd beine (). angtdgpd jlen(l(s()a of the solvent

o S B BB 6l LTI 1.1

2. 24Q§) 1§H)O heRry Cf&n 3. B@Eﬂdeﬂ?ﬁ 9l0RT0HYH) QP@P(tOIHﬁ 7I2001 40 GBITH),
I oxane was added to a suspension of
7914mg ZH]{ MSHQ@(M@ﬁényI sul phonyl ) et hyl ] pi peridine (407
ng) and potassium carbonate (414 ng) and the m xture
was heated at 95C for 17 hours. The reaction m xture

Step\Qa§S)@lI N0 8rok§- %ﬂiﬁngﬂﬁ‘@by\l\ﬁﬁ-[W—ﬂhbﬂo@ﬁ@@l&iﬁﬁhmﬂ)ethyl]—plperldlne

i cHl oronet hane (10

Shaoles

// \\

A solution of (S)-1-phenyl-3-(4-toluenesulphonyl)oxypropan-1-ol (459 mg) in
dioxane (10ml) was added to a suspension of 4-[2-(4-fluorophenylsulphonyl)ethyl]piperidine
(407 mg) and potassium carbonate (414 mg) and the mixture was heated at 95°C for 17 hours.
The reaction mixture was allowed to cool and was partitioned between dichloromethane (100
ml) and water (50 ml). The organic layer was collected and washed with water (50 ml), brine
(50 ml) and dried. Removal of the solvent gave the title compound, yield 607 mg. NMR:
(CDCls): 1.18-1.69 (m, 8H), 1.82 (m, 3H), 2.02 (m, 1H), 2.48 (m, 1H), 2.62 (m, 1H), 2.93 (d,
1H), 3.05 (m, 3H), 4.89 (m, 1H), 7.21-7.40 (m, 7TH), 7.92 (m, 2H); MS 406 (MH.
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m) and water (50 ml). The organic |ayer was coll ected
and washed with water (50 m), brine (50 m) and

waleioedse7Renmoval of the sol vent gave the title POIRE2ONFI02008
yield 607 ng. NMR 25 (CDC13): 1.18-1.69 (m 8H), 1.82
(m 3H) 202 (m 1H), 2748 (m 1H), 2.62 (m 1H),

Met%qﬂga 3.05 (m 3H), 4.89 (m 1H), 7.21-7.40
7. 92 (m 2H); NB 406 (M). WO 2004/ 056773

R) F S HIR VDB erifth-Mst)bm: ﬁd(fﬁioro henyl]propionaldehyde

®) 3@-([I - Met hanesul phonyl p‘?%’}arl g3| n-4-yl) p f'%p pdl fl uo% oph

enyl ] propi onal dehyde \ NP O=s N -0 F T1F Step1l
3-[ N (Benzyl oxycar bonyppﬁperl di n-4-yl )] propenoi c acid
ONOH 5 OA mxture of
N- benzyl oxycar bonyl - 4-f or I peridine (10g), malonic
acid (4.2), pyridine (4 and piperidine (0.4 m)
was heated at 100C for 2 hour/S-\The reaction m xture
was all owed to cool and iluted with et hyl acetate
(100 m ). The sol ution hed wth 2M HC1(2x100
m), dried and evaporated dryness. The resi due was
triturated with 10 i sohexane Fo give the title

conpound, vyield 13. m 2 1.7
Step(lnﬁ%@enwl%w(ﬂmmi Pe’g “sé(y TOE olc %Fl d( 2H) , v 5. 05
(s, 2H), 5.75 (d, 1H), 6. (m 1H), 7.35 (m 5H),
12.25 (broad peak, 1H). Stlep
N- ( Benzyl oxycar bg o1 pad’i
i sopropyl ester 0O J~ N

- 45yl ) propenoi ¢ aci d

A mixture of N-benzyloxycarbonyl-4-formylpiperidine (10g), malonic acid (4.2),
pyridine (4 ml) and piperidine (0.4 ml) was heated at 100°C for 2 hours. The reaction mixture
was allowed to cool and was diluted with ethyl acetate (100 ml). The solution was washed
with 2M HC1 (2x100 ml), dried and evaporated to dryness. The residue was triturated with
isohexane to give the title compound, yield 13.5g.

NMR (DMS0d6): 1.2 (m, 2H), 1.7 (m, 2H), 2.35 (m, 1H), 2.85 (m, 2H), 4 (d, 2H),
5.05 (s, 2H), 5.75 (d, 1H), 6.75 (m, 1H), 7.35 (m, 5H), 12.25 (broad peak, 1H).

Step 2 N-(Benzyloxycarbonylpiperidin-4-yDpropenoic acid isopropyl ester

O/U\N
O Uy

A solution of N-(benzyloxycarbonylpiperidin-4-yl)propenoic acid (52g) in
isopropanol (500 ml) containing concentrated sulphuric acid (20 mi) was heated under reflux
for 32 hours. The solvent was evaporated and the residue was dissolved in ethyl acetate (250
ml). The ethyl acetate solution was washed with water (2x250 ml) and saturated aqueous

sodium bicarbonate (2x25 ml) and dried. The residue obtained on evaporation of the solvent
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A sol ution of
N- (benzyl oxycar bonyl pi peri di n-4-yl ) propenoi c acid

W@ 2@g)p35d7m3 | sopropanol (500 m ) contai ni ng conPENSERARDFEN2008
sul phuric acid (20 mM) was heated under reflux for 32
hours. The sol vent was e?/Sapor ated and the residue was

was SeSREbY But s Poh BR BB e Tl RS phgrane-
25% %ﬁlsfyac%ta%hs@%@ﬁgﬁo?g@vémé kuchinpaiddopRIE542x25 M) and

dried. The resi obt ai ned on evaporation of the
sol vent WO 2004/ 056773 PCT/ SE2003/ 002008 75 was

Step Sl FEHEOG Smart O PERRORRE oI 3¢ 20 W 1 @
dlﬂu%ghﬁ{@gfoﬁﬁﬁﬁé%@ﬁ)lsélﬁ’oﬁﬂ\éﬁef h)e title Corrpound yield

p 3 Preparation of
3- (N-benzyl oxycar bgmyy pi pe_qdln 4-yl)-3-(3,5- 5
di f | uor ophenyl) pr o@ d i sopropyl ester 04 ON O
F O F Dioxane (100 ) was chrged to a 500 mM three
necked flask and purged wi tR_afgon for 10 m nutes.
Acet yl acet onat obi s[ et hyl ene] r hyd (620 ny) and
R- Bl NAP were added and the m ) s stirred for 10
m nutes. 3,5-Difluoropheny 14 [
added 10 and the m xture wasx pdrged with argon for 10
m nutes. N-(benzyl oxycarbonyl piperi di n-4- yl)propenoic
acid isopropyl ester (8 g) and ethanediol (20 m) in
di Dicaiage (100@nlyiwas weargedbbeiDO mhidirdemeckidkflask andpyrged with argon

T RSO T R —
and tﬁi@iﬁ i@?soé’!ﬂﬁd%f 1Y Bl 3AKTDM 8, ﬂ%lb‘@?&f‘@ﬁ’clﬁ bl!'9%9‘ 94s added

acetate (3x100 m). The conbi ned washin
and the mx‘mmwaxr ptrgetl with drgondes1 Gmdhutdse NH @mbﬂmrmhqlm@mA-

oL SR S ASFURf DE AYHEE1 %) e s

and ﬁib %ﬁ%& gé‘cil%h Bk dondBe1 Mirtds. (18% iR uiFt dwas Hédt&ﬂat 100°C for
evaporated to dryness. The product obtai ned ) ouch
thpé oug

18 hms allowed t¢ codd@nd 04 phssed througiusctivated alutana Q00gyw

w1th§351% é?ﬁ?fgﬁ if)agﬁnalp 0 f i 0 ecLBrg ilrullggfslé%eg% Ig?zﬁ)é)ﬁa %4 g dérless and the
residde OBlaRRAWHs Hitoed ugetﬁ?l aefatd (100 LRPARNYAhBE SRRB&IVely with

acid I sopropyl ester.
saturated aqueous sodium bicarbonate (2x100 ml) and 2M HCI1 (2x100 ml), dried and

evaporated to dryness. The product obtained (12g) was shown to be 40% of the required

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

Step 4 Preparation of (R) 3-(piperidin-4-yI)-3-(3,5-difluorophenyl)propanoic acid isopropyl

ester.

A solution of (R) 3-(N-benzyloxycarbonylpiperidin-4-y1)-3-(3,5-
difluorophenyl)propanoic acid isopropyl ester (12g) in ethanol (300 ml) containing 20%
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OO F Asolution of (R

3- (N- benzyl oxycar bonyl pi peri di n-4-yl)-3-(3, 5-
waledokioparaphenyl ) propanoi ¢ acid i sopropyl esterPCI/REH003/602008

et hanol (300 m) containing 20% WO 2004/ 056773

PCT/ SE2003/ 002008 76 pal% adi um hydr oxi de on char coal

pta L8 SR 0 B b PR Blon

The &Yﬂ?s‘? RA%E Eilketcd Al YIERBrateOwaH @ ?&l’ﬁ&dttd) HyReSORE e title compound
(10g) which was used without further purification. 5

(10g)9!vh1ph SvaPneplwdhow fugier pRyification.
3- ( N- net hanesul phonyl pi peri din-4-yl)-3-(3,5-difl uoroph
enyl)- propanoic acid isopropyl ester. O \ I/O o=s'

Step iy ﬂep%ﬁa@oﬂz oli\@) BWMB@MﬁhOﬁ? g‘iﬁn @ﬁl—@%l)zfgb sasfhagsisdnyl)-

a solutio 3- (piperi 4-y
prop(rﬁuﬁaaidifsbpmppbdf%yl ) propanoi c acid i sopropyl ester
(10g) and triethylamne £3.89g) in 10 dichl oronet hane
(100 m) at OC. The rgagtion. m xture was allowed to
warmto room tenperaturg—and was washed with 2M HO
(2x50 m) and saturated aquous sodi um bi carbonate
(2x50 m), dried and evaperated Ko dryness to give the
title conpound (10g) which)was d w thout further
purification. 15 Step 6 atPon of (R
3- (N- et hanesi i | phonylfoigery dPn-4-yl) - 3- (3, 5-
Qo=s NOH F

Methanesulphonyl chloride (3.7g) was added to a solution of (R) 3-(piperidin-4-yl)-3-
(3,5-difluorophenyl)propanoic acid isopropyl ester (10g) and triethylamine (3.89g) in
dichloromethane (100 ml) at 0°C. The reaction mixture was allowed to warm to room
temperature and was washed with 2M HCl (2x50 ml) and saturated aqueous sodium
bicarbonate (2x50 ml), dried and evaporated to dryness to give the title compound (10g)

which was used without further purification.

Step 6 Preparation of (R) ‘3-(N-methanesulphonylpiperidin—4-y1)-3-(3,5-

difluorophenyl)propanol
0]
o=/
\
N

OH

F
Lithium aluminium hydride (25 ml of a 1M solution in THF) was added dropwise over
15 minutes to a solution of (R) 3-(N-methanesulphonylpiperidin-4-y1)-3-(3,5-
difluorophenyl)propanoic acid isopropyl ester (10g) in THF (150 ml) at -10°C. The reaction
mixture was stirred at —10°C for 30 minutes, 2M NaOH (25 ml) was added, the mixture was -
filtered and the filtrate evaporated to dryness. The residue obtained was dissolved in ethyl
acetate and washed with 2M HCl (2}{1 00 ml) and dried. The residue obtained on removal of



F Lithiumalum niumhydride (25 m of a 1M sol ution
in THF) was added dropwi se over 15 minutes to a
w@a etouhsom of (R) PCT/SE2003/002008
3- (N- et hanesul phonyl pi peridin-4-yl)-3-(3,5 20
di fl uor ophenyl ) pr opanoi c’facid i sopropyl ester (10g) in

e s e o S i BREL S 0 vy g
(SO%aéiﬁiﬁC&cettaﬁﬁsdHe%éﬂér EotifScethic) tegiod th%ﬁiiletdbﬁlpﬁ)uhd rﬂél@2 2g.
evaporated to dryness. The resSidue obtained

di NS (RSOt h§$-1. 2023 el 3rih, WHLHe? (i2ED, DRA(IH@H) 2.6 (m,

210, ¢ G o G- bl Slbdgbitboton: Gy e &3 Gt~

was chromat ographed on a Bond Elut columm eluting with
a solvent gradient (80% ethyl acetate/isohexane -
Step &t Prgparatet aff ®) 3+@-giethaneswéphonylpéipesidimppbiybd3-(3bel d 2. 2
0.95-1.2 (m 2H), 1.3 (m 1H), 1.6
dlﬂugwéﬁpgopé‘“’(amjeg%% 2.6 (m 2H), 2.8 (s, 3H), 3.1 (m
1H), 3.2 (m 1H), 3.4 (E1H, 3.5 (m 1H, 6.8-7 (m
3). 5 Step 7 Preparat 0943 of (R)
3- ( N- net hanesul phonyl pi pe i n-4-yl)-3-(3, 5-
di fl uor ophenyl ) propi onal dehyde. \ i0 o=s N OFF
Dess-Martin periodi nane (g was added to a solution
of (R 3-(N 10
met hanesul phonyl pi peri di n-4=yl)-3=¢ 3, 5-di f | uor ophenyl )
pt hane (40 nml) and the

propanol (0.8g) in dicli-of
m xture was stirred for 1. ours. The reaction

m xture was washed with 2M NaOH (2x20 nl) and dri ed.

The saql utJ on of the title ound. i.n_di met hane

weDe oMt Horiggisan ) s e ig Ao in RECRLTCR ( R
me tl\§ §s%(y§§hﬁ§{ﬁ%ﬁ&hm19nw -8, RaliwtdtdnyhproparR Q194)RA ARAMbSmethane
(40 ml) and the mixture was stirred for 1.5 hours. The reaction mixture was washed with 2M

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

in subsequent reactions.

Method H
(R) 3-(N-Methanesulphonylpiperidin-4-y1)-3-phenylpropanol
\ S
0=§
\
N

OH
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N ~OH WD 2004/ 056773 PCT/ SE2003/ 002008 78 Step 1
Preparati on of

w@2qonossrhanesul phonyl pi peri di n-4-yl ) pr openoi cP@ELSER003/002008
acid chloride. 01l ISNdO O 1-Chloro
N, N, 2-tri et hyl propenyl atfi ne (1.06 nl) was added

W se 0 0 n1nu t.0. a

Step § PO Sh S BHORyBIEBBRY BirRia s 5 DRis it eoid arig chloride.
(1.86g, 5 prepared from
N- et hanesul phony! pi peki di
241134-35-0] accordi # t¥ stiep 1 of Method E) in THE
(20 m) under an atnosph f and the mxture
was stirred for 2 hours and used |rectly in step 2.
Step 2 Preparation of

AR U S AR g 1

mmu es lt&ma Qléfﬂengrﬁof Nllmdthddel ?Héﬁﬂplﬁéﬂdlhﬂeﬂhﬂbﬁdnbw e)cﬁl’faldf% g,

a IMsolution in was added dropw se
prepaedsfremdﬁ-smaﬂuanesﬁulphonylplpendme-4-carboxaldehyde [CAS 241134- 35 0]

w3 SRR PR DA G B SEfgon o e

rmxtﬁr@%@ats'sﬁﬂed"fdf@l{o%rs\"ﬁﬂ usbd Bir€dlydh step@C for 10 minutes,
lowed to 15 warmto OC and nmaintained at this

terrperature for 10 minutes then cooled again to -10C.

R e S

dlmeﬁiyh-qvmn 1qnﬁmﬂla@-z-eﬂéntermerature and washed with

e- 4- car boxal dehyde [ CAS

wat er 0O m). The _agqueous extract was extracted
with et hyI acet at KﬁBxSO m ) and the,ethyl acetate
extracts were drief<gnd\the re g{passed t hrough a

90g Bi ot age col um? el W th also nt gradi ent 20
(50% et hyl acetatel/is t hyl
acet at e/ i sohexane). Yield 1. 899O LGAMS MH' 406,

Lithium bis(trimethylsilyl)amide (8 ml of a 1M solution in THF) was added dropwise
to a suspension of (4R,59)-1,5-dimethyl-4-phenyl-2-imidazolidinone (1.52g) in THF (20 ml)
under argon at —~10°C. The reaction mixture was stirred at —10°C for 10 minutes, allowed to
warm to 0°C and maintained at this temperature for 10 minutes then cooled again to -10°C.
The solution of the acid chloride prepared in Step 1 was added dropwise and the reaction
mixture was allowed to warm to room temperature and washed with water (100 ml). The
aqueous extract was extracted with ethyl acetate (3x50 ml) and the ethyl acetate extracts were
dried and the residue passed through a 90g Biotage column eluting with a solvent gradient
(50% ethyl acetate/isohexane - 70% ethyl acetate/isohexane). Yield 1.89g. LC-MS MH" 406,
NMR (CDCls): 0.8 (d, 3H), 1.5-1.6 (m, 3H), 1.9 (m, 2H), 2.3 (m, 1H), 2.7 (m, 2H), 2.75 (s,
3H), 2.8 (s, 3H), 3.75 (m, 2H), 3.9 (m, 1H), 5.3 (d, 1H), 6.85 (d-d, 1H), 7.1 (d, 1H), 7.2-7.35
(m, 3H), 7.45 (d, 1H).

Step 3 Preparation of (R) 1-[3-phenyl-3-(methanesulphonylpiperidin-4-yl)propionyl]-
(4S,5R)-3,4-dimethyl-5-phenyl-imidazolidin-2-one.
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NMR (CDC13): 0.8 (d, 3H), 1.5-1.6 (m 3H), 1.9 (m
2H), 2.3 (m 1H, 2.7 (m 2H), 275(s, 3H), 2.8 (s,
W@ RH04/036775 (m 2H), 3.9 (m 1H), 5.3 (d, 1H), BCBSE2003/002008
(d-d, 1H), 7.1 (d, 1H, 7.2-7. 35 (m 3H), 7.45 (d,
1H). 25 Step 3 Preparati®n of (R
1-[3-phenyl -3-(neth nesulphonylpiperidin 4-yl) propi ony
I]- (4S,5R) -3, 4-diggt hyl -5 phen [ - daZO|IdI n- 2- one.
WD 2004/ 056773 PCIL 0 00200 "Il 0 OSN
~N N A mxture of c .78 g) and

(1 41 M) in THE
1 hour then cool ed

to 78C and phenyl magnesi y# .4 m of a 1M

solution in THF) was adde
stirred at -78C for 30 mn ©s. A sofution of

Srh I ROPRGHLD S TE xS o Fe AR it inine
1 41% é’g T?%"(%b ?ﬂ s st{rfédfd}_rgé](e rgén &k 1“Eou9fcheﬁ cbdled @ LY8°0rand

was added over 10
phenylnmghafium&imini‘dh (ES # edatfiadM m)lxlthm & WdE) weg added apd thezgigture was

sirrogi 7 $ckor 30 P r & SAREOR Bh LA apea TR FPR TR PR 4
yl)prgﬁén g@saaﬁggﬂrﬁ §’ﬂhkl-§%h@1'§’}qg)n1é&oM§flle§he\Mltg@g?hﬂd’dhbutylboron

d the 'ethyl acetate washings were
tnﬂavm(mcmlmﬁ d‘llMIVbluHGh i Qmﬂﬁ@tbﬂr} ingFkdF (ﬁ(} @B Wap@@ld@@qug J8 minutes

bt ai ned t
and tﬁ © 5eRgteR B’t%gbrr@%?lsgﬁﬁg ﬁ%ﬁsgfo (/\}/ Sﬂur ! %%Tl Ve ne{%ﬁgr a ? 13 i
temp@g’a%eEF?¥ keaRGS) AlRlleSPRA6ASIrad%natiited through a pad of silica (50g)

cet at.e/1 sohexane) to give the product as a yellq
washedlvwith etiryledcekate. (3@ mk)l-&nd@ethylpwﬂ:a(ecmhgygs vs@re]we.ﬂled with 2M

HCl zQISO znli grg(ﬁﬁl ]a!l_l)Thf&ﬁss;gwée éﬁéa*?ﬁl Olllie 3‘1(&{%‘(‘ tﬁg%olvgrg&sa% |%ssgd
thrmz%':lr]] é’(%_]gmgag: cémnn]étﬂting?’wﬁh ﬁdol@ent]ghﬁdlelﬁ (50% néthyl hbetatallsﬁ)ﬁexane-

) 3H), 5.2 (d, 2t
70%&tD8 a@et%h%dm@leb tO m@ﬁle@rw@paﬁ %Y‘FQSW %ﬂ‘hdt w&ldd Mge H" 484.

NM@Q%%EQ@@%W%?K%L@J yl pl er| 2? y%s pro F%#)S/ (m,

1H)':J5§§§ ﬂB%}zﬂQ 3H),28(s,3H) 31(m 1H), 32(d—d 1H), 3.4 (m, 1H), 3.65 (m,

nyl - lidin-2- 1.34
LE) To05-8 94 BP0 LA acS.t G dBor BETTGH 01 B0\ by e

alum nium hydride (2.77 m of a 1M solution in THF) in
THE (10 m) at OC and the

Step 4 Preparation of the title compound

A solution of (R) 1-[3-pheny1-3—(methanesulphonylpiperidin-4-y1)propiony1]-(4S,5R)-
3,4-dimethyl-5-phenyl-imidazolidin-2-one (1.34g) in THF (14 ml) was added to a solution of
lithium aluminium hydride (2.77 ml of a 1M solution in THF) in THF (10 ml) at 0°C and the
mixture was allowed to warm to room temperature over 1 hour. Water (5 ml) was added
cautiously, then THF (15 ml) and solid magnesium sulphate. The reaction mixture was
filtered and the filtrate was passed through a 40 g Biotage column eluted with a solvent
gradient (50% ethyl acetate/isohexane - 70% ethyl acetate/isohexane) to give the title
compound as a white solid, yield 338 mg. NMR (CDCls): 1.15-1.25 (m, 2H), 1.3-1.5 (m, 2H),
1.6 (m, 1H), 1.75 (m, 1H), 1.95-2.10 (m, 2H), 2.5 (m, 2H), 2.6 (m, 1H), 2.7 (s, 3H), 3.3-3.4
(m, 2H), 3.45 (m, 1H), 3.7 (m, 1H), 3.85 (m, 1H), 7.05 (m, 2H), 7.15-7.35 (m, 3H).
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m xture was allowed to warmto roomtenperature over 1
hour. Water (5 ml) was added cautiously, then THE (15
workgo4asd7sol | d magnesi um sul phate. The reacti oPCTSEI003/@2008
was filtered and the filtrate was passed through a 40
g Biotage colum eluted Wth a solvent 25 gradient

Me tﬁxggtf o et hyl acetate/isohexane - 70% et hyl
acetate/i sohexane) to give the title conpound as a

Prep&dtioﬁ o'i‘gdmibndﬁi @Jygni’e%%fl 'm%XW@%ﬁ%sﬁ@hMS (m

195210(m2|—|) (m 1H), 2.7 (s,

3H), 3.3-3.4 (m[2H ] 3. ) 3.7 (m 1H), 3.85
(m 1H), 7.05 (mN : G 3H. WO
2004/ 056773 PCT/ SE2003/ 002008 thOMel Preparation

| Step[ 1( Biepasetion of NyBoapipkmdin-4- ﬂ)meﬁlhﬂé(ﬂ‘ﬂﬁmmym’hfﬂwﬂnkﬁyl)@ﬂﬂnde

ne ~S\' 1 \ NOOWw Step 1 Preparatlon of
[ (N-Boc- pi peridi n-4-yl hetfioxyphenyl et hyl )
sul phide S 1 \ 0OyN 504- zyl t hi ol

(0.944 m) N uspensi o dqdi um hydri de
(271 ng of%% spersion in mnera

oi BMen DVF at

0C and was stifred@t this tenperature for 15

m nutes. 4-Tosyl oxynet hyl - N- Boc- pi peri di ne (CAS
166M5theﬁy1ﬁ)1zymola(dﬂe4i nd)iorad Adled o X bukpensiersotdodRmeRydridle (271

roomte e and was stirred for 3 hours.
mg SFa S IsPFiTn T TRRSEELAHD IR GG, e SRt ghbidemperature for
15 ciiel %?29%2?%*?’?“’3?1 B “"é 0 CHUSLABIS 105 g dgfi ama the

mixthye wies e(ltm/emu) warml tdrooadtem'ﬁbmt\ﬁe laxid ias stiva&d oy alh@tu%t gUle reaction
and the res ond El ut

h t hed B
mix i RPRRIA 45 et 2000 eine Giadissnlyod mebpisametBos 50 ml
t
and ?ishs\éﬁut?ﬁfiﬁa% a;@ilsh&i)&}ﬁﬁ %gr (30! hﬁj %d%w#g&g]cﬂief WBsolvent
was gvapomat®l 4nd) thQH)sl,duQ Wais Chgonfikdgraphe oha S(O@tBonZI'Elut c%lulm{ Sluting

with fgg)lveg %rﬁéxﬁﬁtﬁz SE%W &QW@%@cetatehsohexane) H)Yleld 2g, M&q 252.14.
NMI{ (®b@g§ 10 @rcnsi 28 A1.316, 98D Y5 kol frr TR XNRI SR TR ERYIR), 2.6

h
(bt, 2H) 70(2621{)' 3.8 (s 3H) 4.1 (m, 2H), 6.8 (m, 2H), 7.2 (m, 2H).

Step 2 Preparation of [(N -Boc-piperidin-4-yl)methyl]-(4-methoxyphenylmethyl)sulphone
S
72
>r il OMe
o)

m-Chloroperbezoic acid (2.81g) was added to a solution of [(N-Boc-piperidin-4-
yDmethyl]-(4-methoxyphenylmethyl)sulphide (2g) in dichloromethane (50 ml) at 0°C. The
reaction mixture was allowed to warm to room temperature and was stirred for 16 hours. The
reaction mixture was washed with 2M NaOH (20 ml), brine (20 ml) and dried. The solvent
was evaporated and the residue was purified on a 50g silica Bond Elut eluting with a solvent
gradient (isohexane-50% ethyl acetate/isohexane) to give the title compound, yield 1.75g,
MH" (-Boc) 284.11.



O /N O mChloroperbezoic acid (2.81g) was added to
a solution of [(NBoc-piperidin-4 20
wQ@ kgoamwsd1ys | - (4- met hoxyphenyl net hyl ) sul phi de ( ZBOT/5ER003/002008
di chl oronet hane (50 m) at OC. The reaction m xture
was allowed to warmto r&iomten‘perature and was

Step §, R SRIRERS B v P (B b i ngfe =

hydnﬁﬁh%ﬁ@t was evaporated and the reS|due was purified
on a 50g silica Bond Elut eluting with a sol vent

gradi ent (i sohexane<5QY te/i sohexane) to
give the title cornpound, r\\ld Py, 25 M+ (- Boc)
284.11. WO 2004/ 0b%6Y PCT/ £ 8}3108 81 Step 3

Preparation of
L JONRS oo ﬁlﬁét%*@(@@%wﬂweﬂwbmmxﬁvs@mas
stn‘reEl(vfﬂtkEﬁ\ZI Hﬂ(]lfﬁgié@i;ane GLQ/ﬂn))rf?t m/m]im(tds- rﬁteheacmph exiytuewhy triturated
one irr in
with Qe esher o e S naed s et ihd o el R S,

triturated wth diethyl ether and the solid obtained
was filtered and dried. Yield 1.429. M+ 284. The

The follbiving svgnppangoerad slseqrepaadbwsing 2 percess apsliogensdo pabedh
anal ogous to Method I HN O 0 R4a Ra MW Hydrogen 254
Fl uoro 272 Met hyl 1 t ¥, [
[ (pi peridin-4-yl thy ] 4A
yl ) sul phone NOAU é || Q

R4a
R* MH"
Hydrogen 254
Fluoro 272
Methyl 268

Method J
Preparation of [(piperidin—4-yl)methy1]-(4-methanesulphonylphenylmethyl)sulphone

// \\
2°

| \

Step 1 Preparation of [(N-Boc-piperidin-4-yl)methylthioacetate
0]

A
XOIV,OA

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

added. The reaction mixture was extracted with diethyl ether (3x50 ml). The diethyl ether



10

15

20

25

Step 1 Preparation of

[ (N-Boc- pi peridin-4-yl)nmethylthi oacetate 0 S >~0OYN
wa2009/05¢?03 assi um t hi oacetate (1.857 g) was addedI/sE2083/002008

sol ution of 4-tosyl oxynet hyl - N-Boc- piperidine (CAS

166815- 96- 9) (3 g) in DM2 (40 nl) and the mixture was

extra%??vt&%g‘agtiw 3B sebetpdankcn e e aD il el b and
were hﬁlgﬁﬁg 1 oF % doBant a?d% AN ofh: eQ)lM(QSZ @XWCIWNM KCDCl) : 1.2

er (3x50 The di et hyl ether
(m, 2m),o1445)545m3, mﬂusﬁ—mm%c(ﬁmx 285 (a@%)ab{»é (b/tezIé),\za%@eaH) 4.1

th saturated aque di,um bi. rbonate 50 m
(m, 2@91E@SFWW?§)”35H§E ‘W@? g‘F*b@EI “@g of t(he sol)vent
gave an orange oil (2.2 g), M# 174, NI\/R (CbC13) @ 1.2
(m 2H), 1.45 (s, 9H), 1.6 (m 1H), 1.75 (bd, 2H),
Step 2. Bep4ratioBef N-Bhcafipérindin-42pinettglBiold, 2H), 4.1 (m
2H). This material was used w fhoyt further
purification. 5 Step 2 Preparatingon &f
N- Boc- pi peridin-4-ylnethgltbhiyol ,J S OyN O Sodi um
borohydride (2.2 g) ad ed in portions over 10
m nutes to a solution

reSoriweIboRafD iy ot ggg;sv ' %ﬁ?%@tese e 15 5tapied tgysatigtion of (Y-
Al 0] o2
Boo Jfielin0e b BAMHAIREL 422 3 h #Bhasbl (10 6 2P C2 ThOMRture was

allowisdo =BHab vesin einpurdtere ahdOvasis)irred ifurr lpvas i The(Rgtionasixture was
added and the m xture

cvapeE) BRI He W(ae Qrzeolm EoaRAeH DR, Heidsid (08} ey gided and the
mixt W R UxtraBBY @vﬁth ﬁfan@@@@ ) 3RG8ri&. | Red’l\éik}'_l_a@ Bf % solvent

contal ned -2 A)o the starting materi al

gavefihoptoductisn ummge wilf Which by W VIRevontaimadf+205% ohthe 5@511& rapterial.
3 Pr egglr atiaon

This progushwappgse ‘&Oﬁtﬁ‘fﬁhﬂﬁgtff'ﬁ%lfnm met hanesul phonyl -
phenylnethyl)sulphlde

Step 3 Preparation of [(N-Boc-piperidin-4-yl)ymethyl]-(4-methanesulphonyl-

phenylmethyl)sulphide
O/\ /\©\ 20
i

~

N-Boc-piperidin-4-ylmethylthiol (1.155 g) was added to a suspension of sodium
hydride (200 mg of 2 60% dispersion in mineral oil) in DMF at 0°C and the mixture was
stirred for 30 minutes. 4-Methanesulphonylbenzyl chloride (1.023 g) was added, the reaction
mixture was allowed to warm to room temperature and was stirred for 1 hour. The reaction
mixture was evaporated to dryness and the residue was dissolved in dichloromethane (30 ml) ’
and washed with water (25 ml) and brine (25 ml) and dried. The solvent was evaporated and
the residue was purified on a 50g silica Bond Elut eluting with a solvent gradient (isohexane-
50% ethyl acetate/isohexane). Yield 1g, MH" 300. NMR (CDCl3) : 1.2 (m, 2H), 1.45 (s, 9H),
1.5 (m, 1H), 1.8 (m, 2H), 2.35 (d, 2H), 2.65 (bt, 2H), 3.05 (s, 3H), 3.75 (s, 3H), 4.1 (m, 2H),
7.5 (d, 2H), 7.9 (d, 2H).



O-NSO11 0O N-Boc-piperidin-4-ylnethylthiol
(1.155 g) was added to a suspension of sodi um 20
whyariosie73 200 ng of a 60% di spersi on i n nm ner abCDOBE03/602008

DMF at OC and the m xture was stirred for 30 m nutes.

4- Met hanesul phonyl benzyl83chl ori de (1.023 g) was added,

the reaction mxture was allowed to warmto room

tenperature and was stirred for 1 hour. The reaction

' VRRQ il eShdue was
Step 4 B B B i o
phenylaiethyé@lphode) and brine (25 m) and dried. The sol vent

e S
s (oISl aselsl shgopmtancs o 30, 30,41

(m, 2H) 4.1, 2H), B6 (d2EDH9.0 (®.28B. (d, 2H), 2.65 (bt, 2H),
3.05 (s, 3H, 3.75 (s, 3H), 4.1 (m 2H), 7.5 (d, 2H),
7.9 (d, 2H). WO 2004/ 056773 PCT/ SE2003/ 002008 83 Step

e |

Step 3 [ERRLEA Doyl G mpthanesulphonylphenylmethyhenlphone
p ey tvee t4ryik] sutl gsldesveibed i Step@sofddethodH MET 332
described in Step 2 of Method I. MWV 376 (-

10 tent-Butyl): NVR 5 (CDC13) :1.3 (m2H), 1.4 (s, 9H),
e gt s B ithod
2H). Step 5

SNt
[ (pi peridin-4-yl)nmethyl]-(4- rreﬁ\anegul phonyl phenyl net h
yl)sul phone This wagNcarpli edOod® as described in Step
3 of Method I, M+ 332.™10 The foll owi ng conpounds

wer e al sg—preparetd—ustng—a proc amatogous; t o Met hod
J. SR4 IEKI 0 0 R MH#+ 4-cyanoph | 279

6-trifl UOTORRE PRy | di n-3-yl 3P%79 pyri di n- 2
6-trifluoromethylpyridin-3-yl | 323

yl 255

pyridin-2-yl 255

pyridin-4-yl 255

Method K
15  4-(2-[Piperidin-4-ylJethylsulphonyl)benzyl methyl sulphone

QA0

S
O/\/ \QO/\\ ¥e
N S\
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pyridin-4-yl 255 Method K 15
4- (2-[ Pi peridi n-4-yl]ethyl sul phonyl ) benzyl nethyl
wGaiophsites 0S N >0 WO 2004/ 056773 PCT/ SE2003/ PORSER03/002008
84 Step 1 Preparation of
4- (2-[ N- Boc- pi peri di n-4-§4] et hyl sul phonyl ) benzyl
I ) TN OH O Lithiumal um nium hydride (2.823
Step i BippaEatioRPE TN GRS TP w;et@dagahwaémealcp@ Ia

solution of ethyl

4- (2- [ N- Boc- pi peri di n-4-yl ] hy‘i‘&z’rQI phonyl ) benzoat e
(1.2 g) [prepared 5 agconrdi tB usi ng

et hyl - 4- mer capt;obeozo CAS 282 2- 6)ogs starting

material] in T )" at 0C and e Xt ure was

stirred for 30 nut@s. Ethyl acetate (10 m) was

added fol | owed by wat er , 2M NaOH (0.1 nml) and
éhlupnalmnammdny@dq @2(.;82252111 ¢Pa MtselumnumTHFQ\ms added dropwise

toa ?otlﬁt or of t N 432 wtggémgggmﬁ-vggtg}}%g%lg-rh 5 M%\%}%repared

accoﬂdu@g o Me{hﬂﬂ B21!r91ng dthyl-4-snerdd obeﬂ-zo'éfb‘ %A7S ﬁSB765.§'i)-6) agH) sfrting
matema@ ip d 'Ij?l“’z(m mly 'atg)°%1cpnd;_thg nu)g‘;@pveg sprrgg g(pra}q Igmut;fs Ethyl acetate (10

ml) s(a?d'ﬁit{i\'fcfl‘f%gvyeﬁ 'oR St i) HOR (0. R MM Yad REEN ml) and celite (2

g). Thel'liﬁixluﬁl el kphenfor 5ehihotek ded {iBdikd "The HRfat&@#dEe dpBrated to dryness
olution_o

to giyg b@?ﬁ&hW&(Qq(Céz)thstﬁb A, b (2 Y .ol 2ok dl (o, $HDE%6 ht, 2H),

n r Y ( 4 or onet hane (30

31 (%’ ?Hgftzl'gkﬁ’wh:gggcﬁi)b ’X%Iﬂ’ 2'9@52@ lowed to warmto
room tenperature and was stirred for 16 hours. The
reaction mxtyre was washed with water (25 ml), dri

Step gnHreggapen af 62N I%ﬂwm%rsdm "ﬁrﬁé]qﬂa-séﬂdmlpnbfl)b%bﬁc‘aml tosylate

evaporation of the sol ventovvas passed through a 509

silica Bond El ut col unn eI l)\é with a sol vent
gradi ent (i sohexa e- \®v
o

// \\
O

p—Toiuenesulphonyl chloride (541 mg) was added to a solution of 4-(2-[N-Boc-
piperidin-4-yl]ethylsulphonyl)benzyl alcohol (1.086 g) and triethylamine (0.473 ml) in
dichloromethane (30 ml) at 0°C. The reaction mixture was allowed to warm to room
temperature and was stirred for 16 hours. The reaction mixture was washed with water (25
ml), dried and evaporated to dryness. The residue obtained on evaporation of the solvent was
passed through a 50g silica Bond Elut column eluting with a solvent gradient (isohexane-50%
ethyl acetate/isohexane), yield 765 mg. LC-MS showed this to be a mixture of the required

tosylate and the chloro analogue. The mixture was used for the next step.

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

Q.20

XOTO/\/S\@\/S\
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20 ethyl acetate/isohexane), yield 765 ng. LC M5

showed this to be a mxture of the required tosylate
wa@ea40he7xhl or o anal ogue. The m xture was usedP¢DSE20NF002008

next step. Step 3 Preparation of

4- (2-[ N-Boc- pi peri d| n 4-8pl ] et hyl sul phonyl ) benzyl

nmet hyl thi oet her.

e e 0% £ NR Py SBT3 o

ot mesp R IR EM Y BP0 T e SO B AlonlcBo R ATLR,
tempfa‘ah.@&\@ﬂihﬁ/@s S’bﬁfdr? fopl6 h@.ms theﬁmpa;vcaatﬁd ¢ énydeszs/arﬁhﬁsnesldg@u'as
el e S Aher puaper e sq L o yoesmy T 1ESLOUG o
dnedV\%g?%)F%{o% ot soﬂ]et A BE H)%uétz%egﬂ 302308, MR @d

I on 0 olven product, "yield 602
ng, M+ 314. Step 4 Preparatl on of
2-[ N-Boc- pi peridin-4-yl]ethyls z
Step ﬁfé{rmal[ratm %H&%&N-Begpmeﬂ‘\ém]-ﬂ e 531%'}1 1jdeRey) ety sulphone.
m Chl or oper benzoi c acid (720 r@\) was added to a
sol ution of the thioether tese(? n 10
di chl or oret hane (20 : A P gn m xture
was allowed tQ wgymt . nd was
stirred for 16 four n washed w g\la (20 m)
and brine (20 ) gnd dried. The residue”obtai ned on
evaporation of the solvent was passed through a 509
si i CRloRRFbeBbt acidl(T20Nme) whs adieditt h salution vithe thioether (Step 3) in
gradi ent (isohexane-50% ethyl ., acet ataﬁ/' hexaneg

dichiprasnethared 26gl) apgrC3dhe {e_actllwlxglartew%s o'room
tempf%g\f%ba%d % %ﬁgd 8)%051 6 %gﬂ’lg(ﬁ?%l @EQhed %vﬂ% Xl\mN a@ﬁ g?.()]mﬁ and brine (20
ml) a(ﬂ@ drtd) Thedredidué Obtaidichl ,onévépo(rmonmﬂ;the sbl@n(t (Was Qw}sed thrcg@h a 50g

siicaBpnd Fhit opluni emaivie & SRl SR Gohbgns SR
acet /‘i&%lexaigil 8&?}@214 él%z )3908S rer2Bui)l Nﬁ\m (CDC‘F;M ll"@-l 2 (‘m, 2H),

Ir'oxane our t hen diet hyl ether was ad

1.4 (a,rgi—l)t, he (ar, Qﬂ)m 6 &) bl i(oh, Ve 266 (tt 2T 2 8Ads,3H) e ] (m ZH) 4.1
0, Fir5 a5 (e 355, 40788 o Ve, 346

Step 5 Preparation of the title compound.

4-(2-[N-Boc-piperidin-4-yl]ethylsulphonyl)benzyl methyl sulphone (402 mg) was
stirred in 4M HCI in dioxane (10 ml) for 1 hour then diethylether was added and the
precipitated solid was filtered and dried, yield (HCI salt) 375 mg. MH" 346.

Method L
4-(2-[Piperidin-4-yl]ethylsulphonyl)benzamide
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Met hod L 4-(2-[Piperidin-4-yl]ethyl sul phonyl)benzam de

S~0 ONI / N 25 0 WO 2004/056773 PCT/ SE2003/ 002008
w@00ss73 Preparation of 4-(2-[N Boc- PCT/SE2003/002008

piperidin-4-y|]ethy|su|p@ﬁpyl)benzanide A m xture of

et hyl

4z (2- [ N-.Boc.pi idin-4-yl]leth u nyl ) benzoat e
st b foggeton oF BBt sbrhci oL RO D ce

et hy EI F@;ﬁ@ﬂ’; 0 3 . _ i

mat e%nilal ] in mé?' %ﬁ?@@gﬁg@ﬁ% a éiljgﬂlg*%u%}m@mbaeﬁn%%&]% gd}gg)
[preparedecdrading Yo MethdieR usidg ethyb450@camolyinzeata (CAS 28276-32-6) as

ol utj an..and s allowed to sta t room._tenperature

starfih 55l5FA0 3 relffafc mainiasho FLGE VAo B sneh s hested t
50°dy PRS2 i sb10Bof B ﬁh’?alﬁﬁ;eﬂ' tHSGnd _Qf x%%ﬂpt%%lﬁgxlagﬁlej ?Jr FoNurs. The

sol vent was passed through a 50g silica
reactioh unxtued wes exppoiatdd ta dsyplesemtd the asbidmetobtaneianexaperabéVof the
eth acet 3 el

s SSEAELLSBEANE) p L SR T MO e
i i L iR Liatlgy | am de
(ol SO IR BLaBriena Do LBRRET O,
1 hour then diethyl ether was added and the
olid was, filtered and dried, yield (HCL

I pi tate
Stel’?%ﬁff'?&'ﬁ%’lwg.tﬁWWWd 15 Met hod M Preparation of
4 4 ; iedi A - . i-
(o ol ABISTON SO i
HClgndiaxans §10anhfpy bhoertheti diethylether smab addddaing the precipitated solid was

ﬁlteﬁ{dfaglg{%%gﬁfygiﬁ@ggcgsﬂé@ﬁ?gz_l\%gf2%ded to a solution of

hydr oxyphenyl sul phonyl ) et hyl ] piperidine (1 g) in
acetone (20 m) containing potassium carbonate (0379)
Methad Mhe nixture was stirred at roomtenperature for 16

: eact. k.0 J, X tur s. filtered and the -

PreidfioR of TR PRSP B DS ey R Pt onlifuc e
di ssolved in ethyl acetate (50 m) and the solution
was washed with water (2x50 ml), dried and evaporated

Stept lo fere-{puid 4, (2y{[1(ayanomgthoxRheromise yny L ethyljpiperRiife-1-tarbaxylate

(s ?r?%&aeg%n’%riie%Zﬁ Eag) éz%b's%dé%dlto?agg’oh%%l%)f%\g%n‘(@]’lto%fbonyl-# [2-(4-
hydﬁkﬁﬂleayl_éulbﬁplg_ﬂ)e[ﬂ@ﬂp@@ﬂmq ey kyidetmrY b0 &1 doathihg potassium
carbgﬁaq:g |(33%|gr))%;1ll tl:llenn(iixture was stirred at room temperature for 16 hours. The reaction
mixture was filtered and the filtrate was evaporated to dryness. The residue was dissolved in
ethyl acetate (50 ml) and the solution was washed with water (2x50 ml), dried and evaporated
to dryness, yield 1.4g. NMR (CDCl): 1.1 (m, 2H), 1.42 (s, 9H), 1.6 (m, 5H), 2.6 (t, 3H), 3.1

(m, 2H), 4.1 (m, 2H), 4.9 (s, 2H), 7.1 (d, 2H), 7.9 (d, 2H).

Step 2 4-(2-{[4-(Cyanomethoxy)phenyl]sulfonyl}ethyl)piperidine

tert-Butyl 4-(2-{[4-(cyanomethoxy)phenyl]sulfonyl} ethyl)piperidine-1-carboxylate
(1.4g ) was dissolved in dioxane (5 ml) and HCl/dioxane (20 ml of 4M solution) was added.
The mixture was stirred for 1 hour and diethyl ether was added (75 ml) and the oily precpitate
obtained was triturated to give {4-[(2-piperidin-4-ylethyl)sulfonyl]phenoxy}acetonitrile
hydrochloride, yield 0.9g. M"H 309.
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tert-Butyl 4-(2- { [4-(cyanonethoxy)phenyl]sulfonyl}
et hyl ) pi peri di ne-1 -carboxylate (1.49g) was dissol ved
w0 poodioawane (5 m) and HO /di oxane (20 m of 4RCT/SE2003/002008
sol ution) was added. 30 The m xture was stirred for 1
hour and di et hyl ether Vs added (75 m) and the oily
pitate obtained was triturated to give
Meﬂ{‘)’ﬂﬁf(z pi peri di n-4-yl et hyl ) sul fonyl ] phenoxy}acetonitri

Prepdriond DA @C U Liethy )2 Bltetrd20R 8-y Mty Be8lo | RBRITE3
PO 0031 002000 ™ 57 et hod %)Pregﬁuﬂéﬁ}%@ﬁ

4-(2-{[4-(2-nethyl - 2H-tetrazol - 5-yl) phenyl ] sul f onyl }

Step i ?%‘Z%' ]E’quz }%%8WW§€‘F¢°6’P{B§%% }Riﬂeﬁsmﬁelr PP ar bo

VB &6t ctﬁorﬁfdmé{e csbb N Fos ABAR 16 8QABIUHOh ofd(RgipRdin-a

solutlon of 4-[(2-piperidin-4-

Ylethyl)ﬂﬂfwyl)]b@nZOmnylb](bélenﬂlpd |H) @mé rieflgylanviseH{d @ gBin dipkjoromethane

3 d t h
(o5 et L THEporbA e s v 8l P st P oogh Seipiishepian was
stmeti%ﬂozen@\hy PasBEEwIR DM $1011(2:€0 1) and 2NONROH (@R3hied) Mididted. The
(2x20 m) and 2M NaCH (2x20 mli) and dried. The

re31du@sbtdmed obramoenad obtherselventavasafurifigd by togyaghy on a Bond-Elut

coludf e 5 BénCatn SRR Rits O RaFiialnaly ol e xoam
(cn@gﬁb?t(% hgsam (mYlE)d. @(rﬂ,gofH)NB/(ﬁt (nd, @Hcylzs) (mom) é4m ani,ﬁH), 5.1,
2H)Z32(n(r5H)2H?(d§H) QS(d%) 7.3 (m 5H) 7 9 (d 2H) ,

8.05 (d, 2H). Step 2 Benzyl
4-(2-{[4- (1Htetrazol -5-yl) phenyl ] sul fonyl }

Step@t B DA-QEI{[Aﬁ(IH‘-tétra@@I—b@Ephaiyqsulfol@l}'l%ﬁgll)pﬁpmiﬂﬁh -f-carboxylate.
step 1 was m xed with sodi um azi de (22 an) and

an"ﬁhﬁwrgﬁﬂitcﬁ%ﬂmé wasgpixegyYith sodimm 4zids (29 Mg and gpmegium
chlo%ﬁqei @[v\g 81%) i @%/flf %@Bt Il?xgat ERCT00E 3L AHULR, Tﬂ@lsea%oen mixture

e so vent was evapor ated

was #l8Siadue cveland it lve wia evapiotdidd Theessidueev{scdissolved &nd
washed with 2M NaOH (2x20 mzNand dried. Reno €}‘/cial of
dlchlprmnetbaﬂexié@mﬂ)ﬁnﬂewméd FEIM NaOFf @xg0 mlpgnd dried. Regoval of the

solv%g@ g tﬁ?fs%oﬁﬁot?y%ﬁc[ F@F %%%58,%1%%S a0 firectly th e GBxtItage.
{[4 (2 nmet hyl - gl—l-tetlrazolb 5-yl ) phenyl ] sul fonyl }
0X
Step'@ ]{)@Pﬂaﬁ% gﬁir’ﬁlé‘lziﬁ{/]‘f 3 Iif‘?ézr Bf%lg-t?r E)Zﬁﬁgﬁéflpkewl}sa}fwy}l}ethyl)
plpeﬁélglé{ lllo%%ggl g'l{;'ﬂﬁf belnzy i)g[ﬁy(ll %&hﬁgfﬁéfétrdz@gS%pﬁgﬂ}@Jsulfonyl}-

was a toaso of the product from st
ethyl)dip&dginé¢-d-catfoxgtakmnol (25 m) containing 2M Na0—| (5

T ot S oot b R g T MM o s 10
ethafia? (38 dl)R3t-3AAE INEREOSE (5"ht) REH WRSmixture was stirred for 16 hours. A
second portion of methyl iodide (710 mg) and 2M NaOH (5 ml) was added and stirring was
continued for 72 hours. The reaction mixture was concentrated and water (30 ml) added. The
precipitated solid was collected, dried and dissolved in dichloromethane and passed through a
Bond-elut column eluting with 60% ethyl acetate in hexane to give:

Benzyl 4-(2-{[4-(2-methyl-2 H-tetrazol-5-yl)phenyl]sulfonyl} ethyl)piperidine-1-carboxylate,
yield 800 mg, NMR (CDCl3): 1.1(m, 2H), 1.8 (m, 5H), 2.7 (m, 2H), 3.1 (m, 2H), 4.1 (m, 2H),
4.4 (s, 3H), 5.1 (s, 2H), 7.3 (m, 5H), 8.05 (d, 2H), 8.35 (d, 2H). M'H 470.
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continued for 72 hours. The reaction m xture was
concentrated and water (30 ml) added. The

woee@dhpirrat ed solid was collected, dried and dPGEBE8%002008
i n di chl oronet hane and passed through a Bond-el ut
col umm eIutlng with 60%%% hyl acetate in hexane to

Benzf} 4 B (P oS Wteismol-Sombep isefo sl oot
yleld??%c igggvmf(cﬁicﬁs ilﬁﬁfé}gxyls%ﬁ SH)Y. ‘¢g&l 29 3mg(m Ps!M? 4.1 (m, 2H),
4.15 @), 4. 1U(s( D), 74 (m ST 08 (d ﬂlﬁ); 8551d (24'§) Mifﬂ47f) 3 ( m

5H), 8.05 (d, 2H), 8.35 (d, 2H). M 470.
2004/ 056773 PCT/ SE2003/ 002008 88 Benzyl 4- (2-

Step ﬁ[lﬁ y}%'raﬁ@f&y 13- gt4t L @LASHRSI-23- téﬁ’a)z@ﬁ?-@b}ph r%qjgflﬂ&&sllk Mzg/l)plpendme

pl peridrn car boxyl ate
( QD% Billadiuri (iiroide, onleh8repah Wa;'sl-a)d,deitoh Qqhm@H)f, bedzyll 4@ {[4-(2-
2 . 4, . 5.
B PRE ST TRERER Y RN W o
leﬁ%E ?g @t??f éc%{htér)réso m ) a%cllﬁhgrtl?l é%SOOl 5) and the mixture was hydro lg}enated

yl ) phenyl ] sul f ony
undeed hydr))gerpﬁ]ﬂedjlnailbon Ih%@aﬂyk%&fﬂt el élteate eveporste to

dryniaiaBive 31% 410 SOTRInG o5 f yHig e inld gﬁ@fr%[ fM&coci): 1.1 @,
2H), @WYA )sPI)P%'( & oEy, 13 W(fr@)@ml 2§ (7H9), m sl SH}iSfU odt E'HE 8.39 (d,

acetate (50 m’) and et hanol and
2H). m xt ure was hydrogenated under a hydrogen f| 'l ed
bal | oon. The catalyst was filtered and the filtrate

evaporated to 10 dryness to give the title compound

331“ e Me"s Iﬁﬁﬁ ﬁ-me‘ﬂky@ |aﬂa15@9: Wb pr%d 2% ahhlo g&)us'lmﬁmer starting

2H), 6 (m 2H),
with BH)ZY 1 4—(2— {(4&(1 ma):hylﬂfbte(razol ét-yl)pfsnz@sugﬁnyl}g%qyl)prpﬁlédme-1-
res nmet hyl anal ogue was prepared in an
Carb g}%ggqh‘gﬁ}ger starting 15 with benzyl
4- (2 {[4-(1-methyl -1 Htetrazol - 5-yl)phenyl]sul fonyl}
et hyl ) pi peri di ne | - carboxylate, yield 120 ng. Mt hod
MetlgpodPdepar at i on

r|d|n an|I|ne 0-1\ s O
PrepgaytoPA s A SIS,
{2-[ (4-am nophenyl ) sul f onylqQgy J;Chyl }pl perl di ne-1 - car boxy
late Nickel (I1) ac abytrate (45 ng) was
added to borohydrldg ethange n (bor ohydri de on
Anmberlite(r) I RA-14 vai | abl e~ft omHAl drich]) (3.61

g) in nmethanol (35 nm)
Step 1 tert-Butyl 4- {2-[(4-am1nophenyl)su1fonyl]ethyl}piperidine—l-carboxylate

Nickel (II) acetate tetrahydrate (45 mg) was added to borohydride exchange resin
(borohydride on Amberlite® IRA-140 [available from Aldrich]) (3.61 g) in methanol (35 ml)
and after the reaction had subsided was allowed to stand for 1 minute. A solution of tert-
butyl 4-{2-[(4-nitrophenyl)sulfonyl]ethyl}piperidine-1-carboxylate (717 mg) [prepared
according to Method B] in methanol (5 ml) was added and the mixture was stirred at room
temperature for 16 hours. The reaction mixture was filtered through Celite® and the resin
was washed with methanol (3x10 ml). The combined filtrate and washings were evaporated
to dryness and the product was used without further purification. LC/MS, M+H 269 (product
~Boc group).
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and after the reaction had subsided was allowed to
stand for 1 mnute. A solution of tert 25 butyl

wa 2402056743 ni t r ophenyl ) sul f onyl ] et hyl } pi peri di NnPCT/SEZAN@2008
xylate (717 ng) [prepared according to Method B] in
met hanol (5 m) was adde? and the mixture was stirred

St %t roorrei"tetr{ﬁfraturen or 16 hours. The reaction

P "»’ff"%af% W 119 Oy hrough Celite(r) and the resin

Waphe /6 Med fiohi fepr (450a0d) wadxid8olvtd in IVMEICPIRiifede (10 ml) and

filtrate and washings were evaporated to dryness and
allowted do prandifnr3Ovwaistes ddiethiyl pber (20url) map agdad anide@aroiid as obtained on

... LC VB 269 ct 30 -Boc group). WO
mmf%*ﬂﬂ?ﬁﬂ?%‘%gg’zmﬁ&‘l/(’%g 03/ 002008 89 Step 2 Preparation
of title conmpound The product fromstep 1 (450ng) was

di ssolved in 4MHC1 in dioxane (10 mM) and allowed to
Methodahd for 30 minutes. Diethyl ether (20 mM) was added

prof P BB P e

{4-[(2-piperidin-4-ylethylsd fonyl ] phenyl } met hanesul f

onam de. % 11/0 Preparati on of
tert-butyl QP
4-[2-({4-[(met hyl & nyl ) am ~thio)ethyl]- 10

pi peri di ne- 1- car boxyl ate. Met hanesul phonyl chl ori de
Step ( ®réardtloh ofas-BUged-[Dq {4 §udfon9hathRolpHedyythio)ethyl]-
_ep4-_{§)-%[(4- am nopﬂ’gny[l ;z{{hl[%]wé%mhyl} 9 Ity Y
pipediped icdihoaylatecar boxyl at e (1.61g, Method B) in pyridine

d. al
s 0 S 5 LS g o
amingﬁl‘;}efn%)tlﬁ ethyEpareidateet ciBotf B €5.61g, Metho@ B) tiupyridise (40 ml) at

I ssolved in dichloronethane (40 m) washed 15 with
0°C sk adlowed ko warn fo Eaein ismpsERiurTHEhe Teagtipmanixiye Higs pigrediiony hours

chromat ogr Ld ks . i
then EPIRGTRAEE BRI ofheFortOf i SRR PP BT P Bshea
with Wa@dr @%@@anl) gd divkd] BhkJesiGieepasipurifrdayahiranatography on a 50g silica
tert-butyl ) .
Bondselupeqlpmn usins ehywlusat giafigny efhexaneba iyl acetaaheyaenyield 320
m M+%P4 i peridine- | -carboxylate. m Chl oroperbenzoic
& ¥ d 1%375 ng) was added to a solution of the product
fromstep 1

Step 2 Preparation of fert-butyl 4-[2-({4-[(methylsulfonyl)amino]phenyl} sulfonyl)ethyl]-
piperidine-1-carboxylate.

m-Chloroperbenzoic acid (375 mg) was added to a solution of the product from step 1
(314 mg) in dichloromethane (30 ml) at 0°C and was stirred for 3 hours. The reaction
mixture was washed with aqueous sodium bicarbonate (20 ml), brine (20 ml) and dried.
Removal of the solvent gave tert-butyl 4-[2-({4-
[(methylsulfonyl)amino]phenyl} sulfonyl)ethyl]piperidine-1-carboxylate, 330 mg, M+H 347.

Step 3 Preparation of title compound
The tert-butoxycarbonyl group was removed using the procedure described in step 2
of Method O to give the title compound as the hydrochloride salt, M+H 347.
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(314 ng) in dichloronmethane (30 m) at OC and was
stirred for 3 hours. The reaction mxture was washed
wowaoh/osoeous sodi um bi carbonate (20 m ), bri neCT/RE2003/)02008
and dried. Renoval of the solvent gave tert-butyl
4-[2-({4 25 90 o
Met[hg) hyl sul fonyl) am no] phenyl } sul f onyl') et hyl ] pi peri din
e-I-tarboxyl ate, 330 ng, M-H 347. S;);p 3 Preparation
Prepakationtdfey- PANG4. ib&ridinlaui Sl h VS
‘$2nnved u§?ﬁ€ thg4ggg%gdure gtg%¥§bed Pﬂbéggg of
Method 0 to give the titheonpound as the

hydr ochl ori de sal, 2004/ 056773

PCT/ SE2003/ 00200 Met h Rr ar n of

N- phenyl - N-{4-[ ( 2- pi peri di n-4-ylet H‘ﬂ/ fonyl ] phenyl }
urea O\ 00 NI J~Il N N Phenylisocyanate (86 |) was

adPaenylidoeyanate 86 OI) vds adesd toludolitioh-of Zer-btyl - {2-q(4-
.am nophentyl ).sul fonyl ] et h},lll ) _piperidine-I|-carboxylate
amigophguyhsuliorslicdey yiperifinetil warboxplats: (M mg Metidd) O}annolI t he
)« [ f 6 hours. . A further I val ent
dichl-bio: 8315 <3 ohd B bRl S0 QU 5 16 oy idfrcAualont of
pherfydiso@Andte was addddeanded el Osbniihddd o 2V Surs PP R&ctRAtRixfire was
silica Bond-elut colum and eluted with a sol vent

2
Pour§8 gaYOe?n%Ogoﬁqh%e&%dm%lu@n Byd elitedtveithed brdxem gradigntioBBsane-70%
ethyl Metd0f xan&.Wgsk %B%Eé.oxycar bonyl group was rempved

ur

usi ng the proce esctibed in step 2 of Method O
t 0 The vees-biexydatbonyt gropp wid réfiotddaishgdhOplokcediiré @estAbéd in step 2

i.eld 124 mg,” MrH 388. Method R Preparation of
of (31q %I,Vggtﬁ Mﬁf@fﬂ@ﬁﬁ% 94 the dyfivechieritle salt widldh34 Joghdtyl 388.
| ]propanocic 15 acid ~O 0=S 0 F O F
Method R
Preparation of (3R)-3-(3,5-diﬂuorophenyl)-3—[4-(methylsulfonyl)phenyl]propanoic
acid

\ /P
0=8§
"~ ¢

F
To a stirred solution of (45,5R)-1-{(3R)-3-(3,5-difluorophenyl)-3-[4-

(methylsulfonyl)phenyl]propanoyl}-3,4-dimethyl-5-phenylimidazolidin-2-one (7.5g)
(prepared according to Method A, step 1, using 3,5-difluorphenylmagnesium bromide) in
THF (300ml) was added a solution of lithium hydroxide monohydrate(2.0g) in water (30ml).
After stirring for 16 hours at 20 — 25°C, the solution was evaporated at reduced pressure and
the residue partitioned between water (200ml) and dichloromethane (200ml). The aqueous
layer was separated and washed again with dichloromethane, then acidified to pH 2 with 2N

HCI and the precipitate extracted into ethyl acetate (200ml) which was dried over magnesium
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15

20

To a stirred sol ution of
(4S,5R) -1-{(3R)-3-(3,5-di fl uorophenyl)-3-[4-
w@ pwttlosd73al f onyl ) phenyl ] propanoyl } - 3, 4- di met hyPeBSE40831§02008
i m dazolidin-2-one (7.5 (prepared according to
Met hod A, step 1, usi ng ., 5-di f 1 uor phenyl magnesi um

om.de THE [ Uty .qf
gl RS R BE° 4Gy A et TORC o7 SSek o8y fp (. 260,
3.15 éf B, 430 (dal nlg) a2 (%61}{)0171 ns (&2H207.67 28.CH)! 1182 $@|2#)i on
Was evapor at e reduced pressure and the residue
partiti oned betvveen wat er (200m ) and di chl or onet hane
(200mL). The aqueous |ayer was separated and washed
Met n wth dichloromsthane then acidified to pH 2
Wi 15113 a%&ho ;lé -8 Eedlﬂﬁ&%‘pﬁéﬂﬂf-ﬁ rRth6:8eNadethfit p[£t hy|
acet te was dried over magnesi um WO
(metﬂﬂﬁﬂfoﬁﬁbﬂ?@yl?ﬁfbpm@m 002008 91 sul phate and
evaporated to give 4. 8 gm pal e cream solid (96%
yield), NWR 310(;3 , 3.15 (s, 3H), 4.60 (dd,
1H), 7.02 (t, 1H), 718 (d, 2H), 7.67 (d, 2H), 7.82
(d, 2H). Method S 5 Preparati on of
(3R)-3-(3,5-difl uorophé ~ N- et hoxy- N- et hyl - 3-[ 4-
(et hyl sul fonyl ) phenyl ] proRananmide \ i0 O=Sf O _ N
F~~O F To astirred mxture ogP—
(3R)-3- (3, 5-di fl uorophe . : r(rret hyl sul f onyl') pheny
I] propanoic acid (4.8g) Oddi net hyl ~ hydr oxyl ani ne
hydrochl oride (1.5g) ant\ HAXTU (1.5g) 10 in
di chl or onet hane (200 m) s added DI PEA (10 n) and
stirring was continued for 16 hours at 20 - 25C
r (1 D) [ _
opar st i o LAk SRIF T R lpforsgheny)
prophiafitadd 488, BIO-dIkethgDhydrooiamins h@fdnoeﬂloﬁ&@ 88g),and HATU (1.5g)

evapor at ed and the residue purjfi chromat o h
in ighlowmetems (AN EDGoadar BITGA (Hudawnd siGring s contpged for 16

hour& gﬁ‘f@ 3% i g’, w&?érg}_gd\ll}@ é@%ﬁé@é cgthg% éaihf: l%ggr’(ste?argldﬁlt)i,’(tﬁen washed

succEssbrély(Wwith 1M HCE. 188 NaH 2dd) watér. 4he (sd],utiﬁ.irI)Nas drisd (V1S Oy),
2H). Method T

evaporated and the residue purified by chromatography on silica, eluting with ethyl acetate to
give 4.7g (gum) 87% yield. NMR (CDCL): 3.04 (s, 3H), 3.13 (s, 3H), 3.18 (d, 2H), 3.65 (s,

3H), 4.76 (t, 1H), 6.67 (t, 1H), 6.78 (d, 2H), 7.44 (d, 2H), 7.89 (d, 2H).

"‘Q

Method T
Preparation of (4R)-4-(3,5-difluorophenyl)-4-[4-(methylsulfonyl)phenyl]butan-2-one
ols”

"~

F

To a stirred solution of (3R)-3-(3,5-difluoropheny!)-N-methoxy-N-methyl-3-[4-
(methylsulfonyl)phenyl]propanamide (4.7g) in dry THF (50 ml)under argon, cooled to —20°C,
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Preparation of
(4R)-4- (3, 5-di fl uorophenyl)-4-[4- (et hyl sul fonyl) pheny
WO kiwus4172-one 0 O\S~ F -00 F 20 To a stiPCESE2003/002008
sol ution of
(3R) - 3- (3, 5-di fl uor opheny!2) - N- net hoxy- N- et hyl - 3-[ 4

was i QLR T B et aE B oA &6 APy fgeiher). The
reacﬁgﬂ_kvﬁg_gtg%ﬂ ﬁ@% i e{sligloﬁﬁto (?@g?‘%&%?m ﬁMl TRk Q?v#g)ru)sly added and

magnesi um brom olutionine
the Mirgureextiattedwithmthys beatatedirfedrand efapordted tolgihedr gat (s0G) 99% yield.

MR IERCIIEg 4% ED, 73 e R B85 S batbatis 77 @
i % Vi . . 2.16 ,
2H)%7F§p((g2%agfr%%gygm993{ gllel(g, 2”)'\/R 2%1?2, 1H), é.S67
(t, 1H), 6.77 (d, 5 2H), 7.41 (d, 2H), 7.89 (d, 2H).

d U (S
Me%éngm no- 3- phenyl propyl ) - 4-[ 2- (4- met hanesul phonyl phe

O S gt Ly i

10 Sodi um

m xture of (S) 3-ph®anyl-3-(tert o
but oxycar bonyl am no)/pr apjon ehygde (1.23g) and
4-[ 2- (4- et hanes nyI phedyl -

sul phonyl ) et hyl ] pRp€ri di ne hydr ochl O(1. 2159)
(Method B) in dichloronethane (50nl) eﬂ%l the m xture
was stirred for 16 hours. The reaction m xture was

Shdymsigieessexibpeahy dvitde nl.6Dwasaddettoramixtuiedd ($)15plidnyl-3-(tert-

wa
d bri 5 ,ed.. Th
e bort TR RS ) o0 20 RN e
sulphorgORiatipiperitis hidrobhfgide {R21569 élbfét!foa A didhldrb@E@Ene (50ml)
The filtrate was chromatographed on a 50g silica Bond
and fhgrmigiwe as eiread fog 1Gnowrs. ghn ydactioreminturetwasgiashed sec@sively with

2 R8s L RS lE R e BB o g e
dichlotorEfinematutibinssa| sviedd Wit -NOG didvyanse fds@ 5anthr ﬁg hours and

al lowed to stand at roomtenperature for 1 hour. The _
filterega dfie Hrate Weuplwomatoszaphpd pa e SQg sbica Bond Elut column eluting with

ethyl acetate to give the Boc protected title compound as a white solid, yield 1.595g, MH"
565.

The Boc prot'ectéd coﬁpound (1.59g) was dissolved in 4M HCV/dioxane (10ml)-and
allowed to stand at room temperature for 1 hour. The reaction mixture was evaporated to
dryness, redissolved in 2M sodium hydroxide (10ml) and extracted with dichloromethane
(2x20ml) and dried. Removal of the solvent gave the title compound, yield 0.56g, MH" 465.

(S) 3-phenyl-3-(tert-butoxycarbonylamino)propionaldehyde
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30

dryness, redissolved in 2M sodi um hydroxide (1 Or) and

extracted with dichl oronethane (2x20nml) and dri ed.
womesd77Df t he sol vent gave the title conmpounelCT/yE2D31002008

0.56g, MH 465. 25 (S) 3-phenyl

tert- butoxycarbonylan1n6¥£rop|onaldehyde olj< Ol~-N

o o A B (a1 e oF TR A Wang B 4R coution of

(S) 3?@ e;fztb%ﬂix YEArBOnRAmino§Propionic acid (5.01g) in THF (50m1) at 0°C. The
hen - 3- tert but’oxycar bonyl am no) propi oni c acid

reactios rmrgl)re Wns atmed( foo itipumandorthyl pretate (2embivas adiisd follewgd §y water

(0l o S aepe ooty Yers R Bt R Y R hrongt

Cehté anﬁ o tﬂ@}ﬁ{esé @@% (S_§UepHéh?ﬂ—}l{z@rﬁlﬂﬁoiy‘chﬁb@hﬁlﬁmmo&gmpanol

5 Celit’e and evaporated to dryness tol(jgl ve

y1e1d$ %ﬂge rT>h|1s mat(enelrwaMS&@k\spdag dishioremethang“Epdiad Desy Maran
penogi é&%%e"ﬁ%&gb%@%ﬁ e&i, S %]cgg f%g’f ?ngr t% gzgshed with

2M sEaﬁanngaﬁém@a(mawraedmeSxomlg) afd ﬂl@éd ITediEhlbi@ikthane solution
washed with ~2M sodi um hydroxi de (2x20ml) and bri ne

was qonOentiatesiid adiolusae ofraif@utjzénl andosed glaprdlydo tha nesh stagias
concentrated to a volunme of about 20m and used
directly in the next stage. 10 Exanple 19 The ability

of conpounds to inhibit tExembiend ng of RANTES was
assessed by an in wvitro. radlollgand bi ndi ng assay.

THitsr ability ofispmpermsls de el Bigb mnﬁs@mmévaweﬁsvd by an in

T P
which eglprassice the i Hnagdivatanl (CRS mueeptonXTindse ynebﬂﬁﬁiﬁs aegk incubated

various concentrations _of the conpounds of th
with Orlpdh tqdmtqdrMH Tke) scipillatien propiaity Reassend variens GoRecaations of

the cFapihims 3P Hdavdroh B o6 SEAhAL, VAR 55 BF 3hab RANTES bound
on CGUntT Ng lon curves wer
to th@chaptﬂﬁdas d&émﬁ@é’d)lﬁbuivﬂxstﬂhndn chentingn Conipetition nuwés were obtained

conpound whi ch di spl.aced 50% of b d di t ed
for cPPNTERS A the-AOBGATRREAR Of CSTOUEGINY ?Sn”@sﬂs&%?ﬁ?»@gfmund iodinated

n
AL e CLEE b5 g ) R Pl s i
50uN¥) P- | a was assessed by an in vitro radl ol i gand
bi ndi ng assay. Menbranes were_ prepared from Chi nese
hamster ovary cells Example 20

The ability of compounds to inhibit the binding of MIP-1a was assessed by an in vitro

radioligand binding assay. Membranes were prepared from Chinese hamster ovary cells
which expressed the recombinant human CCRS receptor. These membranes were incubated
with 0.1nM iodinated MIP-1a , scintillation proximity beads and various concentrations of
the compounds of the invention in 96-well plates. The amount of iodinated MIP-1c bound to.
the receptor was determined by scintillation counting. Competition curves were obtained for
compounds and the concentration of compound which displaced 50% of bound iodinated
MIP-1o. was calculated (ICsp). Certain compounds of formula (I) have an ICs of less than
50M. '

Results from this test for certain compounds of the invention are presented in Table
XV. In Table XV the results are presented as Pic50 values. A Pic50 value is the negative log
(to base 10) of the ICsq result, so an IC50 of 1uM (thatis 1 x 10°M) gives a Pic50 of 6. Ifa



whi ch expressed the reconbi nant human CCR5 receptor.
These nenbranes were incubated 25 with 0.1nM i odi nat ed

concentrati ons of
96 wel | pl at es

the r r

COmP%‘t?n‘i"P%tSSte % AR 0B

resultgonmpounds and the concentration of conpound whi ch

The arm

wWORMB4086773 scintillation proximty beads and varCD8B2003/002008

t he conpounds of the invention in

of

{25 SfEpuy

was

&A el

al ne

di spl aced 50% of bound iodi nated M P-1la was

Oertawunds of formula (1)

cal cul at ed (I C50)

i odi nated M P-1a bound

d;!g're% Itl(l)e probative tests

have—at O—oef—i s—t+-han—36—-50M ts—fragmthis
te iﬁb];gg\[u“%ﬁal n e ﬂ’iﬁ‘BBWbdsmB’qurhe irF\rentl on dre
p Sented in Tabl Eg XV. In Tabl € X\§.6he resuljts are
piresented _as Pic5D values. A PicbhQ value is tjhe
negative log (tol®ase 10) of the I&HO result], so an
| €50-of | - M-{t-hat—f-s—1 x10"6M—gi-ies—a—Pi-e50-of 6. |f
a| WO 2004/ 056773 P&/ SE2003/ 002008 7J%4 conmpound was
t,TlEU mor e tihan g rhem rhe dat oW 1S {an
ayerage of the prpbative tests results. TABLE XV
Talpife Nunber Conppund nunber Pic5088 6 6.91 |1 8 8.58
(113 7.9 1 16 8.3 111 188 11 3190 1V 2 8.8
ViHI9.2 v 19 8.7|3V 26 8.85 Ww11{%08.95 x| 18 9.3
5 2064+ 056773 PGT SE2005/ 002008 5 95

A% 7 9.2

A% 19 8.7

v 26 8.85

VI 1 8.95

18 9.3
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Schenme 1 To prepare conpounds of the invention, for
exanpl e wherein RL is aryl or Clinked piperidine. RO
WO 2004056703 RO RWOH R2 +~ RZ O~/ 2 a OR iv nXpdI/SE2003802008
E--- IYVv AR R YNZ R5| Wttig reaction (eg

LHDVS, triethyl phosphonodcetate) ii Catal ytic

hydrogenation (eg H2, 100/§ P]d/ C:l iii Reduction (eg
LAH) iv Oxidation (eg Des n oxidation) nXl IM

‘ {égé\ﬂe osmgsﬂi&éwvffe iAVTHHOAL foP BxMh 01%1@ wWhegkit' R Rar§losH Glithked
10 t? cet oxybor ohydri de) WO 2004/ 056773
piperidiid. SE2003/ 002008 96 Scheme 2 To prepare conpounds of

t he |nvent|on for exanpl e V\,hereln R is aryl or

Qi nked pi OROi.R- R Q02 RO/ 2 H OH
R3 > r~ L{lrri RAT_, —_—
R R® O0—~ B O~ R

x iv
v R 0
xR — W
: oA 2

R

i Wittig reaction (eg LHDMS, triethylphosphonoacetate)
it Catalytic hydrogenation (eg Hy, 10% Pd/C)

il Reduction (eg LAH)

iv Oxidation (eg Dess-Martin oxidation)

@/{/\}MHRR“
N

\ reductive ammination with (eg using sodium

triacetoxyborohydride)
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RCA R2 R3 5 i Base hydrolysis (eg LiOH MOH H20

ii McMC

, RBMgBr, Et20 nX'L 'mR4 A iii reductive

wa@pionasi7an N i n presence of titaniumtetra- PCT/SE2003/002008
I sopropoxi de (eg using sodiumtriacetoxyborohydride)
10 WD 2004/ 056773 PCT/ SE#003/ 002008 97 Scherme 3 To
prepare conpounds of the jnventjon, for exanple
wherein RL is aryl, heter dqggjfe—,' het erocycl yl or

g %%6@5%19? o?tlllqeﬁgvén”ﬁoﬁ, Ror exartpl SR reif RAIS R or (Rfinked

piperitith@gen,

In which L s an activated group, such as
nmesyl ate, tosylate or triflate. Schene 4 To

prepare conmpounds of the invention, for exanple

3C[0) R14.

W 1bRo —

Riwh ipRL is aryl, heteroaryl, _heterocyclyl er
W f4/~ L 1R O Rij NARRWO
——
R R

ii

1ii

R OH

iii

Base hydrolysis (eg LiOH, MeOH/H,0)
MeMgCl, R’MgBr, Et,0

@/{/\]‘MHRR“
N in presence of titanium tetra-

isopropoxide (eg using sodium triacetoxyborohydride)

reductive amination



nX'L JmR4 RL A12 10 R in which L1 is a hal ogen,
an activated ester or a conplex forned with a

W@ a00Bosti77an de. WO 2004/ 056773 PCT/ SE2003/ 002008CT/SB2003/002008
Schenme 5 To prepare conpounds of the invention, for
exanpl e wherein Rl is FQLSC(O)R14 :Tol Ol O O nX~

lrri RA N CA R R3 ~I R3 i, 1ROAX~froRaA

n?CL JmR4 NN iii H2NN REREEE R Rs i reductive

anf NREHAR chipodRdls bf tHd 1ﬁ9éhtié§efo§ ek wherein R is aryl, heteroaryl,

triacet ox boroh dride; if is alkyl 5 can use
heterodycmhionhiﬁgéi(ﬂé]&%’sopr OpOXi de and sodi um

triacetoxyborohydride) ii Deprotection (eg TFA) iii

R a it formation (eglacid chI ride, active ester
r carbodiimde nediat eﬁ) /056773
/ SE2003/ 002008 99 Sche 5 To prepare corrpounds of

the invention, for exarrple erein R ig pi azi
RZHiIi Rii RM Y') O @H

5 inwhich L is an activated group, such as halogen, mesylate, tosylate or triflate.

Scheme 4
To prepare compounds of the invention, for example wherein R! is aryl, heteroaryl,
heterocyelyl or NRPC(O)R™,

R! 0 ; @’H‘XHFR“
R 0 R? Lt
R O .

10 R

in which L! is a halogen, an activated ester or a complex formed with a carbodiimide.



OHLz HON R2 iii ~i~~nXL1m P, RA& NW nX L Jrri
R4 iv COY-/NA ~NI CARRz \vi N nX mR4 R N~ nX1

WO RN’y vii ~N N A R2 R2 5 i Conversion of PERSEdH03/@2008
a leaving group (eg tosyl chloride (L2 is Tosylate) or
mesyl chloride (L2 is MSsylate)) A nX'L 1rri R4 il

di spl acenent reaction wth_ N in presence of
triethylamine) iii I\/Esyl—mggde, DCM 0OC i v |
Di ol ML 18 GhefiPRP PoeoyrR ™.
(ﬁé@gﬁgﬁg‘%‘%‘g@faﬁt&f%&%&%%%%%@p| acenent r%gg%t [ ﬁ)
R substituted piperazine vi DeBrot ection (TFA {far
>r§cm, hydr ogenati on for Cbhz) i ODéiﬁ’endi ng «Qn
acyati Gul phonyl ation, alkKyl atlj on, regu6tijve
am nat,i ont,WO 2004/ 056773 PCT/ SE20 31106\2?0 00 Schene
6 To fpreplire compounds of the inveng('zonRﬁor exanpl e
wherein RL is aryl or piperidine. ~NO~NRL Oi
RNii RN OO30VY*Y O iv[ii

i reductive amination (if R? is H can use sodium triacetoxyborohydride; if R is alkyl
can use titanium tetra-isopropoxide and sodium triacetoxyborohydride)
ii Deprotection (eg TFA)

1ii amide bond formation (eg acid chloride, active ester or carbodiimide mediated)
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RLHvVRLOH ROZ nX1Jm4 RNAOMW NS5
activation of acid group and coupling with chiral

wa@eoolos@ry (eg SOCL2 , ) ii 1,4-addition of PCT/SE2003/002008

ii
iii

iv

vi

vii

organocuprate (eg RRMgBr, Cu(l)I1, TMEDA, di-butyl boron
triflate) iii reduction9€eg ['ithium al um ni um

hydride) iv Dibal v Oxidatdon (eg Dess-Martin reagent)
10 vi reductive amnation Jn =t h sodi um

t r Tageépaxy Epigtunds b iNenBORA6PSBMHT wherein R! is piperazi
PCT/ SE2003/ 002008 101 Scheme 7 Toz’g}erVevp‘:é\rﬁ’lé1 Conpaunds

t invention, nNnOHRL NAi CAnL3 31 Rl IH\
XU 1M R4 nxil R -~ NAR2 i activatioflyi T =R

haloHdepHt osytate, syliate, trif| ape_ S

cat al ysed di spl ace t “WO 2004/ 056773

PCT/ SE2003/ 002008 102 CLAIMS 1. A crfrpound of

formula (1): R- Rs 1
1]

nx{/\}RR“

Conversion of an OH to a leaving group (eg tosyl chloride (L? is Tosylate) or mesyl
chloride (L? is Mesylate))

@J(\hxﬁw
. . .. N
displacement reaction with

Mesyl chloride, DCM 0°C

(eg in presence of triethylamine)

Displacement reaction with mono-protected piperazine (P is a protecting group)
Displacement reaction with R substituted piperazine
Deprotection (TFA for Boc, hydrogenation for Cbz)

Depending on R, acylation, sulphonylation, alkylation, reductive amination
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t|o aIIy substltuted ,
kyI 4 spiedyl ring, C5_7 cycl,oal kenyl
or 5 heter—eeaycl yI (O tse\f optionally subdt

r\ ha

il
il

iv

vi

R2 NA (CH2)n X-(CH2)mR4 (1) 5 wherein: A is absent

or is (CH2)2; R is Cl1-8 alkyl, C(ONRLOR11, C(O 2R12,
WORD3QaR14, NRL5C(O) NR16R17, NR18C(O) 2R19, PCT/SE2003/002008

heterocyclyl, aryl or heteroaryl; R10, R13, R15, R16

and R18 are hydrogen or 189-6 al kyl; 10 R11, R12, Ri4,

R17 and R19 are Cl1-8 al ky, go tionally substituted by
hal o, hydroxy, Cl-6 al kdé@—l-ng-QG hal oal | coxy, C3-6

49 %ﬁ'ﬁ)f‘é ¥ whale R' &rf or piperidine.
cycl‘g’gﬁgﬁh@@&% c?ggiegmﬁéﬁg (O (éh 4 alkyl), pip
S(O 2(CL. 4 alkyl), heger oa/yl aryl, heteroaryl oxy or
aryI oxy), aryl, hetero N, C3-7 cycl oal kyl

hal o or Cl-4 alkyl), C¥

oxo, " C(O (CL.6 al kyl )~ Q
Cl-4 alkyl); or R11, R12 and R17 can al s®be O
hydr ogen; or R10 and R11,~amd/or R16 and R17 may join
to forma 4-, 5- or 6-nmenbered ring which optionally
i ncludes a nitrogen, oxygen or sul phur om said ring
bei ng optionally substituted by Cl-6 kyl, )
S(O1(d _6 alkyl) or C(O(Cl-6 alkyl)y; 20 R2 is Cl/-6ii
al kyl, phenyl, heteroaryl or C3-7 cycloal kyl; R3¥is H
or Cl4 alkyl; R4 is aryl, heteroaryl, Cl-6 al kyl or
C3_7 cycloal kyl; Xis or S(OP; mand n are,

i ndependently, 0, 1, 2 Or\3 i ded + nRf r OH
nore; 25 aryl, phenyl and hete oaryL_IrDLEtl es qre

i ndependent|y optionally stbst Pt ut ed by one orR®nore
of hal o, cyano nltr hydr oxy, OC(O NR20R21, NR22R23,
NR24C( O) R25, NR27R28 S( O 2NR29R30,

NR. 31S( O) 2R32, C( )NRé3R34 CO02R36, NR37C02R38,

S(O gR39, OS(O 2R49, d -6 al kyl (optionally

nono- subs{ t d&bﬁ\‘ S(0 2R50 or C(O NR51R52), C2-6

al kenyl R C3 10 cycloal kyl, C1-6

al 30 Cl1-6 al koxy(Cl-6)al kyl, Cl-6 al koxy

Cl 6 alkyr)> hal

Al

ano, heteroaryl or C(O NHS(O 2R56), NHC(O NHR57,
Cl-6 WO 2004/ 056773 PCT/ SE2003/ 002008 103 hal oal koxy,
phenyl , phenyl (Cl1-4)al kyl, phenoxy, phenylthi o,
phenyl S(O), phenyl S(O) 2,

YN

N

activation of acid group and coupling with chiral auxiliary (eg SOCl;, )
1,4-addition of organocuprate (eg R*MgBr, Cu()I, TMEDA, di-butylboron triflate)
reduction (eg lithium aluminium hydride)

Dibal

Oxidation (eg Dess-Martin reagent)

reductive amination (eg with sodium triacetoxyborohydride)



phenyl (Cl1-4) al koxy, heteroaryl, heteroaryl (d 4)al kyl,

het eroaryl oxy or heteroaryl (C. 4)al koxy; wherein any
w@tooloss773medi atel y foregoi ng phenyl and het erPer/gi2003/002008

noieties are optionally substituted with hal o,

hydroxy, nitro, S(Cl-4 al0dyl), S(O(ci-4 alkyl), 5

S(Q2(0 4 alkyl), S(O 2N, S(Q2NH(CL-4 al kyl),

S(O)2N(C1 4 al kyl)?2, cyane=—tcr=4 al kyl, Cl-4 al koxy,
are%%&lﬂ(&%fﬂf&l ¥éntionC( O N(C1-4 al kyl) 2, CO2H,
(1)2( yl), NHC(O) (Cl-4 alkyl), NHS(O 2(C1l-4
al kyl), CE3 o 3; unless otherw se stated
het er oc ionally substituted by Cl.6 ral kyI
1 [optionalld |substituted by phenyl {Whl c :
R\optiqpalN bstituted by hal o, ;Cl-4 al k 4 10

C
1

| koxy, cyan, nitro, CF3, CI:FSR 3 )
RPO) 2NH2, C1-4 alkylthio, S(O (Cl4 alkyl) or
S(O 2(C1l-4 al kyl)} or heteroaryl {Rﬁhl ch |tself
optionally substituted by halo, Cl-4 alkyl, -
al koxy, cyano, nitro, CF3, (Cl-4 alkyl)C(O H H\
S(O 2NH2, Cl4 alkylthio, S(O(Cl4 alkyl) oN I X R*
S(O 2(C1l-4 alkyl)}], phenyl {optionally subst\Ntuted by
hal o, Cl1-4 al kyl, CI 4 al koxy, cyano, nitro,
OCF3, (C14 al kyI)C(O)NH S(O) 2NH2, 15 Cl1-4 alk Ith|o
S(O (C1-4 alkyl) or S(O2(Cl14 alkyl)}, heteroaryl
{optionally substituted by halo, Cl4 alkyl, d-4

al koxy, cyan, nitro, CF3, (Cl-4 alkyl)C(O NH,
S(O 2NH2, Cl-4 alkylthio, S(O(CL 4 alkyl @/an{/\]?#
A 2(A-6

S(O 2(C14 alkyl)}, S(O 2NR4OR4L, ,C(O R42,

al kyl) (such as tert-butoxycarb

C(O 2(phenyl (A -2 alkyl)) (such as

benzyl oxycar bonyl ), C( O NHR43, S(ORR44, NHS( O 2NHR45,
NHC( O) R46, 20 NHC(O) NHR47 or NHS(O) 2R48, provi ded none
ofi t hesatilvatsdn fie haliday bsylate) ews@aiestriflatked to a ring

ni trogen are, independently, 0, 1 or 2;
R R2 S?QE%a%’Pégdlla%’F 9 R31, R33, R37, R4, R51
and R54 are, independently, hydrogen or Cl-6 alkyl; a
R43a R44a R45, R46, R47a R48a R49, 25 R21, R23, R25 a
R28' R30a R32, R34a R36, R38, R39, R41, R42 R50, R52,
R53, R55, R56 and R57 are, independently, Cl-6 alkyl
(optionally substituted by halo, hydroxy, Cl-6

al koxy, Cl-6 hal oal koxy, C3-6 cycl oal kyl, C5-6

cycl oal kenyl, S(Ci1-4 alkyl), S(O(Cl. 4 al kyl),

S(O 2(C14 alkyl), heteroaryl, phenyl, heteroaryl oxy or
phenyl oxy), C3.7 cycloal kyl, phenyl or heteroaryl;
wherein any of the imediately 30 foregoing phenyl
and heteroaryl noieties are optionally substituted
with halo, hydroxy, nitro, S(Cl-4 alkyl), S(O (Cil-4
al kyl), S(O2(C1-4 alkyl), S(O 2NH2,
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S(O 2NH(C1-4 al kyl), S(O 2N(Cl-4 al kyl)2a cyan, Cl.4
al kyl, Cl1-4 al koxy, C(O NH2, WO 2004/ 056773

WOOABE2003/ 002008 104 C(O) NH(C1-4 al kyl), C(EyTMEED31002008

al kyl)2, CO2H, C02(Cl-4 kyI) NHC( O) (C1-4 al kyl),
NHS( O 2(C1-4 al kyl), %(2 4 al kyl), CF3 or OCF3;
R21, R23, R25, R28, R30 @MS, R36, R4l, R42, R4S,
R45, R46, R47, R52, R53, R57 may additionally
be hydrogen; 5 or a pharnmaceutically acceptable salt
thereof or a solvate thereof. 2. A conpound as cl ai ned
i A epmpovnd offerraila (L i s NHC(O) R14, phenyl or
heterocyclyl, wherein R14 is as defined in claim]1,
and pher{ and Ret er oc clyl are optionally

substi t ut as fgesc be inclaiml. 10 3. A g n‘gfund

as cl ai Mycl al (Pidz)eTT %W(@E‘z)@frﬁyl

het er oar@l , either V\,hl ch is optionally substituted
by halo, Cl-4 alkyl, Cl-4 al koxy, S(O" (CL.4 alkyl),
niW]Ff‘éem' cyano or CF3; wherein nis 0, 1 or 2. 15 4. A

Soégggnaoglscé&ﬁ,gz dinclaiml, 2 or 3 wherein R3 is

ogen ound as clained in claiml, 2, 3 or

4 mhe Gl ran@zn; d:(s))méw} Gmwwhm’ﬁq@uﬁémlamm)wsfdﬁ,e
mpre_of itro, S(Cl-6 al kyl),
S(P@\( @iObRal: Wl)ocyclx’( @%@bgetefoamlw ), S(O) 2NH2,

20kt < o g oot TR B Spedigly )y YoM @0
05:80) E{ RY6RY iyl R 203 hiltyé (aqaionhlly sBSHERGAIH, halo, hydroxy, Cy.e

i s A e P ER AN .
GRS DG .o

NHE@{Dh Oy Ioky @r aglldogyl),) aryINHSEORA(1,Cls. ﬁcwlda%’)l (Opﬁﬁﬁallﬁﬂﬁﬂtltuted by

Q@P 5>rc5'2 AR, %@cﬂa{@g&aﬁ% orephsnsLags. Con gudediu or

|
S( 44 a|3ﬁ1)§l|t§elhb‘§Dtti hﬂéﬁ% al kf/é?fg’ ,4%@5@%?1 ﬁﬂkﬂz 2J(OX(Cusaliosh,
(DS Or s SOl CRER kg R | SEOREN(ETS daeky] ) 2,

cya %{(g) @ %6§Pﬂ% Al ko{%#P &3%({55* Crgﬁ(_)%%;erednngwhmh

N"!gti@hélglm{‘:hﬂlei‘é/ hitro g%"%@(%e%( &]sﬁlp?i'uk ){'Jo)n SQE %ng 'be%’: o%tlonally

Acorrpoun as clained in claiml

ahisbasiticd by agiant SO Crs alkyl) o CLOXCs alkyl)
R? is Cy.¢ alkyl, phenyl, heteroaryl or Cs.; cycloalkyl,
R*isHor Ci4 alkyl;
R* is aryl, heteroaryl, C;.¢ alkyl or Cs.7 cycloalkyl;
X is O or S(O)y;
m and n are, independently, 0, 1, 2 or 3, provided m + n is 1 or more;
aryl, phenyl and heteroaryl moieties are independently optionally substituted by one or
more of halo, cyano, nitro, hydroxy, OC(O)NR2°R21, NR*R%, NR24C(O)R25,
NR26C(O)NR27R28, S(O)ZNR29R3°, NR3! S(O)2R32, C(O)NR33R34, C02R36’
NRYCO,R%, S(O)qR39, 0S(0),R®, C,.6 alkyl (optionally mono-substituted by
S(0):R* or C(O)NR5 1R%), C,. alkenyl, Cy.4 alkynyl, Cs.10 cycloalkyl, Cy.¢ haloalkyl,
C1-6 alkoxy(C.¢)alkyl, Ci.¢ alkoxy (optionally mono-substituted by CO,R™®,
C(O)NR*R**, cyano, heteroaryl or C(O)NHS(0),R*), NHC(O)NHR", C/_6



10

15

20

25

30

7. A conpound as clained in any one of the preceding
clains wherein n is 2. WO 2004/056773

wWOEDA8E2003/ 002008 105 8. A conpound as cl ai nedI/sER0831§02008

one of the preceding clalns wherein inis 0. 9. A
conpound as clained in one of the preceding clains

?%%Lq%h%ef%( o PRI 14%9911 SRR Shemitid EERS QY SenyisO):
P Eﬁ%@}f} PN #ﬁt?gdﬂ?ﬁ Rt ok @AW %ee@%_rém? bl Rte@aryl(C,.
( lalyoxyn whiesireany ¢¥4he immediately %)mgomgaplena]saudéﬂanmtyh moieties

chrt Spnelyp e ReTROR IO b TR B by SO o
LSO EneaRsasgRaava SNOFRIREC) ISR CAGILD cyapo, Cia

e sol vent at oom enpera
t allpyl e@ar dkexy; 616@91\111'1@1 G(mNéﬁ(Gxﬁﬁk}AB, (E(@Né@mkyibw EOHgCO(C1-
a C (0] or .
" s W Gor ki f YRS (e R, Clror QCFR and
( \}5%1% oﬂl%Hvﬁ@ gcatea HeleRbdPelil iggdnAlL am@%wa cf ﬁoamgq [Bptionally

eréin Rl and are as deflne
c I subsntiltedlbgr plhem)d {whhcé]atﬂelfg)pgonajbf substltuteé bphebefice alkgl‘ Cia

2 RESS: chboai HE e oy ERES M o,

PhOTRE S Wik Rbr @(@m@ﬂ £1k91)} Mh&&oﬁ@m%ﬁﬁﬁtsé\lf eptIRRAUY dubstituted

as ‘claimed in or” "a pharnmaceuti cal | (%

adgepiaile aﬂaﬂicltmm cyanosuiteaCEs, {Ger ey CEMNTR S(O)NH,, Ci4

pgﬁﬁi&? e‘ﬁ(b?(%l alkyﬁco(%esteb?z? zﬁ%flbj}}ﬁ nhe'nyfj oplfllonally substituted by
halo, C;_4 alkyl, C;4 alkoxy, cyano, nitro, CF3, OCF3, (C1.4 alkyl) C(O)NH, S(O);NH,,
C1.4 alkylthio, S(O)(C,.4 alkyl) or S(O)2(Ci.4 alkyl)}, heteroaryl {optionally substituted
by halo, C1.4 alkyl, Cy.4 alkoxy, cyano, nitro, CF3, (C.4 alkyl)C(O)NH, S(O),NH;, C1.4
alkylthio, S(0)(C1.4 alkyl) or S(0)2(Ci.4 alkyl)}, S(0);NR*R*, C(O)R*™, C(0)x(C1.6
alkyl) (such as tert-butoxycarbonyl), C(O)2(phenyl(C;; alkyl)) (such as
benzyloxycarbonyl), C(O)NHR*, S(O),R*, NHS(0),NHR*, NHC(O)R*,
NHC(O)NHR*” or NHS(O);R*, provided none of these last four substituents is linked
to a ring nitrogen;
k, 1, p and q are, independently, 0, 1 or 2;
R® RZ R* R R¥ R? R, R® R¥,R¥ R and R* are, independently,
hydrogen or C;_¢ alkyl; ‘
R RZ, R® R®, R, R R™ R, R*, R¥, R, R, RY, R®, R, R%, RV, R®, RY,
R® R¥, R%, RS, R% and RY are, independently, Cy.s alkyl (optionally substituted by
halo, hydroxy, C;. alkoxy, C;.¢ haloalkoxy, Cs.¢ cycloalkyl, Cs.s cycloalkenyl, S(C;.4
alkyl), S(O)(Ci.4 alkyl), S(0)2(C;4 alkyl), heteroaryl, phenyl, heteroaryloxy or
phenyloxy), Cs.7 cycloalkyl, phenyl or heteroaryl; wherein any of the immediately
foregoing phenyl and heteroaryl moieties are optionally substituted with halo,
hydroxy, nitro, S(C1.4 alkyl), S(O)(C;.4 alkyl), S(O)(Ci.4 alkyl), S(O);NH,,
S(0)2NH(C}.4 alkyl), S(0);N(C1.4 alkyl), cyano, Cy.4 alkyl, C;.4 alkoxy, C(O)NHa,
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25 WD 2004/ 056773 PCT/ SE2003/ 002008 106 12. A

conpound as clained in claim, or a pharnaceutically
waewmepsand e salt thereof or solvate thereof, POI/SEX@3/002008

as a nedi canent. 13. A co ound as clainmed in clain,

or a pharmaceutically act¥ptable salt thereof or 5

43@&13;@65[1 DA pION G AR REeth o i G gD R (€ aliord,
nequg(@ | SARAR RONCE. gg@;@r C¥l, Bgoagyd ni stering to a
g?lt{éeg%nﬁ%uagxeg@o%ﬁfﬁga{tg ‘%H ”%5“ 4? 4?f f4%0t47 Rszagaulgés and RS

phar ma ut| 311 ccegt abl e salt thereof or soI vat e
be’hy

hlgf% 8 11:13 ogen,

ora pharmaceutlcally acceptable salt thereof or a solvate thereof.

A compound as claimed in claim 1 wherein R! is NHC(O)R, phenyl or heterocyclyl,
wherein R' is as defined in claim 1, and phenyl and heterocyclyl are optionally

substituted as described in claim 1.

A compound as claimed in claim 1 or 2 wherein R? is phenyl or heteroaryl, either of
which is optionally substituted by halo, C;4 alkyl, Ci.4 alkoxy, S(O)n(C1.4 alkyl), nitro,

cyano or CF3; whereinn is 0, 1 or 2.
A compound as claimed in claim 1, 2 or 3 wherein R? is hydrogen.

A compound as claimed in claim 1, 2, 3 or 4 wherein R* is phenyl optionally
substituted by one or more of halo, hydroxy, nitro, S(Ci-¢ alkyl), S(O)(C1.6 alkyl),
S(0)2(Cy6 alkyl), S(0)NH,, S(0);NH(C1.6 alkyl), S(O)2N(C1.6 alkyl),, cyano, Ci.6
alkyl, Cy.6 alkoxy, CH,S(0)2(C1.6 alkyl), OS(0)2(C;.6 alkyl), OCHzheteroaryl,
OCH,CO;H, OCH,CO,(C;.¢ alkyl), OCH,C(O)NH;, OCH,C(O)NH(C1.¢ alkyl),
OCH,CN, NH;, NH(C1.¢ alkyl), N(C\.¢ alkyl),, C(O)NH,, C(O)NH(C1. alkyl),
C(O)N(C1.6 alkyl),, CO2H, CO4(C;.¢ alkyl), NHC(O)(C1 alkyl), NHC(O)O(C:.6
alkyl), NHS(0),(C1.¢ alkyl), CF3, CHF,, CH,F, CH,CF3, OCFj3, heteroaryl or
heteroaryl(Cy4 alkyl); wherein the foregoing heteroaryl groups are optionally
substituted by halo, hydroxy, nitro, S(C;.4 alkyl), S(O)(C.4 alkyl), S(0)2(C14 alkyi),
S(0);NHy, S(0);NH(C;.4 alkyl), S(0);N(C1.4 alkyl),, cyano, Cy4 alkyl, Cy.4 alkoxy,
C(O)NH;, C(O)NH(C1.4 alkyl), C(O)N(C;.4 alkyl)s, CO:H, CO4(C,.4 alkyl),
NHC(0)(C1.4 alkyl), NHS(0)2(C14 alkyl), CF3 or OCFs.

A compound as claimed in claim 1, 2, 3, 4 or 5 wherein A is absent.

A compound as claimed in any one of the preceding claims wherein n is 2.
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A compound as claimed in any one of the preceding claims wherein m is 0.

A compound as claimed in any one of the preceding claims wherein X is S(0)s.

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

. to prepare a compound wherein R? is hydrogen, coupling a compound of formula Im:

HN L
(CH,),—X—(CH,),—R* (Il

wherein R*, m, n, A and X are as defined in claim 1, with a compound of formula

av:

AL,

wherein R' and R? are as defined in claim 1, in the presence of NaBH(OAc); (wherein

Ac is C(O)CHjz) in a suitable solvent at room temperature;

. to prepare a compound wherein R is hydrogen, coupling a compound of formula (III):

N1
(CH,),—X—(CH,),—R*  (lll)

wherein R*, m, n, A and X are as defined in claim 1, with a compound of formula (V):

Rz/k/\l_ )

wherein R and R? are as defined in claim 1 and L is a leaving group, in the presence
of a base, in a suitable solvent at a temperature from 60°C to the boiling point of the

solvent.

A pharmaceutical composition which comprises a compound as claimed in claim1, or
a pharmaceutically acceptable salt thereof or solvate thereof, and a pharmaceutically

acceptable adjuvant, diluent or carrier.
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12.

13.

14.
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A compound as claimed in claiml, or a pharmaceutically acceptable salt thereof or

solvate thereof, for use as a medicament.

A compound as claimed in claim], or a pharmaceutically acceptable salt thereof or

solvate thereof, in the manufacture of a medicament for use in therapy.

A method of treating a CCR5 mediated disease state comprising administering to a
patient in need of such treatment an effective amount of a compound as claimed in

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



