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WD 2006/ 001752 PCT/ SE2005/ 000953 1 Novel

pi peri di ne/ 8-azabi cycl o[ 3. 2. 1]octan derivatives as
worpaahet7’sr s of chenoki ne recep CCR5 The presePtT/SE2005/000953

invention relates to heterocyclic derivatives having

phar maceutical activity, to processes for preparing

SUChNQ%tLVBEbMﬁglﬁQ/@hé.{@@f@%l&?ﬁ ?&OﬂPBEtéhons 5
gonpﬁbﬂ(}gtﬂg 251\l 8 et 1 A S%Eep

eriyapives as active t erapeut| c agen
Phar maceutical ly active piperidine deri vat ives are

di 55k BaR6ntiifveiBER rélHeSRbBheterbbiRIB MERRRIVRS Ba iR PRiraRtdEical

cytokines that are released by a w de vari et%/ of cells
activity, mpma@sesﬁcp@pmwchﬂe@wwss t@@barmapmtl% compositions

and. neutr, ils t .
compAan i sy S Aol e B b 5ukh R iyt By TRk i goents.
| MPHASaEYSHIAITY a6 Pifsdrithie @rBMtiodd ard QistISpY 1hamO0BB€898.
in i nmune and i nfl ammtorl%lF responses in various

a

di §élamekma$1 @rewhsmp@émscytp F&ﬁhﬁtr?ge sdeasphbuAdvigs vaiegy ef cells to
attraf:hs eas o%?nogﬂgso 'b?%ggﬂﬁs &Qlltr%ghffs?_tﬁssﬂgpoﬁﬁflfmmatlon

F0SCl er oSl

and 886 b&@%@o[’ﬂ]h&l@&ﬂn@@rﬁfoﬁ of cgllovf thgimmupesyisamm.| ¢hahol8aekplay an
kDa proteins characterised by a conserved four
imperat edlpen wsppre anfHellaramalnsk FasBORSEHEY aRions fiseagss g disorders,

r C
el L 1 T L S LA
rheuysoi@usthfifis 4nd aherp&lerbsisi Thess smit ss@etad molecules are a growing

di st] ngfw shed on the basis of a single

supqripstibt 9ich b peeicinn ehapetssissd Pﬁawowwe@% Sipling it The
chetﬁ@latlg %}gﬁrﬂﬂﬂ?%ﬁﬂ YERERded iflo! t#oithdin g;rd;l?t s ExiibfangReMRkeNSR

I nclu several potent chenoattra s and activators
structhiral ARtify, delCyssX e CaX-C, v ed) hed Kysn-Cys (CIC, 8))' Basfednilies. These are

neutro h||-act|vat|n eptide. 2 (NAP-2 T. CC .
distigReinksd qReibe P ﬁ%"eS‘BglF gmen%%%ﬁélﬁlpaéﬁé\fﬁe Nfi-proximal pair of

but not neutrophils such as
Cy“@ﬁ%%“#%ﬁ%@%@“@%ﬁ?g%t c proteins 1-3 (IE/CP 1, MCP-2

an @ he MR- G cheréiiEsSnlRde sdvatad dotent ohetmoatitactants alhld faptintatoks of
ressed and Secr d) taxin nd the mac
neuqrwr ils sheh %rlpteﬁPw%l@*eSr@L@ anﬁwamfpb BRi RS pep 1§-2).
P) ThelcUe! BEmBRiEs gﬁﬂi‘a@ gBL et ﬁfén{olaﬁltacfa'ﬂ% @%d&@%e?gn& H&phocytes
chenokli nes are mnedi ate y 25 subfamlies of
but potoieeirophils spéheas lnmwpnm@ytealhemgtamm pioteinsel BHHICP-1, MCP-2 and

Mc@&%ﬁ%d(ﬁ%@gaﬁed ' A %:g%:% ’&ﬁffte ,’eotaxin and
the xt%}gggﬁ ag f% rﬁ&@%fm 1@&&@15@@%&5& Maptﬂ;s)ent good

ug ~ devel opnent 'si nce agents whi'ch
o G di¢schavh dsmonegst thatshewvaatiods bbthe $bémbk1nes arhenediated by

subffqéﬁ]faqtsgﬁ g'{tjprgm gcl)f ?ecij rec-:E:gptgrg,d algci)nsgew i% are Q reac%pttopsoc?e%ignated CCRl1,
CCR2, CCR2A, CCR2B, CCR3, CCR4, CCRS5, CCR6, CCR7, CCRS8, 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.

The CCRS5 receptor is expressed on T-lymphocytes, monocytes, macrophages,
dendritic cells, microglia and other cell types. These detect and respond to several

chemokines, principally “regulated on activation normal T-cell expressed and secreted”



10

15

20

25

30

30 The CCR5 receptor is expressed on T-1ynphocytes,
nonocyt es, macrophages, dendritic cells, mcroglia
wapaheobiter cell types. These detect and responBCT/OE2005/000953
several chenokines, principally "regul ated on
activation normal T-cell 2expressed and secreted" WO
2006/ 001752 PCT/ SE2005/ 000953 2 (RANTES), macrophage
(RANATES)ymvatrophagp iflamimato(y\prpeing] (MIP) MHP aledlarid MIR-(18 aad chonocyte

nonoc chenpat tant protein-2 (MCP-2). This
ChaP%§5W¥§“PﬁnﬁﬁgPaébﬁgﬁtnent of cells of the i mune

SY 5@ Relitts$h HiRSretthitleAEATRILs bfthe TRMInE 5 PR €Ssites or §1sease In

the cells expressing CCR5 which contribute, directly

mang disensts itas theycells expressingsCER § aaghecon@inge qlurectﬂy gr, indirectly, to

I biti the recr nt of thes l1s is. N )
sl oSt S e L RS SR TALS b b ma wie
rang@ 0¥ QiseREEPt OF for HHV-1 and ot her viruses, allow ng

these viruses to enter cells. Bl ocking the receptor
wi (CRS 8RS aenwagmimsﬁor B Vi lnahdoathey vimeespeldewing these viruses to

entef F%ﬁ: %%)(gislr?g‘; é%ctep o1 w@d&?ﬁgS ggféggrﬁl%t T r%{l/eﬁ?r}ggrﬁcepter internalisation
w1tth@ER@%@oﬁs@;ﬁﬁ&@tﬂ%@ll@froﬁlﬁzﬁmirﬂeo&bh 1RBRRRS RZNA
1) wherein: Ais absent or it is CH2ZCH2; Rl is
01 Tde praspnt ingnOpRIRIS a coppperd ef foxruiachDo) R18,
NR19C( O NR20R21, , NR22C( §) 2R23, 15 heterocyclyl, aryl
or heteroaryl; O qaand R22 are hydrogen
or Cl.6 alkyl; R and R23 are C1.8
al kyl (optional i N hal o, hydhoxy, Cl1.6
al koxy, Cl1.6 hal oal koxy, 6 J%Ioalkyl (optionally
substituted by halo), C5.6 cycloalkenyl S(C1.
WheEﬁ“PcyI) S(O (CL.4 alkyl), S(O2(CL. 4 al kyI ),
A isheb&ih 8a1tYd CH%M% het eroaryl oxy or aryloxy), aryl, 20
het er oar yl ycl oaI kyl optl i:()nal I;/ subs% tute

R! inGl. oalbyl, COWRI'RYL £OBR %N&/a(@aR yNR{GEINRE R*a NR REC(oRR?,
cycl oal kenyl, or, heterocyclyl

he‘e?‘?%‘&:' N ﬁ%ﬁﬁﬂw substituted by oxo, C(O)(Cl.6
RM QJPV()R‘? RZSGIQRP%e ﬁ)ﬁzlgéﬂ onChaltiglor Cl. 4 al kyl) or

R18_.and can al so be h ydr ogen;

R”,aﬂqd ER " andiRErarRE0s alil (Rptionally S}lb:itﬁu&eé by bele, bydxoxy,sln s alkoxy,

red [ I Iud
C 621?{%8(8@{1’ 3&‘9’5{0&&3’1 ¥\'h Itlfi z}%ﬁ' sugﬁbtlrlnfgﬂ% h(y§lo|)1 n F’oag(enyl, S(Ci4
alky@p5(O)e! ] ks, t&(O)J(@i-,?ﬁikyl) heteroaryl, aryl, heteroaryloxy or aryloxy), aryl,
heteroaryl, C;.7 cycloalkyl (optionally substituted by halo or C;_4 alkyl), C4.7 cycloalkyl fused

to a phenyl ring, Cs.7 cycloalkenyl, or, heterocyclyl (itself optionally substituted by oxo,
C(0)(C.¢ alkyl), S(0),(C1.¢ alkyl), halo or Cy.4 alkyl); or R'>, R'®, R'® and R*' can also be
hydrogen;

or R' and R"*, and/or R?° and R*' may join to form a 4-, 5- or 6-membered ring which
optionally includes a nitrogen, oxygen or sulphur atom, said ring being optionally substituted
by halo, C;.¢ alkyl, S(O)(Ci.¢ alkyl) or C(O)(C,i.6 alkyl);

R? is phenyl or heteroaryl, either of which is optionally substituted by halo, C1.4 alkyl, Cy.4
alkoxy, cyano or CF3;

R? is hydrogen or C;.4 alkyl;

R*is halo, hydroxy, cyano, Cy.¢ alkyl, CFs, OCFs, C1.4 alkoxy(Ci.¢)alkyl, Cy.¢ alkoxy,
C(O)NHj,, C(O)NH(C, 4 alkyl), C(O)N(C, 4 alkyl),, NHz, NH(C,.4 alkyl), N(C,.4 alkyl),,
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by halo, Cl.6 alkyl, S(O1(Cl.6 alkyl) or C(O(Cl.6

al kyl); R2 is phenyl or heteroaryl, either of which is
wopitsooasi y substituted by hal o, Cl.4 al kyl, QCHSE2005/000953

al koxy, cyano or CF3; R3 is hydrogen or Cl.4 alkyl; 30

R4 is hal o, hydroxy, cyamo Cl 6 al kyl, CF3, OCF3,

Cl. 4 al koxy(Cl. 6)al kyl, al koxy k%do ) NH2,

COHCDn NHI(}’@l&(Q]zf@lh)alk}@( @)(Q( (ﬁlkﬂ)@(m )421 I-Rﬁclmlal(lﬂl)s@)z(cl 4

ko B 0 DRI Bl (1 el byl ), (0 2(ca_a

5 | 2 ofh( tn R i1, CN( G ,
R lahﬂyy (g:gl(zjsh)xg o @{bﬁﬂocf)%rnmql EylalcNg Jggfk(yj(cl %alkyl C(O)NH;,
C(Oa\N )4 alied) ps CEPYN(C 14 @m;)s,m Ibrca@@ﬂr@)hﬁmﬁ &) ,merﬁve

mer@i‘e&cﬁﬁ?ﬁ?&f[a:@@ym& ?@é%ﬁhﬁ%&ghé (1( %1.? 0 fIZ ug rI]llt en H)ms and,
optigh4l, bt MREeh O} phitatdin fsaideheteroBERettlh Htidang misﬁtuted by oxo,

contai ning at | east one carbon atom one to_ four

Crerileyl (epsionallyosubstteed bydiegsnali-aalkeryeord iy éhl‘&(()é,dpbfmyﬂcl 2

B RGP FRRENT ST - ERhARRR i i A akoxy,
CE;Q0E#:, B (Kpxlkob, S@@)(CIH%H@Q)Q)r S(Ob)zb@nwlﬁsllﬁ theaﬁ\*eyrhérhblﬁé@)
or benzyl [which is OE tionally substituted by hal ogen,

hetegacygledieing opt@gal}]y fused, cyc@hgxarmngen@(x@lbegzeaek;g,)[r) ine,
yrlgfsz%é ﬁ%laﬂli@l'xﬁ %};rgim§F19% %ﬁgflmgd' c:ﬁlogﬁf Ligoh Jf? ﬂé%ﬂ cyclohexane

ocycl e”bei ng” opti ona use
pipetidiriebencans pyrdines p}dldamne,t;grmmﬁdmp oppynadlnﬂ eing belng optlonally

S R M oA 5 ré%Fsp&ﬁe @<?/He8<0><CM
alk}}r?)le i z(C Py ﬁlk?!) nzﬁld tHé’ ﬁftx%@@ﬂ Bthe BYCH glﬁihﬁﬁ‘leq{ Cy % rgi’fé‘mally

|ng opt i onal substituted hal oge
subiﬁtutéd by Kyrk ,alkgzlL {#high ks)omonﬂmsubémlﬁ&d t@(c(Xb, halageky OH, Ci.4 alkoxy,

ok FHQIE s Aol SRR SKORHE Y by NG e

NHER ., 3489} driNiicg 9 aly)PL ‘Cg(OﬁddﬂXl H@‘{Vﬁfbrélﬁ tl?boéﬂcﬁ'l@blbti/onally

substi't'uted by oxo,

subi@p b L4 4 akkloky oiy ﬂU@N} WA alB(ID)CKIQOEHi%C@)W'I@H alkyl),

S GO I T ot

o@d}tl onally substituted by Cl4 al koxy or fluoro},
'(g Q(C 14 al kyl ), CéO)NHZ C(ONH(C1-4 al kyl),
X isp (QQ@S@OhNWo;NIb (%0 2(C1. 4 al kyl) {wherein the

al k o tionally substituted by 20 fluoro } ; Xis
ma‘l‘ éi‘“dé ¢O)2NR8 or NR 8 S(0)2; in and n are 1, 2

R® @hyc&ogéiﬁ nieﬂl}‘lyéili}qgﬁlyl om&wro thyl, allyl or

,.cyclopro ; R7 1s heter , . pheny1NR11,

R’ iphasybie mhphqm&@ﬁ erpary|VK; PWYKEDE)?&D’I( bateroaryl(C,.
2)alkyl, phenyl(C,.; alkyl)NH or heteroaryl(C,., alkyl)NH; wherein the phenyl and heteroaryl
rings of R’ are optionally substituted by halo, cyano, nitro, hydroxy, C,.4 alkyl, C,.4 alkoxy,
S(O)(C1.4 alkyl), S(O),NR'?R"3, NHS(0),(C.4 alkyl), NH,, NH(C .4 alkyl), N(C,.4 alkyl),,
NHC(O)NH,, C(O)NH,, C(O)NH(C,.4 alkyl), NHC(O)(C,.4 alkyl), CO,H, CO,(C,_4 alkyl),
C(0)(C;.4 alkyl), CF3, CHF,, CH,F, CH,CF; or OCF3;

R® and R" are, independently, hydrogen, C,.¢ alkyl or Cs.7 cycloalkyl;
R’ is aryl, heteroaryl, Cy.¢ alkyl, Cs.7 cycloalkyl or heterocyclyl;
R'? aryl, heteroaryl or heterocyclyl;
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25 2)al kyl, phenyl (C1_2 al kyl )NH or heteroaryl (Cl.2
al kyl ) NH, wherein the phenyl and heteroaryl rings of
wdZooaner7ept i onal | y substituted by hal o, cyano, POT/SEm®Y5/000953
hydroxy, Cl-4 alkyl, Cl-4 al koxy, S(OKk(CL.4 alkyl),
S(O) 2NR12R13, NHS(O 2(C144 al kyl), NH2, NH(Cl1_4
L al kyl), N(Cl4 al kyl )2, O NH2, C(O NH2, '
R @NH(@lndﬁpmdﬁwly hmrmemp 1.4 2k, l@ytqgeﬂwmh a@iPPEED, of OXygen

storgyl wisgora g pa & mbPers iRt TSR R i 1
alkyqal(’gqyj)HoC(@;@cL gncyl)@ask)ch”aﬁall)l s aryl, heteroaryl

cycl oal kyl or heter ocycl yl; R10 aryI
arylhxéteeyloaaxdwetms@armlem@waewp yirdepgrdenthp epf@mﬁs Bubstituted by one or more

/ ok 6 8 0 IR,
o TR R e, S S oo

S(ORXRGET, MR BB{ORRY, C(m)NR%R%*ocm}a”5NR@C®Rﬂes®quﬁ 0|S(rg)2R“3 Ci.
which is optionally substitutgd wt
s alky] @mon@b@lem Supsiigd by SO et QMK Cordiény, Cas allynyl,

Cs. 18%’1‘ allk e, Qﬁﬁlﬁﬁu%ﬁgéﬁ'g SaRye dIJ Qﬁ@?gfﬁﬂ‘o}aéﬁly mono-

substaBdby QI0,RY, CLOYNRRR, @%Q)mé B2bor OIRDBIRES(O),R*0),
e Pg} % |1\|R300( 0 N%éﬁﬁw@gg ZNRSSRngfhenylthlo

A B A5 A g o

or hetleroaryl(C.s§2k dxyawhgrey any dﬂhdﬁnmycbhtebzl ﬁoydgplrfg]phﬁnyl and heteroaryl

moigGrs arcsationy T aphs iR Bl LBy i oskiios Sy B R MRNE 4 lkyD,
S(og@%%1¢g§922§ygg $0) nglﬁ@wgw AN AR ct9 W %iﬁ:l ualkyl, Ci4

al kyl ;
alkoply eGEONIH0C(O P L D)), Cﬂﬁ)i‘i*(ﬂlis@m)s@z, CO:H, COZ(CI 4 alkyl)

N AT RS G ahShy Y 08 k. wher o) o any’
unle’f othBSviseWTREl 8bRlotyt ?r ROPtifshIRNaB uRd 6% lagt; %mgnn [Optionally

noi eties are optionally substituted wt
subswlaicd)hy phanyl {whicB(icalf aptidrelly subsgautyd bﬁ_hzlo,gﬁ:kycﬂkyl C14 alkoxy,

oot Qb DRI R ORI A oot o

S(O?%(@P{Mléylf-}( @)H&lraoa 11&1216 gﬁe&f tﬁh%@%ﬁu&&cﬁ%& 1?'1% Ci4 alkyl, Cy4
Al NS {0, LCE';BI, SO ﬂo@@» N s kB sty o

T T

nitré) MIHa,OOGF XCwﬁ&?l)C(@)‘NH kS(OthDz,, CCl al‘kyﬁhﬂwS(O)@lﬂa alkyl) or S(0)x(C..
njitra, (CL.4 alkyl)C(ON

« allgl¥ly B pasLonfosplty PSP 1 il Skdrgycano, nitro, CFs,

SV BP0, £ DO el S, o),
S O;&INR%CB(” @&DR&“ OQO);(@l, ¢ dlkd) (sﬁ&iasﬂteﬁlﬁ(&dﬂy@ér@bhﬂ) C(O)2(phenyl(C, 2
sl Gsh €3 berl R P PIm A AI G STONRT FHBNHRT QHEIOR™,
NHE@)RNHIE? of N@i%@bzwclf’oﬁﬁMe of #f281ast four substituents is linked to a
ring nitrogen; ‘

k, 1, p and q are, independently, 0, 1 or 2;

R24, R26, R28, R3°, R31, R* s R¥ , R37, R40, R52, R* and R® are, independently, hydrogen or C ¢

alkyl;
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nitro, CF3, OCF3, (Cl.4 alkyl)C(ONH S(O2NH2, Cl1.4

al kylthio, S(O(Cl.4 alkyl) or S(O2(C1_ 4 alkyl)},
whedosnoersy|l (optionally substituted by hal o, Qidr/akiog$000953

Cl. 4 al koxy, cyano, nitro, CF3, 25 (Cl-4 al kyl)C(O NH,

S(O) 2NH2, Cl14 al kylthio, 55(0O) (C1.4 al kyl) or

e 00 U e SRR o PR T e

R ﬁé‘% BT 5 n e e s o

hydelSZ(@) Fikoxy, BHCHADHANKRD K ch@QR@Qcyammr@e B(apnelkyl),

of these last four substituents 1s linked to a_ ring

S(ONCu-» 8llmh; S@D2(1-4 2lkyp), heierogryhmbenylnbrigroatydawy of phenquxsar Ca.g

cyclg%lgyﬁéll%en?rggr het 2 argm’% ﬁﬂmy E?%lr 619%5%&(??&&%&%52%%%%?1 and

hetemr@m@é@&h¥éaptmtl§mawt&0@aﬁaalo5hﬁ1raﬁy o2 S(CReRlky,
R39, R41 R53 R54
S(OD@@‘M akﬁlﬁ S(Qidgmﬂli}s@) WzNH@ﬁW(ClMBW )Rﬁ(f))z% 4alky1)2,

eyarlfy o7 Rl COONED CLOIM (Gl SO g5, dout,
COAL o HRMHCDYO, c3lEy ATHSIO)TS STy Lt ey SUELorOCK

5 |2 S 1. 4 S 28C15 1
R CIC LTI O T .

ddifiof M& phenyl or heteroaryl; V\,hereln any of the
a I?igmegjl at e}m&%egregm ng phenyl and heteroaryl noi eti es

or apherngotutamaly byceptablt sattubardofiM t h hal o, hydroxy, nitro,

pro&% tbfln'qglh %D QNS%&rgaﬁygﬁk%ﬁ;&Xé é@@}se(ﬂc\% é%% %da{?ke}gy’clyl and R* is
Ci. 3%11@'T' lcigle C( O)n%k %%/_ l)lz‘rtlcg;lllklg sﬁﬁs'ﬁﬁffcé& fﬁ@ 1@)3(%12%&1_ Qgt@gﬂxg%ll@)%oﬂtaining at

least\lbi(e(c@)l(dﬁ]a.tdmmWD )fourrxmsng)l@(c«ms andabtjdnia)ly Gre)cxggentor sulphur
aIk.I,CFSo R32... R34, R38,
storgysgid hirenmigied Rooygs bERB apieasbl Thopd o AArhItg. o
RS e@ih co%%'uh&@(ﬁﬁhé PreBént IVELAGKE Ban &istdn different isomeric forms (such
pharmaceutical |y acceptabl e salt thereof; Erow ded
as epdmgiomebse diaRerdomens; gg@netun aﬁoln}ersswgtltionmsadT ¢ pfeagnddnvention
red heteroc 3 al kyl, then R5
covsis A GYeTL Rorpets i A R G AL oot oriermber e
hetguitally Ghles inOInE&AdId Bdielbn dditsIs@etsss DRRIr6cHI Brade, ﬁyd}m)romlde
one to four nitrogen atonms and, optionally, one )@é%

phosphatey qstaie. TumewH, MAMAEE, SUGEENaH MNGNAEE, trstrate otyete 0
metﬁzﬂ es‘ﬁ?ﬁgna}g Jrus%ﬂJ§1 %tngt%r ring. Certain conpounds of

esent inven can exist in different isoneric

f OrTHe cofip6tindsas tiianéntdnes, exiitas belvaesBush asjgainaes)iand the
i soners. or tautoners)., The present invention covers
pres§ny in¥giienicewsie AL SushPolvaiasur es t hereof in al |

PR s o g Rt SP oA Gh Pt G0 S, methyl,

ethyl, n-propyl, iso-propyl, n-butyl sec-butyl or tert—butyl Methyl i 1s sometimes abbreviated

b

to Me hereinbelow.
Fluoroalkyl includes, for example, one to six, such as one to three, fluorine atoms, and
comprises, for exami)le, a CF; group. Fluoroalkyl is, for example, CF3 or CH,CFs.
Cycloalkyl is, for example, cyclopropyl, cyclopentyl or cyclohexyl.
Aryl includes phenyl and naphthyl. In one aspect of the invention aryl is phenyl.
Phenyl(C,.; alkyl)alkyl is, for example, benzyl, 1-(phenyl)eth-1-yl or 1-(phenyl)eth-2-
yl.
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phosphate, acetate, fumarate, mal eate, succinate,
mal onate, tartrate, citrate, oxalate,
woredoiaosul phonat e or p-t ol uenesul phonat e. The POTPE2008I®0953
of the invention may exist as solvates (such as
hydrates) and the presegt invention covers all such
sol vates. 25 Al kyl groups and noieties are straight or

br HetdeatylGai alkphalkylris, fof evample pytidinylmethyl) pyriratdiylmethyl or 1-
i so-propyl, n-butyl, sec-butyl or
“Wq%§%k%ﬁ%'ﬂ Methyl i s sometinmes abbreviated to Me
he!l’ﬁémed QMkyﬁN}@isoedrléthpla béiﬁ?ﬁtmlﬁ@ng%ﬁm%}l@l LQNE/TINH is, for

Si X, such as one to three, fluorine at ons,

exam}dnmyrmlcﬂoNHemid@ylﬁH@#H ogmuémyﬂﬂ(é?ﬂbélﬂﬁyl is,
3. 30
e ST BTILS an grmln Ty B BRI PHE ey i 1 ng apmor other

ring$, R6MpESiH g RHRAM ond RetefvaRiHh Botboted ﬂo@lrtﬁe gﬁﬁ@ G:b flSﬁlE Qitrogen,
invention aryl is phenyl. Phe

n
oxyges. anﬂ@plpé;pa@p peN- @gﬁq&hﬁreoi ogﬁngg,xlgl@plrﬁ d;omc% @po%/ Heteroaryl is,. .

for eéaﬁ&ig[}:é g}% %‘tﬁ (zﬂy llcrko\Cf% B%{;)RQ@YF?&E&Q( %Eg?oqa/ %ggl%sz%lyl

pyraByl/, @k&dlﬁ?tsbﬂézol}mﬁhhdﬂzdlym,){ﬂ 1A yibzadyl, ﬁyrldmyl pynmldmyl indolyl,
be @Eyrldln ) eth-2- Phenyl (CL 2 al kyl)NH is, for
en

BeRPYN A ﬁ%zfurmb)s W&b thienyl (aism qqmepéthlepwr or
e, B Y D A S o125

benzaﬂnhxhaz&dylr arngmdamipyndmyl (;sucf}umdndiarzoplnﬁa]pyndmylg tlmbh@[B 2-
rings, rising, at one he el ecte

bloyFidghhel gg&ﬁﬁzce%ﬁmlgk Eorlfppwa@é @fyg azolyg 2,1,3-

benzgﬂgﬁmhlio ylofa BB AR (A8 Iulﬂﬁ{rr??g 2,1,@rbeﬂ90)éd%bf§'§ n‘@lﬁneloxahnyl, a

I OXI ereo . Fbteroar . for ex
pyrakolopyridihé (fenyxamme $H- pymamin[&,é tlhyrodihgiyduinolinyt, isokyinolinyl, a

napl%tg)ig%é@&(g{r elxglﬁiage[ié | yLﬂx[yTQ%\g'ﬁ?zr 1y ]xgaé)gd?y?l%&réil); il &Fmthiazinyl or

d1beH¥<§thf‘6'bﬁiérﬂlY (alsd BEKYds: dlﬂéﬁzg’tﬁﬂ:ﬁ?{) bc]nf 4V ox{dR! tRGedN 8V @%mde or S-

benzfuryl’), benz[b]thienyl known as benzf hi enyl
dioxade thtxenfztlliqatomhfyrh whn alsw hcjamtl}lt’l Hheseroaryl thafaslegample, pyridinyl,

ztri ben onI, benzt hi azol yl, 1, 2, 3-
pyr ‘B‘é‘ﬁ H%BB' é&?ﬁ’“ﬂm‘ 5?9 m dazopyri di nyl (such as
Impéglz)sa&lne&ﬁie@;snwxpyl) thieno[ 3, 2- b] pyridin-6-yl,
benzoxadi azol yI (al so known as

beﬁe@[m}zl}@]ls, foraapmplel g four, yelor3ix memberedirmgicantinpg one or two
benzof urazan benz xadi.azol

nit g RVAFT F TIPS R O RT B L G e BB pyreolidine,

azetiBHlaOWt@lﬁfﬂr@bfi'aﬂ tefrayidiathidpythn, tetthiy@kdtAlobyran-S-dioxide, morpholine
|squ|no napht hyri di nyl (for exanple

ortl{lqnet]p a\mmg. dinyl or [1,8]naphthyridinyl), a

580 s e L SR o 120

triaz0lyl,3,2,3-triazolyl, tetrazolyl, oxazolyl, isoxazolyl, 1,2,4-oxadiazolyl, 1,3,4- oxad1azolyl
or thiazolyl. When the five membered heterocycle of R is fused to a benzene or pyridine ring .
the resulting bicyclic is, for example, benzimidazolyl, benztriazolyl or an imidazopyridinyl
(such as imidazo[4,5¢]pyridinyl). When the five membered ring heterocycle of R® is fused to
a saturated cycloalkyl or piperidine the resulting bicyclic is, for example, 4,5,6,7-tetrahydro-
1H-benzimidazole, 4,5,6,7-tetrahydro-3H-imidazo[4,5-c]pyridine or 4,5,6,7-tetrahydro-1H-
imidazo[4,5-c]pyridine.
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di oxi de thereof. Heteroaryl can al so be pyrazinyl.
Heteroaryl is, for exanple, pyridinyl, pyrimdinyl,

wo pabeloyi7sor benzi m dazol yl. 20 Aryl oxy i ncl udeBCT/SE2005/000953
phenoxy. Heterocyclyl is, for exanple, a four, five or
si x nmenbered ring containing one or two nitrogen,
oxygen or sul phur atoms and is, for exanple,
pi breenaiparbculay 45pech zhem;esqumfvgmticm previdesgy @Qtnmlmé of the invention
tetrahydropyran t et r ahydr ot hi opyr an,
whefelf: ahydr ot hi opyr an- S- di oxi de, norphol i ne or

R'id @1 pmaylpbgm)me”m5ng(0)gﬁ‘6TNR”fc:( RWENR&G(@RNR?ORF'QMF(G(O)ZR”
for exanple, pyrazoly I mdazolyl, 1,2
arylprh@tgmwl 1, 2 3 triazolyl, tetrazolyl, oxazolyl,

R i RASTERIKY: cvend CrioApyt, 85 oladn, & e LORPEL K allomy,
C(ogulﬂse <t(D9NH<©ﬁMBﬂ9 @U)Wﬂfi mnﬂ)zl; ng NH‘O@J &R, IN(TY 4 alkyl),,

I mdazo

clic | S,
c<oa£gmzﬂu<waz§@p(com aawlx"&(@awbwmmwa YL NG 2y DSO)(Cra

ol aRERs AaBERIAG 0L 0 50°a saturated

R’ mml QGHK)}{XR% br mrpg,mlﬂ; dﬁewhble}c}f &sdlkylj €8s, tall«oxpdclg)ausjl C(O)NH;,
raQ Zlm

CONTE BT g GRIBUG 1 Fky G S o e AV TR or a ive
e

optiasblgconet dxy gpi eseiiphur atoem saidrhefpronyictidwing quivpalinshbstituted by oxo,

. AR e A D A i b

halog&qulqr @@t@@w‘y@gﬁﬁ@cms{a “g’%@(@?m ﬁkﬂ%r s(@)g@cm

al koxy( €1.% al ko
alkyO(J Cﬂle\lﬁlﬁe nﬁ(rﬂ?)ardld(lféﬂcrdcyaldd;cln)g om)(o@)IN( ﬁnscdltoea WIQ}@xaINL—leerldme

Cl4. al k N Cl l kyl) 2,
ben7§(1 )péfpé%eﬂfp\;)é%w m&yog')wz r%((rggegfxeil% on) a,qzrpﬁoﬁsald
fuseg: g?{’llb%le%i %ﬁﬁtd’ﬂne ﬁéﬁ%hé )p?ﬁdiﬂ@q;yrﬂlaﬁilnlé}’ﬂ )rﬁiﬂl@)ngog\%%ﬂazme ring

i's ary ,
bein@@ptienaélylé‘jdbstltmﬁé by éalalogm}é (cgand6 Cak kikyl, (g(‘t@leH& CF4OCF;, S(C1.4

o5 QPR T L e S A o

bem%Q)?héﬁdllyrkﬂbﬁttuﬂe& B§1C,Qlafky? %HQH 96 Bnaly SubsBtut by oxo halogen
rogen atons and 0pt|0na é )One OX n or sul p ur

OH., 4% aralkosxai @ORat OO 1-allnd), kN, ikl € §u + el BdCEPN(Ci4

|
atkofin gt Wik D o SFCan vt £ BN Gy P el R Hleaios
opn&iau!} sabskmhted G§C44 alkomy vr ﬂﬁ‘&a} cwia(cﬁ(aﬂlym G(Uﬁ)ﬁ'l)z C(O)NH(C, a4

ﬁ%é or S O 15 al ky I t he
alkyhe }Na@lhe )@ es/§@z Bp{twl@rran F}V’ ffl éﬁontwnally Substituted by
ﬂuo?&ﬁC' ohexane, piperidi ne

R%L R A, X, m, n, RS, R7, R, R10, R', R”, R'®, RV, R"®, R’ R, R*', R* and R” are as
defined herein; and,
aryl and heteroaryl moieties are independently optionally substituted as recited herein;
or a pharmaceutically acceptable salt thereof.

In another aspect the present invention provides a compound of the invention wherein:
R'is Cy.5 alkyl, CCONR'R'®, C(O),R'®, NR"C(O)R'®, NR"*C(O)NR?’R?', NR**C(O),R>,
heterocyclyl, aryl or heteroaryl;



10

15

20

25

30

benzene, pyridine, pyridazine, pyrimdine or pyrazine
ring; the ring carbon atons of said fused

weymboezane, piperidine, benzene, pyridine, PCT/SE2005/000953
pyri dazine, pyrimdine or pyrazine ring being
optionally substituted by hal ogen, cyano Cl. 4 al kyl,
Cl_4 al koxy, CF3, OCF3, S(Cl.4 alkﬁ/( S(O(CL. 4

R* ighalg/ l)ydmxyse@p@( @mal&ylkﬂl’) :OGFrd Cy melkaky(CoglaFkybiCredadkoxy,

COWRECEIRFGT Mrh RRG TR RyoBRE BN sl iflon-

C |
C(%l Q@ﬂgl) @(@lﬂmjcim&’a ?lglF?(O)g(l gO)))aN C]l.i@l g aH@ﬂ))B(O)z(Cl 4

alkylygr N @ﬂ@l)éﬁ(cﬁgiﬂ%()clmalhu X1.4 alkyl)2}, C(O(CL. 4

R LR S (e ) B iy BPUEAReLL MmO gtk omes,
CORASIaeCONC AR St o d L
R2 &%m% F&ﬁRt&GRI%RK b SRt e, R Ry oy

apd R™ are as

7 R8 RY9, R20 R21 R22 and R23 are as
deﬁg%fm Réé? elrge1 n; and, aryl and heteroaryl npieties are
heterdgelyE rmdﬁmhﬂMe&ﬂialrﬂnﬂcblétyeswbﬁidlepeﬂdeﬁﬂ}asptr(maily @bstituted as recited

herein; - or a pharmaceutically acceptable salt
hergjlhier eof . 30 In anot her aspect the present invention

nventi on wherein: R is
of a%%%a@ﬁt ‘1%119 %E%?%Elfgtéw%%ﬂq 2R16, NRL7C(O) RIS,
NRI® Qﬁt@hmﬂmtct thiRRREMDIRRARON pxtwtdes ecympyiind afithé invention

heteroaryl; WO 2006/ 001752 PCT/ SE2005/000953 8 Ra is
whepgip'g hydroxy, cyano Cl 6 al kyl, CF3, OCF3, Cl1_4

14 kghs, ¢ 1 GRD =IH 23
W EHERICOR A 008 SogoRd B0 N 0

heteN(o&QlJylﬂ, agylloy hgroaryd( O) ( Cl a al kyl), S( O 2(Cl_a al kyl),

al k O.C1 | | S O Cl
R el dgp WNE?E%% i 1By R Q0B O i b8 T g oy,
C(Oggm Loy (& St kG |§ & “ﬁ%’“‘“ %ﬁ?“cﬁbmﬁi Dy
C(Ox8d 4@(1®)‘)N$(§1)z@31alaﬂdwl)} N(Ct h@lkleG(Q)&n salkyb I‘H&NRH@()@@Z(Q 4

o Wy DR TIORs s T o3 e as def inea in

R’ i @EI(CH, RR®’ oh@tm)gwcw wheRRY lis JJB; ampwl ¢)alkyl, C(O)NH,,
noi eties are ind )EJen dent | pt|0;1a Su stgtutepl as

C(ObEH(Gewlkmmamfbfi@ (Corx alkybh shendt ecaaniatsg e NR EdEPR alor @ five
mer; réd elgeerg 3gcfle co ﬁf% a?ﬂ:ggt She 8%2)58 %{%ﬁ % e By 0%1? 1Itrogen atoms and,

ven 1 oNn provi COfT'pOUI’] I nven
optlmﬁhﬂ?lly?bﬁé oxygen or sulphur atom, said heterocycle being optlonally substituted by oxo,

Cis alkyl, HNC(O), (phenylC; ., alkyl)HNC(O) or benzyl [which is optionally substituted by
halogen, C;.4 alkyl, C;.4 alkoxy, CF3, OCF3, S(Ci.4 alkyl), S(O)(C;.4 alkyl) or S(0)2(C;.4
alkyl)]; the five membered heterocycle being optionally fused to a cyclohexane, piperidine,
benzene, pyridine, pyridazine, pyrimidine or pyrazine ring; the ring carbon atoms of said
fused cyclohexane, piperidine, benzene, pyridine, pyridazine, pyrimidine or pyrazine ring
being optionally substituted by halogen, cyano, C,4 alkyl, C;.4 alkoxy, CF3, OCF3, S(Ci4
alkyl), S(O)(Ci.4 alkyl) or S(O)2(C,4 alkyl); and the nitrogen of the fused piperidine ring
being optionally substituted by C,.4 alkyl {which is optionally substituted by oxo, halogen,
OH, C,.4 alkoxy, OCF;, C(O)O(C,.4 alkyl), CN, C(O)NH,, C(O)NH(C, .4 alkyl), C(O)N(C,.4
alkyl),, NH,, NH(C, 4 alkyl) or N(C, 4 alkyl),}, C(O)(C,4 alkyl) {wherein the alkyl is
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R is C1_$ alkyl, C(ONRL4R15, C(O) 2R16, NR 7C(OR 8,
NR19C( O NR20R21, NR22C(O) 2R23, 15 heterocyclyl, aryl
worodkebesparyl; Ra is hal o, hydroxy, cyano, C4116r/ati0y$/000953
CF3, OCF3, Cl4 al koxy(Cl1_6)al kyl, C1.6 al koxy,
C(ONH, C(ONH(C1_4 alkyl), qqmm4awwm NH2,
NH(C1-4 alkyl), N(Cl_4 alky Ii cqo(c alﬁﬁ :
optus( Fplstituped bk ¥y alkngrer Auaroky GO0 Gi alkyTh KT qu(@(p)NH(Cl-‘t

IR T TR O —

fluo %?en R4 is aIkyI CF3, al koxy(Cl.6)al kyl, C(O NH2i
O NH d 4 al h
R S QSR L) 200 QNS oLl )2 bien 18 Coe e

defige cfﬁerelﬂjﬂ% at | east one carbon atom one to four
rogeh atons and, optionally, one oxygen or sul phur

hetegdc9blyl, iay1cnd Bt rfdaey Gheie i angindppdndeistly optivnbity sibstittedus recited
oxo, Cl1_6 alkyl, HZNC(O, (phenylCl_2 alkyl)HNC(O or
herelnzyl [which i s optional |y substituted by 25 hal ogen,

OCF3, S(Cl_4 alkyl),
or aﬁg‘%‘%&%@%ﬁ%ﬁ%%ﬁ%%i g{%l al kyl )] the five
e i efictHertigpet d&méﬁnbalvagmmmmﬂded d gonflptﬁlﬁd of thednvention wherein,
cycl ohexane, piperjdj enzene ridine
unleﬁwnea@fri ﬁéherwmpqwld pﬁr@% ?mgwgr??wé H}%ﬁl@s aﬁﬁgd%eﬁgenﬂy optionally
subsiRltERBy BACHEmEe tBLK, hf 5Ly M?%b%ﬁl@ RO L A, S(0)(Crg

enzene, pyridin yr| a2|ne rimdine of pyraZi

alloy, B60), N QY€ ally s SERLNIGL sy, byminog@ny alkyiafios alkoxy,

4 kyl, C , 3 3, S(C14 .30 ),
CrSEpRene Akl N Gty g Bedegsny G Golhetrizatdy
ocricd e deeRDpC C&ﬂkﬂ? %GMS?)NW OQHQQEO ,.\g alkyl), OCH,CN,

subst It ut ed by 14 a i'ch 1s optional
NHs d6HCh & atkgb), Mgclaw;ylhaw@)ﬁﬂz, COPINIILC 14 aatykb@o)m:a alkyl),,

cofe) %e@iheaer?'w“cisg st Cpaan QGO e Rt Nrco)0(C

ot G AL, e, g,

4 all@@bhctﬁmoé@lwﬂwqu(&) e@b’l }leteKQ@O)IQIH@(Q)(Cl 4
st ol ANEE ARG v B b Nt | NERb R eream,
NHSXIOI)&(Q)W @hlwl)%@m NHS(%@L alkbd)ﬁét@ro}aryl TEQC(@NH@ 6>$1kym),
NH@(:!@NH@t 7 cygioalisyly W@(WL&@HYISNM(Q)EBU@@?@M; NHE&O)NH(CI 4
o RHERRLEH ORI JRATEEDT Kt B e g ane
heteb&di¢li g?ouﬁfarﬁoﬁmanﬁaﬂishuﬁﬁ byyha#6,dsidtaiy] ﬁlnﬁaﬁ(iclhhﬂf}@pS(O)(Cl 4
I n _anot her aspect §resent i nvention ﬁr ovid

Ak S0t s GO SOV B NG e, B GecallyDs cyano, Cr.g
RS, CLORI, Tt AT QN TSGR, O
alkyl), NHC(O)(C,.4 alkyl), NHS(O)z(CM alkyl), CF; or OCF3;.

In another aspect the present invention provides a compound of the invention wherein,
unless specified otherwise, aryl, phenyl and heteroaryl moieties are independently optionally
substituted by one or more of halo, hydroxy, nitro, S(C,.4 alkyl), S(O)(C,.4 alkyl), S(O)2(C,4
alkyl), S(O),NH,, S(0);NH(C,.4 alkyl), S(O).N(C1.4 alkyl),, cyano, C,.4 alkyl, Ci.4 alkoxy,
C(O)NH,, C(O)NH(C,.4 alkyl), CO,H, CO,(C,.4 alkyl), NHC(O)(C,-4 alkyl), NHS(O)2(C;.4
alkyl), CF5, CHF,, CH,F, CH,CF; or OCF;.
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substituted by one or nore of halo, hydroxy, nitro,

S(CL.6 alkyl), S(O(Cl.6 alkyl), S(O2(C1L_6 alkyl),
WEL@pANAR2 S(O 2NH(C1_6 al kyl), S(O 2N(CL. 6 al kgt/322005/000953

cyan, Cl.6 alkyl, Cl_6 al koxy, CH2S(O) 2(Cl.6 alkyl),

OS(O 2(C1.6 al kyl), OCH2heteroaryl (such as

OCH2tetrazolyl), OCH2CO2H, OCH2CO2(Cl_6 al kyl),

OCH2 PEtENNRT 2DERTY DIEReHt @Ivestion Ripvides @CpEMndi®f theinvention

whegﬁlé 5 ]tfroc&c(lg ﬁ@&ﬁé\lr%ﬁ§|sf%b$ n;%d %s&:le% N}xgl\l?ﬁSEbsg(tuQ%d |fgr(éxample ona

r1ng|'ﬂ1€ﬁr eﬂQL‘t/dthh]sn b}C@i2 § 8lky B[ oal&ydl])y  subltieGted bgbh@lyl {which itself
a HS(O) 2(Cl. 6 al

al kyl
optigrly s@bwzuHC&m BAloCEB.CRRY ], Bok Ao oo, Tt EfosdGF s (Cue

ahﬁ%@@%ﬁ%@%ﬁﬁal@ dlwlt?eﬁ %rra ﬁg)y(b&?_@e@?&{l}%{gmaryl {which itself

opu@i | shipétried b Niie( ©).{ £k, &), k ulkbRetogbamjtta, CF, (C).4 alkyl)C(O)NH,
NHS O 2phen NHS( O) 2het er oar 20 N
S(O) phéuﬁ] h10 NH@((&)&.‘(@@HQVIBH &pl}}t\le{pgﬁ@mslwsubstltuted by halo, C;.4

alkyE@%llﬁ@E{érC@ P%MF@} ﬁﬁﬁ”@r‘?ﬁ@d@@&’mﬁﬁ* 1.4 alkylthio or

S(O%(KNJ alpﬁy}ﬁybﬁcewaqmmeﬁ@ﬁﬁ@@ﬁ?ﬁmag&y% hilef €. D:ﬂkyl C1.4 alkoxy, cyano,
ereln thne are en an etero S
nitrey s S+ DO SNBSSV Bt e MIGHEHO S PO+ FEUD,

SR BT TS Lo SR o

mdepynxlmtly,(lll .ol ald®F, R hnd danrayso He(ldidg2
NH(GL. 4 al k N( C1. IkI2002HCOZC14
% qr@qeia élltllzﬂ%@rf)(g ?\f;l@(SES)}z/(%:l 4 al kyl), EZFS
Of 10553 ﬁ!uﬂm‘?ﬁﬁk@%f tRS RRehtidIR! RGNy, '(fr!ﬁﬂkl“*w CO) R'S,

rovi des a conpogp . of the Inyention wherein,
NR 2@@)@*% MR AT (ONB RS mmi%(:(opn@nynyl anlttéresmyt.oar yI

oSSk SLARSED KR RO PSS
(for Sk&hp1Enethyd). kinl vet algﬂ@r%ﬁ f‘RB'ORfH'| A R? B2 Whydrogen.
S(O) 2NH(CI. 4 al’kyl), Ci4 Ikl)g2 cyano, C14

al Hyh furGier aspckabthic lnveJ(mm) K)%NR{CR zand| Ry ie, C g alkyl

(opt%ﬂnﬁ()_%' ?&é&% 4 2l ky(léﬂf}likNl_u ga lﬁQﬁyp:? 6%102‘1@12(8p 1ona11y

substidted 6P hd16¥, (2 thsi6ARED/ KOHRE, aﬂlyl) Met@bargl) %B@ﬂ heteroaryloxy or

aspect t he present i nvention provi des a co

sl cabenars), nbeiouDb G cwsloelﬂfvr&napwly substituted by

halo ot 1|t4 r%l%tle% 2)%%%0%1?@ nifl%/t\;{q&%O% %gn t gg‘g&a’f?c%l %e%rocyclyl

(useﬂﬂxnitioaml iwbsﬁtufbﬂtbytdxb?d(@),(cphﬂl&ylb S(M(cm alk§1§,| lfalo or Cy4 alkyl); k
optional |y substituted, by hglo, Cl.4
is 0, Qi Pr ReyanddR winglfos R ol R Gy joncie fqmsaér l?ylo @(ﬂ@)nmrednng

N i i T R

subdmaitedbﬁlﬂ:léalatblkmi(:(aj(lc_ldﬁﬂhﬂpxy cyano, nitro,

Cl 4 al k O NH, S(O 2 t hi
§ 2%%110 eapwft)f}f]the ‘ﬁ%@%ﬂﬂnl_g%pé%ﬁégi lf%%g@. Béfffrf- Etx@alkw

fl B{ ! y

<°pt%%%.§¥ s{refiedids 68 U808 Ry Pondlgappecied
above), Cs.¢ cycloalkyl (optionally substituted by halo (such as fluoro)) or C-linked nitrogen
containing heterocyclyl (optionally substituted on the ring nitrogen).

In a further aspect R is NR'C(O)R"®, phenyl or heterocyclyl, wherein R'® is as

defined above, and phenyl and heterocyclyl are optionally substituted as described above. For -

example R" is hydrogen.
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S(O 2(CL.4 alkyl)}, heteroaryl {optionally substituted

by halo, Cl1.4 alkyl, Cl1 4 al koxy, cyano, 10 nitro,
WEER6/001C32 4 al kyl ) C(O NH, S(O) 2NH2, C1_4 al kyl p&i/sEmD5/000953

S(O2(CL.4 alkyl)}, S(O 2NR52R53, C(O) R54, C(O) NHR55

or S(O) 2R56; wherein R52)1R53, R54, R55 and R56 are,

i ndependently, Cl1 6 al kyl, ar}g. R52, R53 and R55 can :

al soydsendthedr asgest of the invéntion Rer isdsipedityl ¢optionelly substitutesiby halo

(sucf g ol eicerile o R RS ebrmElbnabadll B e o reted
abo IR, G IBA Ry 1 MBSO NEARRRA by MW@ RMRBro, FbYéxatiple to form

heteroaryl. I n anot her aspect of the invention Rl14,
1,1-dflugropy @oheRyBhor Glinked pitlogelt eenésining heteracyslyk guch g or

X e nmethyl.).. In.yvet.. anot her .aspect. Rl R.7, R19,
eteafisfORyin REpiPRR ey ARG PR G ep BB o & Bltogb bt e
| NYERMJRR abPeet th pPeseft iBvenifdh prévidesabnipdandbethelnention wherein
optionall'y substituted by halo, Cl 6 al koxy,

| Kyl
R* i%i:_lé akkarﬁ (ritionadly, substitgtedynyl haka (syeh gsofarerfar exanpge to form
tituted b | . k . 4 .
CrsGHI A Puiohalg s Mo By S QAL oo Rl ppsinuted by

halo((§@h 28 XA, EoritRemprent) fornp he Mifluorbefctsteararly). C3_7
cycl oal kyl (optionally substituted by _halo or Cl.4
al layp furthenaspeetaf| thainrGrtign ieigoeys v ipriiopally pyhgtitutest (puch as

naISASTEY 51 APLSRE US98 L 28 o oonay
subs@itutsd By piealy D {WhicKitsedf aptionhily skbstitusedly HalarC,2; alloyl, Rldalkoxy,

d R15 d/ d i O - -
cyargy Sigonel o (G v o A RE STt e ot B 80 alkyy

! . | EAR . .

oL AT PUBE D O Bt OB, v, i,

CF;,aR(lﬂé.y bn&ygcmy?ﬂ, S(@Hﬁgf, Gis pé«lyugmfaﬁsqlé)g(ﬁuemcylanl, Fu@m {optionally
3 ) ) an re 0] | a

subsgifiied by baledCmalind) 512-4( kR 550 ﬁ'&ff‘%ﬁ é’(cb(ﬁ%n &EM alkyD)C(O)NH,

SOLSBL PPN YOS g0 o Sty B oo .

alkyl, iGa ratoKy 0oy b, riitnédeF 01 G 1tsafien) X O)N B 860 )aNHg, C1.4 alkylthio or

SORfragany: SRR PR CRINARFor bR padidin R R7,R*,
R BREgY |aré?'ind3§$rﬁfeﬁf|?%%yﬂfoge%?€?_j; AKRL8 is as defined

above, and phenyl” and heterocyclyl are optionally
sulbst still fisthensspeetsafithdipventiomR is m‘%(@aaﬁ%a NR FE(P)NBR?,

NREDRES. oaug B BT Hetptathe il gl pspulehl] of Sbrionally
substiffitd Reiabhiyl;Smbsdih RUT d® R/ P R?! (8 ahd R® drk Woaéfineti @bove; and

exanple to form CF3CH21))), phenyl (optionally
optienah sulistitnents assay definedabovgbove), C3.6 cycl oal kyl

(optignal subst i-t.ut. l. .

(R0t SRR P A Sy bed B
optimdilyliedinited pRGHT) o @ptiahdliyngbstuted beteadayyl, wherelh ths optional
tetrahydropyran or piperidine, optionally substituted

subsgitpentseare pygeied shoyen) .

In a further aspect of the invention when R! is optionally substituted heterocyclyl it is,
for example, an optionally substituted tetrahydropyran, tetrahydrothiopyran, piperidine,
piperazine, pyrrolidine or azetidine. In another aspect when R' is optionally substituted
heterocyclyl it is, for example, an optionally substituted piperidine, piperazine, pyrrolidine or

azetidine (such as an optionally substituted: piperidin-1-yl, piperidin-4-yl, piperazin-1-yl,
pyrrolidin-1-yl, pyrrolidin-3-yl, azetidin-1-yl or azetidin-3-yl).
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In anot her aspect the present invention provides a
conpound of the invention wherein R 8 is Cl.8 al kyl

w@ o@bioortat | y substituted by hal o (such as fl uorOr/SE®DS/000953
exanple to form CF3CH2)), phenyl (optionally
substituted by halo) or @_6 cycloal kyl (optionally
substituted by halo (such as fluoro, for exanple to
f ofdma $till furthgr asmgtrqfdb@mn@tmnmhy hytrrocwyl (Homexamplchering as

des BB o 8 bR AN Gl S ROy omtonay
subsfifutéd by Rslo (fok ERARle th@fﬁ)%ﬁ{hl]@ylé{ﬁﬁl&kémpbé héth ), 6’¢1k4yzilkoxy (for
[optionally substituted b henyl {which itsel

exarpple inaatiaayy, Gites QG e Dy apléwl)@ﬁor&xankgﬁls(o@ilﬂb S$(0),CH,CHj

or SRS e P Ayilrosthd Sl G,

S(OL}FJ(@[ pﬂkylbz, Smﬂ)z\‘iﬁbn&t %qitfon@lpﬁ subsaduted (Sﬁﬂhsdslrﬁdﬂoeﬁlbbﬁ/tuted) by halo

Cl_4 al kox cyano, nitro

(for eample ah%w)) @(a@NH oy Enrplkoxy, CF PR, t&ﬁ%(@m alky1) (for

exa OO L SO HCRRERY: OR8¢

S(O%H%CF{)@,]&@IK{Y)bh&MD)debstltﬁ(eﬂ)b? IHIEIR) (fézlexdmpldahldrbiop ﬂubro) Cia
S(O)2$ 4 alkyl)}, heteroaryl {0 nally s,ubstlgj(y
Alkybi ARy ¢ iR metess) i Repr oy el Hh GENC @l benzoy!

{op%lgf (s@%%ﬁlté%}%\'iﬂ(fo %g%ﬂgggl (Hér @A&M}Rgl , 9@0 for example

metleyl), $(1@)aﬂﬁ5ﬁ CWt&r(E@Fh}RG@)zRE?A alﬂﬁ)f} C(QINR, (anNHRE 64 alkyl) or

C(O?I&flph@ 138 weeh piishit e BERs G Rnis Ry eyl Ciad alkoxy,
CF; N SPOC Ocygﬁzﬁaﬂopt e o e QreR43id H%Ratrbcgl@ﬁh li/a §4RGntted Sigendm 1-

['ly substitut aryl or
yl, aopl;uhstlmlté@/plpenm-ﬂl-}tlm Mulbﬁlltuiedmllpytazmmhg} @i3nsulstituted§rrolidin-1-

Y1, aospitoRate Rl e s At DA BGy2 D apetidin-3-y
(for %985{)71% FwiRPGd s&fstlﬁlgﬁ ik BY ﬁ@ftécpéhr%r 1h hi® Bﬁﬂa?ﬂ?h ). Yin another aspect

substituted aryl (such as optionally subs uted
saidpietengdyylyb is aobsmhsnaitdrcyplsmm yltos@d %mmmmlpermweylnwherem

the 35U RER IS SA0C 5. S Ioa i bn L ERY il G atvn:

or ﬁ&g@t ituted heterocyclyl it is, for exanple, an
optiional |y substituted tetrahydro yran,
t etln ahgtheraspecd pftha nnvqmlpei& a8 piperidiaylpir pmeaaglrné (SUCh as Plperldln-4-

1 oBp a5 She HE b Eh b B ISl By RO e ol s .
alky® (uR he&mety @mhgq?w \@hleiry1So# hﬂtg &1 B8 (e9,NR PR (dihBein R* and R* are,

pi per azi ne, rrolidine or azetidine (such as an
indepprdentisi G %@ﬂﬁqcf‘@ﬁ athyl)peri di n- 1-yI

| h
pl HS %Ft é}th%gX%?Fc i e{ nglilﬂl()}l R is (I)\Irl-f% 8? J}glln'l?ﬂ) is % haloalkyl
(for %Qﬁﬁﬁl@@}lﬁoi?ﬁ]ﬂyﬁ&ﬂ@l@ﬁ OHQGEﬁor JR,0HyCY3 5 bhéﬂyl {optiohslly substituted
aspect_ of the invention the heterocyclyl (for exanple

by hglq)ijon 3.0 8ycleplled (substitutgsiyeonedr tyee thugraghno- subst i t ut ed
by Hrd st S¥lect SR iR 4RHARR KN pheR SBUbnAIBRUbANAEH By S(0),R*

(wherein R* is C, 4 alkyl (such as methyl)).

In a still further aspect of the invention R' is heteroaryl (such as pyridinyl) optionally
substituted by CF;.
In another aspect of the invention R' is heterocyclyl (such as tetrahydropyran,

tetrahydrothiopyran or tetrahydrothiopyran-S-dioxide).
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substituted by halo (for exanple fluoro), Cl_4 alkyl

(for exanple nethyl), Cl1_4 al koxy (for exanple
worddaonyy2 CF3 or OCF3}, S(O 2(Cl_4 al kyl) (fopCESEIUPS/@0953

S(O) 2CH3, S(O 2CH2CH3 5 or S(O 2CH(CH3)2), S(O2(C1.4

fluoroal kyl) (for exanpl a3S(O 2CF3 or S(O 2CH2CF3),

S(O) 2N(C1_4 al kyl)2, S(O 2phenyl {optionally

subs & ifurtiee ds;(esubh I¥enhemproyides 8 |compem)d wherpi@ B sl fsgbstituted

Cl, 4 al.k k?x

pipegiiar oty et RO, S i Seb b gy ato,

1 18 18
SOHCIRATREHII GG aorrs oy SOR, i
is behai@albyl( pfmnyle@ahpmaé y@hb@rt@teé by aﬁx) 325 % eiclaallﬂ)d (sybitjtuted by one

or tv& g)l?_{osjé?gn(y ]égtioneﬁxg?lis%ngeéggéo(d)’z QFt&/ihg{?uf% 12 C,.4 alkyl); or,

heteﬁib@@l‘iyl {sutiesk eyraaSpyrdn ltetf%?ﬂ%ﬂﬂo;@)}}b@610teﬁﬁh}fdr®tﬁfdp)/ran-S -dioxide).
al kyl (for exanmple nethyl), Cl4 al koxy, CF3

qﬁ@,Pnoth}(r@)sge(c{;ghe@rgqegg,myent@p@rwes zg(@pqp.]pgl;l)f zheapktmtl}m wherein
2 is Qher?gf 8) 4!'%‘%'38@;/ sué&?st thf%:lﬂg é{th%ggfs\khlltcﬁ 'ise@)tgyléigétﬁ)s&tfu%d by halo

(such@k3hlord 6 fuosd), Ch.q hlkyt ds}e(EF3as pect when said
het erocyclyl is a 4-substituted ﬁ perldln [ 15
1- 41y as%ttqnpmereeppsi:t;sﬁ thesmyentiop R” 15 p eryuuglppywealtuted (such as in the

|
o?'t %2%@%’ ulg'o glmﬁ}gﬂiflg :?szltc]étay{:}ﬁgroo rﬂlﬁt@ﬁn?{lo}e'c or thienyl
subssinigtd by halb-(stchas chloio emﬂmiml uted azetidin-3-yl (for
F)ria{arg :ﬁgn wher e tz?)tjﬁge ?q%grsltté ﬁgfp Iﬁ%ﬂgilﬂr A L%‘?yl e3a<r:l|11|oreophenyl 3-
chlo?@tS%LSt (ylﬁleiﬁll B %nﬂu&roﬁx@ﬁ@ifihteﬂl‘%ﬁ 30-Bfubfiphedy1Y In £5tilffurther aspect

|tuted pi perazin wherein the substi tuent

of theﬁnﬁ{xtfﬁ)ﬁ is ﬁheanblk)’él-ﬂuorﬁlﬁ)lﬂ(diﬁ ﬁ;dﬁhioumhlcyyl)

ook pfthe 2%@%% OB ek Bt ik egenog mtplly T Rifheppspect of the

1nveﬁt19§5vﬁéﬁ RY’ J é U:nyli‘%clﬁ'a@%ét@lﬁﬁm@ cathon ® which R’ is attached has the R
pl per azi n- Jﬁ either of vhich is N-supstituted by

absqbiite myhﬁg\fsétd@rﬂ R ¥e{ adothres aspeRdcy ths mmmon B isyydogenh as

oA SorenSipttt e iB/RRR0 p2vide kaRaitd Yy AotE Ty 8 proga (CHa)XR’

or ((Cﬁy)cn“’aér rmfem“)ia 5ch1 a‘l’l@ixyém%dlgll @etmm @(o}rlnﬂ(c1 . alkyl) or
| nventl on wher ei_n

C(OhH((ba;Ialklwl)z, t@fsl@R eaaa#mbel‘ﬂi G@Rjor oal kyI such as

oy 1 a tuties west G e LiveBAGTN s CRCHPRTOLE 5y "one. or Lo

f| UR aAsther dspect tHelpredeat 1n&§rit J)r@‘fldéJtEcdmptﬁlﬂHIo@ ftheRAvdntion wherein
phenyl optionally substituted by S(O 2R42 (wherein

R’ 1qu1qr1glly;§ubstlgqt¢@4ryl( Suehasphepeh ﬁg,pgt)ona@n sybstigited hateroaryl (such as
pyrldglr rHﬁEzqo%Zl ?‘itz. !Pfthlluil& owy th ub;&%\ {3&'1 sh%st%?e‘n&lﬁ!%{g%elé&éd%m those

I'ona
rec1ﬁﬂ@bb‘lﬁ) aspect of the invention Rl is heterocyclyl
(such as tetrahydro ran, tetrahydrothi opyran or

t et ¥FhARCBERRPETH AR P@S%nt dRient9n prawdss 8 6PMPQYmsbof the invention
wheF thﬁzﬁgﬁéllo&%%ﬁg’ﬂy substituted by one or more of halo, hydroxy, nitro, S(C;.¢

alkyl), S(O)(Ci.¢ alkyl), S(O)2(Ci.6 alkyl), S(O),NH;, S(O).NH(C,.s alkyl), S(0)N(Ci.¢
alkyl), cyano, C.¢ alkyl, Ci.¢ alkoxy, CH2S(0)2(C1.6 alkyl), OS(0)2(Ci.6 alkyl),
OCH;heteroaryl (such as OCHstetrazolyl), OCH,CO,H, OCH,CO,(C; . alkyl),
OCH,C(O)NH,, OCH,C(O)NH(C,.¢ alkyl), OCH,CN, NH,, NH(C,_s alkyl), N(C;.¢ alkyl),,
C(O)NH;, C(O)NH(C,.¢ alkyl), C(O)N(C,s alkyl)2, COH, CO2(C,.s alkyl), NHC(O)(Ci.6
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13 In a further aspect the invention provides a
conpound wherein RL is: | -substituted piperidin-4-yl
worooa/odt7subst i t ut ed pi perazin-1-yl, wherein theCT/SE2005/000953
substituent is S(O2(CLl.4 alkyl), S(O2(Cl_4
hal oal kyl' ), S(O) 2(phenyl Jia S(O 2N(C1_4 al kyl)2 or
phenyl; NHC(O)R18 wherein R18 is Cl 4 hal oal kyl,
alkybhblﬂﬂﬂ(o()@ﬁﬁmahla{l) WHRE1(Ch -sieléwl) bGFH AT, GHzEECIézCFs, OCFs3,

nere T e GRS St BBl by G s paonaty
substifutéd bythab KldroxyOhitro, B(i@ QJa‘ll%M): Isyb)(€3. UﬁtkyBSS(O)z(Cl 4 alkyl),

t et rahydr opyr an, t et rahydrothi o yran or
s<012érﬁza&{m.zwﬂf¢@pa}ksdh SOBNEE: ddkyD> Fyngn 6y heucyhgpe elkoxtie
COPERSHPIBED: MR INER: BT DR cBh G L BB @l

alky®)| ng(ogtcwulﬁﬁ),@mtoma{lah& irsalfthiet bdpRet dnthmlvamon the

(suc as chloro or fluoro), Cl.4 alkyl or CF3. 10

foregeing Anterasey! exaps Cyuches taazolil) arg PRIPTRIY Febsh Ry C1~4 alkyl}.
ph‘i”X' %? g%ﬂe%ytthg gre(s&%S uc fiofl Br c?es a compg)l:ln& H § m ﬂﬂon

5-positions as C ro or UOFO

Whefé'fﬁ R9 @ pHehy/leoptionalsudibbtituted g Halbgbﬁ (uchas elﬂloﬁSoﬁlﬂo@(B)Qcyano Cia
er aspect of the invention R2

allyp o subs&qu@aqyﬁmm < SR 6@ty aligD, Cra alkory, SC1.4
h
alkyg): E@ﬁd)%(? Ijo 1 € ngﬁyzﬁlﬁﬁ; agk}g , i (Fﬂy;tf @d}ght@ﬂﬂolﬁ éltsoe}f optionally

rithér aspect
substifeed by €nf alkgl) RAarbexapiidmot tetraxotyl (ivsebfdpeioyhllyosubstituted by Ci.4
3, 5-di fl uorophenyl. In another aspect of the invention
alkyR j s hydrogen or nmethyl. In a further aspect of the

' mf Et' a%@th&ﬁ?%)ea%hé Pregn't hvahtiod &J%Hﬁ:@ a%%m%ﬁrm/(l)t)thé Bfention

car nto s attached ast he R "absol ute
wheoonR? grarglt ordweterdarylech heing hpnotmd;lpesubstnﬁted hg QS(ORR arC .6 alkyl

(moppsyrBLeLBe SR et SHOPIR ARG PE e R anfB s deined
aboW (CH2)nR10, or, when R4 is al kyl, CF3,
al koxy(C1_6) al kyI C(ONH2, C(O NH( ClL 4 alkyl) or

( (D) hifiGthet aspekt/thy PreseitnveRGon provides @ dosapRRaCOIOhRimvehtion

whefsin 35 piep o pirat seouBLRY he Rt Rt oS P GE0go). Syano, Ca

alky, th%m OS(Glu%u@m)v sm)2m4\&n@n)e OS(OB@CJ SalRyl bpéh%dx\émlde) Csg
substltu bi/l@r such as heng/ys or optional

cycloult (uch scyriobersh by domtonally SaBtped €y Ak, imidazolyl
(ortepliF Fibstte! ar Ak s FaF Rialia A LaioRRly f§firutea by €1

alkyBpove). In yet another aspect the present invention
provi des a conpound of the invention wherein RO is
phdnypfurghsr iagnest thy psespaitipyantier pryidasa OmpeBprobihe fpyeation

T

l@)uZ We@LpdriticH), @] kalkgx, (seohaR GHATY, for adak;ﬂle in@Ae &-position),
koxy, CH2S(O) 2 Cl 6 al kyl), 0OS(Q2(CL.6. alkyl),
OS(@az@he@Hsylééwyh 2§ OFChCHa. forsample e rI)OSIt@eL@ej@gﬂl (such as

chlo%lzﬁ:&grgﬁ]r—eglaﬁtl) }k_yl )

In another aspect of the invention R® is (CHz)mR'°.

In a further aspect the present invention provides a compound of the invention
wherein R'? is optionally substituted phenyl.

In a still further aspect R'? is phenyl optionally substituted by halo, C,.4 alkyl, Cy.4
alkoxy, S(O)s(Ci-4 alkyl), nitro, cyano or CF3; wherein s is 0, 1 or 2.
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OCH2C(O) NH2, OCH2C(O)NH(C1_6 al kyl), OCH2CN, NH2,

NH(C1.6 al kyl), N(CL.6 alkyl)2, C(ONH, C(ONH(CL.6
w@bdoglod175C( O) N(CL. 6 al kyl )2, CO2H, C02(Cl_6 al kg1/3E2005/000953

NHC( O (Cl. 6 WD 2006/ 001752 PCT/ SE2005/ 000953 14

alkyl), NHC(O Q(C1.6 al kyik), NHS(O 2(C1.6 al kyl), CF3,

CHF2, CH2F, CH2CF3, OCF3, heteroaryl or

hetle pm;hgﬂ a(sg;;:t xheaprm) mvm@,neqrp,wglw‘ea ¢uRRY@Hygherein R* is halo,

T e O P e R S,
C(Oﬁgﬁléﬁﬂkﬂ) @(@Nlcl 4 ﬂ}@zszB; NB(@M&N (431 a|alk¥’l)} C(O)(Cl 4
S(O 2N(C1 al ii(:% ano

o1k SYRBEE Gl Nk ADIIDIC -« S  Eres AIGRUD G bt or N(C
alky%bﬁ((f"é%w) NHC(O) (C1. 4 alkyl), NHS(O 2(Cl.4

OCF3 {and in a further aspect of the

i NUeREd MotHeh aspetiosfaioinventivat FETio anlyl (sghais fRiof@Linfirasy, Ci.¢ alkyl
tetrazolyl) are ggtl onal |y substituted. by Cl.4 al kyl}.
(suchygs gethyl ohthyBop&as alkeuy é%‘-‘é%éﬁ{nth‘ﬁi@ntl on provides a

f
oSN oS FIANAR G0, i s
C.¢falkoay ¢uchay arethox@L. 4 10 al kyl (nono- substltut ed by
S(O) 2(CL. | kyl O) \H 4 k , 4
sE 8 74 iy yspe@{@)téi Be %tl%(%}ﬁ ALy &?@é&%ﬂcﬁﬁﬁ‘g or, when R
5
Egst |gt ut eg)&glz"’)&clg}laéﬂ b((tggf%{%‘é’%lggp QO)%\I (GoopiyDe then R
can @lsb beNR° 6‘@)1{) net & five uiembletedﬂled:rdwcre‘.]contalrang(yﬂ Igast bme wbon atom,
one B s RER S P BRGSO sBLASR, it
beir& %Qaﬁﬁryéubﬁﬁﬁﬁd%'d% opt amylahwcg@waﬂehykﬁq hésQl)HNCF\gOZ or

R43 or Cl.6 al k nono- su iI'tuted by
benzyl [@b@ NRABRA6NY swsemdbyﬂmogeml elBylafds Nkexm@sa@CFs, S(Ci4

i SATE 05t S ISR P BRI §3bt ving oot

fusedhi§ b Ry Elokahe pipeeitite, bérdehd) 'f'[h?hﬁﬂle Spilidabintl} @Qmmhne 206 pyrazine

hal ogen (such as chloro or uoro cyano,

ringatheying catboa ammm@ﬁm@(uend aycldheyane, pieing cbpnz@ekwr;dme

pyrifEais, pdricnd phbrRe néé‘?gﬁ% BRGly shsrifyd By BRog sypno, Cu
alk»bmlalk@dykm ocmssgzlgl arky gggxcpﬁalg&? Iog ﬁg?kg/@lutaﬂ@lﬁﬁnd the

mtr@srn@tf itheLhyJ&sl mperdlnmrmab%yg ?Pthfﬂﬁ‘a smﬁtlﬂﬁ@d by Epelkyt tyghich is

oSS58 2B MR, FRTBRITSE! CORED: 100N,

C(O‘ﬁ@H)z,ZC(ODNH(@h kaﬂﬂc)d),(G@)N(Gm ATkiAS, NS, NHEC) 4 akymt N(Cm alkyl)},
posi t koxy. (such as, CH30O,

C(Oéeccanﬁil@ﬂ)i {whqﬁ@n Ahepqilgyltlﬁ emonallw@ﬂtﬁbﬂcaf ?(1§$8§Y ersilnaio},
CORR(ER G O RHERTINELEL, A, LOARG! MRy, SROHC1. alky)
{wherein the alkyl is optionally substltuted by ﬂuoro}. :

In a further aspect of the invention R’ is NR°C(O)R’.

In a still further aspect the present invention provides a compound of the invention
wherein R® is ethyl.

In another aspect of the invention R’ is phenyl(C;.2)alkyl, phenyl(C;.; alkyl)NH,
phenyl, heteroaryl or heteroaryl(C,.;)alkyl; wherein the phenyl and heteroaryl rings are
optionally substituted by halo, cyano, nitro, hydroxy, Ci.4 alkyl, Ci.4 alkoxy, S(0),C4 alkyl,

S(0);NR'?R"?, NHS(0),(C\.4 alkyl), NH,, NH(C,.4 alkyl), N(C,4 alkyl),, NHC(O)NH,,
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In anot her aspect of the invention R5 is (CH2)nR10. 30

In a further aspect the present invention provides a
w@eoospoerts2 of the invention wherein RLO is optPonskioys/000953

substituted phenyl. In a still further aspect RIO is

phenyl optionally substitigted by halo, Cl.4 alkyl,

ClL.4 al koxy, S O?s ClL. 4 alkyl), nitro, cyano or CF3;
C(OMNB. G (@)NH(E1.9alky]) HQ@MD@@&@DO@@E’HQC% Ci.4 alkyl), C(O)(C1 .4 alkyl),

CEy UERG- bF BT o805 6 ARt e AR gy BReen or Crs

alkynyd# t6Reyher G it J:n at@El3 3 to @mﬂa 5- or 6-membered rin
}ng koxy(Cl. 6) al kyrlgéeCI 6 aI 0X O NH(Cl 4 ring
whigh igpjionaliyepbgtitated w;thk@]] )agkyl @p)ac ]yyl) and kis0,10r2

oG Al ky1)2, CO(CL. 4 aIkyI) S(O)2(C14a|ky|)
OrVQE‘ érkyI)C(O)C14aIkyI N(Cl -4 al kyl ) S(O 2(Cl. 4

al ki hhotﬁér aspéet e 1n5erﬂioh)ﬂr()\@ﬁ@)aCX&lpouﬂﬂ ¥ the-inVentiy@wherein R is
anot her aspect of the invention R4 is halo (such as

phewl(férzba)lkylwyah@;w(cl@fﬂwl)a&kwher@g @&plﬁgyhmg@wf Pgrare optionally
subs%ttlngtll %y H%lo Ct#ago aﬁlﬁ‘g "ﬁ&dﬁ ?lﬁgf )éi’f()ohy O?l;tﬁ drﬁ 1,

nventi’on suc ro

S(ODWLNH‘ Y, NES(®),a0 k)l kydy, NPEJNH(GI kakyn)(N@@h aﬂ@IHPNHOD@)NHz
et _anot her asI[_)Iect of the |nvent|on R5 is ar
COOpRH) CERHR ¢ et NRRLO) e AlksheROR COUCr RFD G, 4 aliy),

Cr A, LAY b 0B DI o RO Sl o G .
or tagefhiey eithramiro g drekggarcateinemay fdiatofonm &f- dréamembered ring which
s o B sy b eyl bC O oh B OX el i K s 0, 1 or 2.

het i7 i
al k h? IEIR&M&JNCFe& R ng% e ngll %}%Z al VEHQ%HNCIEl Eﬁﬁ%#% {gﬁggrﬁ?ﬁl@nau},

subgtitwted by halomzytano,rmtrb yhyslodet Ciuslisgl, By 4 hhdo&g,GS(O)@x 44lkyl,

SOBNS) (. SIS, e MG LT Y i OO
C(Oiﬁ @N@RC?I ALYH! RHERONE, PR, BNGOLH, cbmgl alk§1)AC(0)(C1.4 alkyl),

‘ohexane, pi peridine, benzené, pyr1dine,
CFap(\]HFdﬁizﬂi’eCI'b(]Fj o @CFs kas opy owZ;iand R'f amrgR tang 1mde|pgndently,

b t | oh
hyafgh BhGTs S5Th B teetheryith aifaeen SpGH R L 0 Byt e 5 or
6-mbinB&red B gvmm is Q)Eﬁbxha)flly%ubﬁinhtwm @Y dﬂésll O@anﬂ <9r>@(m)§c1 .4 alkyl).

Cl.4 20 al ky
S( & ¢ Garthes Iasqﬂcy Rois @eqlzlqmylmréﬂK}H)pheamstu@eas benzyl wherein the

d
o’ 58P b8 V3RSl et b Bl Py BOR' ks,
S(omm hikiyL15ed),BIR 'tR'S, NHBI@Y@). agzsil) RH,ANBI(& DxalkylDIHE:, 4 alkyl),,

al kyl o] ONH(Cl1.4 a
&Qﬁ\%zc@(Q)l\Hﬂz(ﬂ(g)ﬁVH@@ Ayl NHC Cﬁ@w)au@m QQH, &yoz(cu alkyl),
13 ﬁ@ ﬁ{
C(Ozi)(i( )I’ yF§’u glﬁi ﬁl?dlg kd¥é élée Ehffy oroé buor §lk§15
(@ S%t@lnotﬁheﬂla§p¢l:t)R7 1%@)2!)“481; NECB,: Pl (shch héﬂyén)zyl) wherein the
O N(CL. 4 al kf/ g(bO)hZI(CI 4 al kyl)
phenyl rings are optionally substltute alo (such as fhioro, chloro or bromo), cyano, C;4
alkyl (such as methyl), C;.4 alkoxy (such as methoxy) or S(0),C, 4 alkyl (such as S(O),CHs).
In a still further aspect R’ is phenyl, benzyl or NHCH,phenyl, wherein the phenyl
rings are substituted (for example in the para-position) by S(O),C,.4 alkyl and the rings are
optionally further substituted by halo, cyano, nitro, hydroxy, C,.4 alkyl or C;_4 alkoxy.



{wherein the alkyl is optionally substituted by

fluoro). In a further aspect of the invention R5 is
wWOBRBEO7RY. In a still further aspect the presear/SE2005/000953

invention provides a conpound of the invention

wherein R6 is ethyl. 30 Iin anot her aspect of the

invention R7 is_phenyl (Cl.2)al kyl, phenyl (Cl.2

al Ky pywhpr aspmﬁy lis qu@'ylewdjglfem thg rphenyl ring is subst1tuted (for example in

the R SHERP BN RS SOHCERE Y o Myl GH-

S(ORRNC H;)tro hydr oxy, Cl4 al kyl, Cl.4 al koxy,
ﬂ@km al kyl , O 2NR12R13, NHS( O

Cl 4 | k
NHAD ymenawe;{w is 1;\3({;pr.1a¢oh/|l,kt§na;cqu? N A Y}W)mldazolyl or

s 10300 R T AR q%ggé%ﬁngg%ggg R g Ok,

thlaﬁ(lﬂ), ( Sl Sxalideply),, benﬁﬁﬁdaz@ﬂﬁ,ﬂ;enﬁrﬁ%ly%ﬁn@zoﬁﬁ'ﬁﬂnﬂ (such as
and R12 and R13 are, independently, hydrogen or Cl4

- imidgpeigSclmiridinygbeayofarhish is wwhsaa@?d Qi SUBstifHen baoBRor Wég/of the

s Bk €124 i B PCRE: S0 M, 5 1 oy

tautﬁﬁe)s(e%ﬂﬂe ledt& o), S(0Y,(K1.k 8lkOl), G(GD)NHez G(Q)Niﬂ(pﬁ&@ﬂm@ alkyl)) or
In another aﬁﬁﬁ§t the invention praovides

10 phe%(ﬁ,@lﬁl\lﬁy bivhepgn gyl o thenteregomemhenyl(Ci 2 alkyl) groups is optionally

woBBBEY} H L o, BB 46k 7 SO gt o e

hallo a faryleem (aspent ﬁle@resblytdnmnylpn piovideslakopimpoGid 4f folrkobay(]) wherein
A isgbptniyl B PP L4y iopa T EE o oy U3 Che S N XA
S(O%@e@ W%@o&c?&é?ﬂaﬁygr Eﬂﬁ%&%(ﬁr[‘ﬁ %Ldséﬂu)ted Qg%tb)z(c1 4

15 alky(U—{f@-@ampleCSIEGzCI-mp tmarhyMﬁyIangL ontctcﬁlgémﬂlsnp}'lynyl -S- d10x1de R%is

phe %ES}% %&horqg}%l? ﬁ@tgptlfﬁ?(hb}f alp Z&)ﬁegggpl\é\dgfug 11@1 09 en R*is
hald sﬁcl)%}lHééﬁghﬁ)%@()b%))(%dé?ﬁ} 4 Q%ll&yy (sﬁb'ﬁ’ ad inteﬂltyﬁ‘gr é‘i'hilb‘ F@ aﬂk&w ¢(such as
methory)Rris pherst (ommaﬂsy m@n@uedchy Tbiém(zsycﬁ awmreb)nCHz§HzS(0)zR9 or

NG R i o DR Pl 8 Sopetyeg By SITRIC AU B SamBie

hd AR Bis kWbnyl aZl B&Qs?:llﬁ d Tl fi 1
20 S(O&CQJQ dCl leglnkyylo @ Bitk ﬁyl (@2@11@ lé‘y}_Ed yéxample

S(O b@@sNHz c(O NH(Cl 4 aI kyI O) c1 4 aI kyl), COQH

O_éxg:gétl %é pe&t })Ef%‘%lafl n@gnéroa/l%% cog‘ll_lo]ga% A ghula (Ia):

|ndependently drogen or C1-4 alkyl, or together

with a nit oxygen atom may join to forma 5-
or 20 6- ing which is optionall q§§uﬂgted
with Cl-4 aIk RACL- 4 al I n“a
further aspect [ E{:::EggfgﬁxL P/tizgﬂ;;henykm)
(such as Z S are

optio ostltuted b nitro, hydroxy,
Cl. 4 al ky 21- 4 al koxy,

wherein R* is as defined above; R'* is one or more of the same or different phenyl substituents
25  as defined above; and, R* is one or two halogen atoms (such as fluoro), or a CF; group.

In another aspect the present invention provides a compound of formula (Ib):
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S(0) 2Cl-4 al kyl, S(O 2NR12R13, NHS(O) 2(Cl. al kyl),
NH2, NH(CL-4 alkyl), N(CL.4 alkyl)2, NHC(O NH2,

WEE@pAb252 C(O) NH( C1-1 al kyl ), NHC(O) (Cl4 al kyl pCT/€XBbE/000953

CO2(C14 alkyl), 25 C(O(Cl1l-4 alkyl), CF3; and R12 and
R13 are, independently, hgdrogen or Cl-4 alkyl. In yet
anot her aspect R7 is benzyl or NHCH2phenyl (such as
benzyl ) wher ei a1t henyl rings are optionally
substi t ut eﬁa Rguch as fluoro, chloro or brono),
cyano, Cl-4 & (such as nethyl), b3

as net hoxy) or

a still

v S\

| or exan‘pl e t he pz@’a-‘@si tion) by

S( O 2C1- 4 | and the rings are optionally further
substituted by hal o, cyano, nitro, hydroxy, Cl-4 alkyl

whedéin RE* ghda k¥ s ddMAedQBEVHRE 35@ RPQEE’/ AR PRI %arogéﬂ orCi4

I n another aspect R7 is benz wher ei n_t he

he
alloyhd Yigs o gcntssinhunselphps Gexies A Cr i RYDS: 218 CH. N or C(Co

RS Y SO ORI PG b

S(O%@Hﬁer aspect RS is 1,2,4-triazolyl, thiazolyl,

, 2, 4-oxadi azolyl, im dazol yl or 5 1 2,3-tri azoI yl
s udBFt anogher aspegthe prasent iaysatien ProyidespromperndehisanulpgIc):
is 1,2,4- trlFazqi yl, thiazolyl, 1,2, 4-oxadiazolyl,
benzi m dazol benzt riazolyl or an im dazopyridi nyI
(such as i mdazo[ 4, 5¢] pyridinyl), each of which is
unsubsti t ut ¢ substituted by one or two of the
same or dif Cl1_6 alkyl (for exanmple Cl.4 al kyl;
such as nethyl]), CF3, OH (which nmay tautonerise to
the keto for S(O2(CL. 4 alkyl), C(O NHZ,

C( O NH( pheng 2 al kyl) r g® phenyl 2> al kyl);

wherein the phenyl of th goi ng phe C1.2 al Kl)t?)
Most i 4k, ~Cl 4 al kyl |

Cl4 algks ano or S(O y‘?‘\) In a further

sent invention provi (3 compound of
formula (1) wherein A is absent; R‘ I s phenyl

WthQBEQZOM%%/%Sgg%I{CwaR y S(O2(ClL.4 alkyl) (for

exanpl e O (4, 4-di fl uorocycl ohexyl),
pi danifoitierdspdct fhispresehisinydntioa ghrdxyid&S(aadfpciind ofl formbulaylld):

(for exanmple S(O) 2 )I@é t et rahydr opyr anyl or
t et rahydr ot hi opyra di oxide; R2 is phenyl or

phenyl optionally | bstituted by halo (for exanple
O

fluoro); R3is h en; R4 is halo (such as fluoro),
hydroxy, Cl_6 al such as nethyl or ethyl) or CL_6
al koxy (such as oxy); R5 is ghenyl (optionally
substi tuted by halo (such a% ch\gro)), CHZCHZS(O)2R9

or NHC(O R7; R [ : SUbSt't(lgih
by S(O 2g6]-d yI) (for exam P THi3)
RO is phenyl onal |y substltute 5(02(Cl.4

al kyl) (for exdnple S(O 2CH3).

wherein R? and R* are as defined above; and R is one or more of the same or different

phenyl substituents as defined above.

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



In a still further aspect the present invention
provi des a conpound of forrmula (la): Rla R4 SO2Me N

w@ b@p/ooRen 0 // 11 0 wherein R4 is as defi ned BODYEZ005/000953
Rais one or nore of the sane or different phenyl
substituents 25 as defined above; and, R 2a is one or
two hal ogen atons (such as fluoro), or a CF3 group. In
anot her aspect the p{esent t|R5n ovi des a
conmpound of fornmula : 2008/ 00175

PCT/ SE2005/ 000975 SN \(lg) (Ib)

Rea O 5\\ QyiaHé e as defi Red above; Ra
and Rb are, ependent |y, hydrogen or C1 4 alkyl; Y
i S oxygen, sulp'ur sul phur di oxi de or N(S(C»Z(C1_4

2a 7 Ikyl) (for exanple Z
Whe?em%l—i))ﬁ and é\a_lﬁsm§%6)dg§%%l_ﬂj) al'kyl) or Cl_4 al koxy
(f ok alﬁ?ﬂ@dl‘rah@ecRﬂﬁ présenBinSéBoA@rdides! Mcongiouad of femula (If):
aspect the present ipvention prOV|des a conmpound of
formula (lc): F F RO 2Mme RJaN(IQ Rea 0
S\10 wherein R 2a apd R4 _ar¢ as \defi ned above. In a
further aspe ' nvet PRYRL Ovi des a
conmpound Rfa N N

p
la (1d): S

(If)
SO,Me

5  wherein R! is Cy.5 alkyl, C(O)NRR", C(0),R", NR'"C(O)R"?, NR’C(O)NR*R?,
NR?C(0),R%, aryl or heteroaryl; and R* and R* are as defined above.
In yet another aspect the present invention prov'ides a compound of formula (Ig):
SO,Me
I
N

R4

wherein R? and R? are as defined above, and R is optionally substituted phenyl (the

RZa

10  optional substituents being as defined above, for example S(O),(C,.4 alkyl)) or optionally
substituted heteroaryl (the optional substituents being as defined above, for example C;.4

alkyl).

In a further aspect the present invention provides a compound of formula (Ih):
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15

R& Rea \ | \ R5b (Id) 10 wherein R 2a and R4 are as

defi ned above; and R5b is one or nore of the sane or
waledobmorest phenyl substituents as defi ned aborer/SE200%000953

still further aspect the present invention provides a

conmpound of formula (Ie):20W0 2006/ 001752

PCT/ SE2005/ 000953 19 RDR Rs O N N~R7 (le) Rea

wherein R, R2a,Sf4Mer6 and R7 are as defined above.

I n anot her aspecﬁ t he present invention provides a

conpound of fopmuly (1f): R~ RA N NON R2a (If)

S2Me 5 wher ei is C1 8 alkyl, C(O NRL4R15,

C(O2R16, NR 1P(IR', NR'C(O N®2"R2', T( O 2R23,
aryl or heteroar R4 are jas degfi ned
above. In el ans sent i pYention
provi des § g) .SSPe N R4 N
3(-' - B8y R2a wherein R2a an® RiOare as def ihidd
above, and™& is optionally substituted phenyl (the 10

optignal substituents being as defined above

g . far s 54
whegsin )] 210 gyre pedetinediabpye, apgd Yo it Pohat(D)e. NYBENR R edNC(O)R™,

Ncég@%@{é_g @pcgp, g@%@&@g@! _za?ﬁg% wéwﬁRbﬂem@s@zﬁ@,f WA&En R,

R®, R* R* and R* are as defined above (for example they are, independently, C.¢ alkyl,
and R* R* and R* can also be hydrogen).
In a still further aspect the present invention provides a compound of formula (Th):
SO,Me
!
N

R4

_—N
R?2a
/N\/> (1)

wherein R is as defined above, and R%is halo, hydroxy, cyano, C4 alkyl, CF3, OCF3, C;.4
alkoxy(Ci.¢)alkyl, C;.¢ alkoxy, C(O)NH,, C(O)NH(C, .4 alkyl), C(O)N(C,.4 alkyl),, NH,,
NH(C,.4 alkyl), N(Ci.4 alkyl),, C(O)(Ci.4 alkyl), S(O)2(C,.4 alkyl), N(C;.4 alkyl)C(O)Ci.4
alkyl, N(C,.4 alkyl)S(0)2(Ci.4 alkyl) or N(C,.4 alkyl)C(O)O(C,.4 alkyl).

The compounds in the following Tables illustrate the invention.

TABLE 1

Table I comprises compounds of formula (Ia):

R1a
O S SO,Me
R
OL ST
Rza | >8]

Compound No. | R™ R* R LCMS (MH")




In a further aspect the present invention provides a
conpound of formula (1h): WO 2006/ 001752
wEDB8EZ8D5/ 000953 20 SO2Me N 4 D o0~~JI N Rear/SEBd5/100953
O (ih) wherein R2a and R4 are as defined above, and Y
is 0, S S(O2, NS(O2NR52R53, NC(O R54, NC(O2(C1.6
alad )y NC(O 2(phenyl (C1.2 alkyl))., NC(O NHR55 or
NS(O)2R56 “4BQeME n RSZ Fz R53, |R&H, RS55|aftl R56 are a

defimed—abog AV Fe—they—are ydependent |y,
Cl.6 al kyl|, §g2hél fid R%g 1jiRSS ahPHRS5 cawééf?rvso be
hydr ogen) .| dgoavst TR L@t her cr t resent
invention]|pr nv%es : corr{)ound W ormu §76(JI h): S02Me

NR4 NN 4F&@2Mb(li)3517\here| \FR2a i s pesglefined

dIUUVC, A ||u| h\ldr fa\YA /AN o3V C4_6_al kVI
3. OCF3, 180Me 5 éaéylizycl 6) hFkyl, 1| 6% koxy,

N[ L] AN W N =

ST ! 2 et N
% %le(m al@y{{%.l u?%l 4 émﬁ‘”zf““é(*é 1yz1) Z| kyl ),

S(0)2(C1.4 alkyl), N(Cl4 alkyl)C(OCIL. 4 alkyl, N 4
al kyl ) S(O) 2(C14 al kyl) or N(C1L 4 al kyl)C(O CXCl. 4

al kyl ). The conpounds in the follow ng Tabl es
illustrate the invention. TABLE I 15 Table |
conprises conpounds of formula (la): Rla R4 SO2Me N
(la) Ra O S Conpound No. Ra R2a R4 LCVS (MH) WO
2006/ 001752 PCT/ SE2005/ 000953



21 1 4-SO2Me 3,5-F2 CH3 654 2 4-SO2Me 3,5-F2 OH 656
3 4-S2Me 3,5-F2 Ove 670 4 4-SO2Me 3,5-F2 F 658 5
wd20eadzs8, 5- F2 Et 668 6 4-S2Me 3, 5- F2 CN 66BCTEE2005/000953

2006/ 001752 PCT/ SE2005/ 000953 22 TABLE Il Table |1
conpri ses conmpounds of fa@2mula (Ib): Y Ro Ra Rsa Z
RA/ N~1 (Ib) S Rea O/ 1-\O Conmpound y Z Ra RR a
Ra R LCVB No(l\/|—|+) 1 NSGABLEH H CH3 SO2Me H H 625

- F2 somve 588 2Me CH 3,5-F2 F
S Io T EPRhses sopptndy i fafiaa RS NNE T 22772 T
CH 315-F2 CH3 Me HH584 6 NSO2Me CH 3,5-F2 CH3

SOZI\/EHH6607 Me CH 3,5-F2 OH SO2Me H H 663 8

0 CH 3,5-FR°OF SGgve H H 586 9 0 CH 3,5-F2 CHgaS2Me

ZCHS(S) H 598, -F:F sMe (S) H 602

11 S CH 3,5-F] OB S@@&@\ (Ib)
Compound R R [R™ R® R® |LCMS
No ' (MH")
1 NSO,Me | CH H CH; [SO,Me |H H [625
2 0 CH 3,5F, |F SO,Me |H H [588
3 NSO,Me | CH 3,5F, |F SO,Me |H H |[665
4 SO, CH 3,5F, |F SO,Me |H H |[636
5 0 CH 3,5-F, |CH; |SOMe |H H |584
6 NSO,Me | CH 3,5-F, |CH; |SOMe |[H H |[660
7 NSO,Me | CH 35-F, |OH [SO,Me |H H |[663
8 0 CH 3,5F, |OH [SOMe |H H |[586
9 0 CH 3,5F, |CH; [SO;Me [2-CH;(S) [H [ 598
10 0 CH 3,5F, [F SO,Me |2-CH3(S) [H [ 602
11 SO, CH 3,5-F, |CH; |SOMe |[H H [632
12 NSO,Me | CH 35F, |Et |SOMe |H H |[675
13 NSO,Me | CH 3,5-F, |OMe |SOMe |H H |[677
14 NSO,;Me | CH 35-F, |CN [SOMe |H H [672
15 0 CH 3,5-F, |OMe [SO,Me |H H |[600
16 NSO,Me | CH 3,5F, |[OMe|[OMe |H H |[629
17 NSO,Me | CH 35-F, |[OH [OMe |H H |[615
18 NSO,Me | N H CH; |SO,Me |H H [626
19 NSO,Me | N 3,5-F, [CH; [SOMe [H H 662
20 NSO;Me | N 35-F, [CH; [OMe |H H |614
21 o) C(CH3) [3,5-F, |[CN [SOMe |H H |609

TABLE 111




12 NSO2Me CH 3,5-F2 &t SG&2Me H H 675 13 NSG2Me CH
3,5-F2 O SO2Me H H 677 14 NSO2Me CH 3, 5-F2 CN SO2Me

wOtdde6252 15 0 CH 3,5-F2 Ove SO2Me H H 600  16PduSER0B5/000953

CH 3,5-F2 Ove OV H H 629 17 NSG2Me CH 3,5-F2 OH Owe
HH615 18 NSO2Me N H CH3 SO2Me H H 626 19 NSO2Me N
3,5-F2 CH3 SsO2Me H H 662 20 NSO2Me N 3,5-F2 CH3 Owe H
H 6lable RliconpBiseH®mpyBdraf fonsiaahd: H H 609 5 TABLE
11 WO 2006/.001752 PCT/ SE2005/ 000953 23 Table 111
conpri ses cBrpgunds of fornula (lc): F F R4 SC2Me O

NN(lc) Reax9 SO/ Conpound No Ra RLCVMS (MH+) 1
HF 629 2 627 3 H CH3 625 TABLE IV 5 Table IV
conpri ses cg ds of formula (1d): S02Me N R4 N
Rea \ | \ R5bY(1d) Compound No Ra R R LCV5 (M)

Compound No | R™ R* LCMS (MH")
1 H F 629
2 H OH 627
3 H CH; 625
_ TABLEIV .
Table IV comprises compounds of formula (Id):
SO, Me
I
N
R4
N
R2a RSb (Id)
CompoundNo | R* R* R LCMS (MH")
1 H OH H 457
2 H OH 4-Cl 491/493
TABLE V

Table V comprises a compound of formula (Ie):

R? R o
{4
R2a l
R6

SO,Me

(1e)



1 HOHH457 2 H OH 4-C 491/493 TABLE V Table V
conprises a conpound of formula (le): RL R4 O SO2Me N
woldemo(7i2e) / Rs 10 WD 2006/ 001752 PCT/ SE200B¢ DOE53000953

24 Conpound No RRa R4 R LCMS (MH) 1 4-SO2MePh
3,5-F2 Et H 633 2 4-(Pipenidine-1-S(O2MWe) 3,5-F2 M

Et 654 TABLE VI Table VI conpri Ses onlrlnounds of
ConippundNa ( Rj: R- R4 N N\ RR{™ N (I|fy M LCMS(MH)
Conmorined |\ @l Al W, HTAY f'Y)I\IIn 2 ke BN e N 's)
WII’JUU‘I’IU '\ L\/IVU \ I\A L } \A>d J, = A\ o)

1 602 5 TABL\%SQZMeﬁ?abI e VI corp3r>$§és E'%n’pc L}ﬂds 63?
2 tormuta (Ta)pipertfiadR-s@)ikte) N [H5-F, RyMET It K34
TABLE VI
Table VI comprises compounds of formula (If):
R' R’
{ N
Rz2a
(If)
SO,Me
Compound No | R’ R* R* LCMS (MH")
1 4-SO,MePh 3,5-F» CH; 602
5
TABLE VII
Table VII comprises compounds of formula (Ig):
?OzMe
N
R4
R2a
Compound No R* R* R>® LCMS (MH")
1 3,5-F; OH 2-(1-Me-imidazole) 511
2 3,5-F» OH 4-SO,;MePh 584
10 TABLE VIII

Table VIII comprises compounds of formula (Ih):
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/| Compound No Ra RR CLCMs (M#) 1 3,5-F2 OH
2-(1-Me-imdazole) 511 2 3,5-F2 OH 4-SO2MePh 584 10
w20l | Table VIII conprises conpounds of POT/eEL085/000953
(1'h): WD 2006/ 001752 PCT/ SE2005/ 000953 25 SO2Me N 4
Y RRa Q\p (lh) Conmpagnd No R2a R4 Y1 LCVB ( MH+)
1 3,5-F2 CH3 NCO2CH2Ph 724 2 3,5-F2 CH3 NSO2Me 668 3
3,5-F2 CH3 0 59159MEE | X Table | X conprises
conmpounds of for,ﬁul a (li): S02Me NR4A R2a N nzz 5/
Conpound No R hCMS (M) 1 3,5-F2 OH 523 | n yet
anot her aspect| the i nvention provi des each i ndivi dual
compound |isteth\ja the Tables_gbove; o y!
phar maceuti cal | yjaccept able thereqdf. The

conmpounds © (1 c),/(1d),
(le), élfp g), (Th) a i) canOSe 1 preparﬁﬁ
net hodB*dg bed bel ow, by routin@ ad@ptation h
Exanpl es; 0¥ by nethods described, or by routine

adaptat| on_of rre%hgds_desor_l-bgd—l-n-t—he—pa{—enf o
Copprurd Nej enti fiR™ literatureR Y LCMS (MH")
1 3,5-F, CH; NCO,CH,Ph 724
2 3,5-F, CH; NSO;Me 668
3 3,5-F2 CH;3 O 591
TABLE IX
Table IX comprises compounds of formula (Ii):
SO,Me
[
N
R4
N _N
Rz2a \/) i
[
N (i)
Compound No R* R* LCMS (MH")
1 3,5-F, OH 523

In yet another aspect the invention provides each individual compound listed in the
Tables above; or a pharmaceutically acceptable salt thereof. .

The compounds of formula (1), (Ia), (Ib), (Ic), (Id), (Ie), (If), (Ig), (Ih) and (Ii) can be
prepared by methods described below; by routine adaptation of the Examples; or by methods
described, or by routine adaptation of methods described, in the patent or other scientific
literature.

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

of formula (1I):
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15

20

25

A conpound of the invention can be prepared by
reductive am nation of a conpound of formula (11): WD
wQ@0@e/0003¥52 PCT/ SE2005/ 000953 26 Ri R3 R2 O PA1/5E2005/000953
wherein R, R2 and R3 are as defined above, with a
conpound of forrmula (Il11ps RS HN A R4 (I11) wherein
R4, R5 and A are as defined above, in the presence of
NaBH( OAc)3 in a suitabl ek, 5 $ vent (such as a
chl orinated sol vent, for]exanpl e dichloronethane) and,
for exanple, at room%}ﬁrw/gtg@e ({lbr exanpl e
10-30C). Conpounds of Fornul a (I'l) can be prepared by
0 r - ' .hods
e rirt Rogeitied ot VAR ARRRELE Rl OF)
literature (for exanple 01866525, WO 01/87839, WO

02/ 070479, WO 03/04217/7, 03/ 042205, WD 03/042178
and EP- A-1013276). 1 und of(uphe i nvention can
al so be prepared by the ylRtion ‘of a conpound of

formyla (111) with a conpound of formul aéé% Rl R3

whergin RG R\gndyharecslefed #bpverin tiepraseaca of Ackbbg suitable
i

sol Bt s 3 A EROLERE U U RIeARenBldhyelhe) & FreRhifle
roorp t@sgErstareqfforaexampieall-20°0Y.s €ompuaddsars forkmipdi)aaa ibe frepared by

carbonate or a tertiary am nte (for exanple. Hii ni‘g$s
methods deggribed, ‘EtbﬂyP'étﬂﬁer?é};aPtaPﬂn qf wgthodpeiescubgd, inthe patgatorpther

=Y AR [ t r

scief Rl (for SlarlP P 90 O 2 VLRSI WO DEoraND! oo
03/0431 Ty VGO (03)042.265, BE Ol 361 38 ahg ERsA HOMR2 76Ylescr i bed, or

by routine adaptati on of t hods descri pe in th

A RGN A 18k5EivpCen E150 BF PRI to8leBh B Hempound of
fornRfla {19) Wb ddnldolinG @0 BRI @A2r €d by renoval of the

protecting group (PG from'a conpound of fornula

(IV): R PGNARSL (IVR' R®

2
R LG (V)
wherein R, R? and R? are as defined above and LG is a leaving group such as, but not
restricted to, halide, mesylate, tosylate or triflate, in the presence of a suitable base, such as
potassium carbonate or a tertiary amine (for example Hiinigs base or triethylamine), in a
suitable solvent, such as acetonitrile or THF at a suitable temperature (such as room
temperature (for example 10-30°C)). Compounds of formula (V) can be prepared by methods
described, or by routine adaptation of methods described, in the patent or other scientific
literature.
A compound of formula (III) can be prepared by removal of the protecting group (PG)

from a compound of formula (IV):
5

R
PG—N A X
R (V)

wherein PG is, for example, benzyloxycarbonyl or benzyl tert-butyloxycarbonyl. When PG is
benzyloxycarbonyl or benzyl removal can be effected by hydrogenation (for example

hydrogen in the presence of palladium on carbon catalyst); when PG is tert-butyloxycarbonyl
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15

20

25

30

wherein PGis, for exanple, benzyl oxycarbonyl or

benzyl tert-butyl oxycarbonyl. Wien PGis
whenspboxycar bonyl or benzyl renopbval can be ef PErSE®IFHH00953

hydr ogenati on (for exanple 25 hydrogen in the presence

of palladi um on carbon cagal yst); when PGis

tert-butyl oxycarbonyl WO 2006/ 001752 PCT/ SE2005/ 000953
removal mapbe affeetay by éreathieat with apiyl (Fychzasiwdrochioris agidiaf trifluoroacetic
Cd§such as hydrochloric acid or trifluoroacetic acid).
A% the processes described suitable protecting groups

angh detiRbdessealdestiDee ssebld sroteatith digupsaind de@nf ;ﬂ@ce§d¢§ For adding

groups may be found in "Protective Goups in Oganic
and gynovHgsuel grogpsgmay beifoundin "Prajeptiye fiyouns e@@@gaatvoﬁmmem" Ard
detggz‘gﬁégg%%reeng Ig&]{,ﬁl s§ |'V) can be prepared by methods

routi ne adaptation of nethods

degcédrgshnd iofl fdrfifilD@V0dn B prepdied b ededtivids ideseribed, or by routine
literature; or, alternatively, certain conpounds of

adam@irquane(th%s desritisd, inrthopatent oppther prientticsitgmtme < alisepptively,
certéd{sl] eg&?gﬂglrs é)f gcrg'gnug% %g 2) ﬁ%gge e 9& r‘% ? grc%%%eﬁedeécr%? dll? 8cheme 1, 2
or 37ghb @dﬁlukirtcﬂmheme #hean de usedTb Ipmpgi‘mdmﬁd‘mﬁd&mibﬂ’ﬁﬁla (RG using

IS a protecting LGis a__|eaving group both,

methqgls k@g\gﬁﬂp the aglg _]gféou gtn 5§g]@mq§ogG iga protectlng group and LG is a
leavkg%r_ %F&ﬁyﬁ‘)f"é 13 as SRR ébgve Boc 1s ter, —buﬁoxycarbonyl mCPBA is

oroper oxybenzoi ¢ acl Ky and, ~DAST
metei—shldf@bh))dyhmznm:saaid) mRdris aikiyf; Iaud),r]DAST is dneﬂlyiamnn«imulphur trifluoride.

g’gct t he E i nvention provides processes for
ré Bamentdpvqngp }‘(ﬁ/](qu)prol{%F%f or(qrfﬁarlngacompound
offcgrgﬁ%a (1f (). (ni)' av, adh(de), (flb%%) (thior @, (1i). 15 A

a pharmaceutically
ac eﬁepmmmtmdwélthe mhmtleof Qr aqzmnb@ceuu%ky dcpepttitde salethereaf)tcan be
f: 1. respiratory tract: obstructive di seases of the
“se‘g‘inr%gfgat?’ﬁgq di ng: asthma, including bronchial,

al lrgpdth@ry iridt! BdEli6tivelisdabdd D he ﬁﬁﬁd}@'lﬁ&udlﬁg%ﬁﬂaa including
drug-i nduced (including aspirin and” NSAID-I nduced)

brorghial, dillstgid, mitiosid, extrinsim exdyois¢rindured, drug-mducegr{éncluding aspirin and

N RGeS R RSUBL o M S s

sevetitieSTRNA Liher BhfeA6aitvdyHper-RispoisRichess; chirbfik WBStAEtive pulmonary
i nf ecti ous and eosi nophilic bronchitis; enphysems;

dlsemedmﬂmebr@@plyns,oy@udleg infeetisus end eesiraphilisdirenchitis; gphysema;
brorgﬁ gﬁgl%d (%ylrs F)Fogls a%% SaSsTs; farmép’? ﬁl%le%qﬁldtrlel\é{e%ydlseases

rosi s, Inc g cryptogeni ¢’

hypéfsé:ﬁsaﬁmpgmathmemhs lusg fiblogis Oipelubling crypt@gesid fibrasing alveolitis,
pneunoni as, fibrosjs conpllcat|n9 anti-neogplastic
ldwpﬁbacavyrsaﬁal RIREANias, fhrpsis eqmpliggting mtl e%nnhjtlc therapy and chronic

1nfe?t,t@é Cr%%l on t?ib@l%g ofi3 Qﬁ{i g Seté?géﬁi P ans%ﬁl gﬁ?@tlons complications

| ca
of lut@&mnhlblhﬁtatlcaﬁ d'atdulmabmd theordbetier d:imrder@bf tHeElulthkgculature and

vascu] ature, and ul monary .h rtensi on i tussi
pul fa@tamhxgﬁrqemplb@,nﬂglgﬁly%gthét%/{tmc(y;&flgg] Frggﬂr@nf:%ﬁ@ﬁ onic coug assomated

w1t}181§ﬁ91?1hﬂ{0‘?§’ and secretory conditions of the airways, and iatrogenic cough; acute and
chronic rhinitis including rhinitis medicamentosa, and vasomotor rhinitis; perennial and
seasonal allergic rhinitis including rhinitis nervosa (hay fever); nasal polyposis; acute viral
infection including the common cold, and infection due to respiratory syncytial virus,

influenza, coronavirus (including SARS) and adenovirus;



10

15

20

25

30

with inflammatory and secretory conditions of the
ai rways, and iatrogenic cough; acute and chronic

WO boosiodi7s2 i ncl udi ng rhinitis medi canent osa, aneCT/SE2005/000953
vasonotor rhinitis; perennial and 30 seasonal allergic
rhinitis including rhinitygs nervosa (hay fever); nasa
pol yposis; acute viral infection including the common

2. colbdne amdijoint$: ecthritideshseodiased wathior acuding 9st@theitis/osteoarthrosis

SR T N RO AT N

s omi‘lﬁs afd 169 1batIS andhdcRphaln: AR\IMARNE eHA@and Sth1°Olisease; seronegative
i ncl uding osteoarthritis/osteoarthrosis, both pri mary

sporatydioag@ma&aeg/mp]@dmg@mkﬁggng sgondybhgemomzmc emhpltls reactive arthritis
cer unba

R A TN TR T —

and %ﬁ@aﬁ@me@%@m@gme&/@msﬁo aRddiRaPsHy dpeidRiang PoRedty@yRdiome;
ankyl osi ng spondylitis, psorlatlc arthritis, reactive

acutgranfl chronis @yﬁﬁdnémdfsym\ém ingludinggpata gart Kelelva pyyophosphate
thri,t L
dep%?{f%é gﬁaa%? arnld cla cam;[l) %%aqttfy xeeliatcl-:cptfeggéd %ﬂhsalez;n% ggowal 1 ﬂammatlon

rders—s R S,

Behcéxed diskabeg p?ﬂﬁairﬁ andlb&t0addy Sj’t@reﬁ’oiﬂ epidreme )spdéﬁmﬁcleréﬁizuirfﬂ limited

and chronic_crystal -induced synovitis_including urate
sclegsigrma; sy stemimiupys FyHsERivaEe Midethemestiis tissusdisease, aad

t e

iU AR LR it T R R0 B SO ey
derrbpto@iyesitis any rpdtmmsnsypdlgmkglmmnmcas Jumnhlé ar[hrtttsdncil@dmg

scl eroderma; system c | upus erythenatosus
idiopaHhis BN mwAIoE STl ies o BBatexFIIOIn AFTREIOR Apd a%seaated syndromes,

andqggh 'f(\!\?er%h& Sy 25y hbaﬁf h@'m?&ﬂ{tﬁﬂemﬁgﬂﬁmﬁ diant cell arteritis,
|ng ernatony03|t| s an ynyosi tis;
Takpydsyrsair’@nas rCraugStiacs;syndrome) pcdyatdrmsmdssag mmdrusztppg polyarteritis,

i di opathic infl t or rt.hriti des of .whatever
and g R SR B 0] ORISR DTREHHe pREIGbulins, and

paer??ft@ﬁlsqe@ tak® R%SFﬁmlﬁl PREPLEAREA RRST, M@&“}&Wetll's d¢Rirome, and
I'ncl udi ng gi ant arteritis, 15 Takayasu's

Fandlislddibérngan Kelver, QGJEnqhadssassydrdg@mmxceqb aithalgias tendogititides, and
nodosa, mcroscopic polyarteritis, and vasculitides

my ated with viral infection, hypersensitivity

. T egfald H{¥SoonREtRE iR emddelfiglof ﬂﬁk%lllfsﬁ&l@taﬂénsoﬂd@w dede&injury [for
pain; Famlial Mediterranean fever, Mickl e-Well

exampleohporte injarydior disease:i agthitidep éﬁon c)gamptg vheumajgig gﬁhnltxs osteoarthrms

gouﬂﬁlgeasiﬁ]‘ ag@ﬂ ul%ﬁhyg dé{é%%ﬂ%rghgg% S,ngtatﬁ 7 g&?@éﬂdé cHsc degeneratlon or
temp&iFRfAAH LAY fcﬁﬁt dBgERdhiRsly Hont MmeleHigidisdaselback 8 bsiiopoosis,

for exanple sports injury] or disease: arthitides
Paggtsatiseaseeristeonperasiad pplackandrifits; sderodermagmixagrqoppestive tissue
dlS(%g UL o d}% %@lérr%batﬁ ek EF gﬁ?ogm{t)al gé%g dc 'ag] hergdrd%ﬁﬁﬁs%,

4.t erﬂkﬁf ?misbﬂbp{c defrhatitisgageae ﬂatmm)s or btheﬁeczematous dermatoses,
r enode I|ng di sease (such as oste@$0r03|s aget
andielpyed-typshypersensiHEEYI§3c4iPns; PHYipc A ahqtpﬁiftr@latltls 3cborrhoeic

dermtitRy agrﬁg s g@sgﬁ gnﬂa&h e 05 IE éro%ssar gsghlﬁa poderma.

spondyl o I es’or onta |sease
gan@@hbﬂﬁh‘; Rkintsafoid, discoid lupus erythematosus pemphigus, pemphigoid,

epidermolysis bullosa, urticaria, angioedema, vasculitides, toxic erythemas, cutaneous
eosinophilias, alopecia areata, male-pattern baldness, Sweet’s syndrome, Weber-Christian

syndrome, erythema multiforme; cellulitis, both infective and non-infective;
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4. skin: psoriasis, atopic dermatitis, contact

dermatitis or other eczematous dermatoses, and
waoledoapertst ype hypersensitivity reactions; phytper/anmos/000953

phot odermatitis; seborrhoeic dermatitis, dermatitis

herpetiform s, lichen plagus, |ichen sclerosus et

atrophi ca, pyoderma gangrenosum skin sarcoid,

panuiceletes, ahitdnepusslyeppomesraonsuelanquamskin ganser geimphérglysplast@desions;
i d | ysis.bull. d
g REd Brdrdes ikiuies B Fbketo R ancous.

5. eO?e'yE‘@lblHﬂhhﬂﬁs cahjaRaRitEs, Achalify péfBhfaliati vefial PRrfiddfjunctivitis;
Sweet ' s ndrome, Weber - Chri st1an syndrone, erythens

1r1t1$mnteirrpoa pos@@lolr uy¢1t1$,g:homd1hs,| autammupg; @ggneratwe or inflammatory
175 CT/ SE2005/ 00
s e e R A TP SR LS ST TR AROA T sarcoidosis

infe6tasHsahcladitlg QirhiE fuslss tind Yhatteriklesi ons; drug i nduced
di sorders 1 ncluding fixed drug eruptions; 5. eyes:

6. bl egbseiniehtinal gaet; glassiisy »gmgswtm,m@rxg@nnﬁ@smsewmgals mghnding reflux;
L]l e con s nt eri.o n
eos%gél{hal: %tllouc{/ngérﬁlsslgl %ﬁ%ﬁé%l%l({r%)@n S ggf%s%m%lﬁlg;ﬁc?udmé ult gtlve
colifi§ @esteitis) prufitiOanij wenlm&asémnﬁasﬂie&)@memxdﬁfnﬁ@ ahd fepdifekated
retina; ophthalmtis including n‘Fathetlc
allewtmpwwa%%ﬁf%ﬁ raalgresfromﬁl@ﬁ %‘ttt( Q§ §5anple migraing, rhinitis or
eczéﬁlxdg, fungal, and bacterial; 6. gastroint e§t| nal
: gIOSS|t|s, gingivitis, periodontitis;
7. oesbpdraiial: ihepatitiscindhiiding auefilmune, Aoshiotiophd Viral; fibrosis and cirrhosis

gastro-enterjtis, mastogytosis hn'.s di sease,
of g pyep; eng GRS P@cmaeei»%mwutw@ ‘§“C;pr oct itis,
8. pr ghftélﬁ'lrﬁ éle§ Fﬂilhggﬁé'ﬁtltl Idnbl 1tls nephrotic
ronme n rel at 10 aller |e ave

synch‘bfnecd:)&;titie mcludnig zmutetdmd ofranic (imuersﬁmmpysiltmagd élunaer s ulcer; acute

rhinitis or. ecz hepatiti s,
and CRWWH'&HQEHP&PW}? epléadzam Pobliss o salpingjtis; yulyq vaginitis;
PeyRIE’ galsea{aes&récm@a#muwﬁam ofAOMRER RIS S

pancreatitis acute and chronic;
9. geraillbgnafn rnjact}on aeh and clyonindollwiing, ﬁone:emmle ftramkplamtation of

iafby R et os atip sk o cfites Of faPRe GY84 musion; or

chrodidglaiRRRNs BodtldfREse; acute and chronic urethritis,
prostatitis, epididymtis, oophoritis and sal pingitis,

10. v uIGNS:\Algheimer’s diseseyand nther derentingatisordare includeng CID and nvCID;
al | 0g

amy?%ﬁ%sg% Ft‘H&r’HS%g’F“’SEr?&d ?H%Eﬁfre-*/f?fa afg}%\ﬂﬁ’é’“"?%sr %Wbi’téer°s“1er°“s
and WA HNERS; adhpdraDitteditis; b AhfRNia %reagt acutd an@chrdnidiain PRDE:,

marrow, skin or cornea or f ow ng bl ood transfusion;
inteppitteni(pr PRFSIOTS, \gheéhftr of eenitad onperipheral erigia) inpindimgesceral pain,

neaddRSHIRIInG o AR SRR ARl D A0yl SR 451 pain, pain

ansmglfﬁmosam‘semﬂ tﬁhlbﬁfnvdﬁm/,elleuﬂﬁ)@hﬂhi’tgxﬁly ENHABOTRES, mcladm@ ldedbetic, post-
atherosclerosis _and vasculitis; tenporal arteritis;
herpetigAnddHiVaaypeiated nelaemtbleamutqﬁa@mdesléeﬁeﬁtrela?@dtp@rlpheral nervous

system complications of malignant, infectious or autoimmune processes;
11.  other auto-immune and allergic disorders including Hashimoto’s thyroiditis, Graves’
disease, Addison’s disease, diabetes mellitus, idiopathic thrombocytopaenic purpura,

eosinophilic fasciitis, hyper-IgE syndrome, antiphospholipid syndrome;
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intermttent or persistent, whether of central or

peripheral origin) including visceral pain, 25
woemdachs2 mgraine, trigem nal neural gi a, atypiDsi2005/000953

facial pain, joint and bone pain, pain arising from

cancer and tunor invasiorg0 neuropathic pain syndromnes

i ncl udi ng di abetic, post- herpetic, and H V-associ at ed
12. newtlmp disordsss witk an @dgnmtdwsqrsmn@@mqgmal eqropqrent; pirdeding
scafifedime HETRERDr SoBese AR, 18pET SettS r kbR g heoplasti
Syn&b{n@ggl c disorders including Hashinoto's thyroiditis,

G aves' 30 di sease, Addison's disease, diabetes

13. mreldardieppscylefi gqbatomlerostsr affﬂs@egtl@m@naéy gt pratphieral circulation;

pengﬂ‘?}t %gg?%ﬁitl%?% v&%a?%%ger L I x%/? f%cggr%yopathles including

myd%@?ﬁ’xﬁlig&@ﬁl/ RORR%Ec reprflidon aijiieds; dhdohlierss valvilitisBnd aortitis

i nfl ammat or I mmunol ogi cal onent ; |nclud|n
including inrfe@lweré(ﬁméaraeheuswplehﬁsf) gwuhgéppé disproegy of Ff@mre@ylal and
pe B T B B B0 BB 08 B P o nd

con@mbaﬁﬂﬁwfamﬂx@ewmnﬂeraI circulation; 5 pericarditiS'
nyocarditis , inflammtory and auto-i mmun
14. cararelpgygEatmeys of Aemuman ﬁgnceﬁazlaelgﬂmgaarosgﬁ? 5pagt, lung, ovarian,

pan&é?tﬁl:a?%gl Jn%Q:% St rékl{ﬁrdnﬂ%’ragﬁ RARGR faga Haﬁgna(nfcbers affecting the

ti's, Taortitrs ninclu Ing I nfectiv
bone xafioie (mylpbmlglthe le)lkaems@ ahd tymigwpralifsatidesystents, suvh as Hodgkin’s

and t%rﬁg)é—liﬁr;l% }nzsn?' S{?I& Wﬁ{"a Veé,gqseﬁlen{]t%%lgggepg%g g% rtnletsast%tu(:j disease
and B rEQrte ?ésc glfl n%ﬁﬁﬁe%ﬁi%@tlé’ §Hafomddod4. oncol ogy:

treatnment o n cahcers ‘i ncl uding prostate,
15. br @sltomtesmg;l trawtaneimc digzase; prm;tms; eolsmm;ahc ga\sﬂrocmtcritjs
stomach Ki, n .and b in. turrFrs and anc

masigeyiasts; GEPIRrRdisgEshd ‘i?ﬁart‘r"ﬁ 5‘%8?‘6‘6’%@“% 1Selaﬁgtsmnagljt colitis,

1mt§’51@ bbWEPHSREE! {iBbR bRl SYRIr6HE, nohliafaatdRgatates food-related
non- Hodgki n' s | ynphon®; |nclud|ng the prevention

allemms whielhanerdffeofs remptedtam the giit,sepswigraing, rhinitinand eczema,
JLeeunne par aneopl asti ¢ syndrones; or, 15 15.
?ﬂfgﬁ@Fﬁ% ‘?ﬁﬁ%Fm NCoel i ac di sease, proctitis,
eosy Hé%kﬂﬁoﬁn&&ﬁttﬁ@m%ﬂtﬁfnl Halv8 activiBSds @hiinRcbSticals! R phrcular as
di sease, ulcerative colitis, mcroscopic colitis,

modulafetsdsuehraa AEOM 8IS, partial agomigth,tinysiree agowsts afi agtﬂgdelstS) of chemokine

abl e non- |an LY
recepd (1o fipilt CCm DEPHTE St PR e doe PR BBl kg
inflAMifatdey, préliferativebahypeRstolifebitive diszasts Cbrﬂﬁﬂrﬁii‘iﬁlogldallﬁ-mednated
war m bl'ooded ani nal, such as man. 20 The conpounds of

disepprs (ingluging riscteryef taaasplmeg ogganp REHIRERIRd Aeguired; n
Imxﬁﬁ{otcléﬁ l:r?cry %?xdro'ﬁ? s (such as agonl sts, partial

agoni s verse ts or antagoni sts) of
c hél’l’lﬂ@oﬂ@ouﬁ@cﬁhh@preéd‘n@ invextiorpdre alscidf yalae in inhibytingthd entry of

v1rursrgs (sEceh a%sh%gqalrlr:mQu%oziéf?c?énrg r\]/tlrug ]EHIa\}J)t) ?I{t(mget 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), (1a), (Ib), (Ic), (Id), (Ie), (If), (Ig), (Ih) or (Ii), or a pharmaceutically acceptable
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inflammatory, proliferative or hyperproliferative
di seases, or immunol ogi cal |l y-nedi ated di seases

w@ oveloodsng rej ection of transplanted organs oOPCT/SERUE®0953
and Acquired 25 I munodefici ency Syndrone (AIDS)). The
compounds of the present 3iinvention are also of value
in inhibiting the entry of viruses (such as human

salt th¢msp£d@eﬂ$ecm@nn§/thvd plliseatmpnsof aiware tlegdsdtaniyagli(suchrag man) by

value in the prevention of

ﬂwﬁ%%é%%?%ﬂgB EV@&?ES (such as H'V), the treatnent of

I nfAaehbidany i@ya fuvthéUR eard FUBOpRSertlinden Bl theheis PEBN @I 4 @Bthod for
and/ or treatment of acquired inmune deficiency 30

modiiating shemplinesceptae %W@Wrﬁ@rﬁéamlﬁ&@%f“ﬁ@a’f it} ing an‘éann

bloddP SRR Mot B o S LK 56 e AGTR WATLILonddRes LA Bing o

said(ahimal aarefﬁc@&wm ufa e@thpounda ey prodedt WoeREIK 6091752
PCT/ SE2005/ 000953 31 salt thereof, for use in a

pharmacrgirally ageeptabigesalt thereef. war m bl ooded ani mal (such as

a Ifg%‘re ?\ﬁeseﬁt{] ul)rég(az)? %%ﬁgh&%@{l&%}ﬂ"%“ onA?&leIrfgllnm'%1 allf, (a),

present 1 nve

- (Io)peyadydiey, (Mt e)dThpor (Tiypsal Iﬁianﬂg:euhwnquca@tﬂﬂe @pt thereof, as a

act|V|ty (for_ exanple CCRS5 receptor actjvity)
medjgament; o) GOl 28 Redicament forfhe ﬁmephot}féaélaplapt tgiggtion,

i
s R ok, RS0 CORRELESR LRG!S i
[Remmmﬂlsementfomanmte SORhastiemeisticicad brynahdad egdieagik antrinsic,

extqsi)gllé:tqs}dggtrag g%glc@fﬁy 5 op&t]%g{l]\téelt%?t)eaals%p{f (}Vele(gtgtjs)letlate asthma or
alrw%kar onil{/é})ess)ﬂ bf thl(lé 9£outef, hidr ﬁRf at%ﬁﬂlc rHihitig or chronic rhinitis

ically acceptable salt thereof, as a
includiolg danﬂﬂ casebsn, hgap(emplbtac dsmalsnbmmapm'ntenfaorhlmhe sicca or rhinitis

treatpent of trans ction, rat or
medifagiaitan pOEMALE IOl REHEE SO PP S Pifendoembrancus
rhinf{tRP FBof o thiMitis; séakonal HRBRRiAAEANY rifhi#i8 A8 obS¢haf Fver) or
exanpl e, COPD, asfhma {such as bronchial, allergic,
vasarmater Thénitis}; and isrpantédudartyr asthwes orabirtitied, part icularly
chronlc or in gggrate ast

h
Areh by BBl e R e S F e 4 St i e formuta
O, @hj (‘Ib%l(lb) @a)r g@ﬁ (), () NIR) 6 (1Y, of BpRAknSackitidally iaScepuble salt
Including rhinitis caseosa, hypertrophlc rhinitis,
theredf; i the mapufagtuemefza medicament forsise dmthgrapyfasiexpmple modulating
chergglgmg 9err§€top g&iwtggfﬂ%re)%r u1R d(ﬁgl }ec%ﬂ {'c(t‘ Hg'r(ﬂ%h G5 ?}b%%ﬁl%%ld

rrnou onmenpbr anous SCIr Oof oul ous

arthﬁhs)midas/anﬁeﬁﬁ)aéwhmﬁial BidH & thax)) udl ng rhl nl tis nervosa
(hay fever) or vasonotor rhiniti

parlte duiyeatipy alse prayidesa copipapad aftl the If%na%ﬂh éh)délﬁeeﬁ) (1d), (),

00 8 PR TRy il SRR cmen,
for dxafnple 4slaxhedi¢drhgnt dor the trpatment of rhhanataidemtmjricial ly

accept apl e sal t
In gnother aspect the present invention provides the use of a compound of the formula

(D, (Ta), (Ib), (Ic), (1d), (Ie), (If), (Ig), (Ih) or (Ii) or a pharmaceutically acceptable salt thereof,

in the manufacture of a medicament for use in therapy (for example modulating chemokine
receptor activity (for example CCRS5 receptor activity (such as rheumatoid arthritis)) in a

warm blooded animal, such as man).
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thereof, in the manufacture of a nedicanent for use in

therapy (for exanple nodul ating chenokine receptor
wa@edncwoi7g2 (f or exanpl e CCRS receptor activity Pemsioas000953

rheumatoid arthritis)) in a warm bl ooded ani mal, such

as man). The invention al3go provides a conpound of the

formula (1), (la), (Ib), (lc), (Id), Ieg ﬁlf),

(1 he ivemyion further proviges ahqo\rfssroﬁﬁ@emppw ¢ yfoan@le;ﬁ aie (Ib), (Io),

0L gE LRSS oy HEE PR BR 7 MR b Bf P

man@fdchure bfsmetirtaaﬁﬁttibenseaﬁm@@treatulnentmfesent i nvention
provi des the use of a conpound of the formula

(| agspirpfasy tragt| ehstructivp disqapes)of the aiyways 1ggludlpgha)sth(ﬂag nglyding
bron%'iua"f‘ al?llg?%mgt%ﬁgllc Ce%!t%é(m@%ﬁ@r@fs? %cﬁlﬁg(gl%runé-pﬁéﬁgc{p S/nc {g(grrlé Qs%lrm and
N Sfepmtﬁalheed’mddl dastiinducet asthina ot thtérada@itand perdsistent ¥nd dfll

exanpl e CCR5 receptor activity (such as rheunmatoid
sevegitichrangjogher cpypeqor Ay INPSHERSHORMYSRESS; CigRlg oagtr%wy pulmonary

el @950 0BE L0 ESTLSRRRGPLONGES 3T ROy
bror(chB:):tas(s | bystic fibegsis; sqrtaosig; Ifaa)ner’(sllﬁﬁg ar(d Ig)ated(dlke)asesr ,
Qr a pharnaceutlgaljy accept abl e sal there f

(li),
hyp;rﬁeqsﬁgltylpélﬁglmglalpa,r lang fibrosiseinriuging fryptagenic Hbroging glyeolitis,
1d10g£tﬁi%t1ffféfkttlt ?f I%neglmoﬁﬁ!@ mﬁr%@f:?’mﬁﬁc%ﬁhg afip %Eaﬁl&ttlc\fﬁergpy and chronlc

| seases O he alrways I nc ud I Ng asth inclu
infebtiam alvlaling allbbEnb)lSIs andl aspergilows amkeothemfaingsl infections; comphcatlons

exer ci se-j nduced i.nduced | udi iri
of LRgg BRI VoI 03 IS SR ot U JRRE vasothafiRS) and
pulﬂldiﬁa‘?yr ﬂ]ﬁﬁ&ﬁﬂﬁloﬁ‘%tlﬁﬁ&% aétRitly 1ﬁ<§lgd19§ ti@htmend SV @bt €8ugh associated
and er causes of airway hyper-responsiveness;

withcinflamimatasi snd sestétory qonitonsiokthe dirsens end @BRDYic cough; acute and

ore S S RIS AL e bous, POLoS0R 10BN b ennial and
seast)hﬂra‘lléfg‘%e rhdtS ficHhSrhirlifs ABVosa (hayfbved) dndsgl Iﬁﬂﬂﬂms acute viral
di seases; 10 hypersensitivity pneunnnltls

infegtidgy ingiudingj th@mmmng ccldymdog&qn@n ﬂuebiocmm@tw vmw@h Wrus,

a dopathlgln 1551 g g (g nlas fibrosis
in Lbe&ﬁ%il PR Wés I}ﬁ\l e e eﬁg?{é%sy and chronic
2. i nfraé hmuomt@cdrmﬁha@ dsbredteivirh iop uﬁ','[lﬂini’gS@s%é(ﬂkthhﬁﬁeroarthrosm
and ot her fliqng t| nfections; conplications of
Hy

both pram@pnaadtseﬁ 9ot enamnle, congenital l@}mﬁnlesmucgml@é a@.d lumbar
U b
spor?c{#thilp eand YO b\c{a? S r?ecﬁ ﬁ)gm ﬁ%ﬁmafb% g}?lg' atnla&?lr %&* Qec'asg rgeronegatlve

'Ussi ve ac ncr Ing tr

mugalmhmdﬁesahelddihg avuqtrlhsm@ EpondpRtiQ pyoréunid astmngtredcﬁve arthntls
conditions of the airways, .and i atrogeni ¢ cough;

and gﬁ@lffegq@,ngﬁp @pqqqaﬁh{quthyn%qua pﬁ}@nqasrﬁqql, qther 1nfect10n-related arthopathles
and BB &1@5@%%?&1 adfifbe Q%ﬁﬁﬁoﬁlgfudﬁrf%}gitfsb arsF]zﬁ@ LA BbRlerdd drome

seasonal ergicr |n|tfs I nc nitrs nervo
acutelaay cﬁmmerc)‘ystzrlasdllceﬂ eynyqvitss mcludmgtlmatv igoat] calcmfrﬁgtmpm)sphate
conmmon cold, and infection due t

i nclu th
depesiigy disg LA ymg FRIEM anatits related tepdgm, E@ﬁ%léndé&?%%ﬁvpﬂmmatlon
BehbtWdifdsd PrinfiRPin PRLoRESN 8)0Fdti®s syndrome; systemic sclerosis and limited

scleroderma; systemic lupus erythematosus, mixed connective tissue disease, and
undifferentiated connective tissue disease; inflammatory myopathies including
dermatomyositits and polymyositis; polymalgia rheumatica; juvenile arthritis including
idiopathic inflammatory arthritides of whatever joint distribution and associated syndromes,

and rheumatic fever and its systemic complications; vasculitides including giant cell arteritis,
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20 2. bone and joints: arthritides associated with or
i ncluding osteoarthritis/osteoarthrosis, both primary
wapaempersndary to, for exanple, congenital hi pPCT/SE2005/000953

dyspl asi a; cervical and lunbar spondylitis, and Iow

back and neck pain; rheumsgtoid arthritis and Stil

di sease; seronegative ondyl oart hr opat hi es i ncl ud| nig -
Takaysy s oterits, SPorg$irauss §yncggmm relyastezitis Rpdaspsmicresgepic\pelyarteritis,
and vasc%lflhct.lesrats% ‘é?d;@gfﬁg ro]t ﬁ ch ggg : %nr?ﬂ?{/; E}E:Epcgl%hp %ryoglobullns and

para@fdthﬁ@&bh&ﬁﬁk ﬁﬁnaﬂuﬂmﬁﬁhﬁe&nﬁﬂfndﬁ{ fevey Muchkte-Wells syndrome, and
t ubercul osis, including Potts' disease and Poncet's
Famiijad dtiberpian Egven Kilgieh dipeases druginguced arthalgies endpnisiides, end
Lddi ng urate gout, cal cium pyrophosphate
myogg%belséi tion disease, and calciumapatite rel ated

.t epdirandidhsstivariskus yaravdaling oﬁ‘ﬂxadmmskemal diBsdestdus to injury [for
di sease; primary and secondary ?ren s syndrone;
exar&g@tsewse;mswb?r ijease; gethitidgs (felaex %’fb@H’é‘Pth arglyriffse pyteoarthritis,

eout M At RERR X T B RO REE Bt Hferk bR 3R R ration or
temporbmandibilar 1,01m;degatei‘ntm) iboat cetnagllingeliseaso@Eyasad dstevporosis,
Pasd iRt & SRR, Y BTOHRH APy connceive tissue
disofdér r&?bhﬁ)ﬂ@tﬁﬂﬁf}p Mfad &Vﬁe&loﬁgﬂltgf distas¢ {subyihd V%’e{ho%ﬁnns)

associ at’ed syndrones, heumatic fe and
4. syskmnpmrzaelﬂ;cﬂtomaﬁem&tms vcamtaat dermlass omihcmhcngnguoamdermatoses,

el | rtecitis, WD. 2006/.001752 P 005/ 00095
and §ElpugrRipe LB s Ived Tt PRy o kP BRS: Scborthocic
derrﬂélitﬁéa&érﬁfahﬁé Rerp@§tBsdis, iheh %ﬁp'lféh&%d{&bﬁlﬁ@t ﬁfr§ph1caaB§]oderma
vasculiti des associated with viral infection,

gangtywse nhtntsamptdydhsead flupow srythmwgmmﬂmnmsamphlgmd

. pa l.ow. back Medi t err anean
epicB@VSiS hEfRR cortigttios A0ginate e AR ot ey R B S PasPos
eomﬁ@ﬁdﬁﬁas ﬁ'otSét(izhhreﬁitla31%{1‘1%QJattglrnucgrldrfé§islJ SQedet?d $yhal@hé Weber-Christian

tendoni titides, and opat hies; 3. pain and
Synctrgmne@vthematlmdstq:@nﬁeqeﬂggns, ibath lcfecmm nkiofestize;

panrgflﬁgfsdcglgaélggﬁj {nﬁh? Xr(lT[:%?g eﬁs%fr% ort eawysplxgtlc lesions;

drugafntdhédd diSord&rs E@Qﬂﬁﬁ@ﬁk&d &g eBPdbngr Cr yst al
art hrogat hy), other joint disease (such as

. | niexesy blepbaitis; conurctiyilise Mehudingperenmial @adyemshallcagis gpainnctivitis;
1r1t1§ %b{égogglgﬁséh%{eﬁfbgglns QBQ nggta%.gg)lulg#rﬁg%?degﬁrgegz?tgfses&qﬁﬂﬁﬁmatory

disomars/ﬁ&smdg ithe refina; @phﬁalmias iRludifiksthpaciere ©phthehﬁ1t1§ Sdcoidosis;
di sor. der spondyloarthropathles or periodontal disease

in e?%’(ﬂ‘h“‘%‘é“‘ﬁ&ﬂ%‘dé\*ﬂgaﬂ’l@ﬁi bagterialyi n: psor | asi s, atopic
6. der IgHﬁ'%dlﬁ%?thf&ﬁ%?@%S?t% ?Wnﬁss Rgxrxocﬁ)tnhﬁg ah: SUncluding reflux;

0Ses ayéd- type hypersensit
eosmﬁ;ﬂ'ﬂhct gastrp-enleyitio; mastecypdsid, Qlehinimdistdss, coiieb mchhimg ulcerative

collqlq?égg:fqltlé,lcﬂsfggtggz{}gr{at I Lzlaaxf qhg%% ce}tg%tgll‘?}? glag(p me ant? Pood—related

allerg %ﬁ&?ﬁl‘d%a&"éfﬁcf%QEﬁgfechorﬂ it ok BRHSp epl éne gral e, rthinitis or

enat osus, penphi gus, penphtgoid, ysSI's
eczdmd)j osa, urticaria, angioedenma, vasculitides, t OXI c
7. er y{)(ri]oer;lrl%gf hglg'lattﬁirs] e1§)1<l5llud1ng autoimmune, alcoholic and viral; fibrosis and cirrhosis
of the liver; cholecystitis; pancreatitis, both acute and chronic;
8. genitourinary: nephritis including interstitial and glomerulonephritis; nephrotic

syndrome; cystitis including acute and chronic (interstitial) cystitis and Hunner’s ulcer; acute
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eosi nophilias, al opecia areata, nale-pattern bal dness,
Sweet's syndrone, Weber-Christian syndrone, erythema
wondobibosne; cellulitis, both infective and  PCT/SE2005/000953
non-i nfective; panniculitis;cutaneous |ynphonas,
non- mel anoma ski n cancer 33and ot her dyspl astic | esions;
20 drug-induced disorders including fixed drug
and elnrtqpm wetbritis prost%ylésepldildﬁmmfs pephoriti eng spipingisist Yuyo-vaginitis;

per al_,all LG
Peyr@BP? %%8? Ielr?c i d’fslfm{CﬂgnY & eorndefrﬁrgl S¥st eri or
9. uveilbgrdft r@ﬁ&fdhl flduté snd etibhic Tolldveing Ao g en@ipld, itk@slantation of
~infl am’ratorly di sorders affecting the retina;
kidngprhenet) Wyari bing, rh?lﬂg MAFGVs ghin AF KEEEE ObfNOHNEPlepE transtusion; or
Sar s das tions including viral, fungal, and
Chroﬁl ghivg gE%Stg g%Strm ntestinal tract: glossit i S,

10. Qi IGINISfiAllzﬁmmBﬂE diser8lahd bther aaBaRMGGIidorders IndBiditl OB and nvCID;
reflux; eosinophilic gastro-enteritis, mastocytosis,

- amygyndoms; snultiple selerosisgnd o rriﬁemlmaﬁgg BYneleemaes; gerebral atherosclerosis

a5 BT o BB PRSP

interhiiktemt orpyrsisasng, vefﬁétlmﬂof cér&rﬁbbﬁpérlp.‘hmdl bﬂggbl inc(lfdMg visceral pain,

exanple mgraine, rhinitis or
headgs i FIGENRE gsaipalingural %@@mwﬁé? @Pwﬁ@ ani o BAin.cpain

i4 -
iSRRG 5y SRR okl i b, s
herpBtic mleIM;mssmaatyd nemppathtes snelurushmdldngs; gentralsinidtpeaibhexalchervous

gl oner Ioneg f h E@rotlc ndrone gstltls
SYSt?IH(,CPH‘éP 1098 Qf maligipnb FiQus A ﬁl" MEHRY B‘iof Bhstitis
11. ang Hé%ﬂt%f minHleGRA all &g &sofferd GRPUARE Fashimoto’s thyroiditis, Graves’
PCT/ SE2005/ 000953 34 and chronic urethritis,
disepsepAtidison’is shsemg dhlablgtm melél,tusommlthlc ﬂsorahclcyg(aiapmngnutplsq,

oG KERLR. e RIS PushPSohus Sbbnt:

12. 1 €jofifel ldRBrdeARCWHE af tlag A8y Corfiditu@viogtal EdthpdiéatMcuding
transpl antation of kidney, heart, liver, lung, bone

acquitadriowune KieficiencyotyndeomedALDS), lentosyy Serasy dyndremes andiparaneoplastic
&P 5 chronic graft versus host disease; 10. CNS:
Syn %i ner' s disease and other dementing di sorders
13. | NGhrérbvagcfiatDatBBidsd1M6diB) afferfiiig Hed@sdrary &Md peripheral circulation;
scl erosis and ot her denyelinating synglr ones; cerebral
pen@arﬁ@uso@zzow@gs sinflamenatory end iauﬁogmrmmfdmmmna&wq ingluding
myon%%s al rc 1 c a}/elmslc re?lgrﬁl?ml? ﬂﬁ{ﬁ o%a 1s v%léﬁ;lfﬂs and aortitis

or per cén

inclidihg ﬂff@cftﬁlle (ﬂﬁ legarfiple lsp;ﬂilliﬁh)ngasuuﬁmmlsqram of thl-Q)roxxmal and
headache, gralne trigem nal neural gia, atypic

periphgsalaieinsanluding phiebitis and girempasis, ingludipe degn ‘éqnhﬁm?mB?ﬁls and

vasi on, neuropat hi c pain syndrones

com& gﬁﬁ%SQFQ%? g?¥mh§ post herpetlc and Hl V-associ at ed

14. ne uma@agjn iteatmene of cammon calesissinclading ipadstae) breat, ilyntze oednan
neryvous system conplications_ of maligna nfecti

pangjgatic, pg,wﬁl,‘ﬁ)éﬁé;ol@nogtgglg% skin anﬁ brain tumcl)rg ané1 mah:gnanmes Ia fectlng the

bone marrow (including the leukaemias) and lymphoproliferative systems, such as Hodgkin’s

and non-Hodgkin’s lymphoma; including the prevention and treatment of metastatic disease

and tumour recurrences, and paraneoplastic syndromes; or,

15.  gastrointestinal tract: Coeliac disease, proctitis, eosinopilic gastro-enteritis,

mastocytosis, Crohn’s disease, ulcerative colitis, microscopic colitis, indeterminant colitis,
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11. other auto-immune and allergic disorders including
Hashi noto's thyroiditis, Gaves' 15 disease,
w@dabsorTss di sease, di abetes nellitus, idi opatPCT/SE2005/000953
t hr ombocyt opaeni ¢ purpura, eosinophilic fasciitis,
hyper -1 gE syndrone, anti pgBospholipid syndrone; 12.
other disorders with an inflammtory or inmunol ogica
irﬁtaixbwb@n@lrﬁlsordqncm@bhdnow& gporidr e, ineminara@ptory éﬁtriwa food-related

ndr.o Sez syndr.
e Eh R b 588 2 OB e
in a ¥laha bsee hoiBiaS, suaiamhnng the coronary and perl pheral
circul ation; erlcardltls myocarditis, inflanmator

andn anatheri aﬁm&edath@nfwﬁm Rreddasihs weiotg comp@u%fi o %»‘mula @,
(Ia),aﬂf)v@f;) {Idiﬁfeﬁ,ﬁ@ﬁ]a@@{, ?I?n? E)I Hﬁ'h(gllnauéh[yﬁré%leﬁ 1Cal 8@?8(‘3 1'sélls‘thereof in

the QXRITdtEreSf Athddidantent forase i the Itrd@tﬁlendbiSOTderS of the
proxi mal and Eerl pheral veins_ including phlebitis and

(D t(meaﬁsme@togy tragie PRRUGH Y I diBFRs G r?“t"Y%’é Hsgiding: ghepnigepstructive
r 0
FRE £ ORe COPLATERSE i ehiTole EOPTI LI suoh as bronchial,
latlesd, inthitisig, ex@itdid @rdust gyetnad, @atticularlb@hﬁimcamdmcﬂhmre, asthma (for
stomach, skin and, brain tunors and | i gnanci
SrBpleilag asthma %aﬁgaﬁﬁhmﬁwrw%%lmlﬁ@, bRt axgpsinophilic
h a
an%lér}%{ng@ ébgtfe(k) biidy fcl, %/ﬂr 1@%%1?%?1 l'gfhglg rlt‘ﬁ gfgxgéeléégﬂ I?lg%ms caseosa,
diygertrophic Irblmtlsofhimiﬁls petukints; rdngsasea 80rhamds medwamentosa;
recurrence and r aneopl ast ndr one r, 15. .. ..
Rt g olB g £ gt R L FS e Opeguttpqus rhinitis or
%@ﬁf&ﬁ&hé rhfia$EdsBnf 'i‘ﬁﬁ{tistlh(ﬁudmg?ﬁhﬁi@hta%ka? ha ?fé’\h:?) & vasomotor
di sease, ulcerative colitis, m éroscopic co
nhnhﬁtsesarpmdoﬁus daimier |sslung/@d21©IQWd0ﬁsga§@, nasal polyposxs fibroid lung or
R&T/ 005/2&é 53 35.irritable bowel disorder,
P#taig 1ate PREYIN®PEe, non-inflanmatory diarrhea,

(2) f(E&Q: 4l i8Ry artRdideRM 1SS P tihaliB ViR fefi O RS hiftorRAE sérbﬁé'gatwe
t egut e.dg., mgralne rh|n|t|s and eczensy, Ina

waomdylkb&nthmﬂaw (wedh assmksilosing wpendylitis, a)ﬁ@ttlfﬁsxartimpe ot Reiter’s

se]a%eSTg%Lget( §n Sllggarst%, _]?%l‘%ll"l’os\(é Ld gmt(: F)E )sys ﬁla)scffa:fq%gs)npo?:qf ),
(3) ((&1@1}1 and Ybs) ploriabik,) atopit damifidic Cvat dclatiMs SE6HE Bingtous

salt thereo in the manufacture of a medi cament for

wsemitides, lsebarthegtidermagtis, I(lquen(nlms,r%@pmhm;lgﬂllkquaBb9mphlgus,
%ﬁe%%[ysw%uﬂo? C%I'lg faal?, Sogg@éasé( %B;{Q{e I?é}x'ia%n&ﬁaneous

ructrive rmnary’

iebﬁlﬁldﬁﬁﬁad? hem@@mbpeoaeséﬂem of serahl @ﬁjdﬁbt@ﬂﬁhtl aI
intrinsic, extrinsic or dust asthna

) ;iamromsamwra@ﬁr%héc discasiyRIPeitis: gosRaphHE gase-cnritis,
ARl SERIAN RSO b AHINBYSHEY REA CRAPN Y KENES Td related

as éosi no tis
allesigi vchlclahiwpdffectsrrlammetﬂcﬁn dre guh (fonéxanipie nugname rhmms or
including rhinitis caseosa,
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 -

erythematosus or systemic lupus), erythematosus, Hashimoto’s thyroiditis, myasthenia



10

15

20

25

30

hypertrophic rhinitis, rhinitis purulenta, rhinitis
sicca or rhinitis nedi canentosa; nenbranous rhinitis

WO nivbadi7eg croupous, fibrinous or pseudonmenbr aPOIISE2005/000953
rhinitis or scrofoulous rhinitis; seasonal rhinitis
including rhinitis nervo§é (hay fever) or vasonDtor 15
rhinitis; §§90|do s; farnmer's lun

ALYIE 5B Tep PG b PR Sge Arpdrome
|
DAL ShopUII st ooy Skt ominms o
shrioatbeggtbpersa pepoa dydisendesrod plmmcrEﬁquﬂYGh: as

ankyl SI ng spondylitis, psoriatic arthritis or
in a gy gaP‘gé‘éég‘fha%’é‘ﬁ’&et s disease, Sjogren's

Sy g %?&eﬂtr inPoR Tuthe? prEVi@SiaSmetBOd bBtredtimlsiathamaky @fediated

psoriasis, atopic dermatitis, contact dermatitis or
diseatersate oz eeenapls a Cdﬁkimtdld@é dissessotate)on i waraeplpedadianimal, such as

maﬂg&?’&&%ﬁ{@g%ﬁdﬁg?}% 1gg %Pﬂatgxﬁﬁlgxlil %%ei?; Ietnghh %'Etment an effective
amotABSH éotm&ﬁﬁd RF WrhRIEE), (RYI(B)EQHS (Idye @)D mlg) @) or (11) ora

uvel tis, Al opecia areata or vernal conjunctivitis; (4)
phax(twsutmaillntae@(ptarbéﬁ saltrthere9f. Coel i ac di sease, proctitis,

SO HAPB b G SO EPL B blhupf Sy TABFEERL D gcapavte s
ther86 S RR 6 Beraboilt tteataémdf awdrmflgbcﬁﬁd\ahinﬁd] dJusk @s afahciatparticular

remote fromthe gut f(ﬁfor exanple mgraine, rhinitis or
modséatisgrhempkine toueptor (far exansle STROTPoaRian actiiy, said ggredient is
o 5 R S 0S8 A8 i

osicioh.c graft versus host di sease 30 and/ or (6)
ot her tissues or diseases) Al zheiner's dise

mul Ehepaferede paother aspect thedireisat wiverian Prowdes s P miaceutical
com(pggﬁgiﬁl? %ﬁ hﬁépu agessa/ {Zkﬂ{q?ra ; ggﬁgt%g%mg&lgggsagj %1%5 (th)S(Id) (Te), (If),
(Ig)efIi} dsre(m,t ms:qﬂxanhia:ehncrmiymcsemdbye sxltdhtneef (angmsmgmdleat)md a

2006/ 001752 PCT/ SE2005/ 000953 36,
phapmagsutically agesptatis ajuanhdlilysps orgauie oﬁ’n? ﬁﬁﬁé‘e%/ g@&?&‘b%mesem
1nv$1¥18§ grdﬁgeséyeﬂ}g%égm althé d?rggasﬁém{ Stahy &ﬁnﬂo@ﬁfoﬁﬂiﬁh&&'&mpnses mixing

sY) Sezary syndrone,
actlvﬂlngpfmﬁdnt mthta‘phanhaxceytlcmbrmcaemahwa@umnt,cmbmntm“roarrw Depending
i.n a war.m bl oode

| |
on s 00G OF B SGLe: e DRAP PR EREP B U GBS TR ER g 05 t0 99
%uﬂ@eﬁ Je‘ﬁ%y R4i C% gcm%mk ifdeh RS kP8 E%hw, q‘bﬁ@@ﬁ@l@ﬁ&h&) (0 @70 %w (such

nmedi at ed di sease state) in a warm
as fiyinp Odedo éa vsma) of astivhingsedientrall pein¢entagedbp weighs being based on total
adm .nistering to a mammal in need of such treatnent an
CPive anount of a conpound of fornula (1), (la),

(1 byhe dhlafhacettiéhl cotb8sitiors! dfkhis (dv@ntiod mBy beadrlristere@lin standard

manner for the disease condition that it is desired to treat, for example by topical (such as to

co

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
powders, suppositories, ointments, creams, drops and sterile injectable aqueous or oily

solutions or suspensions.
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pharmaceutically acceptable salt thereof. 10 In order
to use a conpound of the invention, or a
w@bawmarrsut i cal |y acceptable salt thereof, foPCT/RE2005/000953
therapeutic treatnent of a warm bl ooded ani mal, such
as man, in particular nqulating chenmokine receptor
(for exarrpl e CCR5 receptor) activity, said ingredient
i s A swtahisl HW@WM%\F@@IJOfntlgt@fiiht;’ram‘,@tlﬂp isongtsaitakle dor oral

son AR L BB R 55, S8 BB ontns etween
0.11R¢ BsETd ofd’a;‘ﬁe@tﬂg%m@{tow des a pharnaceuti cal
conposition which conprises a compound of the fornul a
(1 )In apgthgr aspgabp ,ph(tm@egceut(qaayom[qqsg)on c{ﬂt]pg 1nvergt|cg1)1s opg ﬁ)ltable for
0 t abl It th f
imeepts 2R ap R R R R e B e ceut i cat 1y

ac ERph phtieat Bl wyRble, fdticka@ple, &1 inGavdnoas, subsutéhebus dMi@framuscular
aspect the present invention provides a process for

dosg pieD.Blragks atp.leﬁmskg s af te compound, if@rf:xmplﬁﬁnéleﬁmg%@%o lImgkg™ to
2onfL AP EH ok RO 504 ok BT AERlY agy, e

intrdvieBous) Siﬂ)cﬁfanétdmaﬁd $itraniisotiar ddse nplydsergicenisyi medns of a bolus
conposition will conprise from0.05 to 99 %w (pe
injegtign: Ajerpativgh the inifavAnoxs dosomay o g1vep by soukiRuops ffusion over a
fAR 0
periGl BFBE, Wiyl chh B IFHETve B8y S Boctich B
appiveimgelyageivalent toahatailycpnpdsrial dasa, th2 bompesition being administered 1
phar maceuti cal conpositions of this invention may be
to 45’6‘?ﬁsrﬂe§ ¥red in standard nanner for the disease
C Onlqietfb@(ﬂvﬁlg Austrhtel rSp I@?éftz{tﬁig ph@rmidceatioal ﬁﬂag@ﬁﬁﬂﬁlc%tgﬂnng the
t opi cal as to t e lung and/or airways or to
compbhm) of formilla (I)e(d&)a(lb&;r(lqja(ﬂ@n(le} af), 4y (h)siri(k), |00a.phﬁmaceutlcally

sccapigN A HEEToBG DREEAEr GTBRFRrOk H (PO 57 PLOREY PR gse

hunfdhs: for exanple, aerosols, dry powder formulations,
tablets, capsules, syrups, 30 powders, granules,
(a) aqueous or 0|Iy sol utions or suspensions, (lipid)

ool

| Kl
II T ol UIIO, ul DPCI OI 1 C |JU OU[J[JUOI l UI I CO,
Tab] tments, creans, drops a @@ﬁ l e injectable

nﬁg? OF Oily Sol utlons| ggg SuUsSpensions. VD
001752 PCT/ SE2005/000p53 37 A suitable

Lacpa@Ph®Eaeut i cal conposition{d79this invention is one

clllfnhla 'Fr\r r\rol erm n|c- r:rl-|r\n |n ||n|+ rlr\c-arn: 'Fnrm

CTOEF“@Fm@%éﬁﬁ‘P‘Bma tabl et or cao%%pe whi ch cont ai ns bet ween

POl}R/l é &{&n‘ g of —active i @real ent. T anot er aspecl
r;% rmaceuti cal conpositi pn of the invention i s one

Ma@égﬁ;ﬁmt@riter 5 intravenoup3.osubcut aneous or

Lntramiuscul ar i nj ection Ebch pnti ent nay receive for

exanpl e, an intravenous, subcutaneous or intramuscul ar

(b)

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




dose of O A ngkg' to 100ngkg' of the conpound, for
exanple in the range of 0.Ilngkg i to 20ngkg' of this

WO pasnbizen, the conposition bei ng adni ni st er edpdT/8B2045/000953
times per day. The intravenous, subcutaneous and
i ntramuscul ar dose may bgggi ven by neans of a bolus 10
injection. Alternatively the intravenous dose may be
gi ven by continuous infusion over a period of tine.

© Alternatively each patient will receive a daily oral
dose which is approximately equivalent to the daily

TabRefignt eral dose, the corrposin%ytgnetbel ng admnistered 1
— o 4

0 4 times per day. - The follTowng illustrate
CompepnéXent ati ve phar naceuti thl0 dosage forns cont ai ni ng

t+he—15conpound—of fe%nu#a—fi), Ha—Hb)y—H+<)
LaciosgPhEpre) | (1), (19), (Ipj2or (1i), or a

I EWMLGAT TY —accepran| gpSalt thereof (hereafter
(ko%%ﬁ%%ﬁ%dﬁk§’ f or therapeut coor prophyl actic use in

PolyisiApsaiolidene Tabl et | ng/tphbbet Compound X 100

Inhtncn Ph. Eur 179  Crosc .
Magngsipm A9 r rol i done 6 Magh8si um stearate 3.0 20 (b)

229 Croscarnell ose sodium 12.0 Polyvinylpyrrblidbne
(d) 6 Magnesium stearate 3.0 WO 2006/ 001752

PCT/ SE2005/ 000953 38 (P) Tablet |11 nU/fnhlpf
Capewlepound X 1.0- Lactose Ph|mgapade Croscarnel | ose
Compound X + 0 10
Lactose Ph.Eur. 389
Croscarmellose sodium 100
Magnesium stearate 1.0

5
(e)
Injection I (50 mg/ml)
Compound X 5.0% wiv
Isotonic aqueous solution to 100%

Buffers, pharmaceutically-acceptable cosolvents such as polyethylene glycol,

polypropylene glycol, glycerol or ethanol or complexing agents such as hydroxy-propyl B-
10  cyclodextrin may be used to aid formulation.

The above formulations may be obtained by conventional procedures well known in
the pharmaceutical art. The tablets (a)-(c) may be enteric coated by conventional means, for
example to provide a coating of cellulose acetate phthalate.

The invention further relates to a combination therapy wherein a compound of the

15  invention, or a pharmaceutically acceptable salt thereof, or a pharmaceutical composition or
formulation comprising a compound of the invention, is administered concurrently or
sequentially or as a combined preparation with another therapeutic agent or agents, for the

treatment of one or more of the conditions listed.
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Pol yvi nyl pyrrol i done 2.0 Magnesium stearate 1.0 (d)

Capsul e ng/ capsul e Conpound X 10 Lactose Ph. Eur. 389
w@e@soer7sEl | ose sodi um 100 Magnesi um st ear at ePAT/SE2085/000953

(e) Injection 1l (50 mm) Conmpound X 5.0% w v

| sot oni ¢ aqueous sol utiongoto 100% Buffers,

phar maceuti cal | y- accept abl e cosol vents such as

polly g@rhyulen dorthg @rgatmenp@ﬂ the irdlapinegterygdiseases, sugh g@dibnot restricted

o) RSSO SRR B P P B btmonary
disedR{CAPD)Epopiasivl] A 1@ﬂﬂéin1ﬂﬁt\6r)bﬁov@$1td@de6@ tlﬁ)boﬁ%ﬁﬁdktdf(@ﬁkainventlon
procedures well known in the pharmaceutical art. The

maytlmmogwme@arylt}(@gentﬁd;st@ebWeru c coated by convent| onal

ac O&Séér(é{ﬁ?h%)%l {}Hagﬁa?orgﬁgent?ﬁae?‘el E?f? I'I,I]\Fe%lgs aI}C 4 I?On selective

cyclo@xpbéate COX-he Caw-2vhigbiors v@eﬂféﬁ'@@lfé@ topicdllyeor s§z§temlcally (such
i nvention, or a pharnaceutically acceptable salt

as prrpveieasBsdiclgfengc, reifpic apids sugh asawproxFr.i fBubiprofen, fenoprofen,
ketogg)rrtr’]gﬁjn%ﬁ{ 1'b8é}8‘fe%nwnaﬁfa{%g sﬁchcéymé}gﬁlaqmg fltdh ﬁdoﬂl%ﬁx%llnoﬂrlmhgc

concurrent seque

azapR OpHZLRE PyRzelpacHduchas phédyltaimbhe,rsahdfyeatapamhlae aqgﬂm)t séléctive
CO)Z%n‘ntS for the treatnent of_ one or_nore of _th

ghipjtersdsychas @aplownw@@/:@smmiem@w yderesite é}mgcomb
parei%%flk And @{oh'c&iéﬁ czclfogny u i ﬁ I ﬂ{lﬁﬁxt@é oXill€donors %Cle(%%s);

anmat or y seases not restrict
glucobartiosstabids gwhéthert ddspineeteddayr topicak, bml, iagahasulaal ihieagnous, or
rhinitis chroncobst ctive pul nonar di.se se . . .
intra-gHeHpr roagea}ur%%fl%ﬁexam 9%9@%55410 pauipe eraiciligpaine;
aurahBfik Bf‘&ﬂér (?Jreﬁtgﬁl bf%ﬁg@dl@ Breg%ﬁo@se AP RediaWrtf: intra-articular
agents | bel ow. teroi dal anti-inflanmatory
thera{gezmush @hhyaiumnafq azid dsidiatdwds; amthurdiionpl wappleets suchas

1 cycl 0-oxygenase COX-1 / COX-2 inhibitors whether
g“"&%"éﬁ"?‘%d topically or systenmically (such

The present invention still further relates to the combination of a compound of the
invention, or a pharmaceutically acceptable salt thereof, together with a cytokine or agonist or
antagonist of cytokine function, (including agents which act on cytokine signalling pathways
such as modulators of the SOCS system) including alpha-, beta-, and gamma-interferons;
insulin-like growth factor type I (IGF-1); interleukins (IL) including IL1 to 17, and
interleukin antagonists or inhibitors such as anakinra; tumour necrosis factor alpha (TNF-o)
inhibitors such as anti-TNF monoclonal antibodies (for example infliximab; adalimumab, and
CDP-870) and TNF receptor antagonists including immunoglobulin molecules (such as
etanercept) and low-molecular-weight agents such as pentoxyfylline.

In addition the invention relates to a combination of a compound of the invention, or a -
pharmaceutically acceptable salt thereof, with a monoclonal antibody targeting B-
Lymphocytes (such as CD20 (rituximab), MRA-alIL16R and T-Lymphocytes, CTLA4-Ig,
HuMax II-15).

The present invention still further relates to the combination of a compound of the
invention, or a pharmaceutically acceptable salt thereof, with a modulator of chemokine
receptor function such as an antagonist of CCR1, CCR2, CCR2A, CCR2B, CCR3, CCR4,
CCRS, CCR6, CCR7, CCRS8, CCR9, CCR10 and CCR11 (for the C-C family); CXCRI1,
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as piroxi cam diclofenac, propionic acids such as

napr oxen, flurbiprofen, fenoprofen, ketoprofen and
w0 bagpoof7en, fenamates such as nefenam ¢ aci d, PCT/SE2005/000953

i ndonet haci n, sulindac, azapropazone, pyrazol ones

such as phenyl but azone, ¢alicylates such as aspirin);

selective 10 COX-2 inhibitors (such as nel oxi cam
CXCR2,8T0BRB, CKCRacmNiGK CRA(fde the>C-iX-Cl famfdly parad G X; CR1 for the C-X3-C

par ecoxi b and etoricoxib); cyclo-oxygenase inhibiting
fmnﬂytric oxi de donors (CINCDs); glucocorticosteroids

| s perismicnvation s riates e omplaatiay of s Cpound of the
inve@EBllPQ)trra% ceh@Ayaess %le WtQBQ%yp i@r24HhiBRor of matrix

peni ci'l ['am ne; uranofin or othér parenteral or
metﬂth;lrotgaslecdk@ﬂ%@ar @} thossomelysihg dls odl agchlaacs ard the gelatmases as well

o5 afd AL S e Bl PR ha b DB Neresest BHMR B cSttagenase-3
(MNgb ! qg?%ﬁ@n@@sm-m EMRIESE @&omewﬁatz QvELi ). aﬁ&g&dﬁfélysm 3 (MMP-11)

relates to'the conbinati on of a corrpound of
and MVI&& arshlyIMIR- 13, ipbladingagents s@lhlay daxyeystiab| e sal t
et her tth.,a c

o orsehOienton s mieta i Eslo e PhrPRRfbE S kompmound of the

invetflbg bragh aﬁﬂac@ﬁﬁ&mzr&@ce‘i)‘taﬂﬂl@iahﬂ tﬂ&eaﬁbm\@l/e‘ilkgﬂleﬁélﬁﬂ)sﬁﬁhesw
nmodul at ors of the SOCS syste |nclud|n al

ha
inhibigeraS-lipaxyiegaserta-L G léhfoetpb@r lp¢xy§ana$apﬁlwaélngmmm (FLAP)
anta]gglgltgtos&l?ﬁ ¥ C}eutgn CIK_BT]‘%‘% ferrl e% 'té:éoQ%hn( IAI‘b)bo{t %ll f'/ﬂ%o tL85761 a

rnterl in an ag I'nhibi

N- (suwsnaﬁe@nm@pmma bR oA 16 9,6 di- &%Mtyl@h@fbﬁl}(dfd‘dﬁnés) a
i nhibitors such as anti-TNF nonoc| onal antlbodles (for

methoiiiTalydiepyLans sieb;as £gasqardlrgh38; dbgicorapymng A2 KRG L rageyridinyl-
subgtﬁlﬁtgcﬁ) l%l%gs taﬁlgtﬂglleﬁé g%lh@ﬂnﬁ q{l&gas g% QP31 Lglzﬂloqumohne compound

ec anercept

such VEATB6 680 caraneddihor qiesling cﬁﬂ@buI&Ssmﬁl’ak DR TSPl | MiBB884,and BAY
addition the invention relates to a conbi nation of a
X 1M8mpound of the invention, a pharmaceutically

. .

Y Z?S@??%gﬁﬁﬁ%y‘%%ﬁé%% 2 cERRRRHOT Bt s thndiader e
inveitién,ar la];ﬂix%ﬁméuffed].lympbmmtﬂe&lt tharké€) ahdja redeptvhanthdonids Xor
N L TN T AL R
phen?rrcgg]r ?i’ﬂf}e o éx{cﬂ' h é‘ﬁcﬁ)@t 2l dEncdrhpdu@s SRhas ‘("JGS!‘ 25019c;

enoki ne receptor function such as an
benzmahgongssuclo s GER4olasGlRAzZenSCRRdXimEBRASs sUCR3s BUCRA4/260; and

comgos st ) 0T EREheh AN ST Pz PRORRBS GO 5T, RG-

125%) ReX84%91 3 Gr{Hidast sard) QA tor19she G X-C
famly) and CX3 for the C-X3-C family. The present

i nvidhetpresant invertion stillifartlees relates tocthe combimatipoaf ¢orapound of the
invention Ool'}%dphamgc%utlcally acceptable salt thereof, and a phosphodiesterase (PDE)
inhibitor such as a methylxanthanine including theophylline and aminophylline; a selective
PDE isoenzyme inhibitor including a PDE4 inhibitor an inhibitor of the isoform PDE4D, or
an inhibitor of PDES.

The present invention further relates to the combination of a compound of the
invention, or a pharmaceutically acceptable salt thereof, and a histamine type 1 receptor

antagonist such as cetirizine, loratadine, desloratadine, fexofenadine, acrivastine, terfenadine,
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i nvention, or a pharmaceutically acceptable salt

thereof, with an inhibitor of matrix 5 netall oprotease
W@ b0#e®)1752 . €., the stronelysins, the col | agenaBe€FSEANF000953

the gel ati nases, as well as aggrecanase; for exanple

col | agenase-1 (MwP-1), cadlll agenase-2 (MWP-8),

-col | agenase-3 (MwP- 13), stronelysin- 1 (MW-3),
astegizodereislaitine 2leyadebastioy, chlerphieniraming Ipyeneth&igaywpclizing), or

._and. MVP- 9. and - 12, includi ng,agents such as
iz iy watisd OroHfe pI QL al PG OR ot i 11 fur  her
r el fe@seskmt ihlightion ¥Rl fiakhep felotes f 0 EDAYMALIGH of NeomPdind of the
i nvention, or a pharnaceutically acceptable salt

inventien.ewfa, pharmrcguticaliy geedpiable shltgbgiseh@sd a pratempwnp sthibitor (such as

5-11pox nas -LO) .inhibitaor, or 5-11po nase
omebisrbFPY RERRR B PLisheLR2 Bhnle! LBNAE

i\ib Eﬁﬁtp@éés'gr%té?en?ﬁﬁ furtlest r€lfe® 5 the @p@kalatitn oPPbehpouhd bf Bhe
: oot t - ;o a. . . :
invextipn, of gpbermpaseatgally Rresptablresat theeof, aud par{aganist of the histamine

-di.-tert-butyl phenol hydrazones; a

tym%%?ﬁ%&g{etrahydropyrans such as Zeneca ZD-2138; the

c orhe yiekemBneiion btill dunpher irelatey to the cembiktidnidbfdlcompound of the

2- cyanonapht hal ene conpound such as L-739,010; a
invezlriey}{,é}seqabgﬂmqehgc ﬁﬁgﬁ%ﬁ&?le slichersel, eodai alphgy/alphazgadrenoceptor

odal . . e .
sgob ARk b o SRR NS WER B brof et irid p i ephrine,
phetiydptopenataminie neythieduiney psendoephedting nephazhbne hydreciorade, or

a pharmgceutical]y acceptabl e salt thereof, and. a :
oxyPglapiy y&m%ﬁ%ﬁes&etrﬁ S IEARBHOPHBHES xe/[ clggpling Jpegrochloride,
tran%a%gﬂneplﬁglﬁoclhfcﬁfde_o?%hﬁzﬁio%biﬁép@iﬁht& h?%l%ﬁﬁlklﬂd&ons' sting of

ot hiazin-3-I's such as L-651,392; am di no
conjhepnctsnisinvintias fEGBr 2861t9 to the sembomatibmnf mesmpannd ofithe

. _ontazol ast; benzenecar boxi m i des such as.BLIL .

inv SRR 580 PP LGS AP R IBer7 S P4 R aicholnreie agents

incliBAg SludkRRio reb BN, AN ARLo o MKsIR AL atr hyoscine,

incl{igfg B Ro- 2°4r569.1l%{$kl (lwrfal uKast .(%P F5715R), and BAY x

glycpposrolts, iffatropiugstknomide; tietopiom bypinide, pxitropiwm bremades pirenzepine
tto t he conbination of a compound of the invention, or

or B fraceut i cal | y acceptable salt thereof, and a

phogiepeshefiSiheetiog sfiffBmther kélhtedid BE c&MBIMafidn f a compound of the
nmet hyl xant hani ne i ncl udi ng t heophylline and

inventiph.oyslayrhpimreeuticadly|aseaptaple sattpihiereah and § hetaiadranpPenser agonist
o RS-y AN 2 Pl el G RR

salmdietel) tdrbitaling, bi@prefidtine] sisolfetol nh3yRETbF Pidhit€rdl, @F a @hiral enantiomer
conpound of the invention, or a pharmaceutically
thergefeept abl e salt thereof, and a histanmine type 1

toarBpliseny R AT Rin g4kl BELLEERR of PLANAMRADE e
invédfioz, (0 G/ phaddac2utRaIly SEXPH OONIh&reo} Andis theisinoat,such as sodium
azel astine,, | evocabasti ne, chl orpheniram ne,

crorpogleats e edacropylgodmthe - or

The present invention still further relates to the combination of a compound of the
invention, or a pharmaceutically acceptable salt thereof, with a glucocorticoid, such as
flunisolide, triamcinolone acetonide, beclomethasone dipropionate, budesonide, fluticasone

propionate, ciclesonide or mometasone furoate.
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m zol astine; applied orally, topically or
parenterally. The present invention still further
WO edoaverss1 o t he conbi nati on of a conpound of tPEI/SE2005/000953
i nvention, or a pharnaceutically acceptable salt
thereof, and a proton pum@ inhibitor (such as 5
oneprazol e) or a gastroprotective histamne type 2
r eddstpsesenirinygsiendurther melatss tasthgcompipater eha cerapeiad of the:
. relat t : [ i.Qn. of £t
invenof o chr e,k Ol AeROLRAN oot it modulares
nucleligictfiione 8tdptanswhtaa®PARIt of the histam ne type 4

receptor. The present invention still further rel ates

t o Ehgeressponmention il furthes seps the compwation pha eampaynd of the
. : i | fo. .
imvefiof, SAHARAR Gy ok oL B el RP R o B Blobulin
(Ig) oy Ippichmaiioreds an Agavhist sthibady prodpiating ¥efimctien such as anti-IgE

phenyl ephrine, _ phenyl propanol am ne, ephedri ne,
(forﬁé@ﬂﬁléé)ﬁﬁé‘_a\*mﬁ@; naphazol i ne hydrochl ori de,

0X - r -

e R ot EcriS TR RUB(EF to bE CLABKAIBE BEA Bénpound of he
inventiangor @l phaenivgdiieadlylaocdptiblosaltethérgbf) and panatlgy sy stemaic or topically-

wydrochloride. 15 The prege I nvention further o
app&éd%ﬁné@ﬂ?‘anﬂaﬁgy a8 ﬁ’ﬂﬁ’? @6?{1215?013@6&%&&%&% tﬁ"r’f&"f’ a retinoid,
dithtAAYEH daRipotAbl. @ Phar maceutical |y acceptabl e salt

t hereof, and an anticholinergic agents including

nmuswmpiresent ineggionstill fither k@lates toothpBymbimatigroof scompmind of the
. as _atropi.ne, hyosci ne lyc rrrolate, j.pratropi um .
invefigfi 8 PRI B R TR e bR firabBifns O attiBosalicylates
and BhIfAy#@ReRAch & sul RbANARD nt8alaAle, DARaREIRIE S dIsaVLite: Ofd
~still" further relates to the conbination of a conpound
imnyomiedulatony egenksonich s the thiopummes eand apatidopteraidepuchish budesonide.

salt_t her eof nd bet a- adr enocept or ..agopi st

(1 i s OR S ofa@ T PR eEb SR Sapupound of the
inven$i6R @AY hafifacetiidallytadddprabld it RERHD kogetRl MRth@hQhtibacterial agent

terbutaline, orciprenaline, bitolterol nesylate, or

suclpis dpanegibin, degivatives pitgtegcydingna megslide tahetaelsrtanp 8 fineeoquinolone,

N R T

famaicent fdlhdclodir gahbielo®dd cidafodirgaiitading @imntiline sibavirin,
sodium_ cronoglycate or nedocrom | sodium The present,

zangipaMiandgrseamair; p pretaase inlabifersych as ndmaxisrisiinaviroHtopavir, and

sofo PRl e R0 P BILTREGHEE At pine,

stavadingzalditabing ok zideyudiné; anainoninatleosidetevaisd @anscriptase inhibitor such
becl onet hasqne di propi onate, budesonide, fluticasone

as NEPIRMAtAVICPE| esoni de or nonet asone furoate. WO

209@!&9&%%&&%%&9 PP Pl x8s to'the combination of a compound of the

invention, or a pharmaceutically acceptable salt thereof, and a cardiovascular agent such as a

calcium channel blocker, a beta-adrenoceptor blocker, an angiotensin-converting enzyme
(ACE) inhibitor, an angiotensin-2 receptor antagonist; a lipid lowering agent such as a statin
or a fibrate; a modulator of blood cell morphology such as pentoxyfylline; thrombolytic, or an
anticoagulant such as a platelet aggregation inhibitor.

The present invention further relates to the combination of a compound of the
invention, or a pharmaceutically acceptable salt thereof, and a CNS agent such as an

antidepressant (such as sertraline), an anti-Parkinsonian drug (such as deprenyl, L-dopa,
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The present invention further relates to the

conbi nation of a conpound of the invention, or a
w@basmeosut i cal |y acceptable salt thereof, w tPCERE2005/000953

agent that nodul ates a nucl ear hornone receptor such

as PPARs. The present invgntion still further relates

to the conbi nati on of a conpound of the 5 invention,
ropinirolg, pramipeaoks.? %@@Bynlabmmuab peselegine ankiesagtline, a comP inhibitor

th
suct PR PUR- PR g ek bRl P4 prgeeni
nicotiH &fdAet, $ UephnAhe nist b irhitifor 8X AFMRbEa] AL bzideBPithase), or an
The present invention further relates to the

antidlrimgr's @wg@uclaampmﬂdnmstlgﬁ@e tastiapvta @R X-Hmhgbitor,
har.race | cceptable salt thereof, and anot her
porBEORFELE pBlg

cdlly- 10 applied antl-lnflarmatory

agdme ,pr@suﬁhna@tibh 3lill d@fied eclates & We cobMBinatén bhet@fpound of the
retinoid, dithranol or calcipotriol. The present

invenHo M iaghagpaceptiqally pResptably sltabereef, f‘ﬁ‘é%é&?@i frattheteasment of
|
acutggg g%{%g@%% ga\n% zfs eéregkggﬁ‘;i brgé}ergaﬂgggﬂx Qﬁ‘ﬁog% o#éts lcq@r'kample an

opicidronNdgBlaticy theted$), carbamsaepingpplidngtons, sedinth ﬁﬁproate amitryptiline or
sul f asal azi ne, nesal azi ne, bal sal azi de,

otheg patidgpresant ageat-9 ParasHamOhon 8 IDQPéFeyVOlQM‘s‘HQE@H‘aH%Y fggat.
t higg }Eés@ﬁﬁnv&{ﬂféncf&ftﬁér ?éﬁ&ﬁ[@ﬂh@% &Hﬁﬁué‘ﬁ opﬁg&ﬁ}%ﬂﬂ%f the
The present invention furt at es

invenitioti aratghamazkudcatly rpcapredbleosalt thereof, mﬂm wmth aqrarenterally or

top G DTS HEF B ARTAND MFBhtoacehEde SEncoish ap LERGae or  dervative

therfl§yr i vative, a tetracycline, a nmacrolide, a
beta-l actam a fluoroqui nol one, netronidazole, an
i nHatedpaumdrod @iwsmndmveﬁmnam a pharadacagieally acrccpbaU]e rsglt thereof,

cycl ovi 20 . fancti cl.ovir, .val aci cl ovir i C
can 354 5r G95d in BRBHERER S Ao RlsapHES S Al Ing  Rorhonal agent
suc A2 R ke, %ngﬁyi%bﬁll%ﬂ?t\é'sﬁeh%a%rﬂfr&ﬁﬁ@ i nhi bi tor such
as indinavir, nelfinavir, ritonavir, and saquinavir; )
a rihelpeessitiovensivg stk furttzen sdateptosthe comhmbtl@roof searhpaugd of the
danosi ne, | am.vudi

t
v Rt P ot B Bt iRt AR eC B imbibitor
(ii) plafich aétp/atifip @Jbtorf(PAF?Mﬁthgdﬂxﬁe(@)' 1n&fr1%kahQ:6ﬁverﬁl5g éi¥§me (ICE)

resent i nvention stil relates to th

inhibx (IM)aIMBEHcmhlblt@@ fpadhesion mlﬁ@uleu ipkibyigrs cmludmg ¥LA-4
antaggﬁ?irat § it u(%:pa{nl vu eag%l Crﬁ‘lllblto% ‘Sslllléh ds g i) Bit L cﬂdtgi%sine kinase (such

as a calciumc

as B, Qi ﬂiz{k3 ¢t MAP afoaéidiﬁ}ﬂé G&ﬁﬁﬁlbkﬂrQﬁiﬁﬁmb débylate), a serlne / threonine
i ot ensi n- convert i ngP enzymne i nhi bi tor
klnagﬁgqu

ek ahan imhibitoeelbp Mk EW@%?g%‘ﬁh 8% p3 JNKpptptwa\lsgraﬁw BorC,or
IKK@,?%LLC}(@%%% Fn\ﬂﬁv 1§|tcg1tl Hl]cle ﬁmoh z&{a’x %)s/ ngﬁggjeﬁagx{t kﬁfase), (viii)

Su C
glucoke-6 Iﬂihﬁépmhieaiehﬁirog&ha%mhﬂﬁﬂoﬁqm WirdnB. §ub¢h- @B.8ub2. -receptor

pl at el et aggregation inhibit The present | nventl on
antagoipth OF) anBTERUEagent fi 94@@8@%?0@%&{1@% (5P g iitbitor, for
exath graggﬁﬁ( 0(Slﬂ) %Sage% §UC agﬁgé ﬂ)r\ﬁb@t’fe@ﬁpglﬁﬁhﬁyﬁf’dn% or

benzbromarone; (xm) growth hormone secretagogue; (xiv) transforming growth factor
(TGFB); (xv) platelet-derived growth factor (PDGF); (xvi) fibroblast growth factor for
example basic fibroblast growth factor (bFGF); (xvii) granulocyte macrophage colony
stimulating factor (GM-CSF); (xviii) capsaicin cream; (xix) tachykinin NK.subl. or NK.sub3.
receptor antagonist such as NKP-608C, SB-233412 (talnetant) or D-4418; (xx) elastase
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anti depressant (such as sertraline), an

anti - Par ki nsoni an drug (such as deprenyl, L-dopa, WO
WQEADeHh04752 PCT/ SE2005/ 000953 43 ropi ni r ol e, PCT/SE2005/000953

pram pexol e, a MAOB i nhi bitor such as sel egi ne and

rasagi line, a conP inhibigor such as tasmar, an A-2

i nhibitor, a dopam ne reuptake inhibitor, an NVDA
inhibitdragdn asUT-H orrﬁ&@ﬁ?he(xalg aﬁﬂ%alphfacmpamgrwmg@ mihghitog TACE);

hi, bi t. f
Cocipditag b6 e SRS QR BhiviioRi) BN EEdny fosflor
horﬂoi’d‘g'ohy ﬁ)olééu@@éﬁ&sééalmnbﬂt{@ Eellsd (RERRED CRfIY-U ddﬂéghdﬁ[st) ; (xxiv) inhibitor
netrifonate resent invention still furt

of PB&] (axesagent mhéulatmgatm furician of Talldrdmpmp@raﬂ LiRye(xxvi) agent

ventJj on har naceut | cal | ta a
mod AR ShE ReivEY R B RRER el ek B PRET: S Dfiphiigs of
tran§dHp@iGh Gackih dotivAiENuAS agINGRB! ABI loy STATS.

peripheral | y-acting analgeS|c for exanple an opioid

- or Adefvmmnd\pé thm@w&fop, orcrphyamacauticall; acseripble salhthereof, can also
be ug%({j n 08 epr es{ggﬁt aagneen 1stt1rn>é%érlaé‘é?1% %% rﬂ((}or%lg fikatment of cancer, for

exampR-s&iteiloh ts@ﬁmaelnflannatory agent. The present
i nvention further relates to the combi nati on of a

@) ae@nﬂbr@héer@ﬁve(mneqm%s@ﬁ regor aombipHionrareek preieryn medical
onc&%&f %g%? ]% 4 @i{%lg%*ge%%ﬁ{ fo{: ] ngéilsﬂagi?é%}rpﬁ%gtgf, %{I(ﬂbf)ﬁ’osphamide,
mtr@’d:ﬁ&ﬁiskuiﬂ I Iﬁelgﬂzﬂﬁlﬁ chlecdmiagil, begsudysian e a aitraodien); ‘aﬁiaht\'naetabolite

t her eof . A conpound_, of the present | nventi or_a
(forﬁﬁgpalﬁ@e@ppﬁo&w 9“%@&‘5’6?@'%@“38@6 oroutaghoLiegtfupe
raltlﬁ C(fh g{ér'g]}g) a‘#o e"ﬂerl%lg%?ﬁd@ﬂg%roQgﬁr@Q o%ﬁ!ﬁ}g@@? lltaxel) an
anti tuimuiue aptitn otd éfosmhxpdrsaradn&lmzicynime suclildsadpamyeint bleomycm

gruéeml on still further relates to theli..cn'grrblnatl on of
doxgrupigin, darpraycin. fRIrubifipe iarupicingpitamyHECrgachinomystn gr

)

iR B ey | 9ALESI ) sl gt
vinlﬂaﬂﬁag,onndﬂs;ne_(qr wn@orelhme;drea_um_md sudhvasitaxalgr toatens); ¢1l CE)
topélgﬂﬁxqg?stegﬁglbft{)f\é(?fgngxgﬁl iy: %@p%&élﬁ%@d&%%}gr? (sju Vi ;%?oprcr)lsjllde te1|11p031de
amsga{ﬂbegfplof&aﬂyﬂééadfﬂt%gﬁn) nhi bi tor such as an inhibitor

of tyrosine kinase (such” as Btk, Itk, Jak3 or MAP,
(ii) & oytogtatatadent shshias ian aDtIQﬁStrogm (ifori @ampbytarapngen @rg@rfﬁm raloxifene,

Ihreon uch_as_an,i nhi
drolprireteis T abeiiy el 38 SeSrRabeN i f8Rp B oM bty (s Gptdple typvestrans),
an a%ﬁaddﬂﬁen (®6r e&aﬂﬁbféﬂﬁ@lﬁt@ﬁﬂiw ﬂdtahﬂd& ﬂil{ltaﬁﬂd‘é & dy?ﬂﬂér@hé &detate), a
(such as a cylin dependent klnase) (viii) ucose- 6

LHRHasisganist ord YRHagerisis@orn example gﬂseretm %yumpmhn OBbysgklin), a
pro%leéf%)lgf:n (f?)}‘szam %%gg F %e%é)ggg B fﬁa)tas g)}}lﬂ{gr éfog %%dn%le as

or e I Cl

anasdtitRbRl le@bzolk W’oraz%l@%’ﬂlix&n@&thﬂ&) bk b @hibifot of o ltedieedse khich as
agent, for exanple probeneci d, sul finpyrazone or

ﬁnabtendfbrormrone (xiii) grovvt h horrmne secr et agogue;

(111) ’ﬁ'a‘éémt\{ha}&? 1fn?1 brlrt]S Wnddt cgﬂ 1nva51on 8{)r example a metalloproteinase inhibitor

like marimastat or an inhibitor of urokinase plasminogen activator receptor function);

(iv) an inhibitor of growth factor function, for example: a growth factor antibody (for example
the anti-erbb2 antibody trastuzumab, or the anti-erbbl antibody cetuximab [C225]), a farnesyl
transferase inhibitor, a tyrosine kinase inhibitor or a serine/threonine kinase inhibitor, an

inhibitor of the epidermal growth factor family (for example an EGFR family tyrosine kinase
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30 (TGF(3); (xv) platelet-derived growmh factor

(PDGF); (xvi) fibroblast growh factor for exanple
whamcoof/sbr obl ast growth factor (bFGF); (Xxvii)PCT/SE2005/000953

granul ocyte macrophage colony stinulating factor

(GWMCSF); (xviii) capsaieiSn cream (XxiX) tachykinin

NK. subl . or NK sub3. receptor antagonist such as

inhijyer_sgoig es NB-chipsa-fistlyarapheay Bt mehoxpoA318:  ( xx)

oo SR SoRMELACH T ERARROTIR clfgpen o

bis(2-amtierdyethgx paamazolindatiiineoferl6tMBHD SI-714>0r i6}adrylainideeN-(3-chloro-
nitric oxide synthase (i NOS). inhibitor; (xxi

4-flugsephsay Dr A mATPhe BRI PRRXY JHHRFOH B rRmis bms)? an inhibitor of the

plat?épaé\ﬁ@ﬁ %ﬁ&gtht u OICﬁH IS;S%I( ﬂ;‘xxv tQSra gfe tﬁ?ﬂﬁ%&%ﬁf‘gm‘égjt? Ea)é:tor family;

(v) dnamtiahgiogafic gent sudhlee one avidhoinkib(td tHe)effetts0f Whscatye Bhddihelial
duI atln t he aq%tlwt of purinergic receptors such

growth fpoter( %?xa(rspi& F potivyRsgsar spdeshelial celh gromth facter anfibedsy
bevifh Sulnfebt he&n &ﬁla cﬁs%lé\é'éﬁ th Wb7/29§9$%%7/3‘60§9 W@ﬁ?%% or WO

|nvent| or a pharnmaceutical’l'y acceptab
98/13864)0f 2 cmamtmldsbat voeksibe ehadtheranethamshi(fon exampledimomide, an
exi sting ther i.c agent for the treatnent of
inhipierQf integrp avg‘;)gwﬂl%n QAn estatént s i ncl ude: 10 (i)

(vi) Aa ngéﬁtidr%ﬁllaélfngegéeﬂo%ﬁé Al Sg}gg%?céﬁﬂ ﬁ.‘l%lfbgcogﬁ)é)glrlg éli/s’closed in WO

nati on , I N Nedl Ca
99/02) 66, WO GOMGH2RY WD owgléa@erwo Ofl 2224 AKP! 02/24434 kr AT 102/08213;

(vufpg{a%% | atldrl]rbmt %l Egp Ys &f(gj(gm'gﬁrgclﬁltezgg egtgﬁ%g%%ﬂ}xg%rgets listed
abo@é" s%ds@f@f’ﬁ?ﬂ 1ér?antf f‘é%ranﬁi‘é?lgpl e an antifolate such as

['uor opyrim di ne ke 5-fluorouracil or tegafur,
(vmb ah fagant esaldp argehd dter@yanpproacly tfos¢xaeple giproashed®, replace aberrant

sench e BN o o PO CA R Ak BRE A, R g pedirged enzyme

pro-alﬂl.%l'\th&% AP AR RdsRucPhLBBYChsThg c 3R ddahihdRe, thgnidine kinase or a
daunonyci'n, epirubicin, idarublcin, mtonycin

bactda@ltmtnmwglmtase@nzym ank appyamcms toancreaseipati¢ns tolerangetotchemotherapy

exa a alkal oid such as vincristine,
or riiHhp AT et s Sl B5i5nt S dfenf. Vor n oo d
(ix) b @ BerR BisdPix Qh iMunathefaPE@IG approarh, fof BRINKNEBX-FHR and in-vivo
i nhrbitor (for exanple an eplpodophyllotOX|n such as

app@tadp@ 40 thereasethi pomiudegenicity efratientitwaourcsPatsuelaas wansfection with
cyto‘f(? haes%lltgPleLtlﬁS b)mi%:rl%)q‘(@%: gt L& u?&S{Pt 1{(1%? élﬁpq?% ﬁ:g)Pony stimulating

IOGS or’ ‘exanp

factbrahpprbichiesto dedfeabeodXicki aﬁe?y ap@dmuésarsﬁbg trambfe0Rd im@@@e cells such
recept or down regul at or or exanple fulvestrant), an

as cytkingrieansigeted de t@mﬂwaépmaelsﬁswwmcw infet tgang fected tumour cell
11ne§5ﬁ{ffg%ﬁa@ﬁesot[su%y#?l ‘fb%td?etseg a LHRH antagoni st

e goserelln | euprorelin or
(x) desaprind mpefubinZbe ﬁéeﬂ@éﬁtt cﬁfgﬂdﬂDS dndfordKanipleetion g@sdxmble an agent
acetate), an_aromatase inhibitor (for exanple a
whichprey sy o ihibyte thegsmsl Broteip gpb2f) @%rengagé%b&sa Rel 094 {auch as

soluble B4 h@fzorﬁlfnngrﬁ), EAHGIESE aﬁ%‘&y ¢ modified / recombinant antibody) for

example PROS542; an anti-group120 antibody (or modified / recombinant antibody); or
another agent which interferes with the binding of group120 to CD4 for example BMS806};
an agent which prevents binding to a chemokine receptor, other than CCRS, used by the HIV
virus {such as a CXCR4 agonist or antagonist or an anti-CXCR4 antibody}; a compound

which interferes in the fusion between the HIV viral envelope and a cell membrane {such as
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finasteride; (iii) an agent which inhibits cancer cell
i nvasi on (for exanple a netall oproteinase inhibitor

wo 2dos/ooErs: mast at or an i nhibitor of urokinase PCT/SE2005/000953
pl asm nogen activator receptor function); 30 (iv) an
i nhi bitor of growth factaw function, for exanple: a
growth factor antibody (for exanple the anti-erbb2

an aghtgrgadl qnﬂéygtlmeaﬁabmde KT20¢ orht124@}; B inkipiterd dyC-SIGN (also

N D T A

a mukieBgideniic1bothictadhlogadireveRB tl@hdcitagefinkiBRoreffoflelafple zidovudine
rowt h factor fam Ié@bfor exanple an EGFR fanmi |y

(AZily,rnsyirpRringdidpsesipg(ddd) eplotabine dd@?ra/w@@@/(é@b)g@mvu@ne (3TC),

abaciﬁ_vh g’deﬁ?v& (?)r%%n(%t?ux(r) %’f) y‘fli as]fr chse or a%dl(s%proxﬂ fumarate)}; a non-

nucléﬁﬁ@dﬂﬁﬂvbﬂ@ ﬁh@%@ta/skqnﬂhlbﬂdxo{fbﬂcﬂm}ﬂﬂ ﬁkﬁm(agﬁEJ ddlaVikline or efavirenz}; a
AZD1839), N-(3-ethynyl phenyl)-6, 7-

protpasg e@lhmrméqry@ﬁmmugm\ﬁaz@mﬁum saginayir (& egpmples free base or as

)
mes§l L oenlie ¥ ATERs et B 86 ey alth apren iy foinavi
or ataRgnayl(fok @RBnple adffirek Ibhsehlrtae sulphatt b&it)$; pribdreictiotide radvetdse

1@1}%@% ggfwﬁg;ng}reg{x?ifrgxlfygtqag; or?agl,%nﬁgl}eltrt())lvirgl; {fgl:;extal&ple emtricitabine}.

ant Wl A B i ﬁ%‘ﬁ]& Ahy e £ haH ittt £ npl
ef fﬁé%?%eggggascuggr endot kel |Y§P gromﬁ% é}gétérrﬁlg ples in
whielx anfeksestateé othetwiserascul ar endot helial cell growth
factor anti body, evaC| z ound di sc|ased in

(1) tappaygtures BEBSIVAD “Wﬁb@)? p%onggnso\yerwmed out at room or
b
amb?é(ct: ﬁm Oﬁmaﬁxscﬁ%ﬁx&{ﬁ?raw@ dtﬁ@ Hﬁ% %1?22 %I tor of

hani's f or exa nom
(ii) onghmig rsollutlams(\aérefdmad bvearanhydrans magnesdmasulfate; efaporatéon of solvent

vascul ar damagi ng ent suc as. copbret ast atin A 0
wase?awf%aahﬁangﬁ RSN pqrﬁtomﬂ s BI‘CSW?E@ A‘B@Qg’asviﬁ; 4.5-30
mm?—%)ﬁ%ﬁpagbatm u%é%?ﬁ,u W6 @%04434 or WD 02/08213;

an agent I n ant | sénse therapy, for exanple
(iii) chenahtographydiniass otherwise statedtragage flasH ¢lsomatogmpby en sdica el; thin

INCNET ¢ CRTN TR i
cohﬁ‘rﬁpirs R&EHEStd, hié RBARCECARBRA E@iﬁﬁlmr%ré%fror%)g _e ﬁﬁcﬁgﬁw firon

p53 or aberfant BRCAL or (géne-directed
partehezsing themilicacdheing ¢onéaingslin a0l slisphesdlesgyringasnd supperted by a

Y T L A ——

BondBIHESIS € Wirkhd ANsd101e®r SOX @ofudnr1§ Fazéi& B Pthis Méans a column
radi ot herapy such as nulti-drug resistance gene

contahemalpgmerz:@ulph&r)lc aﬁdég@h@nd%mﬁdb abtained ﬁﬁmhbﬁmatamehwrbent
Tecﬁrgcﬁ?gyc " tg id gtolrl%use aIH\rJJlL g e du s(t:1|<VI ? a:c/ilel\?]iyna}c E:r?g%%ﬁ Mid

Glaf6tdasi, UKUCKhers "Afg’tbﬁi&lﬁteCPS% amtde scmeh iregifR" fsttéﬂérra& to, this
interleukin 2, interleukin 4 or granul ocyte-nmacro hage
meagyp §iy (samingptay DarginepabistireneasHn ohtained fram degonans Eechnologies

Inc. Sﬁﬁhu&qﬁr@éd SRR G a§£e(§ar%§l EifbfR] et ed imune

(iv) in general, the course of reactions was followed by TLC and reaction times are given for

illustration only;
(v) yields, when given, are for illustration only and are not necessarily those which can be
obtained by diligent process development; preparations were repeated if more material was

required;
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as cytokine-transfected dendritic cells, approaches
usi ng cytokine-transfected tunour cell 25 |ines and
wapmooarrsEs using anti-idiotypic anti bodi es; oPCT/812085/000953
conmpound useful in the treatnment of AIDS and/or HV
i nfection for exanple: ag7agent which prevents or
inhibits ! he viral protein gpl20 from engagi ng host
(vi) whkn gioed, FENMR data is@lotsl and@Din the Earonef dediatvplueg for major
. anti-CD4 anti bod or nodified reconbi nant .ant.i
disgPiivic ARG Probas: pernin GErb S8 8 sl hS) as an
interfRCitiddREY, et RRRBR b POT MBI ushRérdeuiioIOVBIOIATBIS OXUBY) s the
which interferes with-the binding of groupl20 to CD4
solvémrungssa athleeviBNVE8E4) couphing a«g@mtswﬂ) ¥R gpreave zs bi ndi ng

.10 a.chenoki,ng receptar her . o} 5 t.he
cvi i FR s EEPh S el S R Syt Sy
(viiiREolPétit iratfoX Rdgiaed insedentaga bgaaR@aId  which interferes
In the fusion between the HV viral envel ope and a .
(ix) papy speeibMBbwersuen Wath apeleetos coergy 95 70 electron volts in the chemical

o B SRFETHRRIARE 40 A A L i o

effeétad Bg eleinespraya &SGR vilaecior a5z are gividn, geXerdily@ly ions which

_ .antibody or an inhibitor of DC SIGN binding}; a )

indigate the pareab masicare stnoged.And valfse othevase dated dhicmpssiigr guoted is.the
Lohihidar exanpl e zi dovudi ne (AZT), nevirapine,

pOSIBP%gI%%S;%e{(]EfddH))’, zal ci tabi ne (ddC), stavudine (d4T),

(x) LemiSvihdiaorriga106)waspeafoaned using agaf of Gilsar 3@temuhmswith Gilson 233
(for example as fr base or as di roxil fumarate));

XL %%W—aHHB}éP%6§MQ4S§Q/EP%%?W?%‘?@%‘%?@E@L i ﬁﬂmeﬁ%rwqt?l)o%mmew

4.6x35 BRIt @Pg’h'ftﬁg'rﬂféron%lr@éié §idk MehOE 1@ WeF £ N Ivatd with 0.05%
protease I nhibitor {for exanple ritonavir, indinavir,

fornsaqcidnad B; aédtanitride wmpl00546 fdrmeeadidis Thoeluast gradientiveeng from 95%

A o8 Brind il Whelt Bitichied TopigasfoR atAsieTregihd by RlesiBonrey (BS);
whetd uBIR) Lar8 givieh S5enBANG ofly iB8s %Eicﬁhﬁdi@at@ Melpatent thass are

ri bonucl eoti de reductase” 10 i nhinbitor {for exanple

repantedy oxdyuniess ptheovisastated the massoon qudted isghe posatiys mass ion - (M+H)*

emtricitabine}. The invention will now be illustrated

by the followng non-limting Exanples in which,

(xi) tHel BASwiicHbBRVALDRS MewSed: (1) tenperatures are given in
degr ees | sius (C); operations were carried out at
réBviBOr anbi ent diemptierl suliexddest hat is, at a
t rature in the ran 18-25C, 15 (ii) organic
smfi ons were dr&@é’a’o %qug rﬂ“}%@ﬁéoeljs magnesi um sul f at e;
eyRpMr at i on of soli¢Bldkomsthsegarri ed out using a rotary
evapor at or under reduced pressure (600-4000 Pascal s;
ATBIE0  nm Hg) wi tetrabydsafran; enper at ure of up to 60C
(idybx aChr omat ogr aphyy. |.se stated neans
flljaﬂs?EAchr omat ogr am dﬁé&@%@@g@me’t hin |ayer
ciHAOMEt ogr aphy ( TOQ)7-A@sbeazvtiiazi- 1 ol}-NOViNS M-tetramgthlyluronium
pl ates; where a "Bond El u{l" 20 colum is referred to,
this means a col uR¢xaEYATORNOSPARE10g or 20g of silica of

4GMEBACN N,N,N',N'-tetramethylethylenediamine;

and

EDTA ethylaminediaminetetraacetic acid; and,

DPPA diphenylphosphoryl azide
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particle size, the silica being contained in a 60nl

di sposabl e syringe and supported by a porous disc,
wobdoaioes2 from Vari an, Harbor City, Californi apCtiS#£2005/000953

under the nanme "Mega Bond Elut SP'. Were an

"I soluteTl"” SCX colum" i43 referred to, this nmeans a

col um  cont ai ni ng benzenesul phoni c acid

(non endcapped) obt ai ned BXAMPLE er nati onal Sor bent 25

Yot MR At acpremraiona o Cordifgraphe B -
(melbtasaAphenfiRropy! @ﬂihﬁlgl AARUPRGRELYRSIFORY ke SaITD B thy )

means a tris am noet hyl ) am ne pol ystyrene
plqu@mﬂc@mpauméUOf Ldfﬁbhlgonaut Technol ogies Inc., 887

| P o5 S04 5% S PR B P PrEfropana

(176&1 ;MEh3a B) ﬁrﬁ@l@hlloﬁﬂnéthiﬁéﬁ(l@thg vis\e@ded MmetBA-4-(2- §[4-
%ustratl on onl &]é %I el ds, when given, are for
I% gthy

(methyméfpnﬂbm@nywl pippading éb%ﬁgantboct Hpand thjsthytamine

73, Dot B AT et A0SR I8P E AU RIEED). The resuting

mlxﬁﬁ‘é] Wak ﬁtﬁred@r&gﬁ ekt fOET8 ﬁ&?x@oﬂ{eofgﬁ(%@ wad filfe¥d)and the

when given, 1H NVR data is quoted and is in the form

orgaghicsciedre avav@ﬂduéléh saguratedjsodiumdbiegyhorats, clrigd Mgl ©.) ayidweyaporated to

dryr%eé§ plg{g%%% e was élllé‘l ’eé) AV szlil‘ﬁcla%f't%/ 8$e éi}m%g Wltg a0 ato 5% methanol in
ethyd @&eﬁétmgfﬁiﬂerﬁto 490 tﬂ\d'ﬂitldxsml}@uﬂ@ aﬂ@wth&é lf@nD{\mng)
( CD3SOCD3 I{qas the solvent unless otherw se st

codMRAGRDms P RAH(S D) 1.4p emgtiiba- T .10, B2 (m; ﬁ}i), % 4 9m, 2H), 3.05
t
(s, %ﬂdg}s@%ﬁo 'Et;fr%eéuse%% I é(}\ﬁliI ﬁli#%;ég# \%gﬁ? ti ogdSbHZ’ gi \E/dé 2H), 8.15

(dd,iaH)per cent age by volune; (ix) mass spectra (M5) were
run with an electron energy of 70 electron volts in
the chemi cal ionisation (APCI) node using a direct

ex pﬁl%'{b‘i’%:ﬁﬁ[u% scrfielif E'xmj?l‘ég; &l v Q%eﬁ&'ﬂ'lﬁﬂlg erent aldehydes

ef fec by el ectrospray where val ue
{sudr & (5W&M- (lgetﬂ’nyrsalfbgyl)phgyyll agmemﬁpmbaﬂﬂ rglk/lrethodaﬁt)e(3:Iil)é’> -(3,5-
ar ent S re report and unl ess e S
dlﬂt'?%ephﬁaxﬁ@n 1@5Pqngﬁpkpﬁrédmp“ogﬂmop@qﬁr%thpa )26 5%.5-
X f r n
d‘ﬂ‘é&%é‘?eﬁyt%?‘%e@ PR R D D e
dlﬂlmrdphmybﬁs[(mmmushméﬁwrm—éfyl]pﬁmml&mhnﬂ E) 8¢phenyl-3-

ov-anEeshiphenbiberidi -y dponnir e Mebphedh M RRupradi15)-3-
OXOJ'ISPK&S’IHI; yg‘?yaoﬂ%n&aﬂﬂﬁﬁinﬁﬁ' dth&d @%g@RpES-Q?%cﬁﬂﬁ Bﬂlenyl) -3-

aci d uent gradient went fro %" Ato 95%
(1 lailmdqtleeshydvm@Hethmwrama‘t ghipiopanal fMicthed KYor df hetbyetstralyydro-

pyrehEr PR b B P RAEERLS G fafufeNnEs e
(methylsulfonyl)phenyl]propanal; or different piperidines or piperidine hydrochlorides {such
as 4-methyl-4-(2- {[4-(methylsulfonyl)phenyl]sulfonyl}ethyl)piperidine (Method H), 4-(2-{[4-
(methylsulfonyl)phenyl]sulfonyl}ethyl)piperidin-4-ol (Method I), 4-fluoro-4-(2-{[4-
(methylsulfonyl)phenyl]sulfonyl} ethyl)piperidine (Method J), 4-methoxy-4-(2-{[4-

(methylsulfonyl)phenyl]sulfonyl}ethyl)piperidine (Method K), N-(4-ethylpiperidin-4-yl)-2-
[4-(methylsulfonyl)phenyl]acetamide (Method L), 4-phenylpiperin-4-ol (CAS40807-61-2), 4-
(4-chlorophenyl)piperidin-4-ol (CAS 39512-49-7), 4-[(1-methyl-1H-imidazol-2-
yl)methyl]piperidin-4-ol (Method M), 4-[4-(methylsulfonyl)benzyl]piperidin-4-ol (Method
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reported, and unless otherw se stated the nmass ion
guoted is the positive mass ion - (MH + and 20 (xi)
wo bwehel7spWi ng abbrevi ations are used: DVSO dparEsERMHS/000953
sul foxi de; DVMF N, N-di net hyl f or mam de; DCM
di chl oromet hane; THE tet49ahydrof uran; 25 DI PEA
NN- di i sopropyl et hyl am ne; HATU
N), G- €'7d0Az'3a enetbyl1 Hzslidazol 2 y)A8-agakticysial3 -2t degtast- Bupl (Methiod P), V-

e:th)ﬂlliﬁl(1 xaf h r ﬁ%—i%?—%ﬁﬁ?p&%‘z gugﬂ{lﬂgnper&ﬂ.—kyl]acetamlde (Method Q),

iaild 3¢ -
R SRS A0, MR T) e
(4- 13@20@&43@6998118\14@n@k1\1wnémi- Ifeareoxpiadeehtod T) or 4-(2-{[4-

(mehllyl{ls(\@ttﬁix}?@p I@suél%%?ﬁ gaﬁg)en?l}meﬁ c[aabonltrlle (Method U)} in place of 4-

meth {4 m#'{ﬁl-quﬁdﬂﬁmédlfﬂﬁ@[)ﬁhdlﬁl]ﬁlﬂfdn}yl}-eﬂrym)piﬂ%)/lﬂn& (2- {
[4- (et hyl sul fonyl ) phenyl] sulfonyl} ethyl)

pi peridine (Conpound No. 1, Table I). 5 To a solution

of
(3R)-3-(3,5-difluor ophenﬁ%&f—% nmet hyl sul f onyl ) pheny
1] pT}ﬁpEmhple illustags tli‘ﬁirbpzdatﬁ)n ofr1 - i1 SB G4-anehylah - (K-
was _added | -4-(2-. { [4-
(me(w&%ﬁopxlmlﬁaw}%ﬁw9@991%%l}-ylétln@)}e}lpﬂpﬁ@ml}dﬁne

oG A e 1 i (120 (o) i

The resultlng n1§€bre was stirred at roomtenperature
for 18 hours. T u] ture was filtered and the 10
organi cs were washe® with saturated sodi um
bi car bonate, dri MySO4) and evaporated to dryness.
The residue was puriffied on a 20g silica cartridge
eluting with a taJ5% net hanol in ethyl acetate
gradient to give lhe title conpound as a white foam
. (192n) .
(m 2H),
(m 2H),
7.4 (d, 2
procedure described in Exanple
di fferent al dehydes {such as
(3S)-3-[4- (et hyl sul fonyl ) phenyl ] - 3- phenyl pr opanal
Stef Metriepatation of((35)-3-B4-nB:tin-4-(2-{[4-

(methylsulfonyl)phenyl] sulfonyl }ethyl)piperidin-1-yl]-1-phenylpropan-1-ol

O\\ ,/O
©/k/\ ©</\ \

To a mixture of 4-methyl-4-(2- {[4-(methylsulfonyl)phenyl]sulfonyl}ethyl)piperidine

(Method H; 382mg, 1mmol) and (35)-3-hydroxy-3-phenylpropyl 4-methylbenzenesulfonate
(306mg, 1mmol) in dioxane was added potassium carbonate (415mg, 3mmol) and the
resulting mixture was heated to reflux for 5 hours under a blanket of argon. The reaction was
allowed to cool and then concentrated in vacuo. The residue was partitioned between
DCM/water (50ml/50ml) and the organic layer separated, washed with water (50ml), brine

(50ml), dried over magnesium sulphate, filtered and then concentrated in vacuo. The
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di f 1 uor ophenyl ) -3-[ 1- (et hyl sul fonyl ) pi peri di n-4-yl ] pr
opanal (Method O, (3R -3-(3,5- 20

waledobnerrephenyl ) - 3- (t et rahydr o- 2H pyr an- 4- yl ) ppOpsEzbs/000953
(Method D), (3R)-3-(3,5
di f 1 uor ophenyl ) -3-[(2S) - Z0met hyl t et r ahydr o- 2H pyr an- 4-
yl ] propanal (Metho 3- phenyl - 3-

resyltpgopFia Wﬁﬁéhﬂ&@ﬁ% éhrpmamgmv)ugm@@ Badipetaiytipa of 0 to 30%
meté%(%{l %?%Hgl)nawtétregtg%ﬁ P g&ligﬁ carg)oxam de (Method G,
( SAIMR- ((cz)c513)dof9|1q@rmhenyl(m 3H), 1.69 (m 2H) 1.84 (m 2H) 2.29 (m, 1H),

1, 1- di oxi dot et r ahydr o- 2Ht hi opyr.an- 4 );)
24{%t1ﬁ9d2é7 (g 2H), r%e%/%w 260t 3-89 (s PHp3- 12(s; 3t), 4.90 (m 1H), 7.23 (m,

PRy S (MBI ol Pl ece o

(met hyl sul fonyl) phenyl | propanal ; or different
piperidi nes or piperidine hydrochlorldes {such as
Stepy2 i epAFUOR. qulﬂe{com?oewét hyl sul f onyl ) phenyl ] sul fonyl }

et AR SRR G ) st Smpteay ety -

pipdridini-hed]-1- ))henf‘y-lfﬁﬂopm d)—otl(lﬂn{g, 2. 58mmol) in DCM (6ml) at 0°C under a

bla(rtkﬁﬁrﬁt?%!&osrg%vgso qraldlﬁé E%l %SL” 18?;%/1 égmn‘}é) )?zgld etiuanesﬁfonyl chloride

(69 ;W@tshbﬁhfd% fﬂ{é}ihl)xah@ R4k Lﬁ%&@%ﬁ%%&&h R&ERpAAAR and stirred
4- et hyl pi peridin-4

ovefrightndiuted wuh DﬁMI(ﬁIhlé apd }lame’taahv;ctimtb M&tutmﬂ dmymonium chloride

sol 12.PR Eﬁf%:nﬁ}p ﬁ%ﬁé %%@l&@%%%&gggﬂe?@@%@éiez fi Af@re?l)and concentrated in
vactlo.[Thé r&FdeWhasl &‘bsbNeﬂ@riDbM 6rl) W& tribthy R RRI(1 61 1; ﬂmlnmol) and
(Method M, 4-[4-(nethyl sul fonyl Ybenzyl ] pi peri di n-

methanesilény\\wpeeese (030re 1Pcm ) add:icnd Sareag@nigtirred for 5 days,
dllu%% \Yl@bﬁgﬁ é’%xpsmwmﬁlﬁg évlal-’g}lgely \Kﬁhz satur%te}(lla}nrgona}&l%kz:hfoyf%e sLlutlon

(2xESrAty, |brﬁfe«ﬁ51ﬂ§t<ﬂi€dﬂi@€ﬁia§ﬂld§nﬂn yﬂlbhaze [fHtetdmRinaWonitdnt@tdulid vacuo.
pi perl di n-1-yl ] acet am de (Met hod

Thejerydg: predusy W p@mﬁ@ﬂwflas;u @nqtﬂgqa | wsing o gxadient elutiemef 10 to

15%%&12 %lqp(emg'ieace eRlo hhte f«%im ]r )ﬁ)} pi peri di ne-1-ca
rquMRa(t:eacm\)bbBaqs T3)H)9[ 34(16124H1 [1466E(m 2H), 1.89 (m, lH) 207 2.56 (m,

| sul f onyl ) phen sulfon eth i peri di ne-
12H) R 15 B (b 2H0y 3.1 (6. BERCLl B A By m, JHQ S 1§ (A 2H), 7.29
I enyl ] sul fonyl} ethyl i peri di ne.
(““Eﬁ&ﬁgf%ﬂ%baﬁﬁiﬁﬂ§gggﬁe Yl?ustratgs}the %régafatlon of

1-{(1S)- 3-[ 4- met hyl - 4- ( 2- {[4 10

mathl f onyl ) phenyl fonyl }eth eridin-|
@%ﬁ'&‘ 65%7!'\{‘?2 bt “6’%’81( %ah%&% 13 %%ﬁv&epﬁ@'yl)propan-]l -ol

(Mé&@%ﬂ@eﬂ\p wad Erepll%alle{(llw 1 93 5%%@1&0]%6%/5 3- Q mgﬂw %%2 {[4-

(methylsulfonyl)phenyl]sulfonyl} ethyl)piperidin-1-yl]propyl}-4-(methylsulfonyl)piperazine
(Compound No. 19, Table II).

In a similar manner but using (15)-3-chloro-1-(3,5-difluorophenyl)propan-1-ol
(Method V) and 4-{2-[(4-methoxyphenyl)sulfonyl]ethyl}-4-methylpiperidine in Step 1 was
prepared 1-[(15)-1-(3,5-difluorophenyl)-3-(4- {2-[(4-methoxyphenyl)sulfonyl]ethyl} -4-
methylpiperidin-1-yl)propyl]-4-(methylsulfonyl)piperazine (Compound No. 20, Table II).



Step 1. Preparation of (1S)-3-[4-nmethyl-4-(2-{[4
(met hyl sul fonyl ) phenyl] sul fonyl } ethyl)piperidin- |
wo ydop/oetzsphenyl propan- | -ol OH O , 0 N ) 3S\PCTBE2005000953
To a m xture of
4- et hyl - 4- (2-{[ 4- (et hylssul f onyl ) phenyl ] sul f onyl } et hy
| ) pi peridine (Method H, 382ngy, 1mmol) and
(38) 3- hydr oxy- 3- phenyl pESAMPREPet hyl benzenesul f onat e

e S bR Sh PR 2SR R psrap 0
(meﬂ@ﬁuﬂ&%t etrféhﬂ-ﬁfyll}}!ﬁ‘oﬂ}@}r 4%&%@}1@(21 {[de(ﬁne@h)bhﬁwﬁ?l)ﬁ%ndm -4-

ar gon. reaction was 20 allowed to cool and t
yl]Sld&uwé}mlwé)pmrldme\(é?@umourxdwEOr?e§” ablleeVilBs partitioned
bet ween DCM wat er éﬁOnﬂ/SOnﬂ) and the organic |ayer
separated, washed wth water (50ml), brine (50nt),
dried over magnesi mQul phate, filtered and then
concentrated in vaguo. The W 2006/ 001752
PCT/ SE2005/ 000953 § resulting foamwas purified by
flash chromat ography using a gradient elution of 0 to
30% net hanol i gyl acetate to give a white solid
(296n7) . 0.91 (s, 3H), 1.44 (n]o4FDQ 1.69
2

(m _2H), FL 2. 45 (nfs1 H),
2.57 (m 2 3.09 (m 2Hy, 3N2 (%,
3H), 4.90 ( 1-1), 7|32 (jm 4H),
8.13 (d, , ; . ;
Preparation of title conmpound To a, $oNution of

(15) - 3-[ 4- net hyl - 4- (2-{[4-(rrethy|sﬁff yl) phenyl]sul fo

st e e e

yllpmp?gk ik 121 DO NG RAG RN b AY IR APErind 161 |,

mmol ) "and net'hanesul fonyl™ chloride (69l,
0.87mmol ). The n1x\$r@ was al lowed to warmto anbi ent
tenperature and st sﬁQ) overnight, diluted with DCM
(25mM ) and then washled with saturated amoni um
chloride solutionA"®x25m), brine (25nml), dried over
magnesi um sul phat 4 tered and concentrated in
vacuo. The residue di ssolved in DCM (6mL) and
triethylamne (1611 ,Y1.16mmol) and 15 nethanesul f onyl
piperazineF(19O , dded and the reaction

stirred for days; Hutag” wyh DCM (25 /i then
washed with s&tur ri de spl utijon
(2x25mL), brine , [ nestym.sul phat e,

filtered and copcentrated in vacuo. 4R\
F O o

To a solution of benzyl 4-{[2-(1-{(3R)-3-(3,5-difluorophenyl)-3-[1-
(methylsulfonyl)piperidin-4-yl]propyl}-4-methylpiperidin-4-yl)ethyl]sulfonyl} piperidine-1-
carboxylate (Compound 1, Table VIII; 807mg, 1.12mmol) in ethanol (11ml) was added

palladium hydroxide 20% on carbon (78mg, 0.112mmol) and the system stirred under an
atmosphere of hydrogen for 3 days. The mixture was filtered through celite, washed with
ethanol and then the organics were concentrated in vacuo to give a yellow foam (590mg);

M-+H 590.

Step 2: Preparation of title compound
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The crude product was purified by flash chromatography

using a gradient elution of 10 to 15% nethanol in
webdvghoaset ate to give a white foam (147ng). 20CT/SBIUBS/000953

(CDC13): 0.84 (s, 3H), 1.39 (m 4H), 1.66 (m 2H),

1.89 (m 1H), 2.07 - 2.562(m 12H), 2.73 (s, 3H),

3.07 (m 2H), 3.11 (s, 3H), 3.17 (m 3H), 3.40 (m

1H)To ¥sd@iqndgf 12H)3R) 73 -239- di(lvcmroel%bnle3 1 1-(pethy Brbfonyd)piggridin-4-

sy -4 ol B 2 e B B MBI B (00t g340mmoD) in

DCM'\@@?IQ at\0°0 uhdef £Bladkitds a@bﬁﬂ@rs%gded trlethylamlne 5140 1, 1.02mmol)
5-di fl uor ophenyl ) - 4- et hyl - F[4
ther( mﬂlhlyﬂsglfblﬁ)d @ttlo)qdh €¥Aul]0. Q&anmmlg |an the reaction allowed to warm to

R B ST Fe e PRRY TR B G o

0. 2%@1 walhddsl 4@ the reaction stirred for a further 1 hour. The reaction was diluted

5 -chloro-1-(3,5-difluorophenyl)propan-1-ol 30
w1t}( Gbny) amhwashed with saturated ammonium chloride solutlon (2x25ml), brine

(25@96&5 %i(%{egg%agge):( rH %&%Mtg l‘illl CF%H/ Jlr]de colﬁ}{&lzr}traéedn?l gXudo ! I‘h?{ffcgtlon by
flash chiohbtogka lﬁrr@l | érﬁdléﬂm&fdﬂ of-030 (544 ZrefhadolB ek yqRRe gave a

ﬁaet%osul fonyl ] et hyl
whiteefops| (A3pEL i di n- 1- yI ) propyl ] - 4- (et hyl sul f onyl ) pi per az

VR 0 1003 U ARSI 0,371 o

1H), B84 gint aHE .9 En, RHHPA6A(IPIH).
1-{(3R)-3-(3,5-di fl uorophenyl)-3-[ 1-
(met hyl sul fonyl) pi peridin-4-yl]propyl} -4-nethyl-4-(2-

F,ﬁ\qﬁ L sul fonyl ) pi peri di n-4-
Addii %najr th%éet hyl ) pi peri di ne (Conpound No. 2, Table
Coﬂwibddn)l NollZ@f Table I: NMR (CDELR+6 GnNHE 20 (B0 2H), 58 ém, GH), 2.6 (m,
Pr epar
2H){3(13,E® 58) (33 & aﬁg’l%‘b%ﬁ@ni}@)(“‘s 1. Q- Fe - Gy FDpd 2 (4,
[ yl1propyl }
2H), %qéglt’ﬁyﬂl) 4-[2-(piperidin-4-ylsulfonyl)ethyl]piperidin
e O S=0
Compound No. 4 of Table I: NMR (CDCls): 1.6-1.9 (m, 4H), 2.1 (m, 2H), 2.2-2.4(m, 6H),
2.6-2.7 (m, 2H), 3.1 (s, 3H), 3.2 (s, 3H), 3.4 (m, 2H), 4.2 (t, 1H), 6.7-6.8 (m,3H), 7.5 (d, 2H),

7.9 (d, 2H), 8.2 (m, 4H).

Compound No. 5 of Table I: NMR (CDCl3): 0.7 (t, 3H), 1.2-1.5 (m, 6H), 1.6-1.8 (m, SH), 2.2-
2.4 (m, 5H), 3.0-3.1 (m, 5H), 3.15 (s, 3H), 4.1 (m, 1H), 6.6-6.8 (m, 3H), 7.4 (d, 2H), 7.85 (d,
2H), 8.1-8.2 (dd, 4H).

Compound No. 6 of Table I: NMR (400MHz, CDCl;) &: 1.54 - 1.63 (m, 2H), 1.88 (d, 2H),
2.03 - 2.07 (m, 2H), 2.16 - 2.34 (m, 6H), 2.81 - 2.86 (m, 2H), 3.04 (s, 3H), 3.12 (s, 3H), 3.28 -
3.32 (m, 2H), 4.07 (t, 1H), 6.64 - 6.76 (m, 3H), 7.39 (d, 2H), 7.87 (d, 2H), 8.15 (d, 2H), 8.20
(d, 2H).
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I N FNI L<,~NH Fd* O To a solution of benzyl
4-{[2-(1-{(3R)-3-(3,5-di fluorophenyl)-3-[1 10
w@ e@bloyi7sul f onyl ) pi peri di n-4-yl ] propyl } - 4- net hpd psp®s/ah09s3
i n-4-yl)ethyl]sul fonyl}piperidine-I- carboxyl ate
(Compound 1, Table VIII1; 5807ng, 1.12mmol) in ethano
(11 mM) was added pall adi um hydroxi de 20% on car bon
ConfppgndjNo01 mﬁ'zmtoﬂl)c NV (CRE19yR 8 ésn38D)i F.i dat (madi), &8 (m, 1H), 1.6-

1.7 G RBP L8 @ St S e 2 oL BT e Coltiin €M 2 6.5, 310, 3.0

SR 3% @RNHSS  YRI, G HYONG@D LB B 7.0 (1d 23100 810Qnd) ¥
(m, F OM/foaz1(§g%n£?; &%g IH31-| 590. (§te qug?eparat|on
Of title conpound WD 2006/ 001752 PCT/ SE2005/ 000953 52

To a
comppufy N8, 75 ERIP0T KB 4G5 L3 A0 LB BrH i 22 (o
8Hﬂ2§hﬁﬂH 250n1H)260n1H)31@3H)32340n4H)380n1H?40
opy (pi peridin-4-ylsulfonyl)ethy
(ml]fbut’vg@ )n§2((zw£ij 0.340mmol ) in DCM (3.5ml) at 0C
under a bl anket of argon was added triethyl am ne
(1401, 1.02nmol) then methanesul fonyl chloride (54,

ContpofR@NGDI bf Fale TROMRACDCY) : al3-08e s, 110Hyvaronmqn§ 8H) 2.4-2.7 (m,
anbi ent tenperature and stirred for 5 hours. Fur

AH) 8 (aABA 2 Gy H)chi oni ), B0, 11, 28 dmnbH). GaS: 84&5@81), 8.2 (m,

)and the reaction stirred for a further 1 hour. The

reaction was diluted wth DCM (25nl) and washed w th

saturated ammoni um chl ori de solution (2x25mL), brine
dried over nm neS|un1suI$hate filtered a

25ml q
Conisomoa o 406 52t 1 A8, LCPGHT | G4 G EiFD. £Eham, S, 2.9-3.1 m,
4H),r‘;§é?ﬁ gxﬁgj §Gﬁy%ﬁfl6nﬁ6§(g{ §ﬁg gﬁ| jon of 0 to 50%

I'm-et cetat é gav white foam
(43rrg) NI\/R(CDC13) 0.94 (s, 3H), 1.11 - 3.03 (m

Conpund Ny 4 o8 Tate 1M CBg1F:0 31 388y {348 ms B Gufuielm, 71D,
1.9 Q@tmﬁé g‘ﬁgﬂplsﬁsizjgg’(m%}gf 3’58(@' §H)' 3 3%6&%%%)'9 %n},lﬁ{), 4.1 (m,

ED(S7 @HOHD, 32063, 3.4 (m 21, 4.2 (m 1H)
6.7-6.8 (m 3H), 7.5 (d, 2H), 7.9 (d, 2H), 8.2 (m
4H) .
Compound No. 6 of Table II: NMR (CDCl;): 0.8 (s, 3H), 1.2-1.5 (m, 6H), 1.6-1.7 (m, 4H), -

2.0- 2.3 (m, 8H), 2.4 (m, 2H), 2.5-2.6 (m, 2H), 2.7 (s, 3H), 3.0-3.1 (m, 5H), 3.7 (m, 1H),
3.8(m, 1H), 6.6-6.7 (m, 3H), 8.1-8.2 (m, 4H).

Compound No. 7 of Table II: NMR (CDCl;): 1.2-1.7 (m, 8H), 1.9 (m, 2H), 2.0-2.6 (m, 12H),
2.7 (s, 3H), 3.1 (s, 3H), 3.3 (m, 2H), 3.7 (m, 1H), 3.8 (m, 1H), 6.6-6.7 (m, 3H), 8.2 (m, 4H).

Compound No. 8 of Table II: NMR (CDCl;): 1.2-1.3 (m, 3H), 1.5-1.8 (m, 6H), 1.9 (m, 2H),
2.1-2.4 (m, 6H), 2.6-2.7 (m, 2H), 3.1 (s, 3H), 3.2-3.4 (m, 4H), 3.8 (m, 1H), 4.0 (m, 1H), 6.6-
6.7 (m, 3H), 8.2 (m, 4H).

Compound No. 9 of Table Il: NMR (CDCls): 0.78 (q, 1H), 0.82 (s, 3H), 1.08 (d, 3H), 1.19-
1.40 (m, 6H), 1.53-1.70 (m, SH), 1.77 (d, 1H), 1.95-2.21 (m, SH), 2.28-2.40 (m, 3H), 3.07 (m,
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Conpound No. 4 of Table I: NWR (CDC13): 1.6-1.9 (m
4H), 2.1 (m 2H), 2.2-2.4(m 6H), 20 2.6-2.7 (m 2H),
tpPC

w@2d6(081758H), 3.2 (s, 3H), 3.4 (m 2H), 4.2 (tpcwbi2005/000953
6.7-6.8 (m3H), 7.5 (d, 2H), 7.9 (d, 2H), 8.2 (m
4H) Conmpound No. 5 of T&ﬂa,l e l: NI\/R (CDC13): 0.7 (t,
1.2-1.5 618 5)}—&’,2.2-24(m
1H)5$.|)11 (836D33.38 Erm k4. 4lgt 151)(4;0 L6162 (m, 3H0) 8.11 (d, 2H), 8.18
«, 6-6.8 (m 3H), 7.4 (d, 2H), 785(d, 25 2H),

1 8.2 (dd, 4H). Conpound No. 6 of Table I: NWR
(400l\/Hz CDC13) 8 154- 163(m 2|—|) 188(d 2H) ,
- 5[ - 6H) , - 2.86
Conqmqungmﬁo 1@ obdapls II R(QDP23)(@,75 qu)lH)gl o8 (d 3@1)321@-4}30 (m, 2H),

1. ssgr%g (‘?‘dgﬁkﬁ)% %T%n%ﬁf‘f,%ﬁz %?Qé”igg'i%g 7 ﬁm(@@ 3%:2.90 (m,

1H)2@@6/(Q@117522$°@i[/:&52@@5/(@(1@1954300 &ﬁi q:ﬁmmdn NG), 8.0818.20 (m, 4H).
Table I1: NVR (CDC13): 0.8 (s, . 4 (m 5H),
1.5 (m 1H), 1.6- 17(m5H) 19(m3H) 2.0 (m

Cou@mggo?lg:ogTQlﬂan 113.@551'1,1%%@&(1{)89% ’;%3,}65§.;§12%§1&,%),, £:6%.2 (m, 12H),

2.2572.@((m, 3EH))2.5 Gm,11H), 3.8301 (BHHEH),8.15 (MHYH)6-6.3 (fipBHRWBIHS.2 (dd,
No. 2 of Table Il: NWR (CDC13): 1.2-1.3 (m 3H),

4H)1. 5.1.8 (m 6H), 1.9-2.2 (m 8H, 2.3 (m | H, 2.5
(m | H, 2.6 (m 1H), 3.1 (s, 3H), 3.2-3.4 (m 4H),
3.8(m | H, 40 (m1H 6.6 (m 3H), 8.2 (m 4H).
ConGmmpd dod 18iof T3blefl: RARECDICI;)NVR ((, GEELB)-1:8 (n,34H) 519421 (m, 3H),

2.2-9h. 57 7§28, 2800 7345/, 80, 30y 310 38, 87y 19,35

1H). 2 (m 4H). Conpound No. 4 of
IH)‘rg%%ﬁxﬁﬁ{ 8(108@@@4}151 6-2.4 (m 17H)np 2.5-2.7 (m

, 2931(m 4H) 3.2 (s, 3H), 3.3 (m 2H),
COW&% ﬁ?“ﬂgﬁgglégg@ﬁ?@ﬂ 12%1”5 Po,%ui‘%i\ﬁﬁqlsgﬁé 2.05-2.3 (m,
6H)(126 2178(nk, nsHZ)mB (s, 31{)93 (l'(& 31-)‘)253 225@5%2 ﬁ{g BTB(&F&Hh)?& 9 (m, 1H),

66&81(n(r?rH) &Mm ﬁi)z (m 3H) 8.2 (m 4H). 20 Conpound
No. 6 of Table Il: NVR (CDC13): 0.8 (s, 3H), 1.2-1.5
(m 6H), 1.6-1.7 (m 4H), 2.0- 2.3 (m 8H), 2.4 (m
Co d X512 of ThBTE IEMMmcbcﬂ;) 1$Jﬂ) 1. ss(ﬁr 8HY, 1(sa 58&(m 2H) 1.93 -

2. 064@1} 5S’ﬁo$rébuﬁ@8l(lﬁl (3171)0? ggr 2B (llnl 1HNM7\51(@;&'D3 611t ZHL?73 (s, 3H),
2.75(3::%.2:3???1,111—3’%?.8%%2’.@]}3?% 1?{&03.53&, %gi)#éﬁ? sfﬁ)%fﬁ, éHg, 3%7;2] (d, 1H), 3.85

(d, 1HD) 6.56.-&- 8. (T, 3H), SiH} (d,81D, §.19 (di1H).

Compound No. 15 of Table II: NMR (CDCl3): 1.25 (m, 2H), 1.4-1.55 (m, 2H), 1.6-1.85 (m,
6H), 1.9 (m, 2H), 2,1-2.3 (m, 5H), 2.35-2.6 (m, 3H), 3.1 (s, 3H), 3.2 (m, 5H), 3.3-3.5 (m, 2H),
3.9 (m, 1H), 4.0-4.1 (m, 1H), 6.7 (m, 3H), 8.2-8.3 (dd, 4H).

Compound No. 16 of Table II: NMR (CDCl;): 1.19 (m, 1H), 1.31 (m, 1H), 1.46 (m, 3H), 1.67
(m, 3H), 1.83 (m, 2H), 2.01 (m, 4H), 2.18 (m, 3H), 2.37 (t, 1H), 2.55 (m, 4H), 2.73 (s, 3H),
3.00 (s, 3H), 3.04 (m, 2H), 3.71 (m, 1H), 3.83 (m, 1H), 3.89 (s, 3H), 6.64 (m, 3H), 7.02 (d,
2H), 7.82 (d, 2H).
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Conpound No. 8 of Table Il: NWR (CDC13): 1.2-1.3 (m

3H), 1.5-1.8 (m 6H), 1.9 (m 2H), 2.1-2.4 (m 6H),
wQ@2@ea0i7sym 2H), 3.1 (s, 3H), 3.2-3.4 (m 4H)PCBSB0(5000953

1H, 4.0 (m 1H), 6.6- 6.7 (m 3H), 8.2 (m 4H). 30

Compound No 9 of Tabl e Iﬂs NVMR (CDC13): O. 78 (g, 1H),

0.82 (s, l\ﬁ\d H, 1.19- 1.40 (m :
Comp®3d1\107@7 pﬁqTa@H)H RXCP&Zh)lW7 -1 2@511219@)( 0 61)2H), 1.42 (m,

oE 010 0T o, P o OPARY58) 3925, .16,

1H)13.43 (m31H41, 6(12 (rrilﬂH) 614@@1 Qug, 7.3d, 26162 (m 3H), 8.11
(d, 2H), 8.18 (d, 2H). Conmpound No. 10 of Table II:
NMVR (CDC13): 0.75 (g, 1H), 1.09 (d, 3H), 1.19-1.30 (m

Coridnd b, 35 BEnBft: g AL 0t A B fiergy 16 m. 200, 1.8

(m, 1H), 2@71@56@1 311)1) 23325, 3HN 307 m, 3HAG. 1(1t(s 3}&9 3.14. (ﬁQ3H) 3.40 (m,

oun

1HNGI8 (@ 25, Rabie. P, 8%«@@@31)6@05@(3 3 1Tec T 4
(m 4H), 1.6-2.2 (m 12H), 2.25-2.4 (m 3H). 2.5 (m .
1H), 3.8-3.1 (m 6H), 3.15 (s, 3H), 6.6-6.7 (m 3H),
Confipcling Nb. QQdfTilﬁleélH)\IMEC(@D@]f)dO m(s BE)OF 27 abie (dn THMA2 -2.44

(m, 85,25 i 430275 C. b, 367 ot i o, 35455 ). ag 180,
1 3.7 1 3.8 1
6.7} 3018 ?ﬁdeﬁg}’é%i@%ﬁ (dd, (Tw H)15 Con‘pgumnd N 13
of Table Il: NWR (CDC13): 1.2-1.8 (m 9H), 1.9-2.0 (m

CO@%@ ng,,,f ?fgélg‘lg 1\@59{((&%@9,) 1 52 & %ST%:H) §3§ (é\ g@ﬁ)H)z 78 (s,

3H)é%‘|)l7 (%‘?%ﬁ 6.5 Qﬁ)?H%m Egﬁr 34§ nﬁoef‘d‘d) %07 @W@H?dl'\gz _14
1.88 (m ,193-206m ,211-228m

Corgpohigd ?\@Sééﬂf%aﬁg Ii%QM&Z‘%%%J(x% cé%;dg 5086709 (%.ﬂgﬁﬂ 01 (s, 3H),
1 421F0 62 énléH)(iSl 673H) 77 ?mZﬁ{) 1%33& 2(7;%11 2/@); 2 33 Zc? 1@% 2. %*Xd 1H), 2.83
@, J(Ia),, 329)@, 39, @a&pammm,lssz)f 3palime lHI), 6945, 34:0@131)1) 6.66-
m 2 1.6-1.85 (m 6 1.9

6-71(9??%535% 19& Qfﬁsé(ziq(é%) 2. g')s 2.6 (m 3H§, 3, 1H%s,

3H) 2(m 5H), 3.3-3.5 (m 2H), 3.9 (m 1H),

4.0-4.1 1H), 6.7 3H), 8.2-8.3 (dd, 4H).
Cortiswpd bise | KTkl B¢ Mot NV Obo2B, .62 (e, AED, 3.1 (5, 3HD),

4 67 30 3H),
23%%& P fbo o b S Sphyd 238 ae) >0y 500
.55 (m 4H), 2.73 (s, 3H),

Compound No. 2 of Table IIl: NMR (DMSO): 1.4 (m, 4H), 1.5-1.8 (m, 10H), 2.0 (m, 2H),
2.2-2.4 (m, TH), 3.3 (s, 3H), 3.4 (m, 2H), 4.3 (bs, 1H), 4.8 (m, 1H), 7.2-7.3 (m, 5H), 8.1-8.3
(m, 5H).

Compound No. 3 of Table III: NMR (CDCls): 1.0 (s, 3H), 1.5 (m, 4H), 1.7-1.9 (m, 8H), 2.1
(m, 2H), 2.2-2.3 (m, 6H), 2.4 (m, 2H), 2.6 (m, 1H), 3.1-3.2 (m, 5H), 5.2 (m, 1H), 7.2-7.4 (m,
5H), 7.9 (m, 1H), 8.2 (m, 4H).

Compound No. 1 of Table IV: NMR (d6 DMSO): 0.95-2.45 (m, 17H), 2.55-2.75 (m, 3H), 2.8
(s, 3H), 3.4-3.6 (m, 2H), 5.0 (s, 1H), 7.2-7.5 (m, 10H).
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3.00 (s, 3H, 3.04 (m 2H), 3.71 (m 1H), 3.83 (m
1H), 3.89 (s, 3H), 6.64 (m 3H), 7.02 (d, 2H), 7.82
w@ cgosAbd752 WO 2006/ 001752 PCT/ SE2005/ 000953  55pCoepmusiah09s3
No. 17 of Table Il: NVR (CDC13): 0.57 - 1.23 (m 10H),
1.30 (m 2H), 1.42 (m 3H), 1.56 (m 2H), 1.69 - 2.23
(m 12H), 2.20 (s, 4H), 2.66 (m 2H), 2.92 (s, 3H,
3.16 (m 1H), 3.28 (m 1H), 6.12 (m 3H), 6.49 (d,

cOm(p%gerZ Bfgﬂbli g‘?/ héu%gﬁ’dépﬂlg@%()'\l?%% ﬁng%%%W%"ﬂ% 3H), 2.8

(s, 31) 894-3(6m, D), 5.8.(Q1H), 21565 (M) 9HRH), 2. 73 (s, 3H),
307(m 2H), 3.11 (s, 3H), 3.17 (m 3H), 3.40 (m
7.18 (d, 2H), 7.29 (m 3H), 811(d 2H), 8.16

d f 3
cOn&ogﬁgﬂ«%h gﬁf&ﬁg\"ﬁgﬁﬁfc@%@ 033%?1) B&JAM@( PEACH %H 2.0 (m,
2H), 8213 (m2415)1 2(61(1m HH), 3.2 (35}{)53 13&!)2}1)34 Q)zm( mﬁ) 200, 113) 523 (m, 3H),

m 4H), 3.39 (m 1H), 6.73 (m 3H),
75(9(1 %_H)(§0(211|)4H)8 17 (d, 2H) Conpound No. 20 of Table

Il: NVR (CDC13): 1.02 (s, 3H), 1.23 - 3.31 (m 22H),

2.78 (s, 3H), 3.47 (m 3H), 3.92 (s, 3H), 6.79 (m
Conipidiind Ko0B of Table My NMREGD(s): 2Bf (m 1S drpd8rioh, BH), 20-23{5 (m,

10H£§28«%I3(7'§ I(ms %IEIN)R 2§ Go3t, ’31%1%@ %%‘%ms S8 (, 513, (325"5') (s, 2H), 3.9
O T R G A A G
- 3.63 (m 1H), 3:69 - 3.84 (m 2H), 6.66 - 6.71 (m

1 2
Compatyi R T of R Meshiss (ChCh: 3 s, S5, B0 3155 61, ek o, 60,
3 2 1

3, 052(§D3H5)3r_‘65]l (ES&H) h‘Dlﬁim 18) (676 gﬁg%n 35D, 724((39%1 ’%’E%FJB.(?“. ZﬂmRz s,
1H){DVBOLH) 1. 4 (m 4H) 1. 5 1 8 (m 10H), 2.0 (m 2H),

25 2.2-2.4 (m 7H), 3.3 (s, 3H), 3.4 (m 2H), 4.3 (bs,

1H), 4.8 (m 1H), 7.2-7.3 (m 5H), 8.1-8.3 (m 5H).
Con%féﬁH@NBdl B@Tab%e Q/fn wake(cbdl) M&ﬁ?@%ﬁ)z 236(9:1 (1@ H)3ti)7 (s, 2H),

4H) , 9 (m 2H) ,
275((m3HS)lr@ 6 (8. 32H)( 3n7 (QH)H) 29dd( HD), 614 (m, 3H), B8 T, (lilﬂ) @9IXS 1H).
5.2 (m 1H), 7.2-7.4 (m 30 5H), 7.9 (m 1H), 8.2 (m
4H) Compound No. 1 of Table IV: NVMR (d6 DMSO):

aﬁd 3104%3 of mbggm NMREDEL, 7 b 2( m) (ﬁﬁls H; Bl1- 2}(_(|)§(m S3H), 2.7 (s, 3H),
2.8 @o@@) édl(ﬁsﬁipé;ﬂf%@moéﬂbm% 3H) 7. 4 7.9 2q, 4H).

Compound No. 1 of Table VIII: NMR (CDCl3): 0.90 (s, 3H), 1.13 - 1.84 (m, 10H), 1.93 - 2.55
(m, 15H),2.61 (t, 2H), 2.74 (s, 3H), 2.83 (m, 3H), 3.00 (m, 1H),3.72 (m, 1H), 3.84 (m, 1H),
4.37 (m, 2H), 5.13 (s, 2H), 6.66 (m, 3H), 7.34 (m, 5H).

Compound No. 2 of Table VIII: NMR (CDCls): 0.94 (s, 3H), 1.11 - 3.03 (m, 31H), 2.74 (s,
3H), 2.82 (s, 3H), 3.71 (m, 1H), 3.84 (m, 1H), 3.94 (m, 2H), 6.67 (m, 3H).

Compound No. 3 of Table VIII: NMR (CDCls): 1.07 (d, 3H), 1.14 - 1.65 (m, 6H), 1.98 (m,
7TH), 2.17 (m, 1H), 2.34 (m, 1H), 2.41 - 2.85 (m, 10H), 2.77 (s, 3H), 3.03 (m, 1H), 3.13 (m,
1H), 3.40 (m, 4H), 3.74 (m, 1H), 3.86 (m, 1H), 4.14 (m, 2H), 6.74 (m, 3H).
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56 Conmpound No. 2 of Table I'V: NVR (d6 DWVSO):

0.95-2.45 (m 17H), 2.55-2.75 (m 3H), 2.8 (s, 3H,
w@2e6B065fm 2H), 5.0 (s, 1H), 7.1-7.5 (m 9H)PCBHSE2005/000953

Compound No. 1 of Table Vi NMR (CDA 3): 0.9 (t, 3H),

17(m 4H) 19(q, 2H)5720(m 2H), 2.3 (m 4H),

2.6 : § ZHL, 4.2}&m 1H),
Congpogn §J0 1|quabsleéX(NMR3, DCla?rﬁs Y 1HA1G)7 (sg110), Oefri(m.43H), 3.8 (s,

s PV Rh ST o AVRTEDS o35, L8 . 15

4H)5Ha35(ra ﬁ-IISSBEiXm 835 (s, 3H), 3.45 (m 2H), 3. 8 (m
1H), 3.85 (s, 2H), 3.9 (m 114), 6.7-6.8 (m 3H),
7.55 (d, 2H), 7.95 (d, 2H). Conpound No. 1 of Table

Metxod NVR (CDC13): 1.7 (s, 3H), 2.1-2.3 (m 6H), 2.4-2.6

3.05 (s, 3H), 3.1 (s, 3H), 4.15 (m 1H,

Prefarditof. 08 (S')n.‘p de:ﬂ)y,l 34Adnéthancdtdfonyphéhy)propfideBdd (s, 15
1H), 8.4 (s, (@ sundl\lo 1 of Table VII: NWR
(CDC13) : 118(m gBQ (m 10 H), 2.7 (s, 2H),
2.75 (s, 3H), 3.6 (s, 3H [ (d, 1H), 3.9 (d, 1H),
6.6 (m 3H), 6.8 (s, 1H), X 19~020 Conpound No.
2 of Table VI1: NMR CDC13: 1.2- 2.0 (m 15 H), 2.1-2.6
(m 5H), 2.7 (s, 3H, 2.8 (s, , 3.1 (s, 3H,
3.7-3.9 (m 2H), 6.6 (m 3H), 7.9 (q, 4H).
Conpound No. 1 of Table VII1: \WVRB/(CDC13): 0.90 (s,
3H), 113-184(m | OH), 1.9 2.55 (m 15H),2.61

Ste;“ aPr@ﬂﬂ)(atm% o7f‘E §4§‘; 5B (3743t Kﬁks@ﬂomg%h%éia’f?l@-s%ﬁ)?iﬁlethyl-S-

25 4. 37 (

phelaflﬁﬁlldazplldihblorﬁ 34 (m 5H) . Corrpound No. 2 of Table
VII1: NVR (CDC13): 0.94 (s, 3H), & - 3.03 (m 31H),
2.74 (s, 3H), 2.82 (s, 1 1H), 3.84 (m

3H), 3.7
1H, 3.94 (m 2H), 6.67 R
Table VII1: NWR (CDC13 .14 - 1.65 (m
6H), 1.98 (m 7H), 21 H(m 1H), 2.41 -
2.85 (m 10H), 2MgQ,J’s, 3 . D2 :

1H, 3.40 (m 4H), 3.74 (m 1 6 (m 1H), 4.14
(m 2H), 6.74 (m 3H). WO 2006/

PCT/ SE2005/ 000953 57 Conpound No. 1 of Table I X: NWR

( C%léggt}rre@ séfutiof of mnme@haﬁeﬁlﬂph&éﬂ heﬁyl@acf}‘ﬂc aeld }_87 1345831 .Smmol)
in DQM (mﬂ) \Qaﬂgid@é(fhlqrﬁ)l chlprlgg Qnﬂd mmpl)gierjmse ang the resulting
mlx%Ye waé gﬂrredl_gt ’room ?emperat&: for i_gh T% tﬁﬂg sgll%gonA wgg g&’cﬁedeﬁfP%g (5.04mL,
28. %xﬁho1§% dﬂiwisél at Sodrd teteRan@s Thé fBiltinh eolitidwvaphdaraliele Biifted
solutlon 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

= yound No. 3 of

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 sub-title compound as
a solid (7.61g, 73%); NMR (CDCl;): 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.

Step 2: Preparation of (4S5, 5R)-1-[(S)-3-(4-methanesulfonyl-phenyl)-3-phenyl-propionyl]-3,4-
dimethyl-5-phenyl-imidazolidin-2-one
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i O Step 1: Preparation of E-(4S,

5R) - 1- ( 3-[ 4- net hanesul phonyl phenyl ] acryl oyl ) - 3, 4- di net
whydosde17phenyl -i mi dazolidin-2-one OO0 / N~-N RMIERR08£000953

To a stirred sol ution of

3- (4- met hanesul phonyl phersgl )acrylic acid (7. 14q,

31.5mmol) in DCM (1 OmL) was added thionyl chloride

(3nmL, 34.7mmol) dropwi se a Re resulting mxture

was stirred at roomtenpera for 18h. To this

sol uti on was added DI PEA (5 L. 2% 9mmol ) dropwi se

at roomtenperature. The resylting sd¢l uti on was added

to a stirred 15 solutiq f 4R

5S) -1, 5-di net hyl - 4- phe m dazol i di n'\b one (5.0g,

26. Smml) in DCM (20 d Dl PEA f4—R]8nL, 26.9mmol)

and the resulti n'&e bXt ure stirrgg=ft rodm tenperature

for 4h. The m xture was washed wat er and bri ne,

pre-absorbed onto a Bond El ut and/eluted with a

gradi ent of isohexane to ethyl acetate giving the

s ulTotd ibxeure offpopped (A sodide @60ingd, §.Tmaibd) and3PHE (20M.) was added
N,N, %chgltg%?mgtpyletlggpngg@gnqq)(o %FéLS '575%5%' ]@%1(9 é)rq)(rgs'u-}t?rgfntWre was

4 7 ( : :

Stlft?(g%.t’ ro% qgm&/%an%%%or lgmg% ﬂ%é}r cg%ewg at? ag??n £ en?llfﬂggngsngﬁll bromide
(5.0B1R) 1111 {n("HiF,S&.Qmmmathraddcd drohtit rgshbmg IMix8upstemad at 781 for

153 it BOTPabStal BDYE Ol s helhyl ey ccpamat and (2)-

(4S,%jklgjl>(—<(tz3gﬁem&fla&@ﬂ@&{y IfHeh llllﬁﬁ?l@?l)ggéﬁgfﬂeth}ﬁ -SPRERY)-irR8z0lidin-2-one

was ad
(1.08 2.5 bamalyen RYAF({ hynld wad nadtcﬁndraeld(tba B3ulting Biifmrow)s simegd whilst

sllop e oG o gk B aerer o 1S HeReoP RS g dhed wit
satuFH'téHrzlcﬂl@o@ dnem&X¥km chMride, Whier ai 630 die N g%?%ﬁ%@ orated. The

he resulting m xture stirred at -78C for .
resubml wasi mwﬁ@ﬂ byiieluting ghrphgloa 30z Bond Ehut evithagradient ofNgdhaxane to ethyl

acerflp @ity 4R i e Rt 0an et KBS (GPGD I8 (a2

3H)Y4. e@gsotagz,yj 78 qmdaapblsb (Iih 21H)ﬂ3%98 (dé, O, £750n, 1), 3.1010d, 1H), 6.99

was add resultlng m xture was

(m, gH),ﬁr?é?d(mw&H)s’f 48 (d, 2H) A% (d SH): MS: 477

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

To a solution of (4S, SR)-1-[(S)-3-(4-methanesulphonyl-phenyl)-3-phenyl-propionyl]-
3,4-dimethyl-5-phenyl-imidazolidin-2-one (846mg, 1.78mmol) in THF (20mL) at 0°C was
added lithium aluminium hydride (3.6mL, 1M in THF, 3.6mmol) and the resulting mixture
was stirred for 15min. The reaction was quenched by the addition of 2M aqueous sodium
hydroxide. The phases were separated and the organic phase pre-absorbed onto a Bond Elut
and eluted with a gradient of isohexane to ethyl acetate giving the sub-titled compound as a
white solid (285mg, 55%); NMR (CDCl;): 1.63 (br s, 1H), 2.33 (m, 2H), 3.00 (s, 3H), 3.59 (t,
2H), 4.28 (t, 1H), 7.23 (m, 5H), 7.43 (d, 2H), 7.82 (d, 2H).

Step 4: Preparation of the title compound
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© aqueqys SedRY e BroHunl), dae

allowng to warmto roomtenperature for 18h. The

reaction m xture was washed with 10 saturated aqueous
waewonors: chl ori de, water and brine, dried ( MUBCASERDTI000953

evaporated. The residue was purified by eluting

through a 20g Bond El ut w9t h gradi ent of isohexane to

etgyl acetate giving the sub-titled conpound (1. 498‘8‘
2 solprRn(abib& 3 pheyl Aa(4cmethangsul fonydphenyproppp-1-o (Hme,

0.8421_%1}%1:))’ ﬁ')chM%fj%s agdgl}d Pielfs?%&ggpérpr%m ﬁ?%z%ﬁ’gg 9.9;5r'ﬁr?mol) and the

resutig, miktuh8 wad stiZéd) at réomhiQeraferafikd for VBh. Ahé mikbur&Stvap wdshed with 2M
Preparation of (S)-3-pheny I-Wp(4 nmet hane )

d evaperatadi te ,gl\@fthg g;g; compound.
5R)-1-[(S) - 3-(4-net hanesul phonyl - phenyl ) - 3- phenyl - prop
ionyl]- 3,4-dinethyl-5-phenyl -i mdazolidin-2-one

q@&éﬁng 1. 78nnDI) in THF (20nL) at OC was added
um al um ni um hydrjd Min THF, 3. 6mol)

(R)- aﬁa 5%@%@4}?%% <ﬁ11&qthﬁr@81§6>mwe§xlmr9@amlé? 14y i .
Th d
2L RR YR R BHABCOEEI R4 R e A Binytilrytoy) 3.0

dimethgll- 5-Iphergﬂgmrdamlpxha@eormramdz%b%dﬁhenbphamﬁmgmnnln Btomiide using a
and el uted vvlthagradl t of xane to t
methedssimilar (g thatiged inepteinse (et Blaenai-?r%gm hapesyl om%. te
say 1H), 2. 33
phex?ﬂﬁr é&ﬁ%&g ﬁ%l@%hewﬁéa(gs%rﬁg t’)o rﬁrd@%lvfeh{od A)t’ e
7.23 (m 5H), 7 43 (d 2H) , 7 82 (d 2H) 25 Step 4:
é@ﬁgr ation of thetitle conmpound WO 2006/ 001752
E2005/ 000953 59 To a solution of
foR~ - L0l
Preﬂa@tro% d? I@?Ig)b\li 353,5-@41’1\1'@6}51% §13| flo@mlggﬁgmgﬁ%eﬂggm '\jta y propanal
perlodlnane (392ng 0. 9 nnDI) and the resulting
m xture was stirred a So my enperature for 1.5h. The
m xture was washed wi th 2 queous sodi um hydr oxi de
(2 x I OmL), dried and evap G o'give the title
conpound. 5 Method B (R)-3-(3, |5
-Di f 1 uor ophenyl) - 3- (4- met hangs
ehdye This was prepared from
5R) - 1- ( 3- [ 4- et hanesul fonyIthe yI Jfacryl oyl) -3, 4-

dj get hyl.- 5- I a

sters] BFeaiiog ph (i HRAROr U DR R BT fhsrdoviigaridenoa
simlar to that used toQprepare
(S) - 3- phenyl - 3- (4- met Apdesul f ony!
phenyl ) pr opi onal dehyd@ f riobm phenyl nagnesi um br om de
(Method A). Method C

'onylphenyl)propionald

Oxalyl chloride (5.1 g) was added to a solution of (2E)-3-[1-
(methylsulfonyl)piperidin-4-yl]acrylic acid (9.4g) in dichloromethane containing 2-3 drops of
DMF and the mixture was stirred at room temperature for 1.5 hours. The reaction mixture was

evaporated to dryness and the residue obtained was used directly in the next step.

Step 2 Preparation of (4R,55)-1,5-dimethyl-3-{(2E)-3-[1-(methylsulfonyl)piperidin-4-yl]prop-
2-enoyl}-4-phenylimidazolidin-2-one.
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Preparation of (3R)-3-(3,5-difluorophenyl)-3-[
1- (et hyl sul fonyl ) pi peridin-4-yl]propanal O IIl OS

wWQ 2070017552 O 15 F Step 1 Preparation of PCT/SE2005/000953
(2E) - 3-[ 1- (et hyl sul fonyl ) pi peri di n-4-yl]acryl oyl
chloride. O 11l OS-N @0 O Oxalyl chloride (5.1 )
was added to a solutjon of (2E)-3-[I-
(et hyl sul f onyl ) pi p\ﬂl din-4-yl] acryl | acid (9.4q9) in
di chl or onet hane copgiging 2-3 d? of 20 DWF and
the m xture was strrreg at ature for 1.5
hours. The reaction m 5N 2 rat ed to dryness
and the residue obtained was used di ectly in the next
step. Step 2 Preparation of 0
(4R, 5S) -1, 5-di et hyl - 3- {(2E) 3-11-¢(
ridin-4- yI]prop 2- enoyl

R o205 8 YTy o s o

to aBusfehsibnref (AR, 59)+ \ b darettlel-4-Bhedyl-ofinddallidiabhé (1052g) tn THF (20 ml)
THF) was added dropwi se. to a suspensi on of

undergrgeysyt 4 OFC dTh%fqaywlommmwasznrrﬁﬁi Al - dphYhminutes, allowed to
) o
worra Pant Tl e d Bt B 90 RRhes Al eadifagun o 10°C.
Theabluvior df the abidehloniden20 disaoldedrin 1l ml ofdickibrdnittisane) prepared in Step
ture for 10 m nutes then Cﬁo| ed again to -10C.

er
deg) 3{&%%? e thepeagiorympytyrg yag@llewed i ‘é’%‘? {pggomyfemperature and
was%d fhth %a@é}l(%@ﬁ? m%uwlﬁ R{5d wal egrgo‘?ed \JVltH‘@ﬁ)ly?%?ﬂe (3x50 ml)
dropw se and theé reaction mxture was al
andtﬂm: etbyimcetemmtrad:tﬂ meradied amdsheksidut passed &rrouigt(m%g Biotage column
ue us extract cted, with | gceta
Sea L poiven B e taR e ks BOntane . TR md 56t lisohexanc).

Yle@np_lggéje reS| due passed through a 90g Bi otage col um

room-t

yl sul fonyl ) pi pe

elut

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 (4S5,5R)-1-{(3R)-3-(3,5-difluorophenyl)-3-[1-(methylsulfonyl)piperidin-
4-yl]propanoyl}-3,4-dimethyl-5-phenylimidazolidin-2-one.

~

Step A

TMEDA (11.6g) was added to a suspension of copper iodide (19.4g) in THF (240 ml)
under argon and the mixture was stirred for 45 minutes then cooled to —70 °C. A solution of
3,5-difluorophenyl magnesium bromide in THF (201.1 ml of a 0.5M solution in THF) was
added over 10 minutes and the mixture was stirred at =70 °C for 30 minutes.

Step B
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10 eluting with a solvent gradient (50% et hyl

acet ate/ i sohexane - 70% et hyl acetate/isohexane).
woe@bdozsB89g. LC-MS M 406. NVR (CDCL3): 0.8 Rdr/SRiohs5/000953

1.5-1.6 (m 3H, 1.9 (m 2H), 2.3 (m 1H, 2.7 (m

2H) , 2.75(3 3H) 28((ﬂ 3H) 375(m 2H) 39(m

1H), 5.3 6. 85 -

7. Dim-baty orgtpq)ﬂatq(lﬁ@ﬂ(r@l of11|15{} solg;tl@pmgj( q:irrlg@meéhqnghwgf added to a

L e e

enoyl{})meﬁhénymnﬂﬁzolhdldﬂnoﬂé Qo0& g[Step\L] iINHY mEmEué?&l apt-a@*Pand
. TMEDA (11.6g) was added to_a suspension of copper i
stiringay fecoptioueddfpr | 6 mpptes gneothgmyixtuggigias cogleglan —aﬁd: pprbadded via a
confl LS8 RS SRR SO T EERREH Qo Mo -

70°C forTHroWr 264 allowtd ©f wanDtoabbmatnipératurd, thehHajuraed amamdith
over 10 mnutes and the m xture was stirred at

chlorige salytign (ZH0aal) was aéfleéip The WHFWessgvgparatssd and ethyl a(?etate (200 ml)

wasP@Ié(f@%{’)f&g% PBRATHroubt JP& ﬁf‘xtﬁfétf}ﬂ EHB&”TE& b&gﬁécfg C?Qe}%%r was

ution i ronet ane
collsttepanisthe aquebus portlon was extracted with ethyl acetate (2x100 ml) The combined

R 5S) -1, dlrreth 2 [1-(nethylsulfo
ethY§ AeRtate &xmtspwsrﬁ ashed, w@g m%étiﬂfmﬁ ot equﬂYt@nék’gl 00 mi),
[

e e L P TR 19 chihpiro@afhy on glce
elutingsvittoo baddent gradMOQﬁhyh@d@ab -ispkexan&(1c Brtnwleat ethyltabetate to give
te sus nsi on par e step A The reaction

the?ﬁ% t@ﬁ‘?r’%ﬁ’é‘ gf‘?? lgy‘i%@:bg% 1 hour and allowed to
VamNMRY onmp» oew@rﬁxo)un@q smnsﬁjatltq@s qql{)amyml 2H), 2.75 (s,
chloride solution 0 vavas added.
3H)e8p b, 3HaHB- éﬁdmefZHy,l?’ #3et (@, etH) 290 (ddl 1)H) wééma%Id)eé SSAm 2H), 7.2
s blown through this mxture for 1 hour. The et hyl
(m 3é@et ate layer was collected and the aqueous portion

was extracted with ethyl acetate (2x100 ml). The
conbi ned 10 ethyl acetate extracts were washed with

StepshPreparation ahi?dni3u T Hiforapberyd)-34 1 dmethylsulfonypiperidin-4-
yl]propan-1-o0l

Lithium borohydride (48 ml of 2M solution in THF) was added to a solution of
(4S,5R)-1-{(3R)-3-(3,5-difluorophenyl)-3-[ 1-(methylsulfonyl)piperidin-4-yl]propanoyl}-3,4-
dimethyl-5-phenylimidazolidin-2-one (25g) in THF (200 ml) and the mixture was heated at
70°C for 3 hours then allowed to cool to room temperature and stirring was continued for 16
hours. Ethanol was added carefully (20 ml) and the reaction mixture was acidified to pH 4 by
addition of 2M HCI. The THF was evaporated and the residue dissolved in dichloromethane
(100 ml) and this was washed with water (100 ml) and dried. The solvent was removed and
the product was purified by chromatography on a Biotage 65 column eluted with a 1:1
mixture of ethyl acetate/isohexane. Yield 13g.
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20

dri ed and evaporated to dryness. The residue was

purified by chromatography on silica eluting with a
waeolospat7sgr adi ent of et hyl acetate-i sohexane (BCTFEL005/000953

neat ethyl acetate to give the sub-title conpound as

a white solid, yield 25g62NVR (CDC13): 0.78 (d, 3H,

LGRS, B S I 8 5 Py om0
3.6(?\{&]')2%53_.%?.?3“‘}1&&3? SeS(m3BH ., 6.85 (m 2H, 7.2

eparation of
(3R)-3-(3,5-di fluorophenyl)-3-[1-(nethyl sul fonyl) pi per
i di n-4- _yI%) ropan-1-ol 0 ~n OS19%. O20 F
Step| RRpafAt MPOUPds i of 2M sol ution in THF) was
adgpd; il ds48d&Ro-alsolution of (R) 3-(N-methanesulphonyl-
Iy gs_glf_%(%?ée?gdﬂh?aﬂ@(@)w Sdel olution of (R) 3-(N-metha phony

i Tl uorophenyl)-3-]
pipefidinryhyd-€ys-tifhakphiepedprapanol (O/89)pn dishtnsgmpthars @0 ml) and the
. di met hy| - 5- ph | imdazolidin-2-one (25 i 0..]

mixigy Wan IR O REHE. A REPaE R w70 vaphed Wiol gl (6O (220
ml) LEd. TRVESlutich 6108k tillo coBpHandaARRhidremethafieiwas igediimgubsequent

was continued for 16 25 hours. Ethanol was added
reacdamsef ul ly (20 ml) and the reaction m xture was

acidified to pH 4 by addition of 2M HCl. The THE was

evaporated and the residue dissolved in
MetBb8!D oronet hane (100 m) and 'this was washed with

water (100 m) and dried. The solvent was renBved and
Preprarasioprod 3R 3-¢h&-difluarepheny by -Eeirabiaioodfl-Ryrp-tybpropanal

Bi ot age 65 colu eluted with a 1:1 m xture of ethyl

acet at e/ i sohgyaney Yield 13g. WO 2006/ 001752

PCT/ SE2005/ 00p953 | 62 NMR ( 13): 1.2-1.8 (m 5H)

1.95-2.2 (m "S- 3H), 2.75 (s, 3H), 3.3-

3.6 (m 2H), 3.7 -3.9 (m{[2H), 6.65 (m 3H). Step 5

Preparation of titleigong@und 5 Dess-Martin
peri odi nane (I g) ded to a solution of (R)

3- (N- met hanesul pha
pi peri di n-4-yl) f£3- (3¥5- dr'fl uor ophenyl ) propanol (0. 89)
in dichloronethane (40 mM) and the m xture was

Steps 1 .iPregationrof (2 5)-Bgetrshy dithe Hrpyaan-Heyl)acipticacel was washed
with 2M NaOH (2x20 m) and dried. The solution of the
title conpound in dicpyor t hane was used in
subsequent reactions.[ 10

= @)

O
A mixture of tetrahydro-2H-pyran-4-carboxaldehyde (2.47g), malonic acid (2.26g)
and piperidine (0.2ml) in pyridine (15ml) was heated to 100°C for 4 hours. The reaction
mixture was concentrated and partitioned between ethyl acetate (100ml) and 1IN HCL. The
organic layer was dried and evaporated to give the sub-title compound, yield 2.77g.
NMR CDCl;: 1.4-1.8 (m, 4H), 2.4 (m, 1H), 3.4 (m, 2H), 4.0 (m, 2H), 5.8 (d, 1H), 7.0
(dd, 1H).

Step 2: Preparation of (4R,55)-1,5-dimethyl-4-phenyl-3-[(2E)-3-(tetrahydro-2H-pyran-4-

yl)prop-2-enoylJimidazolin-2-one



Met hod D Preparation of
(3R)-3-(3,5-di fluorophenyl)-3-(tetrahydro-2H pyran-4-y

wo rgoopersal O H OF F Step 1. Preparati on of PCT/SE2005/000953
(2E)-3-(tetrahydro-2H pyran-4-yl)acrylic acid O O 15
O A mixture of tetrahydmd-2H pyran-4-car boxal dehyde
(2.47g), malonic acid (2.26g) and piperidine (0.2m)
in pyridine (15m) was heated (o 100C for 4 hours. The
reaction mxture oncentra )jnd partitioned
bet ween et hyl acetpte (|100m ) an . The organic
| ayer was dried an d he sub-title
compound, yield 2.779. 13y 1.4-1.8 (m 4H),
2.4 (m 1H), 3.4 (m 2H), 4. ), 5.8 (d, 1H),
7.0 (dd, 1H). Step 2: Preparatio
(4R, 55) -1, 5-di net hyl - 4- phenyl - 3- [ 3- (t et rahydro- 2H
-pyran-4- yl)prop-2-enoyl] imdazo=<2-one V\D
2006/ 001752 PCT/ SE2005/ 000953 63 O ON U ~/ N O

Stepsh djo asoligion of G2 E)-3-dletratiydro-2H-pyran-4-yl)acrylic acid (2 76g) in anhydrous

THI( é’%ﬁﬂf&vésr %c{ﬁlrgg q%ﬁ'@re %Np%/ {rlmet )é% dérg)%reXylammec(bg 11(n¥) an%q})le resultmg-

mlxﬁlr@{a;hs)gtgrd}i_f&zhbﬁﬂsnet hyl -I - pr openyl am ne (2.31m) and
the resulting mxture was stirred for 3 hours. 5 Step

5 B To a suspension of

Step ﬁ%?%?u @gng)o %ﬁd% gs%ﬁ%@f-ﬁhgﬂéﬁ%@fgﬂg%&ﬁ?% (3%%%3 in THF

(251hl)} dvlolbd thISSC t wasaidby HMdee)lﬁHMdﬁblé(thEﬁh&lsdjll)am’ﬂb’l(19 2m1 ofa 1M
solution in THF) under argon. The reaction_m xtur
solugipp jn EHE} wrdeareonn [hereaghondpistyr avas seded 15 30 minytgg before the

addlﬁgll ldr R oRkioh %? Gl &Mrﬂfe fij(g'n fsfeB R. S’i‘l‘?@reﬁlltlgg fhixture was stirred at

Ing mxture was stirre
10 room temperature for 18 hours. The reaction was quenched with 50% brine (100ml) and

extracted with ethyl acetate (3x100ml) and the ethyl acetate extracts were dried and
evaporated. The residue was recrystallised from ethanol to give the sub-title compound, yield
3.46g.
NMR CDCl;: 0.8 (d, 3H), 1.4-1.7 (m, 4H), 2.35 (m, 1H), 2.8 (s, 3H), 3.35 (m, 2H), 3.9
15 (m,3H), 5.3 (d, 1H), 6.85 (dd, 1H), 7.1 (m, 2H), 7.25 (m, 3H), 7.4 (d, 1H).

Step 3 Preparation of (4S,5R)-1-[(3R)-3-(3,5-difluorophenyl)-3-(tetrahydro-2 H-pyran-4-
yl)propanoyl]-3,4-dimethyl-5-phenylimidazolidin-2-one

20 To a suspension of copper iodide (93 1mg) in anhydrous THF (60ml) under argon was
added TMEDA (0.81ml) and the resulting mixture was stirred for 20 minutes. The reaction
mixture was cooled to —70°C and 3,5-difluorophenyl magnesium bromide (9.8ml of 0.5M
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10 room tenperature for 18 hours. The reaction was
guenched with 50% brine (100m) and extracted with
werdoghoaset at e (3x100m ) and the ethyl acet at ePERSEMCI/@0953
were dried and evaporated. The residue was
recrystallised fromethagal to give the sub-title
conpound, yield 3.46g. NVR CDC13: 0.8 (d, 3H),
soluiont ir] THFY wes added dpors@sg and tmegntxtgregqussttrmq)for @ﬁg@le( }nhour A

pre:f2 %‘édﬁq}u%m? og éil?hﬁf) g!')iﬁdlmsf?txf—%-gheri?_b3 R%?Z3 ((%gre,hyécr% 51[7 P)gan-4-

y1)p&Ip-2-enoyl]imidazolin-2-one (SOOm%) and dibutylboron triflate (2.93ml of 1M solution
X S,5R-1-[(3R)-3-(3,5 | uor ophenyl ) - 3-(tetrahydro-2
in dtqhmraﬁhane in dichloromethane (2ml) was added dropwise to the mixture. The

reacéI %jgw(tgano | ;)lgrﬁg’dé"ar #Hg&rha)( —7(')5' Ooﬁl%na\’ﬁog&)gﬂ %‘&9}1}1 % H)g?n @Ht%erature

0O a suspensi on
then(Aik4¥ed ammhoaniny elilotide (I0Bm] Gidlicthy radﬁﬁteé(ﬂ@ﬁﬂl) was addddad was
TMEDA (0.81 m) and the resulting mxture was stirred
blowmythroughrthepixtyre fyp b bpwa dhe eyl srcfatavas gellscted and theagueous layer

e
with WatéHs)tuisgs] BI0Tad dﬁd&cbzmﬂ sapaadid dryiess The resitne staspugfied by
for a further 1 hour. pr for?d sol uti on of

chrqmgtogsaphyomssitica,glupng Wuh aﬁ%lwgtlt graqigntiof isphexane to, f 9% thy) peetate /
s BHEAD (s M WBL O o SRpYh b i o4 e RO e
0.8 i, 3H), drbr]rét(lrrar?né])) 1.7 (i, 2H), Qr8&Sntes 3. o @uilH)yh$5-add@y 3H), 3.8-4.0

(o, SERLEE 159, a8 Rl ¥ e 82 Ga A ARG warm Lo 7 oom

tenperature, then saturated anmoni um chloride (100m)

and ethyl acetate (200m) was added. Air was bl own
Stert /Prepeptatiom ef (AR t3u(3e5-fidluotophenyl)-3 Ttetrabydrgt2 Fapwantdeyjpasgpan-1-ol

coll ected and the aqueous |l ayer was extracted with

et hyl acetate (2x100 7 ~Yhe conbi ned ethyl acetate

| ayers were washed wifth water, saturated EDTA, dried

and evaporated to dryness : e was purified by

10 chromat ography on silica -Iutlng with a sol vent

gradi ent of isohexane to 75%-ethyl acetate /

I sohexane to give the sub- P conpound as a solid.

Yield 887nmy. M+H 443. NVR-SRCYS 8 (d, 3H, 1.2-1.5

(m 3, 1.7 (m 21, 2185 (s, sﬁ) 3.0 (m 1H),

A3tz Pﬁﬁ%@iﬂ'—gé a5 o(Ar@& ﬁ&on,@ﬂ@ w%s'_ﬁddexi 2 plpiop of
(48, ?RFP'{‘?@@?BO 9ﬁlﬂuorophenyl) 3- (tetrahydro 2H- yran-4-yl?_{ropanoy1] -3,4-

z f1 uorophenyl) - 3- (tetra ydr o-2 ran- 4-
dlmbt}lp @-pl;cny]hmjdazohdma one ( 82mg) in anhydrous THF (20ml) and the mlxture was

heated to 60°C for 2 hours. The reaction mixture was cooled and quenched with saturated

ammonium chloride and ethyl acetate and stirred for 20 minutes. The organic layer was dried
and evaporated to dryness. The residue was purified by chromatography on silica eluting with
a gradient of ethyl acetate and isohexane (10:90 to 50:50) to give the sub-title compound as
an oil. Yield 345mg. NMR CDCls: 1.2-1.4 (m, 2H), 1.6-1.85 (m, 4H), 2.15 (m, 1H), 2.5 (m,
1H), 3.25-3.6 (m, 4H), 3.9 (m, 1H), 4.05 (m, 1H), 6.7 (m, 3H).

Step 5 Preparation of the title compound -



O OH F F Lithium borohydride (1.5nl of 2M solution in
THF) was added to a solution of (4S,5R)-

wd 2(068&KR)y758- (3, 5-di f | uor ophenyl ) - 3- (t et r ahydr o- BXt¥/pE0831000953
4-yl ) propanoyl ] -3, 4-
di met hyl - 5- phenyl i m dazolgsdi n-2-one (882ng) in
anhydrous THF (20nl) and the m xture was 20 heated to
60 OespMaztimpenicdinangd62 Gt wasradded tas olvizon fddRed-(3ad

..quench i th. sat t ed ni um chl ord de .and, et hyl
ain S GHERE2AE E Floth PreSFon TP R SR AR coRirgpane 0m)
and RS Xhire tas Slifte @ FRRUHoAKL Thé ReadfiyiRSGure W WABEEWRhWASNaOH
purified by chromatography on silica eluting with a
(10mgh and émd-a%eéphlyllon at gxeattl@ camponrsdinedielierofethang veag used in
5 b50: 5‘18)r t ive the sub-title conpound as an oil.
SUDSGRY %*‘iig * NMR CDC13: 1.2-1.4 (m 2H), 1.6-1.85 (m
4H), 2.15 (m 1H), 2.5 (m 25 1H), 3.25-3.6 (m 4H),
3.9 (m 1H), 4.05 (m 1H), 6.7 (m 3H. Step 5
Pr dpastnilas masner bt uﬂng|4eme%bwbt§trﬁbw%pzws‘}ﬂ@r§mdehyde (Method
. PCT/ 5 - L. perl odi
S) iR EARR O By R P ) Wiy A et IRIS-o.5-
diflgbrbpHeay)Bh@nyikthy Bettdhe troadW 9y ean2ddy Dpfopanal- y1 ) pr opan-1 - o
| (345nmg) i1 n dichloronethane (10m ) and the m xture

was stirred for 2 hou. e reaction m xture was
washed with | N NaOH 10m and dried. The sol ution of

subsequent reactions. In a sijm !l afl manner but using
4- met hyl -t et r ahydr o- pyr an- 4- gl dehyde (Method S)
i nstead of tetrahydro-2H py - car boxal dehyde in
Step 1 was prepared (3R)-3
di fl uor ophenyl) - 3- (4- net <
10 opanal. OH EE 10 F Method
(3R)-3- (3, 5-di fluorophenyl) - 3-
-2H pyran-4- yl]propanal. OH
Method E

Preparation of (3R)-3-(3,5-difluorophenyl)-3-[(2S5)-2-methyltetrahydro-2 H-pyran-4-

¥¢dr 0- 2H- pyr an-4-yl ) pr
E Preparation of
[(2S)-2-met hyltetrahydro
O

yljpropanal.

O

15 F F
Step 1 Preparation of (25, 4E/Z)-4-(methylmethylene)-2-methyltetrahydro-2H-pyran

)
O

To a suspension of (methoxymethyl)triphenyl phosphine chloride (32g) in anhydrous
THF (160ml), cooled to -10°C, was added dropwise sodium bis(trimethylsilyl) amide (46.7ml
20  of 2M solution in THF). The reaction mixture was stirred for 1 hour and then a solution of

(25)-2-methyltetrahydro-4H-pyran-4-one (7.1g) in anhydrous THF (20ml) was added over 5
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15 F F Step 1 Preparation of (2S,
4E/ Z) - 4- (et hyl et hyl ene) - 2- et hyl t et r ahydr o- 2H- pyr an
WO 2@6/0@7570 a suspensi on of (met hoxymet hyl)tri ptEeagi005/000953
phosphi ne chloride (32g) in anhydrous THE (160nil),
cooled to -10C, was addedsdr opwi se sodi um
bis(trinmethylsilyl) amde (46.7m 20 of 2M solution in
minTeiF JChe Tesaltingaoibditure was sllowed tgasarst forroent témperatuppand dimegd for 3

then a sol ution of : o
nours o & o AT B RelRg P wePIR rrepisd pigh iy eher
(3x180Rydmay §gg-ﬁh|ﬁ-:s WS dded¥3 e et Y@ AryReMOTRORBG1OAE b was treated
PCT/°'SE2005/ 000953 66 minutes. The resulting m xture
withvdhiethyl dtlerend fidtevedr The ergamiesnvereryeperateddo dnmess andrtheiresulting

.for 3 haurs. The reaction S quench ith ter .
resi Qi P B PRErRER DR RO B WED oty blielSh onesane (129
to givVB eheduBaiticConipufd 0L 1i: EE/2mtkteréaiTdoRices) ab an Iy VRSE6.2ZHENMR

resulti n%{ umwas treated wth diethyl ether and

g
CDGl; 1 dedeBH)ThdS ok hani Bd), dedr 258 (mp bl h B, g Hr 3 s S HAn3 85 (m,
t re ting 5 residue was purified by chronmatography
IH)’og]n?ginll?%‘ eluting with ethyl acetate / isohexane (1:9)
to give the sub-title conpound (-1:1 E/Z m xture of
isoners) as _an oil. Yield 6.22g. NV\R CDC13 1.1 (dd,
Step@reparagon of @Seﬂnghvﬂ,tet@hndrgrﬂggpml—%WPO@l@hm 2H)
3.4 (s, 3H, 3.85 (m 1H, 5.7 (m 1H). 10 Step 2
Preparati on of :

ran- 4- car boxal dehyde 0 (
%0 H A mxture of (2S,
4E/ Z) - 4- (et hyl et hyl en t hyot et rahydr o- 2H pyr an
(6.22g) and formc acid 8% in water (20nl)
was heated, under argon, for 6 hours. The
reaction m xture was cool ed, neutralised with 6N

sodgy ' j 1 '

S RRABTA A AR BieBflett) Bmedhy Rbiillo- SiEan (6.229)
and forymiescd (s, 88%) threaten@Ombuwas henttdhyndehn argoas LGOS fgr 6 hours.

on silica elutin ith eth cetate./ jsphexane, (3:7 )
The gpcHpR BN IHE Wi 5016k P@”@%E%Jo‘ﬁ‘?% gﬁhﬁ.o i BBt pidfacled with

' ) . . o 15 _

d1etl41}¥l fgﬁi .(34)(91?%ﬁiﬁ?&?&fﬁ@fg%re(&rﬂﬁsﬁd?v%%?% %rﬁn&?l%e residue was
purifiedibB chrofmatogiphy on3ilRa-elutibg(with dthlyl aceta®y i§chex@d@3cA) 49 give the

9.8 (s, trans). 20. Step .3 Preparati.onp.qf
sub-HBE pbRbounat yrams of ST Ity SRS h A ol i 40838y 1§ ¢

aciNMR@DCls: 1.25-1.4 (m, 4H), 1.5-2.2 (m, 3H), 2.45-2.7 (m, 1H), 3.4-3.5 (m, 2H),
3.85-4.1 (m, 1H), 9.65 (s, CHO cis), 9.8 (s, CHO trans).

Step 3 Preparation of (2E)-3-[(25)-2-methyltetrahydro-2 H-pyran-4-yl]acrylic acid

O
A mixture of (25)-2-methyltetrahydro-2 H-pyran-4-carboxaldehyde (4.0), malonic acid
(6.495g) and piperidine (0.1ml) in pyridine (10ml) was heated to 100°C for 4 hours. The

reaction mixture was concentrated and partitioned between ethyl acetate (100ml) and 1N HCI.



/ O O A mxture of
(2S) - 2-net hyl t et rahydr o- 2H pyr an- 4- car boxal dehyde
w@ 40080017881 oni ¢ acid (6.495g) and pi peridi ne (BCLsEI005/000953
pyridine (10m) was heated to 100C for 4 hours. The 25
reaction m xture was conggntrated and partitioned
bet ween et hyl acetate (100m ) and 1N HCL. WO
The pagwic0igyerSPasPOEA SF2POBIed 0 d 5erryg9lliTifonn g@lhmf: tp gyreerthe sub-title

an C [l
compingt Y iflipSROITERL T ot 1 i) 38 LBl k2B m. 1),
3.5 @CIB; 4.05 2m( MM), 419 (d, 1H ddlt). 1.7 (m 2H), 2.45 (m
%%@H% 3. 52r(ngn )2H) ,( 4. Og 7%%‘ IJ‘H}-II; 5. 8((d, |f)ll), 7. O(
(dd, 111). 5 Step 4 Preparation of title conpound.
5 Step%i’r%gartaﬁgn gﬁitﬁ'@%}rﬁ%’ ggsgrl 3iedf: Bo'rvgéﬂggy% gt ?ps 2-5,
[ (Zﬁ}ng%gﬁteknddta@tdléﬁiﬂbbdﬂm]ﬁldﬂwlrmmébsQH wais @ieparel (3R)-B-(3,5-
imlar manner, but starting fro
dlﬂ@r@l@pnléﬁh[;@&e% sty ety awr@-éwé]prwagal 10
pr epar ed
(2E) - 3-(2, 6-di net hyl t et rahydr o- 2H pyran-4-yl)acrylic
aC iIﬁi a sNM&rGBﬁiia&' bt ddatifignfron2g-dithethylteryah§ttho-4 H-pyraprl-one, was

10 prepfp?)d (2@ @)(g 6@1ngzl]ygatr4-hy%§> ﬁlgygq. fllsyg))%cwpg Ie;gi’d IZINR{ &%%13' 1.05 (m,

3 n u | By k) al
zH)H%g’gxg.égﬂ%%f ({}1?,@4&\'@. a1 hﬁg@y I%r B at@oﬂny 7)o aapi @y
4- benzoyl - | - met hanesul phopyl pi peridine 0 -"Il OG'S N

O Met hanesul phonyl chl or) de was added to a stirred
slurry of 4-benzoyl pip e 20 hydrochl oride (4.519)
and triethylamne (8.3 in di chl or omet hane (100ni)
at 0C. The = O

ml)

Method F
15  Preparation of 3-Phenyl-3-(N-methanesulphonylpiperidin-4-yl)propionaldehyde

NI
O//

~

N
-0

Step 1: Preparation of 4-benzoyl-1-methanesulphonylpiperidine

0]
~U

>S
0“ N

Methanesulphonyl chloride was added to a stirred slurry of 4-benzoylpiperidine
20  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
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reaction mxture was allowed to warmto room
tenperature and was stirred for 16 hours. The WO
wQ@0@6/0003¥52 PCT/ SE2005/ 000953 68 m xt ur e waspdi/bEZ0e£000953
wi t h di chl oronet hane (50nl) and washed with amoni um
chloride solution (2x25%8) and brine (25nl), dried
and evaporated to dryness to %I ve 4-benzoyl -1 -
g1

mix e wmgmcbwahyllqbiqgemp@am(@ haW§Sée@®’|l dlmfwfélll@ chloride

solu%«a{e %IS-EMR@%%{: g%Sr_nLli') ﬁleg a?ﬂ} ez/%}o’rgﬁﬂ ?o d]ryﬁgss (t? !él?v’f Ifbgl?enzoyl-l—

metﬂatnﬁ%llﬁﬁonyﬁi'ﬁendﬁe&@ a(white2ddlid, Peldt BIBg2 NMR €0BGY)i 0O3 ¢, 4H), 2.81
e

(s, 380*%%9% ZH), RAfdrh AT berdH)pi 4, aHn- 457, (ty Hd), 188t (e, 2H).
O ~n OSNO Lithiumbis(trimethylsilyl)am de
(16.3nmL of a 1M solution in THF) was added dropw se

SteptX Prepathtidd 6fethyl 3 plieaihyl(Nhasphesciphetydpi@eldinIByilgcrylate.
THE at OC under an argon 10 atnosphere and the m xture
was stirred for 30 mputes. A slurry of 4-benzoyl-I -
nmet hanesul phonyl pi p@V/ISeIN (3.96g) in THE (30m) was
added, the reaction m x{ure was aélovved to warmto
roomtenperature and sti cortti nued for 24
hours. The reaction m xturelwasgdiluted wth
di chl or onet hane (80nl) and r (80ml). The organic
| ayer was washed with wat d the conbi ned aqueous
extracts were in turn extracted with 15

di chthtunobi(thiarey(sgtyimideihe6.3a0 ﬁﬁa niHsoditid iarTaiEt warseded
extracts were washed with brin éZSml dri ed and

dropajsgiraaiobionof awh)élgéospimr@aﬁ%@ﬁeda 3phisin Aot Ggdphatergon
I t

oS00 R 008 S LT S LA gyt

methapssulptaingitpipdridact @ O6g) ih BIE (30ml) was added, thelreactibn avkiuonwas

allotht WP WrgOBIEIOTBI HY SEREE Spogeriaed be2hgont Tupreaction
@%}S'(gél’iut%d H)%,?th %ﬁ%&t%‘?th!’%ff&o@ %r%i"%/z(ajtell(ZSEDgrﬂX gl.'lée??%%nc layer was
wasldd) witll wafer Gog th2tdpmbined@qequs Bkfractywerk i tgrn2bkdractdd @ith
dichiq?f)m%lﬁb?he &%b 05 A c%rq3b1 I\@ cgc_i(_ﬁ?c W]rrzei}'q»}ne ce)%tré)céé YVFI"_CD \-ﬁq})ec? with brine
(25r31h)7<ﬂ‘1€@5and %bﬁc}aorﬁec??b ((r?nesg |")l"he %ﬁbﬁfﬁe Ghs cﬁf@mat%r%eﬁ%n a 90g Biotage
coluﬁmeqjaneéwlthra swﬂveat glyathent (30 75% ethyl acetate/lsolgexane) to give a less polar

fractéo% %ép%él\l- 3! &ﬁ@gg@?é@gﬁﬁ frcélgt?ondé (gls)n%lg Psomerss were

combined and used for the next step.
Less polar NMR (CDCl): 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
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O"'Il OS NOJ/ [/ OAsolution of ethyl
3- phenyl - 3- ( N- net hanesul phonyl pi peridi n-4-yl)acryl ate
w@ 20000gi)751 n et hanol (30m ) was hydrogenat ed ORET/SE%05/000953
hours under a hydrogen filled balloon using 20%
pal | adi um hydroxi de as c#&bal yst. The reaction m xture
was filtered through gellte and the 5 filtrate
evaporated to dryneS\in The product obtai ned was used
for the next step wigReyt~further purification. M
340. Step 4:
3- Phenyl - 3- ( N- net hanesul
oo 0 -"n OS NOH 10 A gol ugion of ethyl
3- phenyl - 3- (N- net hanesul pho i peridin-4-yl)propi onat
e (2g) in THE (10m) was a to a suspensi on of
[ithium al um nium hydride (232ng) in THE (20nml) at OC
UNgesol i GHOsT edtvyg 13- ;aﬁnmmomeﬁeth&ﬁeulpm@uplpéhdﬁlmm@rydm (2 06g) in

allowed to warmto room nperature and stirred fo

ethan@uﬁgml)vmséryd(owmﬁyd 0 2&&@@& yngler dinedrogsn %@jﬂé@ioewsmg 20%

p BN R8T TROSHARD b MB LM

ﬁltrﬁel bvztﬂotdt&ﬂtopt@ﬁhm.t Ths pevdutti dbeaifiediowas ysee fet the beig stepMrthout
.. 1.40 4H), 1.57 (m 1H), 1.78 (m 1H),
ﬁlﬂlzer@mrlfliéﬁtlozrws %‘%1-5 (m 2H), 2.58 (t, 1H), 2.70 (m
3H, 3.31 (m 1H), 3.42 (m 1H), 3.67 (d, 1H), 3.80
(d, I H, 7.04 (d, I H, 7.19 (t, | H, 7.29 (g, 2H.
StepSt: SpPleny PB4 Namethamasulphonyipiptiidinet-gloprppamt-o2 0
Dess-Martin periodi nang, (739ng) was added to a stirred
solution of 3-phenyl -3 N
met hanesul phonyl pi perodime«4=yl ) propan-1-ol (454ng) in
di chl or onet hane (8ml) and_st g _oMas continued for
2 hours. The reaction m xt z [
di chl oronmet hane (100m ) and washed with 2M sodi um
hydr oxi de (2x50mL), brine (5 and dried. The
product obtained on renpval t he sol vent was used
i n subsequent steps w thout purification.

25 WO
20@ssdutionsf iyt Agrzopis}-(augzaneydphonylpiperidin-4-yl)propionate (2g) in
THF (10ml) was added to a suspension of lithium aluminium hydride (232mg) in THF (20ml)

at 0°C under argon over 30 minutes. The reaction mixture was allowed to warm to room
temperature and stirred for 2 hours. Water (10ml) was added followed by magnesium
sulphate (10g). The reaction mixturé was filtered and the filtrate evaporated to dryness to
give the sub-titled product as a white foam, yield 1.57g. NMR (CDCls): 1.40 (m, 4H), 1.57
(m, 1H), 1.78 (m, 1H), 2.01 (m, 2H), 2.45 (m, 2H), 2.58 (t, 1H), 2.70 (m, 3H), 3.31 (m, 1H),
3.42 (m, 1H), 3.67 (d, 1H), 3.80 (d, 1H), 7.04 (d, 1H), 7.19 (t, 1H), 7.29 (q, 2H).

Step 5: Preparation of the title compound

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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Met hod G Preparation of
4,4-di fluoro-N-[(1S)-3-o0xo-1-phenyl propyl ] cycl ohexanec

waedexaatsle F F O N H O Step 1: Preparati onPOf/SE2005/000953

4,4-difluoro-N[(1S)-3-hydroxy-1- 5

phenyl propyl ] cycl ohexanegar boxamde F F O HN OH To a

m xture of 4,4'-difluorocycl ohexyl carboxylic acid
Methpd€8g) and HATU (6.56g) in dinmethyl forman de (15ml)

N TS EOE  E YO

allowed to stir at rdomtenperature for 6 10 days. The
reacti on m xture was
extracted wth et hy

(2x200mL). The organics
were washed with IN brine (200mL), dried
(MgS™) and concentrated. The residue was purified by
silica chromatography eluting,with dieghyl ether /
I SO- hexane to give the sub-til'%e ] nd as a whit
solid. Yield 2.81g. NWR (d6 .66 (bm 8H),
(m 2H), 2.3 (m 1H), 3.3 (m 45 (t, 1H), 4.
(m 1H), 7.2 15 (m 5H), 8. 1H). Step 2:

Preparation of title conmpound a simlar manner to

4, 4-di fl.uor Q- (1S) - 3- -1- phenyl propyl] cyc
ste s FaShaen f d kit Sy i hBreo L oo | Y
phe&ro HeRAREAboxamilet hod H Preparation of

-methyl -4-(2- { [4-"(ilrrethylsulfonyl)phenyl] sul fonyl }
ethyl )piperidine HN ,OO0

F

e
2.0
9

O

HN OH

To a mixture of 4,4’-difluorocyclohexylcarboxylic acid (2.83g) and HATU (6.56g) in

dimethyl formamide (15ml) was added (S)-3-amino-3-phenylpropanol (2.37g) and

diisopropyl ethylamine (6.83ml). The mixture was allowed to stir at room temperature for 6
days. The reaction mixture was poured into water (600ml) and extracted with ethyl acetate
(2x200ml). The organics were washed with 1N NaOH (200ml), brine (200ml), dried (MgSQy)
and concentrated. The residue was purified by silica chromatography eluting with diethyl
ether / iso-hexane to give the sub-title compound as a white solid. Yield 2.81g. NMR (d6
DMSO): 1.66 (bm, 8H), 2.0 (m, 2H), 2.3 (m, 1H), 3.3 (m, 2H), 4.45 (t, 1H), 4.9 (m, 1H), 7.2

(m, SH), 8.2 (m, 1H).

Step 2: Preparation of title compound.

In a similar manner to Method A, step 4, was prepared 4,4-difluoro-N-[(1S5)-3-ox0-1-

phenylpropyl]cyclohexanecarboxamide.
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S=O 0 Step 1: Preparation of tert-butyl
4- (1- cyano- 2- et hoxy- 2- oxoet hyl i dene) pi peri di ne-1- 5
wearoeoxysate O CN ~N O (D= O To a sol uti on of PCT/SE2005/000953
tert-butyl 4-oxo-I|-piperidinecarboxylate (20g,
100.36mmol ) in toluene ¢150mL) at room tenperature
was added et hyl cyanoacetate (10.64nml, 100. 36mmol )
Method Hbwed by ammoni um acetate (770ny, 10, 03nmol ) and

Presfffion &t Aipeinps i Bt ST Yonenh Bl fito Bl foctiffhs,

for 1 hour. The reacti s cooled to room
tenperature and ev r at o dryness and
chr omat ogr aphed ( Si)Yica Issé ute, eluent 15% et hyl

acetate / isohexane) to give vvlmte crystals (12.69qg,
43% ; NMR (CDC13): 1.4 (t, 3|—|) (s, 9H), 2.8 (t,
2H), 3.2 (t, 2H), 3.6 (t, 2H), § t, 2H 4.4 (q,
2H). 15 Step 2: Preparation of tert\ butyl
4- (1- cyano- 2- et hoxy- 2- oxoet hyl ) - 4- nﬁg@l pi peri di ne- 1-
carboxylate ONCN >\~ ODO O AntDy rous THE (350n1)
was added to copper cyanide (7.73g, 86.32nmol) under
Step2l0 Paepgoatioand t@obhityti44(b-cyH0C2-etoking oxvethybdenmpipenidioe 1-
857 6nl, of a 3Msolution in diethyl ether) was added
carb, ?%IBW se with caution over 20 minutes, ensuring
tenperature stayed beppw C. Thm sol ution was
stirred vigorously for and then allowed to
conme to room tenp abre oW . The solution
was then re-cool ed/te~-50C and tgft-Rutyl 4-(l-cyano-
2- et hoxy- 2- oxoet hyl i dene) pi peri dirne- 1- car boxyl at e

pciP bR s by 4o el Re Ll Y, R0 SGfmon i

tolu&de (1 5@dl)fa®fooln R@iperabire wald @ddaf ahy ciyhsoatearal At 1‘0936mm01)
allowed to cone to roomtenperature. The reaction

folloyyasissampyivmpceteddiPse, mingl) agg acetic acid (0.57ml, 10. 03mmol)
The mixture was fitted with Dean Stark apparatus and stirred at reflux for 1 hour. The

reaction was cooled to room temperature and evaporated to dryness and chromatographed
(90g Silica Isolute, eluent 15% ethyl acetate / isohexane) to give white crystals (12.69g,
43%); NMR (CDCl): 1.4 (t, 3H), 1.6 (s, 9H), 2.8 (t, 2H), 3.2 (t, 2H), 3.6 (t, 2H), 3.7 (t, 2H)
4.4 (q, 2H).

Step 2: Preparation of tert-butyl 4-(1-cyano-2-ethoxy-2-oxoethyl)-4-methylpiperidine-1-
o) CN
(O
o) 0]
>< g
Anhydrous THF (350ml) was added to copper cyanide (7.73g, 86.32mmol) under

carboxylate

argon and cooled to -50°C. Methyl magnesium iodide (57.6ml, of a 3M solution in diethyl

ether) was added dropwise with caution over 20 minutes, ensuring temperature stayed below
-40°C. The solution was stirred vigorously for 30 minutes and then allowed to come to room
temperature over 1 hour. The solution was then re-cooled to -50°C and fert-butyl 4-(1-cyano-

2-ethoxy-2-oxoethylidene)piperidine-1-carboxylate (12.69g, 43.16mmol) in anhydrous THF
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saturated amoni um chl oride. A further 100m of
anmoni um chl ori de was added fol |l owed by ethyl acetate
W@ 2@6nbi752 The aqueous | ayer was then further erCT/8E1008000953
with ethyl acetate (3x 5 50m). Al organics were
washed with water (2x50nR, 1M HO (1x75nl), saturated
sodi um bicarbonate (I x 75nl) and fi nal Ig/ brine
O

(30rph) ywes pged apdehe pupHTecssingd fer Hhousat (505Cbelorg the temperature was

alloﬁéﬁ%?%%r&&)ﬁ%%%?g?&g%@g %&{XB%[? W@ls g‘lﬂéncg%‘?@?’ gl'zr%ﬁdr%%%%é addition of
satuilatgd eim&oﬁllﬁ‘m chitdride3 Afuttiier Wnl o8 aln{oniurd khloride &af Bdded followed
10 Step 3: Preparation of tert-buty

by e&hxl @9«3@{@ mmo H)h& aﬁtﬁ@wﬂwep #iap headurther gxastyd with ethcal feetate (3x
SOmEJ\I(A? @gﬁlcs %&g& ﬂg )y%fé?rﬁf%%%gw%{[ ﬁ{ql 6}’67e5r“|‘1 saturafed sodium

bicagtonaex (¥ k aﬁml)(alﬁ fBglly $2in8 (15 mnl). l]'hE)l\@@n{cl Mhlnﬁh@/lgSO@ and
wat er (1.5m) was_added_|ithium chloride

evapgiated gsgw@ arhgr%gs(bm@ N6 3 g EPor; 6‘“&%@9@@ i3 s, 3H) 14(t

h s t
st B SRR Rt 208 S90S ST et At
wi th diethyl ether (800ml) vvashed W|th bri ne and

i.ed. Evaporati on nder re sure i el
Step %rPrgrar@t@n(% 1A Aol yaname qrv hyaiparidind-1 gapb oy

(m 13H), 2.2 (s, 2H), Fl1-3 ). 3.5 (m 2H).
20 Step 4: Preparatiqn f>—N
[1-(tert-butoxycarbonyl)<4- pi peridi n-4- yl]acetlc

acid O-N O CY OH %nt-ButyI
4- (cyanonet hyl ) - 4- met hyl pi peri di ne-1- car boxyl ate

(4 1% sol@ioABIRbA-b 4-(@10)%1% Yfé%dxp X ORBRN)-nfbhylpiperidine-1-
hydrochloric acid (100m ) and refluxed for 48 hours
carbbhplatei (X3.3g.e42.8mamoban IDMSQI(HZQI‘&H and waten@l.emD)(2GGdidsd Bihéhm

chlaof 17 S5 Tt oo uBed i s el th Thee Top B Sipoufi T geaction

was'@o?ﬂekl kS rcdbl R¥WpErdnge ahil wate® (200811 0HS 8dRY. TRORMture was extracted
enperature. Solvent was evaporated and the sol ution

WItvaésthabﬁrthmf(B@Qink)on&heg witht bring jlend dided. EvRheratign vodes réduged pressure

yieltEa G sORELE a\BE/ QFR, RINEL 206, R0 o ol 23 s 280, 3132

(m, DHgVWS (73hI21-()3 549, 72%; NMR (CDCl3): 1.2 (s, 3H),
(m 13H), 2.4 (s, 2H), 3.4 (m 2H), 3.6 (m
2H). WD 2006/ 001752 PCT/ SE2005/ 000953 73 Step 5:

s BN T oy seret et traes o

e

tert-Butyl 4-(cyanomethyl)-4-methylpiperidine-1-carboxylate (4.5g, 18.9mmol) was
dissolved in concentrated hydrochloric acid (100ml) and refluxed for 48 hours. The mixture
was cooled diluted with water (200ml) and then made basic to pH 12 with 2M NaOH. Di-zert-
butyl dicarbonate (4.12g, 18.9mmol) was added and the mixture allowed to stir for 16 hours at
room temperature. Solvent was evaporated and the solution was acidified to pH 5 with 2M
HCI). The aqueous layer was extracted with dichloromethane (200ml). The organic layer was
dried and evaporated to yield a brown oil (3.54g, 72%); NMR (CDCl;): 1.2 (s, 3H), 1.5-1.7
(m, 13H), 2.4 (s, 2H), 3.4 (m, 2H), 3.6 (m, 2H).
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X0 OH 5

[1-(tert-Butoxycarbonyl)-4-nethyl pi peridin-4-yl]acetic
wa@eoed/0(35b4g, 13.77mmol) was di ssol ved i n anhpdr/eE®05/000953

THF, under argon and cooled to -15C Borane: THF

conplex (13.8mL of a 1M730lution) was added and the

reaction mxture was stirred for Ih. The m xture was

all owed to come to roomtenperature and slowy

steriaRerar ot onat BySh s akvs PP RS Rt Rl e

(40mL.). The organic 10 | ayer was separated and washed
with brine (20ml), dried and evaporated to give an
orange oil (3g, 90% ; “-WWR ): 0.9 (s, 3H),

1.2-1.3 (m 4H), 1.4 (s , ¥Y71\(t, 3H), 3.2(m 2H),
3.4 (m 2H), 3.6(t,>§rp St 6: P ation of
tert-butyl

4- et hyl - 4-( 2- 4- met hyl phenyl ) sul f onyl ] oxy} et hyl

o Thtistepreattony bt ety e 3 Sagsodce B g, 13 77mmol) was

. i I o .
s S Ak I8 TSP memonrd cpeled 8 72°5 Rarpp THF sogelex (138l
of a (1®Msolutich) Iv3added dnd tHe edakibsromixitine veas(stfied Yor 1boThethittare was
0C, was added triethylamne (2.06m, . 14.81lmmpl) an
alloyeq {51 GOBHSOI AP SFRPLRANER 4nale5<(véy5195r,lchfé vathsen (10mbe Bihyt acetate

i i .ot i . .
OSSR TYEE % 2053 AR ip BB
layeamds boparated {ridi0ndshed With boing §2(ingl),| dried rand@sarghrated teagide an orange oil

<3g,%b%§r&ﬁh§8¢1a{5/@?: ogéh R A 2%-”@%@%59%521‘??@‘, Zﬁ&zzm, 2H),
3.4 &b, D). 86 t _f i sohexane to give an oi . 7509, 779%;
Ghi et

1.0 (s, 3H), 1.3-1.4 (m 4H), 1.5 (s,
.2-3.3 (m 2H), 3.

H) , .7 (t, 2H, 2.5 (s, 3H), 3 6
Steng Bseopration st sark PpGh bispctinded O (4 s tyihehgDs i3y ethyn
pipekidielEEYb M) phenyl Jthio } et hyl) pi peri di ne-

1-carboxylate WO 2006/ 001752 PCT/ SE2005/ 000953 74 S-

O~-N OS )
MNP
>§O O‘SI
W
o)

To a solution of tert-butyl 4-(2-hydroxyethyl)-4-methylpiperidine-1-carboxylate (3g,
12.34mmol) in dichloromethane (50ml), cooled to 0°C, was added triethylamine (2.06ml,
14.81mmol) and p-toluene sulfonylchloride (2.59g, 13.57mmol). The reaction mixture was
stirred for 20h at room temperature. The mixture was washed with water (30ml) and brine
(30ml). The organic layer was dried and evaporated. The crude oil was chromatographed (50g
Silica Isolute, gradient elution, isohexane to 20% ethyl acetate/isohexane to give an oil
(3.75g, 77%); NMR (CDCl): 1.0 (s, 3H), 1.3-1.4 (m, 4H), 1.5 (s, 9H), 1.7 (t, 2H), 2.5 (s, 3H),
3.2-3.3 (m, 2H), 3.6 (m, 2H), 4.2 (t, 2H), 7.4 (d, 2H), 7.8 (d, 2H).

Step 7: Preparation of tert-butyl 4-methyl-4-(2-{[4-(methylthio)phenyl]thio}ethyl)piperidine-

1-carboxylate
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4- (Met hyl t hi o) benzenet hi ol (1476ng, 9.45mol) was
added to a suspension of sodium hydride (378nyg,

w@ 2ebsmt2 60% di spersion in oil) in DVF (30mlpCEHSEDES/000953
The reaction mxture was stirred for 30 m nutes at
this tenperature and therf4a solution of tert 5 butyl
4-met hyl -4- (2-{[ (4- met hyl phenyl ) sul f on I]oxy}ethyl)pip
eridi ne-1-carboxylate (3.75g, 9.45moMin DVF (10n)
was added. Stirring continued for 14 nd after this
time the mxture wa@ evape{ated, ssol ved in DCM

and washed with te Rd br' 2, e—dfrganic |ayer
was dried and eva t ed) 0|I was
chr omat ogr aphed, g S|I|ca Isolute, eluting 15%

et hyl /isohexane) to give a clear oil (2.97g, 82%;
NW (ﬁ\maﬁo)b&n&nétﬁxol 31797,6111% 9 43Qm(dn wédhdded tHa élﬁspel%lrl)n of

SOdlBHﬁlY(dﬁlfle 2338mg7 9215mn301 %37{ dzsp&rswsve |9Hg§m I@Wb‘pépﬁﬂ) %0 @ The

reac&gﬁlﬁm} gt'd.fey\&as sémﬁi Ior 30 I{nl;]nult uﬁt %h(%% §/ peﬁaetlrl]r)c/ala]n Ire]p a SO}I}UO{I of tert-
buty|1)4 mahﬂ&t (Zil{[(e méthylﬁ&’ri?@XMﬁﬂiyﬂo@} etl@‘l)p@enldni‘d chrb@c}&ate (3.75g,
roperbenzoic acid (7,79, 31.2mm

9. 457@1;@@, in PMF (A svavaided. SArsne 5@4&1“61% fosriehang =Bex this time the
ool LGSO chg e S ok o
laye® Gl.as THed sebotapontedaThatiudeved was chtonategraphedniSOg Silica Isolute,
elupg1 R 2P BP R Y § HET IO Q)50 L 31D, 1.4
i YL VB 00, )89 00 Sy S ki, 7275

(m,24H% (s, 9H), 1.7 (s, 2H), 1.8 (m 2H), 3.2 (m 5H)
3.7(m 2H), 8.2 (m 4H). Step 9: Preparation
of 4- met hyl - 4- (2-{[ 4- (et hyl sul f onyl ) phenyl ] sul f onyl } et

Steﬂ;g: | 9(5&5 aﬁﬁfdg%g@&t-w QQRLUAPIY BR (R HREARARINY DPIRRS 1 sulRon§} ethyl)

piperidine-1-carboxylate

m-Chloroperbenzoic acid (7.7g, 31.2mmol, 70%purity) was added to a suspension of
tert-butyl 4-methyl-4-(2- {[4-(methylthio)phenyl]thio} ethyl)piperidine-1-carboxylate (2.97g,
7.8mmol) in DCM (100ml) at 0°C. The reaction was allowed to stir at room temperature for 3
hours. The mixture was washed with 2M NaOH (4x70ml) and brine (1x70ml). The organic
layer was dried and evaporated to give a white solid (2.5g, 72%); NMR (CDCls): 1.0 (s, 3H),
1.4 (m, 4H), 1.5 (s, 9H), 1.7 (s, 2H), 1.8 (m, 2H), 3.2 (m, 5H), 3.7(m, 2H), 8.2 (m, 4H).

Step 9: Preparation of 4-methyl-4-(2- {[4-(methylsulfonyl)phenyl]sulfonyl}ethyl)piperidine
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O tent-Butyl 4-nethyl-4-(2- {
[ 4- (et hyl sul fonyl ) phenyl] sul fonyl}

werdvghdpsperi di ne-1 carboxyl ate was di ssol ved par/gidobkdbooos3
in dioxane. After stirri \?\ﬁ for Ihour diethyl ether was
added and the resulting Pte precipitate was filtered
and washed with diethyl ether to giée 5 the title
compound as a white solid (2.14g, 18Q0%, M+ 346.3. In
a simlar manner but using ethyl ma §§§iun1iodide in
step 2 was pr.epared 4-ethyl- 4-(

[ 4- (et hyl sul fonyl ) phe sulfo t hyl ) pi peri di ne.
Sol ~,,p SOHN SHWO 1 th 3 n a simlar manner
but using 4-nercaptote ydyepy an i nstead of 4-

(met hyl t hi o) benzenethiol in Step%y was prepared

4- met hyl - 4-[ 2- (t et rahydr o- 2H pyr an- 4-

yl sier£Bikyl - ditw114p{2P i ey 14al f ) iperidine-1-

(CDCL 3?@0, 93%, %I—Dﬁ, (1.65}? ( mOE%?E ngl.]S?‘éé’(‘ %M)?‘pendme !
carjoxydate pas disyolved ig AN HClinilioxa:. @dtet sirribg)for Bao®b diethyl ether was

addglfhnd thetesud M Pl offriPat Sras Milipcghavashigloy B o efher o give

the 4itl¢ 2oinpdund?43 a white solid (2.14% 100%), MH+ 346.3. o
met hoxyphenyl ) sul fonyl ] et hyl } - 4- net hyl pi peri di nre WO
2006/ 001752 PCT/ SE2005/ 000953 76 HN S'\ O O NMR

(m 2y i bty oelyne'oty Pl lyn e ey g porgd 4-ethyt-
4-(Z-4-@idthylSul fdey Dplknly | Rl &gt jethyDpipefidire( 2- {
[ 4- (et hyl sul fonyl ) phenyl ] sul fonyl }

et hyl ) pi peri di n- 4- ol (P‘
&
HN T~

O

M+H 360

In a similar manner but using 4-mercaptotetrahydyopyran instead of 4-

(methylthio)benzenethiol in Step 7 was prepared 4-methyl-4-[2-(tetrahydro-2 H-pyran-4-

2900

O O

NMR (CDCls): 0.93 (s, 3H), 1.38 (m, 4H), 1.75 (m, 2H), 1.88 (m, 4H), 2.84 (m, 4H),
3.03 (m, 1H), 3.35 (m, 2H), 3.60 (m, 2H), 4.06 (d, 2H).

ylsulfonyl)ethyl]piperidine

In a similar manner but using 4-methoxythiophenol in Step 7 was prepared 4-{2-[(4-

methoxyphenyl)sulfonyl]ethyl} -4-methylpiperidine
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O HN,p.HdJd 0SO O Step 1: Preparation of
tert-butyl
wd2(08rnet7ipxy- 2- oxoet hyl ) - 4- hydr oxypi peri di ne- IPCESED®5000953
ate p O ~- NOC7/ 0 O 10 Ethyl bronoacetate
(4.17nmL, 37.65mmol) was gdded to a suspension of Rieke
Zinc (49, 37.65mml) in THE (60m ), under argon, at
such a rate to ensure only a snalk~ erm (room
tenperature to 35 0 rs. The re was allowed to
cool to roomte ratu ( j 3) and t hen
tert-butyl 4-oxo-1\piger] ingS\z;xrboyI ate (5g,
25.1mol) in THE (15m) wa® adfed. After 3 hours
stirring at roomtenperature the m xture was quenched
by NMR (€D6l): 0.9 (sir3dPwd .8 ém, 4dYiltT om, 4H), ddt(er, 2H).5h03 (mRH), 3.9 (s,
f 5 f ter was added fol |l owed by ethyl
3H)aﬁék£§g)(ggﬁﬂ¥¥é@gi ve thick syrup. Brine (50mL) was
added and the m xture was extracted wth ethyl
acetate (x3), dried and evaporated to dryness. The
MethedIdue was purified by chromatography (90g Silica

TV I NI

NVR (CDC13): 1.4 (t, Ol.5 (s, 9H), 1.6 (m 2H),

1.7 20 1.8 (m 2H), @E_{D,OS.S (m 2H), 3.6 (s,

1H, 3.9 (m 2H), Zﬁ 2H) %/ep 2: Preparation of
/

tert-butyl ]
4- hydr oxy- 4- ( 2- hydr oxytihy! ) pi 9 ne- 1- car boxyl at e

- WD 2006/ 001752 PCT/ SE2005/ 00095 OH X ~--NO™

To a solution of tert-butyl

4- (2- et hoxy- 2- oxoet hyl ) - 4- hydr oxypi g¥@di ne- 1-

carboxyl ate (3.43g, 11.95mml) in @\bydrous THE (40ml)

was added lithium alum nium hydride (12nml of 1M
Stepsh|Puépaedtionrof TéEbutyh d€2-ettog 9+2-oxdketinl)-4-hiydrok pgperidins drarboxylate

tenperature for 30 5 nminutes efhyl acetate (20nl) was

added fol | owed by wat ( , 2M NaCOH (0. 3nl) and

water (3ml). Afterna f ] celite (1g) was added
and the m xture vva%i'dter
dryness to give th ub-title cm)poun\el—as an oil

(2.93g) which was used
Ethyl bromoacetate (4.17ml, 37.65mmol) was added to a suspension of Rieke Zinc

(4g, 37.65mmol) in THF (60ml), under argon, at such a rate to ensure only a small exotherm
(room temperature to 35°C) occurs. The mixture was allowed to cool to room temperature (10
minutes) and then tert-butyl 4-oxo—1-piperidinecarboxylate (5g, 25.1mmol) in THF (15ml)
was added. After 3 hours stirring at room temperature the mixture was quenched by the slow,
dropwise, addition of water (15ml). A further 50ml of water was added followed by ethyl
acetate (50ml) to give thick syrup. Brine (50ml) was added and the mixture was extracted
with ethyl acetate (x3), dried and evaporated to dryness. The residue was purified by
chromatography (90g Silica Isolute, gradient elution, isohexane to 50% isohexane/ethyl
acetate) to give an oil (3.43g, 48%); NMR (CDCls): 1.4 (t, 3H), 1.5 (s, 9H), 1.6 (m, 2H), 1.7-
1.8 (m, 2H), 2.5 (s, 2H), 3.3 (m, 2H), 3.6 (s, 1H), 3.9 (m, 2H), 4.3(q, 2H).

Step 2: Preparation of tert-butyl 4-hydroxy-4-(2-hydroxyethyl)piperidine-1-carboxylate



wi thout further purification. 10 Step 3: Preparation
of tent-butyl 4-hydroxy-4-(2-
wd pqodroomeshyl phenyl ) sul fonyl ] oxy} ethyl) pi perpdi/sE2003/000953
-carboxylate OO X0 O =0 O The sub-titled conmpound
was made in a simlar marfler to Method H, step 6.
Yield 38% NM?(CDﬂB) 1. 4(30@ 1.5 (m 4H), 1.8
(m 2H), 2.0(s, 1H 2.8 (s, 1 (n1 15 2H), 3.8
(m 2H . 4.2 (m 2 >\A—Nd 8 (d, 2H). Step

4: Preparation of te hyd 4-(2- {
[ 4- (et hyl sul fonyl ) phe yI]squonyI} et hyl)
pi peridine- | -carboxylate O~ S O O\ HXI~-NO O

~ (o pplutipa of iz byl éc(k&ﬁ%dcﬂw@lxmlbﬂélpjémmpmn@ne 1-

BT TR —
hydéd Ql2i’nl@f (IM sodiflon. id PHEK)nd@trgon. A ffer titringhdt roohn Ferderature for 30
WO 2006/ 001752 PCT/ SE2005/ 000953 78

4H) .
5 mmml;bé pth aqﬁfaéfp@toatl) was gded ifelilaweddnpuatar(0-ImD) -3 NeQH (0.3ml) and

Wat% (3m§CIAfte%) gFeera mi}_uj(t%_ &l 4%@%5@{% ?1((1) :t]ﬁ)el 1%@&@'8% K18 Fe@find
evapuhated kd dryhéssny g}vett]hwéubaiitlhewdmﬁoluné a9hn 01|l/(-B-933g98Nh1ch was used

without further purification.
10  Step 3: Preparation of terz-butyl 4-hydroxy-4-(2- {[(4-methylphenyl)sulfonyl]oxy}ethyl)
o) O
>\_NC>L"\_
><O 0]

's=0

/7

piperidine-1-carboxylate

The sub-titled compound was made in a similar manner to Method H, step 6. Yield
38%. NMR (CDCl;): 1.4 (s, 9H), 1.5 (m, 4H), 1.8 (m, 2H), 2.0(s, 1H) 2.5 (s, 3H), 3.1 (m,
15 2H), 3.8 (m, 2H), 4.2 (m, 2H), 7.4 (d, 2H), 7.8 (d, 2H).

Step 4: Preparation of fert-butyl 4-hydroxy-4-(2- {[4-(methylsulfonyl)phenyl]sulfonyl}ethyl)

piperidine-1-carboxylate

\S_.—
O
e,
<8 %
(@)

20 The sub-titled compound was prepared in a similar manner to Method H, steps 7-8 to
give a solid. NMR (DMSO): 1.4 (s, 9H), 1.6 (m, 2H), 2.5 (m, 6H), 3.0 (m, 2H), 3.4 (m, 2H),
3.6 (m, 2H), 4.5 (s, 1H), 8.2 (m, 4H).
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15

In a simlar manner but using 4-nethoxythi ophenol in
Method | step 4 was prepared 4-(2- {

wQ Zeoamotiexyphenyl ] sul fonyl} ethyl) pi peri di n- 4P@I/SEX005/000953
cNS HOL O 10 NWR (CDC13): 1.50 (m 6H), 1.86 (m
2H), 2.85 (m 4H), 3.21 (& 2H), 3.89 (s, 3H), 7.02
(d, 2H), 7.84 (d, 4H); MtH 300. Method J Preparation
of 4-fluoro-4-(2-{[4- (nethylsuIfonyl)phenyl]sulfonyl}

Stepe§ @Eﬂa%tﬂﬁrdfqlﬂﬂ@%omgoufd Ol ~HN/ S§,,0 n'**, 150
ep 1: Preparation of tert-butyl 4-fluoro- 4. (2-

1[4 (met hyl sul fonyl ) p Q sul fonyl } ethyl)
pi peri di ne- 1- car boxyNat e. %éh O OF-N O0W
2006/ 001752 PCT/ SE200 095 §© tert-Butyl

4- hydr oxy-4-(2- { [4-(nethyl suff\onyl)phenyl] sul fonyl}
et hyl ) piperidine- | HGharboxyg Met hod H, step 5;
1.06g, 2.37mmmol) in dichloromnetf (25nml) was added
to a suspension of diethylam nosulXur trifluoride
(0.63mL, 4.74m) in dichloronethane,X3@nt) at -70C,
under argon. The reaction was allo®ked to stir at this

tenperature for 90 mnutes. The 5 tenperature was the
al leastmilas mapaertadethed H otep R was psenared 2 B’r(raethylsulfonyl)

m%%ﬁb£¥%$m§¥&%4gﬁmﬁﬁ@wevmsMImmdtocmm

ure an at'urat ed sodi um bi car bonat e
(20n)

In a similar manner but using 4-methoxythiophenol in Method I step 4 was prepared

4-(2-{[4-methoxyphenyl]sulfonyl}ethyl)piperidin-4-ol.
@)

1
S
T
HO/\/ O\©\
~

o)
NMR (CDCls): 1.50 (m, 6H), 1.86 (m, 2H), 2.85 (m, 4H), 3.21 (m, 2H), 3.89 (s, 3H),
7.02 (d, 2H), 7.84 (d, 4H); M-+H 300.

Method J
Preparation of 4-fluoro-4-(2- {[4-(methylsulfonyl)phenyl] sulfonyl}ethyl)piperidine

Step 1: Preparation of tert-butyl 4-fluoro-4-(2- {[4-(methylsulfonyl)phenyl]sulfonyl}ethyl)

piperidine-1-carboxylate.

QO‘E&Q
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was added. The organic |ayer was washed with further
saturated sodi um bi carbonate (3x20M) and then bri ne.
wab@ecoogani c | ayer was dried and evapor at ed t oPQI/8E2085/000953
yellow white solid (1.05g, 10099 M+ 350.2 (- Boc
group). 10 Step 2: Prepar@tion of title compound F H

N,O OO0 S= - FI -4-(2- Y

4 TR i G Sy phbashlpeifomsgistig) geridine-1-
carﬂﬁf? latFéqu @»{l’éﬁ&pH' ?TIZS?I rrg@ti ?38/ 1 r51 [r1<§ loronil tharﬂe (%Snlill}) was added to a
suspenbigh ppdistrylaninesul fub tr{fietride 0. 6[3m15t4e7f§1n§1) int dicigioroaneghane (15ml) at

-70"\&1 étﬁ%ﬁg%%ﬂ,r $ ?egg ] ‘%fgg? O/QOAV’\@EO 35rO at:%l%s tel\r/nelgerature}%or 90 minutes. The
tem%@frﬁﬁp@%gé’ thek bAIGDYd %QH&@XQe]@ Ui (f"@'Wl'th étlrﬁﬁé;%r)a@upcﬁéﬂ b Afutes. The
- HN.HJ OO S=0 20 1:

: Preparation of
mixture tvab allgwedtoretiizds yeoin (@npe{rzftupe(amdtshtwasm fodmyh pghehopate (20ml)

sul,f I et hyl i peridine-. |. -carboxyl ate WO
wasdand e ety dsBoBbebuRS fughst Sturaied SodheP Garboniip 3x20mi)
and théR brine. The &@Rtic %fe}/jwas dried and evaporated to give a yellow/whlte solid

4- hydr oxy- 4- (2-{ (et hyl sul fonyl ) phenyl ] sul fonyl }eth
(1. 0§g)1Q9fVﬁéYIHd‘|3|5@2I( Baclgooup)at e (Method H, step 5)

(447mg, I nmmol) was added to a suspension of sodium

=

Step 2: Preparation of title compound

4-Fluoro-4-(2- {[4-(methylsulfonyl)phenyl]sulfonyl} ethyl)piperidine was prepared in a
similar manner to 4-methyl-4-(2- {{4-(methylsulfonyl)phenyl]sulfonyl}ethyl)piperidine
(Method H, step 9) to give a white solid (837mg, 100%) MH+ 350.15.

Method K
Preparation of 4-methoxy-4-(2- {[4-(methylsulfonyl)phenyl]sulfonyl}ethyl)piperidine

N\
Step 1: Preparation of tert-butyl 4-methoxy-4-(2- {[4-(methylsulfonyl)phenyl]sulfonyl}ethyl)

piperidine-1-carboxylate
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hydri de (40ng, 1mmol) in DVF(10m ) at OC and stirred
at this tenperature for 30 mnutes 5 and then nethyl

wo oalcae176D. 062mL, | nmol ) was added. After 2 hPOT/SE20051@00953
reaction m xture was concentrated. The residue was
di ssol ved i n dichl oronet 88ne, washed with water, brine
and then dried and evaporated to give a gum (460ny,
100%9 M+ 362 (-Boc). Step 2: Preparathon of title
conpound 10 S
4- Met hoxy- 4- (2-{[ 4- (et hyl sul onyl) yp]sulfonyl}eth

yl ) pi peridi ne was pr@par | ar manner to
4-met hyl -4-(2- { [ 4- Nyl s oayl phenyl ] sul fonyl }
et hyl ) pi peri di ne tho “d) to give clear gum

(250my, 63% . Met L 15 Pr epar at |\E§n of
N- (4- et hyl pi peridin-4-yl)-2-[4-(methyl sul fonyl ) phenyl ]

e e L Bl R e RRRSA P Pioggidine 1

carbohlylaf® (Me@didﬂ-l,?ﬁtqu)ﬂ(Mngalmmbl)Mas raddéd to a suspension of sodium

hydggq( ét% ?%t@%éy 13}%1\%&(21\/0612}) gj S%Eangﬁ%qdlgd I&}‘E; eﬁm%%ﬁgégrl SEOCminutes
and gﬂeg%%%%(l"i@&d@?@@@ngp ?ﬁn{o@ Wadhled. %ﬁé}‘@el%u}i’sy the reaction mixture was

am ne 36ml) and the resulting mxture was
conteagaed. Tlm mﬁdﬁb wasl dissadvedinglichlorametimptievashédwith watary brine and

thenygiied GaELPEPEER |SBAF D R BErLPLS MHE g
extracts was dried (MgSO4), filtered and evaporated to

WO 2006/ 001752 PCT/ SE2005/ 000953 81 dryness to give
Stept hidPrepargtiomeditidlesompouyhat e (8. 15g) whi ch was used

ot ek Sl B aFBbuhen TSy P RSl s preparea
in a\éﬁﬁlle@@ﬂﬁﬁer ﬂaqt@éﬁlyum(nr{[ﬂahawlgmlf@mjpaéxgyllsalf&%g)etmﬁnpendme

the resulting mxture was stirred
(MethadddrstapB)do gote cl@r gumr(@30mpéd3®act i on ni xture was
partitioned between dichl oronethane and saturated
sodi um bi carbonate. The organic extracts were dried
Methg$304) and evapor at ed to dryness to give the
sub-title conmpound (2. 2 as an orange oil which was
Prem@wn\mfﬂ\h(ﬁ:@thylmenﬁér%ur -f4-cagthysulfogyhiphery L satapide.
0.75 (t, 3H, 1.1-1.4 (m_6H), 1.3 (s, 9H) 3.1 (m

HN _\(—@sm
N \

O

Step 1: Preparation of tert-butyl 4-amino-4-ethylpiperidine-1-carboxylate

79O,

Step A. To a solution of 1-(tert-butoxycarbonyl)-4-ethylpiperidine-4-carboxylic acid
(CAS 188792-67-8) (6.72g) in dry toluene (100ml) was added DPPA (6.76ml) followed by

2

triethylamine (4.36ml) and the resulting mixture was heated to 100°C under an argon
atmosphere for 1 hour. The reaction mixture was allowed to cool and washed with saturated

sodium bicarbonate. The organic extracts was dried (MgSO,), filtered and evaporated to
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3.45 (m 2H). 10 Step 2: Preparation of tert-butyl

4-ethyl -4- ({[4- (met hyl sul fonyl ) benzyl ] am no }carbonyl)
w@e@enodsne- 1 -carboxylate. *O O S_ N O N PCT/IE2085/000953

sol ution of [4-(methylsulfonyl)phenyl] acetic acid

(395nmg) in dichloronethaké 15 (20nml) was added

di sopropél di ethylamne (0.3 fol | owed by

R AntERAdiAte 1S0GRtesS; lrSnghfcarwafolSﬁﬁl thbe%t f%bqsr e

drynesoioragye
ddition of tent-butyl
purlﬁ%lr%ﬁno 4- et hyl pi peridi ne-1- carboxylate (420nmg). The

r eStdptB.rkp arsoltitusreofivhs alsdviersoBdl fratn st A (8 28pemdlHiF € Oind) was added

18 hours, tion mxture was partitioned
pota@%ﬂ%@ﬁl@@%ﬂ%@@%@? famkendibe TRavisps MRSV irEed at room
LA 18 858 B NI PR RO ciempihne n

satusatdd sodivet bicarbgnate t Thegorgatiie axtrauts \em’ﬂyilnedtﬂeﬂgSOe) anicevaporated to
ive the s il e conpoun

drynl(s;sgtg%\?e t‘}elp\lﬁ)g\b ?%@ﬁ@yom@ (g %g) aszn ora ge501€gzglc§ gjas u§_e(L—w1thout
ﬁm}(e%uﬁi‘aatloﬁ lQMPHd@IbMS(% é7$f@ 3?{[%1' 1-13% (Qn (GFI) ?k')(s 9@13,13.1 (m, 2H),

3459(m,22ﬂ}l) 8 0 (d 2H) Step 3 Preparatlon of t|tIe
compound O n HNNS O 250
N- (4- Et hyl pi peridin-4-yl)-2-[4-(met hyl sul fonyl ) phenyl ]

Step?% %mﬁﬁn\@ﬁr%%ﬁ@an%ym @[4 ﬁhéﬂm%l@tﬁlfd@'lb‘ﬁ@ﬁzyl]ﬁmmo}carbonyl)
4- et hyl - {[4- (et hyl sul fonyl’) phenyl’] sul'fonyl Jeth

plperl)iplep]e¢arb¢ te(l\/la\t hod H step 9) to give a gum (M
325). WD 2006/ 0Q1752 PCT/ SE2005/ 000953 8%) Met hod M
Preparati on of :

4[(1 met hyl - 1H-/ m%/_zotfw Tdin-4-0l O
HN N

To a solution of [4-(methylsulfonyl)phenyl]acetic acid (395mg) in dichloromethane
(20ml) was added disopropyldiethylamine (0.38ml) followed by HATU (700mg) and mixture
was stirred for 10 minutes before the addition of zerz-butyl 4-amino-4-ethylpiperidine-1-
carboxylate (420mg). The resulting mixture was stirred at room temperature for 18 hours. The
reaction mixture was partitioned between dichloromethane and water. The organic extracts
were dried (MgSO,) and evaporated to dryness. The residue was purified chromatography on
silica eluting with gradient of ethyl acetate and isohexane to give the sub-title compound as
an oil (750mg). NMR (CDCls): 0.9 (t, 3H), 1.5 (s, 9H), 1.5 (m, 2H), 1.9 (m, 2H), 2.1 (m, 2H),
3.0 (m, 2H), 3.1 (s, 3H), 3.7 (s, 2H), 3.8 (m, 2H), 5.2 (s, 1H), 7.6 9d, 2H), 8.0 (d, 2H).

Step 3: Preparation of title compound

N-(4-Ethylpiperidin-4-yl)-2-[4-(methylsulfonyl)phenyl]acetamide was prepared in a
similar manner to 4-methyl-4-(2- {[4-(methylsulfonyl)phenyl]sulfonyl}ethyl)piperidine
(Method H, step 9) to give a gum. (MH" 325).
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1 5 Step 1: Preparation of tert-butyl
4- hydr oxy-4-[ (1-met hyl - 1H i m dazol -2
wQ koemoiTgt | pi peri di ne- 1-carboxylate O OH N N -PCT/SEMN05/000953
1, 2-Di et hyl i m dazole (2.5g) was dissolved in THE (100
m ) and cooled to -70C. B2Butyl lithium(16.3 m) was
added drop wi se. The reaction m xture was allowed to
warmto 10 -15C and stirred at -15C for 20 m nutes.
Methdg pgeacti on was cooled to -78C and tent-butyl 4- oxo-
1 -piperidine carboxyl ate added as solid. The reaction
Preparationrof 4wdb-nadthydvietinhidaxed2ryl)raethy Gpipetidinggeslat ur e and
was evaporated to drynegs—\The) regi due was di ssol ved
in dichloronethane (4 and ylashed wi th saturated
amoni um chl ori de (2x50 / -€d bver MgSO4 and
evaporated. The residue was purifild by chromat ography
eluting with ethyl 15 acetate to 4(])% nmet hanol / et hyl
acetate to yield tert-butyl 4-hydroxy-4-[(1l-nmethyl-IH
Step 1Y FdeFaRhtiofr of 13 Bl hllﬁdﬂﬁz LA[Mandth armmaa&ez-as a gum
p |elé%@400rrg; I\/H-Hﬁg% [(g:DClSSi1 2 (s, 3H), 1.45
yl)n(qﬁhylmerldpesl e@fbowlate 2 7 (s oH), 3.2 (m 2H), 4.45
(s, 34, 4.8 (m 4H .o 1H). 20
Step 2: Preparation of I

tert-Butyl 'N /
4- hydr oxy-4-[ ( 1- OlHim Nnet hyl ] pi peri d
i ne- | -carboxyl at (400 ng) was d| ssoj ved in TFA (10

m) and stirred at roomtenperature for 1 hour. The

T2 AR50 T S G o

But@0i6iLa0(1 832mP&Es S&Q@Dﬁbﬁ §G€5 The 8hcfilat mixduid Wirseylamad t@warm to

—15%&%@&%‘?&@% %‘p%)r %/q]%%e_g@/ {e]@Etl; e{ﬁ%%org)ledcfl tg -78°8_'c|1ndl;lel\lrt-butyl 4-
oxoA-piferidiRE Bybbh18d RENsisHRA eI PR %o niReute §&S ARWddRD Svarm to

room temperature and was evaporated to dryness. The residue was dissolved in

dichloromethane (100 ml) and washed with saturated ammonium chloride (2x50 ml), dried
over MgSO, and evaporated. The residue was purified by chromatography eluting with ethyl
acetate to 40% methanol/ethyl acetate to yield tert-butyl 4-hydroxy-4-[(1-methyl-1H-
imidazol-2-yl)methyl]piperidine-1-carb0xyiate as a gum (yield 400mg; M+H 296); NMR
CDCls: 1.2 (s, 3H), 1.45 (m, 2H), 1.6 (m, 2H), 2.7 (s, 2H), 3.2 (m, 2H), 4.45 (s, 3H), 4.8 (m,
4H), 6.8 (s, 1H), 6.9 (s, 1H).

Step 2: Preparation of title compound

{ L)

N

tert-Butyl 4-hydroxy-4-[(1-methyl-1H-imidazol-2-yl)methyl]piperidine-1-carboxylate
(400 mg) was dissolved in TFA (10 ml) and stirred at room temperature for 1 hour. The TFA

was evaporated to yield 300 mg of a gum, which was used without further purification.



ON OO01~ Q5 S 60% Sodi um hydride in mneral oil

(1.2 g) was suspended in DM (100 mM) and cooled to
wOMosjodr76Met hyl t hi 0) benzyl ] (tri phenyl ) phosphonPCIvsE2005/000953

chloride (5.7 g) was added as solid over 10 m nutes.

The solution was stirred&t OC for 1 hour. tent-Butyl

4- 0x0-1- pi peridine carboxylate (2.5 g) was dissol ved
Methed®DAF (20 ) and added drop wise over 10 5ni nutes.

t 140,]f 0om t enper at ur e
Ikﬂ;pﬁ“@??%Hggﬂgﬁﬂﬁ 9@@%%g$%p@¢§&#%r 4 hours. The
sol vent was evapora echardHt he _resi due di ssolved in
di chl or onet hane (5§ Mgat er (2x100
m), dried over MyS/ v at ed. The resi due was
purified by chronatography eI rg mﬁth iso hexane to
20% ethyl acetatel/iso-hexane to yie of an
Stepyhi Brepasgiianp! teqbuebé4- n@ttwltpg))bmhdezle]?quﬂ ings] —gquaoxylate
2.4 (m 2H), 2.45 (s,p3H), 4-3.5 (m 4H), 6.3 (s,
1H, 7.1-7.3 (m 4H). t ep Rr epar ati on of

tert-butyl

2-[4- (et hyl sul fﬁ%ﬁ@henyl - 0Xa-)6=ay aspiro[ 2.5]octa
ne- 6- carboxylate/OO ~-NOOO ey t - But yl

4-[ 4- (et hyl t hi 0) benzyl i dene] pi per ¢-1 - carboxyl ate
(1.1 g) was dissolved in dichloronethgne and 70% net a

5 chl oroper benzoic acid (1.42 g) added. T®&e— reacti on

was i nconplete after 1 hour so a further (1.4 %
rreté@%ﬁod;umﬁydbémmnmewé ol (wag)was sepsndshin HIME ( 100 ml) and

coogiy BartPOMBIRTR el DREGsb BB R Gl WA added s

solid@séei® minuted. PN VAo (Wasatirelt ht 0°¢) ﬂoetﬂ h@me terMBOEM 4253%@-1-

evapor ated. The residue was purified

pipasdh Aty R SIS sepieH i BMEHmD and added drop wise over
0 smifig B8RRI & AV Do SR RS R b
temﬁéﬂ)lturelfo'i 41}09rs( 'Mhe4bivent3wi¥eviaporatiland thebreSidide dis{oReddt)
(s, 11 7.5 (d, 2H), 7.9£d, 2H;. _Step 3:
dlchhpr@g)gﬂgpf: bﬂ? 18}) apd waghedgwitip wiatsr (2x100 ml), dried over MgSO, and
evaporated. The residue was purified by chromatography eluting with iso-hexane to 20%

ethyl acetate/iso-hexane to yield 1.1 g of an off white solid. NMR CDCl;: 1.4 (s, 9H), 2.3 (m,
15 2H), 2.4 (m, 2H), 2.45 (s, 3H), 3.4-3.5 (m, 4H), 6.3 (s, 1H), 7.1-7.3 (m, 4H).

Step 2: Preparation of terz-butyl 2-[4-(methylsulfonyl)phenyl]-1-oxa-6-azaspiro[2.5]octane-6-

carboxylate
O 0
S
% 0O
0=}
0]
20 tert-Butyl 4-[4-(methylthio)benzylidene]piperidine-1-carboxylate (1.1 g) was

dissolved in dichloromethane and 70% meta chloroperbenzoic acid (1.42 g) added. The

reaction was incomplete after 1 hour so a further (1.4 g) of meta chloroperbenzoic acid was
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OH HN SO2Me  tert-Butyl
2-[ 4- (et hyl sul fonyl ) phenyl ] - 1- oxa- 6-azaspiro
W 2008bocsANe- 6- car boxyl ate 10 (1.1 g) was di sSPCTEER0DFI000953
TFA (10 m) and stirred at roomtenperature for 1
hour. The TFA was evaporited and nethanol (100 m)

adaff 386 reaHion HonSFEARO rORR TR it BT GrOU g washed
wmﬁﬁx&a@ﬁ{ I /sdgﬁﬁméd%lv&t sg{, ;.;lﬁa TJ@BE%EP'Th& Pestdhe Wak gﬁﬂﬂed by -

M anmoni a anol conbi ned anmoni
chrommra]ghy elmgweh aﬁ%r ahddcetateriseehekadd @ ﬁ@%@lth}a avdtate/eso-hexane to

yietl 93Tar B gy iz splid aivg CER 1 3 os6 033 Eeans.08 & 3H), 3.6

: [ f7.5(d, 2H d, 2H).
38 {f(}’ﬁaﬂ%@bégﬂl}gl fl u(or op)hgngy(l - 3) (1, 1- di oxi dot etrahydro-2

Ht hi opyran-4- yl)propanal HO OSF O20 F

Prepar e imlar nner to that described in
Steﬁ\%fpﬁ %‘ &&faﬁ% CQPRYYT ti onal oxi dation step was

inserted after step,3—as ®HIl ustrated bel ow

Preparati on of SO Me

(4S. 5R) - 1- [ (3R) - 313, 5- Fnyl) 23- (1, 1- di oxi dot

etrahydr o- 2H t hi opyTar panoy| ]

- 3, 4-di net hyl - 5- phen%gl m dazol i di n-2-one WO
20@@#@3@82[%(@%3&% yDDI®SH- 1-85-6-aaspirh( 2. octhhe-Gcrrbbxylate

(11 ] P B Bef A (b amsitrsd memyFPps=rs eyt s TFA

wasldvhptry hddmethanol (100 ml) added to the residue and evaporated. The residue was

dissolved in methanol (10 ml) and poured onto a 10 g SCX2 cartridge and eluted with
methanol (6x20 ml) and 1M ammonia/methanol (6x20 ml). The combined ammonia washings
were evaporated to yield 400 mg of a white foam. NMR DMSOD®6: 1.3-1.4 (m, 3H), 2.6-2.8
(m, 5SH), 3.1 (s, 3H), 7.4-7.8 (q, 4H); M+H 270.

Method O
Preparation of (3R)-3-(3,5-difluorophenyl)-3-(1,1-dioxidotetrahydro-2 H-thiopyran-4-
yl)propanal

o

F
Prepared in a similar manner to that described in Method D except an additional

oxidation step was inserted after step 3 as illustrated below:
Preparation of (4S,5R)-1-[(3R)-3-(3,5-diﬂuorophenyl)-3-(1,1-dioxidotetrahydro-2H—
thiopyran-4-yl)propanoyl]-3,4-dimethyl-5-phenylimidazolidin-2-one
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4-yl) propanoyl ] -3, 4-di net hyl - 5- phenyl i m dazol i di n-2-on

e (7.779) in dichloronmethane (100m) was added
woreda/ctTsnr oper benzoic acid (70% purity, 8. 36gPCHAER0DFI@0953

resulting mxture 5 was stirred at roomtenperature

for 18 hours. A further &ount of

nmet a- chl or oper benzoic acid (8.36g) was added and the

m xture was stirre \for 18 hourg The /or gani cs were

washed with 2N Na o), drkfd$hnd evaporated to

a yellom1foan1(4§%1, usled iYa1_the next step

wi t hout further purisice . RN 13): 0.9 (d,

3H, 1.7 (m 2H, 1.9 (m 3H, [|2.1 {(m 1H), 2.8 (s,

3H), 2.85-3.1 (m 3H), H), -3.9 (m 2H)

5.2 (d, 1H), 6.6 (m H, 7.2 (m

2H); M+H 491. Method P P

(3-endo) - 3- (1- net hyl - 5 -y 8- azabi cycl of 3.

2.1]octan-3-0l OH NHN) N 15 Step 1: Preparation

of & Pﬁfl‘@tdethQXS,BRi@—[ﬁ&R:§~3]-(395-ﬁﬂhl%rcﬁih€n@)-3Qtéﬂaﬁydro-Z_H-thiopyran-

2, 5-'di net 2m) in

sol ution of 2, i oxyt etrahydrofuran (22.
4-ypropanagl]-3strdimeshylehicplierfytimidazohdinr2-amek( 7 Hen icdighlerpmashane

(1ol s B3 ST Bl v ity s S SR Higing minture

wasQffe®af fobMtemPeratiR€ faraStoutsN @A fittiértinfouh@sf Mktal dhfstopdrbenzoic acid
20 roomtenperature for 1 hour and then heated to 50C

(8.3p) W& addad end thgenixbue was stirpadiion 1 & howrs. Theoysarics were washed with

o EEHGE L RSB P S R o

rone

nextEEwRKO Ut Feitied putifibatihl NMRCCK)t 0.93a) IHRN T (g2 OL.9 (m, 3H),
with WO 2006/ 001752 PCT/ SE2005/ 000953 86
2.1 gpciDo? Sriet HBnd 85Fhk(agtibed< (MayEh, Ias-Hamided 2t D, 6.6 (m,

2 [ fle tracted with ethyl acetate
3H)(§{§$Mﬁmﬁ?}§awyé§'r acts were dried and

evaporated to dryness to give the sub-title conpound
as a brown oil which was used w thout further
MethodiB j cation (yield 13.66g, M5 216 MH+). 5 Step 2

' f L :
P N 0 me el g iy 2 doctan o
I

azabi cycl o[ 3. 2. 1] oct an- 3
HN =
N\/>

Step 1: Preparation of 8-benzylbicyclo[3.2.1.]octan-3-one

E% °
o
A solution of 2,5-dimethoxytetrahydrofuran (22.2ml) in 0.1M HCI was refluxed for 1
hour and then cooled to 0°C. 1.3-Acetonedicarboxylic acid (25g), benzylamine (15.6ml) and
10% sodium acetate (95ml) was added in one portion and the resulting mixture was stirred at
room temperature for 1 hour and then heated to 50°C for 5 hours. The reaction mixture was

cooled, basified with 2M sodium hydroxide, extracted with dichloromethane and washed with

water. The organics were extracted with 1M hydrochloric acid and washed with
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OH Gr N NN 1-Methylimdazole (0.385g) was

di ssolved in dry THE (20mL) under an argon 10
w@romsspitez e and cooled to -78C. A 1. 6M sol uti oPCDEE2005/000953

butyl lithiumin hexane (3.125nl) was added slowy

and the resulting m'xtureSvaas stirred at -78C for 90

m nutes. A solution of

dichipspegthage. JhgBHBSAMS dFyEr zfaaweﬁ%wrsh &Nesqdium hydroxisde @pg extracted

T r
w1thaélﬁ/1en§%¥e e(@ngIZOO%ﬁg ?Igle é;r{ %{%f{ag{ Q%é\?g?ﬂe@h\#cpgﬁﬁo}a%d tf %i:}rhess to
givel thasib-title v@fpdlindras Addowh bid whieh wisised \aaﬂ‘m)ﬂfuutlhbr purification (yield

chl oride solution and extracted with diethyl ether.
13.6peMSrJ4nYIH hhase 15 was dried over MySO4, filtered

and evaporated to an oil, which was purified by colum

chr omat ogr aphy using a 40g SCX colum eluting with
Steﬁ-l%&;ié/rﬁcﬁ@ﬂls%e&&ﬁl @ranain)-al -mehyl/1 B-ih)idiz]-2id)-8-

I-(3 endo) - ( 1- mathyl 1H i m dazol - 2-yl) - 8-azabic

azal&}@fctlﬂé t%‘b‘?éﬁ - as a white solid. Yield 342ng.

NI\/R(CDC13) 7. 4(m 2H), 7.25 (mO :

6.8 (s, 1H), 3.85 (s, 3H), \ (sy'' 20 2H), 3.3 (s,

2H), 2.55(m 2H), ~ 2H), 1.85 (m

2H); MH 298. 34. ; P /I onf~of \yitle conmpound

OHN HN/ N _ N

Benzyl - ( 3- endo) - sthyl - 1H i m dagol - 2-yl ) - 8- azabi cyc

lo[3.2.1]octan-3-0l (0.32ng) 25 was dissolved in

et haM@{hy(lﬁﬁkltﬁk)Jle (A13368) was dissohtden (16 BRE 2@mD uﬁ@&baﬁdﬂrgbn

catal yst (0.0 was added .and_t he sulting m
atmspbedRd 8olad %)ﬁfoAflcﬁMEQIUH%Pé bu Hétﬁ%aheefﬁne( 125ml) was

add{ﬂ %&W%&M@ggﬁhggr . dEP i %%9%54’%96%;’90 Fifn&S A solution of 8-

and evap to yi el
benty3—8€mdb1):yc’iie K312 hbbtayﬂf&—bﬂrtb (1r85gamodry ZHA §5n8l) was added. The mixture was

alloN bl S ggl 1e)6t tg 8%%&1?3%&5“@%% o?/grsn?iﬁtb he?egcgg)(lgwazslgqgnched with
satugatcﬁd z(xﬁmoglll'ﬁn ch:fox‘%& s{o'l'ﬂtlo%'ﬂ}ld egtrz?btecf With 4dny1 LuRp "I(H@or%ﬁhc phase

d QPr epar ation o
was I‘dretl byd:r— $@4, Ifdteh;d qndpwapcdatnd 410 yﬂ oil,2whidh vae plwyfieiibyf colymn

chron)nz{J oé)raphy usmg a 40g SCX column eluting with CH,Cl,/CH;OH/0.880 ammoma
(9/1/0.1) to yield 8-benzyl-(3-endo)-(1-methyl-1H-lmldazol—2-yl)-8-azablcyclo[3.2.1]0ctan—3-
ol as a white solid. Yie.ld 342mg.

NMR (CDCl3): 7.4(m, 2H), 7.25 (m, 3H), 6.85 (s, 1H), 6.8 (s, 1H), 3.85 (s, 3H), 3.6 (s,
2H), 3.3 (s, 2H), 2.55(m, 2H), 2.25 (m, 2H), 2.05 (m, 2H), 1.85 (m, 2H); MH+ 298.34.

6.85 (s, 1H),

Step 3: Preparation of title compound

OH
HN =
N \/>
Benzyl-(3-endo)-(1-methyl-1H-imidazol-2-yl)-8-azabicyclo[3.2.1]octan-3-0l (0.32mg)

was dissolved in ethanol (30ml). Ammonium formate (0.63g) and 10% Pd/C catalyst (0.032g)

was added and the resulting mixture was heated at reflux for 18 hours. The reaction mixture
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yl] acetamde O ii O/ S O HNNI10 Step 1:
Preparation of tert-butyl
wd2@aioors2- met hyl pi peri di ne-1 -carboxylate O pCNSARS/000953
Step A To a solution of
1-(tert-butoxycarbonyl)-4&7et hyl pi peri di ne-4-carboxylic
id (CAS 188792-67-8) (1.71 in dry to]uene (30ml)
was ltsretrend ¢vepspated 10 Wl &"i’@)'%\%‘d“%@ﬁ'W‘F‘E{dﬁ%qa%ﬁlﬁ'&
Hidy dt912)11806h 818 o8 §SMd V@latBi syr e was heated to 100C
Az u%ycj'itz[wan ]gggon 1% at nosphere %qo% 1.5 hour. The
r edVIRAEDGEINE 6186 (syd$1) ab.B dsya d)t D8E (s BHAM6 (s 2He R .44 (rh, 2H), 2.3
r d odi bjicarbanate. The organic extracts
(m, éﬁi%ﬁ@%g&@n’ #ﬁﬁt@ﬁégogr’(a- evaporated to dryness
to give the internediate i socyanate (1.69g), which was
used wi thout further purification. Step B. To a
Methotl @ i on of the above solid fromstep A (1.69g) in THE

30m ) S e 2 ot assi tyinmethyl silangl ate..
PrerulP it A S-S AP B R A DA GRSy Dp Grgin- -
yllat@fmReature for 18 hours. The reaction mxture was
partitioned between dichl oromethane and sat urat ed
sodi um bi carbonate. The organi c ext ra(ﬂs were dried
(MgS™) and evaporated to dr 0 sy/ve t he
sub-title conpound (1.21g) & ange Qi | which was
used wi thout furthe rifi 25 NMR (CDC13):
1.2 (s, 3H), 1.4-HNg ( H, 3.273.6 (m 4H). Ste
2: Preparation of tertZbutly]
4- (et hyl am no) - 4- net hyl pi peri di ne- 1- car boxyl ate WD
Stepgfgﬁﬁéé%g%@?oftté};{ {b@%ﬁ?&ﬁhﬁ@@%&hy@ﬁ)emiﬂe Qafboxifatd
4- am no- 4- net hyl pi perixdi ne-| - carboxyl ate (1.21 g) at
0C was added acet al (0, ) and then stirred
at this tenperature far 1 N A&terthis tinme
sodi um tri acet oxybor ohydrdyde 4g\]H¥vas added and the
resulting mxture was stirred at 5 roomtenperature
Step; A){ Tb& SaRitios of THRrE-B@6kyArboNlyyi4 By aseridfiet4-tdrB88Mic acid (CAS
et ween
188792-67-8) (1.71g) in dry toluene (30ml) was added DPPA (1.82ml) followed by

triethylamine (1.17ml) and the resulting mixture was heated to 100°C under an argon

atmosphere for 1.5 hour. The reaction mixture was allowed to cool and washed with saturated
sodium bicarbonate. The organic extracts was dried (MgSQy), filtered and evaporated to
dryness to give the intermediate isocyanate (1.69g), which was used without further
purification.

Step B. To a solution of the above solid from step A (1.69g) in THF (30ml) was added
potassium trimethylsilanolate (2g) and the resulting mixture was stirred at room temperature
for 18 hours. The reaction mixture was partitioned between dichloromethane and saturated
sodium bicarbonate. The drganic extracts were dried (MgSOj,) and evaporated to dryness to
give the sub-title compound (1.21g) as an orange oil which was used without further
purification.

NMR (CDCL): 1.2 (s, 3H), 1.4-1.7 (m, 13H), 3.4-3.6 (m, 4H).

Step 2: Preparation of tert-butyl 4-(ethylamino)-4-methylpiperidine-1-carboxylate



10

15

20

di chl or onet hane and saturated sodi um bi carbonate. The
organic extracts were dried (MJSO4) and evaporated to
wa@leopnesrs1 0 gi ve the sub-title conmpound (1. 23gPCHSERANS/000953
oil which was used w thout further purification. NWR

(CDC13): 1.2 (m 6H), 1.881.65 (m 13H), 2.7 (g, 2H,
3.3-3.7 (m 4H) 10 Step 3: Preparation of tert-butyl

4- (et hyl {[ 4- (rret hyI suI onyl| )phenyl ] acetyl } am no) - 4-
nmet hyl pi peri di ne- yl SO0 O- ON /\
N To a sol ution of 4 fon henyl acetic acid
(1.49g) in dichloronet hané) 15 Hvas added oxal yl
chloride (0.66m ) then a catal ytic qnount of
dimathylformam'de The resulting m Xture was stirred

o i IR A Ao g alsibesiliper eoxTee (31g) at o
was;aglqtcf iigﬁaxgguytug g(ijf‘_’,lﬁﬂlt) Qlﬁ@ fRhRAAEd atthisteBSraRAARA 11Hdur. After this

timejsqdaurh ylnmqtomwomhymdq)(ll pigewididded hnd thelyosuting mixture was stirred at

roorleipi by r 48 mB e T AT RN ixte s pétined Hisiye

dicHlGOMetRARD ahd@bdthiratct @bdihfh B184tbSnate e lo@Hmid é?@ra@is)Wél'é ﬁrled (MgS0,)
was partitioned between dichloronethane water.

and g epomated exdyaess 4o give haubetiile qggound fh2B 3 wa po peltVéuch was used

ﬁﬁ rude m xture was purified on silica
Wlthq)ruy %rﬁun eatlﬁ? elution 1.1 Ethyl acetate: Hexane to

Et hyMRa(mcalg)e 1029y, i6el) di 44165 (ayt13H) 2.1 €4, tm) 3.3-3.7 (m, 4H).
{[4- (et hyl sul fonyl ) phenyl ] acetyl} am no)-4
net hyl pi peri di ne- 1- car boxyl ate 0.45g. WD 2006/ 001752

Steﬂig'ifrgﬁﬁg@o?{_ %9%"2%%%@9@ [{-%gss}nf@y‘ll@%%%y’lﬁaf{%} Faytiifo)-4-
metbﬁpipeﬂﬂi)nn-chéﬁm&(yltate 2H), 3.75 (m 2H), 3.85 (s, 2H),

7.5 (d, 2H), 8.0 (d, 2H). Step 4: Prep atlon of title
compound 0 n,- k 0 SOHNN

>\—~Q &

To a solution of 4-methylsulfonyl phenylacetic acid (1.49g) in dichloromethane
(10ml) was added oxalyl chloride (0.66ml) then a catalytic amount of dimethylformamide.
The resulting mixture was stirred at room temperature for 2 hours. After this time the mixture
was evaporated to dryness and then redissolved in dichloromethane. This was added to
solution of fert-butyl 4-(ethylamino)-4-methylpiperidine-1-carboxylate (0.84mg) in
dichloromethane (10ml). The resulting mixture was stirred at 60°C for 2 hours and then at
room temperature for 18 hours. The reaction mixture was partitioned between
dichloromethane water. The organic extracts were dried (MgSQO4) and evaporated to dryness.
The crude mixture was purified on silica using a gradient elution 1:1 Ethyl acetate: Hexane to
Ethyl acetate to yield tert-butyl 4-(ethyl {[4-(methylsulfonyl)phenyl]acetyl} amino)-4-
methylpiperidine-1-carboxylate 0.45g.



5 tent-Butyl 4-(ethyl { [4-(methylsulfonyl)phenyl]
acetyl } am no)-4-nethylpiperidine- | - carboxylate

w@ Bo0dBgi7smas di ssol ved in di chl oromet hane ( 15nPgT/8E2005/000953
whi ch was added trifluoroacetic acid (5m). The
resulting m xture was sti®8red for 1.5 hours at room

tenmperature. The crude m xture S _evaporated to
dr JIMBICRIC): bt S50 157 bmH) et o dbD)-2ol (m, 41, 3.15 (5, 3H), 3.2 (m,
i r (o] [ tion. The
2H)g§}.g§;h?tﬁ§§(‘:3?§&ﬁ1§ Qﬂ’r%%dfsi’ gia()‘,o“?\./fg?{ﬂ Q%’S%g((g% evapor at ed
to dryness to give the title conmpound as an orange

foam (0.32g),. MrH 339 Method R 15 Preparation of
Stepyd: daeRasatiop Fitle cPBPAUYL y| ) - 5- (et hyl sul f onyl ) - 1H benzi

m dazole /--- NHNNS O 0O Step 1. Pyeparation of
tert-butyl 4-nethyl-4-{[4-(methylsulf [)-2-
ni trophenyl] amno) pip erigne- epxyl ate O

ONMO ~--NN X O 20| To | ution of
tent-butyl 4-am npy per)ﬁ' INTE-™T oxylate (1.5g) in
: di met hyl  sul phoxi d 0 was added

5 2-fl uoro-5-net hyl sul f onyl nitrobenzene (1.53g) foll owed

by anhydrous E&tassiun1carbonate (3.49) and the =
r ederr-Buiy Anfestiti{d-(mgthy utery rhgnylirsetyl kgmino)ypmethylpiperidine-1-
-/ / '
carb G e i o RN T, ] Pro e Tl bR
triflidrbaredt hyid (&bt Theresgitidy miXines wagsinredfome 5 drodrsi at oomnd
evaporated to dryness to give the sub-tjtle conmpound,
tempRLRtuFe- w@g civde iU WAt eapPiatRdto gprmess %re@ttiiehl?arwgmﬁ’di%emeen

10 dichgol_rég’xgt.hzli%(\%c( %&gﬁlbn lg)éd’%ébgéﬁc‘ so?}?tggn( r’%iie @gém;‘xi_cl) é(?dgts %vr{c]ge gﬂ}i—%d over
MgSO4land (estapazidpd o Sryfieks t@ give Thatitlewwondund 8t ep ofange foam (0.32g), M+H

Preparation of tert-butyl
3394. et hyl - 4-[ 5- (et hyl sul f onyl ) - 1H benzi mi dazol - | -

Method R
15  Preparation of 1-(4-methylpiperidin-4-yl)-5-(methylsulfonyl)-1 H-benzimidazole

/=N
HN N

S’/O

I

Step 1: Preparation of tert-butyl 4-methyl-4-{[4-(methylsulfonyl)-2-

nitrophenyl]amino } piperidine-1-carboxylate

O -
0) N0
2 O
0
5C°
o)

20 To a solution of tert-butyl 4-aminopiperidine-1-carboxylate (1.5g) in dimethyl
sulphoxide (20ml) was added 2-fluoro-5-methylsulfonylnitrobenzene (1.53g) followed by
anhydrous potassium carbonate (3.4g) and the resulting mixture was heated to 100°C for 3
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yl ] pi peridine- | -carboxylate ON ~-NN XC S O --
O 10 To a solution of tert-butyl
wa 200800752 4- [ 5- (et hyl sul fonyl ) - 1H benzi m daz oPET/SE2005/000953
yl ] pi peri di ne-1-carboxyl ate(2.43g) in ethanol/acetic
acid (100nml) was added tPPethyl orthoformate (9. 7mnl)

hous B B S GOl teeh 6 DULER fatiFe Fth cthy acetate
(x3)ETB’J Qe cvERSBRABd €IaRbitkd %?&@Q@ give thSAB-tQ cohfhound,

“hours.” The m xture was cool ed, | tered and evaporated
whi¢howaly yaed yathpot fyirther purdwakoyréeld X4 m 15 Yield 2. 31

2B EELas s 30! P gl P . 2 Ty 230 G 32

2H) 3t ¢m, 5H) A 18 (d12H) 7.8(dR2 MM .8 ImDH).8.2 (m 1 H), 8.4 (m
)1 }—f) gti)ep 3(: P@epar(ati o}r:’yof%: Ti%l e Conpound /N HN N
S;01, \' 20 Otert-Butyl

s AT DL oDI O G2l
yl]piPefibiner 106mbdgMae (15m) to which was added
trifluoroacetic acid (5m). The rsulti ng m xture was

stirred for 1.5 hour§), at cRper at ure. The crude
m xture was evapokat e&—tmﬂﬁﬂs and then partitioned
bet ween 25 di chl o%? han d 2M~sodi um hydr oxi de
sol ution. The orgdnic extracts ried over WO

2006/ 001752 PCT/ SE2005/ 000953 91™WISQ4A-@nd evapor at ed
to dryness to give the title conpoundji&s an orange
foam (1.17g). MtH 294. Method S 5 Pr@paration of

4 r{'%tah%llut}o%torf ?e@%%ﬁt?fl Ryrrrléatﬂyl% - 5%183%3%5&?0?1%?)?1H-benzimidazol- 1-

yl]piperidine-1-carboxylate(2.43g) in ethanol/acetic acid (100ml) was added triethyl

orthoformate (9.7ml) followed by a catalytic amount of 10% palladium on carbon. The
resulting mixture was placed under a hydrogen atmosphere (3 bar) and heated to 80°C for 16
hours. The mixture was cooled, filtered and evaporated to dryness to give a dark green foam.
Yield 2.31g.

NMR (CDCl): 1.45 (s, 9H), 1.75 (s, 3H), 2.2 (m, 2H), 2.4 (m, 2H), 3.1 (s, 3H), 3.4
(m, 2H), ‘3.7 (m, 2H), 7.7 (m, 1H), 7.8 (m, 1H), 8.2 (m, 1H), 8.4 (m, 1H).

Step 3: Preparation of: Title Compound
/=N
HN N
S/,O

)
o’\

tert-Butyl 4-methyl-4-[5-(methylsulfonyl)-1H-benzimidazol-1-yl]piperidine-1-
carboxylate (2.31g) was dissolved in dichloromethane (15ml) to which was added
trifluoroacetic acid (Sml). The resulting mixture was stirred for 1.5 hours at room
temperature. The crude mixture was evaporated to dryness and then partitioned between

dichloromethane and 2M sodium hydroxide solution. The organic extracts were dried over
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O HO Step 1: Preparation of
4- met hyl -t et rahydr o- pyr an-4-carboxylic acid nethyl
wWe2106/00172 CO2Me  Tet r ahydr opyr an- 4- car boxyl i ¢ BCI/8E2005/000953
met hyl ester (14.42g) was dissolved in anhydrous 10
tetrahydrofuran (250m ) &id cooled to -78C under an
at nrosphere of argon. To.this stirred sol ution was
Mgy ev\ap%ragegirt@ ﬁa@eSSI toghyedhs Bile coppornding 28 or3ngp daam 61 172)-
M+gb¥ysol ution in THF, ~ 100m ). The sol ution was all owed
to warmto 0C stirred for 15 m nutes, then cooled to
-78C. To the cool ed sol ution was added, dropw se via
syringe, iodomethane (6.2m). The solution was
Method S ed for 30 minutes then allowed to warm s oWy to
t t further 3 hours.
P e e oy o BB L oed aqueos
amoni um chl ori de and p foned with ethyl acetate.
The aqueous portions wereg furfther extracted with
‘ethyl acetate then the cqmbi organic fractions were
washed with water then bri H dried (MySO4) and
filtered. Evaporation of solvents under reduced
pressure gave a yeIIow oi | wfPch was purified by tvvo
cessi ve round nn chr aph usi n
Stepg}r §d?laﬁ%tloaf°fé‘flﬁﬁﬁi.‘/§£eg@ O PHTANSHCHERIE 2 %9?%
sub-titled conmpound (7.25 as a yeI | ow oi I .
(CDA 3): 1.23 (s, 3H), @.49 2H) , 2.02-2.10(m
2H), 3.43-3.51 (m 2H), s, 3H), 3.75-3.82 (m
2H). Step 2: Preparation
(4- Met hyl -t etrahydro- pyran- 4- ﬁ?zMﬁt hanol O OH 25
WD 2006/ 001752 PCT/ SE2005/ 000953 92 To a sol ution of
4- Pﬁ_@frﬁw eRranryrarhexyli acid methyl syssAlft@2gtwas dissalyqd in anhydrous
e
e Euad (LTI il RIRMEC AT, PR PLRIRBRE B 0.8 il simed
solutiuﬁ wlaa hddadniiaytiygh, ﬂldﬁummé(Bthhylmml)M1mnM $Ql3tidy in THF,
The reacfion solution was left to [

t t -78C f 3
100mg)y, rLhesplutionagatoved oo o Er gtf?ﬁd'efroahgn}l@ftﬁs flaf?léppled to
7840 T %1@36&@%01&1&9%% dd%dTJi}% M’s@%%j in %&J}g&hane (6.2ml). The

quenc saturate R Um' chior
solupien wiat stimetifon30 mindtes then nboetdwnearnidiewhtoeoers temperature and

. tions re furfher extracted wt or onet hane
stlngqgéﬁ atiﬂghé/\r% ours. "I"he reactl)%n was then quenche w1hh saturated aqueous

ammonium chloride and partitioned with ethyl acetate. The aqueous portions were further

extracted with ethyl acetate then the combined organic fractions were washed with water then
brine then dried (MgSO,) and filtered. Evaporation of solvents under reduced pressure gave a
yellow oil which was purified by two successive rounds of column chromatography using a
gradient of ethyl acetate in iso-hexane to give the sub-titled compound (7.25g) as a yellow oil.

-NMR (CDCls): 1.23 (s, 3H), 1.49 (t, 2H), 2.02-2.10 (m, 2H), 3.43-3.51 (m, 2H), 3.71
(s, 3H), 3.75-3.82 (m, 2H).

Step 2: Preparation of (4-Methyl-tetrahydro-pyran-4-yl)-methanol

@
OH
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conbi ned organic fractions were washed wi th brine,

dried (MgSOX4) and evaporated to give a clear oil
wovkiosioves purified by col utm chromat ogr aphy UBCTISE®05/000953

gradi ent of ethyl acetate in iso-hexane as eluent to

give the sub-titled conpdldnd (5.54g) as a clear oi

10 NMR 13 1.0

( dd® 2 C%E)anof)ébm(:glyE p&bahycg'owra(rg car%)pbq:!hcsac&n]@%a ester (7 75g) in
nh Brduftt leat& PR CRILRANAT, 1098 Of -iso-
e %d}'})l\/léstﬁyg tetran (?Joe yran- 4-car boxélodeh dlgmugsvll-‘lz %mnfg’ di-iso
butyPyinindhimntrydatié (Jlri\dshhltmmreDCM, 125n)). artet r€mtiohes(>h1)io(1 2\&g Jeft to stir

at 9@%@@% ﬁglgrs%t% %r}g{gpgg gqs)ﬁn o p%pactll?rg alncrf le { t%hsltlg E‘o(% qurtﬁl er 2 hours.
Thefacteh WAk ”tﬁe%tcfu@ﬂéﬂiﬁ%lﬁy dafiatdd abﬁln)onm?ﬁ RARAHe b g%ﬂ)ioﬁe@ with

di chl oronet hane (100m ) was added to the stirr
dlclﬁmpeﬂmnonThmnhuehes poreem wma funtHer emacgtd with dich®tomethane then the

comPReEERC R Sath Vored TG dri (eI med kPR to give 2
cleael bBtWhidh RaPSITifidDyLo¥finn é‘ﬁx%ﬁfato%i’@ﬂ%? maﬁlg%rgrmlemf\éﬁm Scetate in

O under reduced pressure, a brown” gum wh
iso- lpmqane aecluent te giverthe sibrtithastcogmaphd (LUsdg)gs a clegr aldh ent of

(> MUBETARE 1100 1 3Fr 3R Gyt SE T B Feg . 110337 6,

2H)135@(c(c111ddH)%W4(d123fb (dt 2H), 3.51 (ddd, 2H), 3.77
(dt 2H) , 25 Method T Preparation of
benzyl 4- { [2 (4 nethylplperldln 4-yl) ethyl]

sterp i §tiot PEARIRL- GRan gy Bh Rtk o o 1

Preparation of tert-butyl
4-[2-({1-[ (benzyl oxy) car i peridin-4- yl}

sul fonyl )ethyl] -4-nmethylpi pepidine- | -carboxylate O
ONJ~ O O.,

Pyridinium chlorochromate (11.55g) and Celite® (23 g) were mixed together and
suspended in dichloromethane (250ml) at 0°C. A solution of (4-methyl-tetrahydro-pyran-4-
yl)-methanol (4.65g) in dichloromethane (100ml) was added to the stirred suspension and the
reaction left to stir for 24 hours. The reaction was diluted with diethyl ether and filtered
under suction, washing the filter cake with diethyl ether, to give, after evaporation of solvents
under reduced pressure, a brown gum which was purified by column chromatography using a
gradient of ethyl acetate in iso-hexane to give the product (3.26g) as a clear oil.

NMR (CDCl;): 1.11 (s, 3H), 1.50 (ddd, 2H), 1.94 (dt, 2H), 3.51 (ddd, 2H), 3.77 (dt,
2H), 9.47 (s, 1H).

Method T
Preparation of benzyl 4- {[2-(4-methylpiperidin-4-yl)ethyl]sulfonyl} piperidine-1-carboxylate
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OOS5 To a stirred slurry of 60% sodi um hydride in

mneral oil (220ngy, 5.5mmol) in DMV (1 Or) at 0C
wapaen0dshl anket of argon was added a sol uti onP@F/SE2005/000953

benzyl 4-nercaptopi peridine- 1-carboxylate (1.26g,

5.02mmol ) in DVF (10Om). 9Bhe mixture was allowed to

warmto anbient tenperature for 3 m nutes and then

tert-butyl 4-nmethyl-4-(2-{[(4-

met hyl phenyl ) sul f onyl ] oxy} et

pi peridine-1-garboxyl ate ( t hodN H, er D2rmol )
in 10 DVF (ENL) added apd the mxture ed for
4 hours and tNen ethh vacuo. eS|due
was partitioned mnth m@;er (100n1/100nﬂ) and the

organi c | ayer separate and washed with brine (50nl),
StepfIl I FREp@MRIn JTREADRHUAL] L('{fiNb@nzyflé &b@fr@&ﬁ]@@bendm -4-

concentrated in vacuo. resi due was dissolved in
y1} sptbvay et }-4-amethpipeadingd - @cbcacnrtﬁtero 75% strength 3-

chl oroperoxy benzoic acid (2.48g, 10.1gmwl) was added.

The m xture was allowed to warm 15 to @nbi ent

tenperature d stirred overni ght. i

diluted with

hydr oxi de_ (2x

magnesi

to | eave r €si due whi ch MH3/pMIIerd by flash
chromat ogr aphy using a gradient elution of 0 to 50%

et g a ﬁﬁefdasu & 6099 s&ﬁiﬁﬁi‘hgdh@e mthﬁ@raEB omm(ﬁn ql 5Idnol) in DMF
(1.11 @8 . MR ( CDC13) 4H) ,

(10rml) 2607 un@Hy JblanketOof(aggongwys, adglec_i_g sfqlpﬁlolgpg‘ benzyl gle(qqtptoplpendme-

gl B-adel . colmop B o)y 1yl iy 10 gm0

ambRér @exﬂper&nedaf 30 hipiuted add théreteﬁtoamﬂwﬂxea@qu ¢t - but y|
[ (benz ) car bonyl ] pi peri di n- 4-
ety I hasy DR TS L R e brehonEiatNthost by step 6 5.02mmol) in

oo b P LB S B Bl e

* Their8sidieox @ @arfitZated)witOCMIe/ater K100k 108 1)sdnd theorghnit ldyer separated

hour and then concentrated in vacuo, The resi due was

and yepshqd; Wish bne SORH: drip v eraoaenpsipmeufpentiltsied sedaoncenigted in
ngﬁ%féwﬁ&%?le&ﬁﬂ%@gﬁﬁ[}%%ﬁ&%ﬁ td(‘f)dcharfdwr é)t gy, strength 3-

e organic wer e conbi ned
chlodopeeckyohemrzoioagidg2i48p) Bl mpinat)avasfadti¢éd r Bk mmﬂure was allowed to warm

to amgﬁc o atgx)%gre I@Q \ét%%gdo ovoq%)igint\jl_ el'é)g r%/are}::tilc)g\lp%afs %i\lrptpg vélgh 8&% (IOOml)
ey ) AU s
magiksinculfate, filtered and concentrated in vacuo to leave a residue which was purified
by flash chromatography using a gradient elution of 0 to 50% ethyl acetate in iso-hexane to
give a white solid (1.11g).

NMR (CDCl5): 0.97 (s, 3H), 1.35 (m, 4H), 1.45 (s, 9H), 1.80 (m, 4H), 2.11 (m, 2H),
2.85 (m, 4H), 3.00 (m, 1H), 3.17 (m, 2H), 3.63 (m, 2H), 4.37 (m, 2H), 5.14 (s, 2H), 7.28 -
7.41 (m, SH); M+Na 531.

Step 2: Preparation of title compound
To tert-butyl 4-[2-({1-[(benzyloxy)carbonyl]piperidin-4-yl}sulfonyl)ethyl]-4-
methylpiperidine-1-carboxylate (1.1 lg, 2.19mmol) was added a 4M solution of hydrochloric
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10 Preparation of 4-(2-

[ 4- (et hyl sul fonyl ) phenyl ] sul fonyl }
werdvghdpsperi di ne-4-carbonitrile OO CN S HNe@Q/SEBVE@0953

1. Preparation of tert-butyl 4-(2-

[tert-butyl (di methyl)silph] oxy} ethyl)-4-

cyanopi per.i 4i ne- 1- car boxyl at e CN "Sik OO15 To a .
aciddl fpeh o) tﬁsmlyﬁurwe@% gfa%} heirad thengaggsarasgddn vacuo.

f
The A AN B BRI A 0 O b Mo
layef ddiaratad atrfeltweashydj wath forimer I?XHWLOSOmI\)E dﬂwl'urgaencalayers were combined and
. pressure-equal | ing roppi ng funnel was charged i.th

dried 0¥y TPRENGH @fsuk éfrsréﬁﬁsqgﬁn%ﬁte%m VACHP TREN Wg/vﬁvil%‘ﬁéoam
(10& 16nL) in tetrahydrofuran. 20 This solution was

ded slowy to the cooled stirred reaction sol ution.
OruNMB.c(@DGlQnO Bags, 3thnbBe(re, 4He 1r7@4ot, Aok, 210X {my ZHas4 (m, 6H),

.01 Wi ? el s Gty 2P re izt e Eldad edt w e
a solution of saturated brine and extracted into

ethyl acetate. The organic | ayer was separated and the
Metaqdébus portion was further extracted into ethyl

PrerGEiRY i e 2By R R PTG OR R DBE Tl pgpopitit

F| Itration and evaporation of sol vem S @nder reduced

pressure gave the crude product Mas purified by
silica chronatogra 2006/ 001752
PCT/ SE2005/ 000953 H 5 g d| é hyI acetate in
i so- hexane, to give ter utyl 4-(2-{[tert-
but yl (di met hyl ) silyl]oxy}et . 4- cyanopi peri di ne-1-ca
rboxylate (10. 2339) as a clear 0|I M5 (ES) 313

(M Bu)H'NWR (CDC13): -0.01 (s, 0.82 (s, 9H

Stepll e Zghgaz%ﬁ)él((g]éer% i){igy'i 4 ](2 7{§teétt7but}21g%mfﬂ1y§)g }—ﬁlﬁxygwls%l% % 9 8

cyarﬁpmmdaim Iocarbdxylset - b ut yl
4- cyano- 4- ( 2- hydr oxyet hyl ) pi peri di ne-I| -car boxyl ate N

Oo(:' ~OH >_ CN
N O A

To a solution of tert-butyl 4-cyanopiperidine-1-carboxylate (8.0g) in anhydrous
tetrahydrofuran, cooled to —10°C, was added a solution of lithium hexamethyldisilazane (1M
in tetrahydrofuran, 38mL). Meanwhile a pressure-equalizing dropping funnel was charged
with a solution of (2-bromoethoxy)-tert-butyldimethylsilane (8.16mL) in tetrahydrofuran.
This solution was added slowly to the cooled stirred reaction solution. Once addition was
complete the reaction mixture was allowed to warm to room temperature and left to stir
overnight. The reaction mixture was then quenched with a solution of saturated brine and
extracted into ethyl acetate. The organic layer was separated and the aqueous portion was
further extracted into ethyl acetate. The combined ethyl acetate extracts were washed with
brine and dried over magnesium sulfate. Filtration and evaporation of solvents under reduced

pressure gave the crude product which was purified by silica chromatography, eluting with a
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Otent-Butyl 4-(2- { [tert-butyl (dinmethyl)silyl]oxy}

et hyl ) - 4- cyanopi peri di ne-1 carboxylate (7.000g) was
waele@sobwer i n tetrahydrofuran and cool ed to O0OQCT/SE20hE/@0953

was added 10 tetra-N butyl anmoni um fl uori de

trihydrate (4.830g). The Peaction was allowed to warm

! t t d left t ' 8 h
eradig of ERBLIRHRG BaME e By e Bt EPbi 5T U at o
butyMUFREh mi@ﬂoﬁyiaﬁylﬁqlcﬁﬁﬁd}{i‘peri—@ﬁ%- [-8abbkARte\WBG. 2331915 a clear oil.

extractéed'twice into éth acetate and the conbi ned
et NS (BR)et 13t I-{RH DVR (PEl:)ia8fd ds, FHN0.82 (1 8H), 1.36-1.46 (m,

s LRSI AR ISR B S5 SRS BT B

silica 15 chromat ography, eluting with a gradi ent of
ethyl acetate in iso-hexane, t ive the tert-butyl

0
Stepi2: Rreprsatipn(of tery-Bn by ¢eayano-f 2 dedifagy ety ) piperdiosy} Hearkoxylate

g
(4.160g) as a clear oig) NVR_(CDCHR): 1.43 - 1.54 (m
11H), 1.69 (s, 1H), 1. (d, 2H), 3.05
(t, 2H), 3.93 (t, RH, 41\ 20 Step 3:
Preparation of —ré—o OH

4-cyano- 4- (2-{[4- (net hyl t hi o) phenyl ] t hi o} et hyl ) pi perid
i ne-1- carboxylate OCN SI-1 O tert-Butyl
4- ayraButyl-4¢ @~ {{yeatr-buty Kl imydthyi)siigroxd ethy -4 ay anopiperidiae-1-

3. 480 s dissol ved in anhydrous, dich] or [
carésmlafep(gm’@ s B itqtﬁaézsdrﬁﬁswr& ‘FﬂﬂfeéfrFP fiel %ﬂgﬂg eqs added
tetrd-NAHH 2R Sntid! &Eﬁi@étgth &x@tec(‘a%lg_@g)qt”ﬂlef&%o‘ﬁ‘&eﬁ allowed to warm to

stirring. Mean ress ual i zi ng droppi ng
roothuiempdratneesanclteft ¢restinfbt B8 bowsbefbredreing quentieaiysthe Additibn of
[ oronet hane. The sol ution o

chloride (1.16n) in .dichl f
sotue BHET LA it s SEAHIER “aa disa CaaRiFd Pise g ety

acetifel dnfl §k ERih LI 26EtdlecSorBeHS vARE Fafbdi kPP i Filtered and the
conplete the reaction mxture was warmed to WD

solv2ol @V@@fﬁ?@ed’ﬁﬁd@&@@@@d P98BSt 9iGe p Gbm oiénbhis atag perified by silica
bk Sresanearer g s RS SRR s e
4-cyARE-4e00t KyRied 8 tHy Wp R rivkinke N1 - ShirsdiyPdte (21 a{g? gs a &lR6r oI ned

di chl or onet hané "‘extracts were then fi ered under

sudNMBACDKAg): &3 pdr e (norl 18, 569 (sehtly, L¥fiér2H) ¢ @8ddRH), 3.05 (¢,
p u t - but yl
2H)45§§§%2ﬁ2rq@ﬂs( %ﬁ‘hyl sul fonyl ) oxy] et hyl ) pi peri di ne-|

5 carboxylate as a fawn oil (4.420g). Meanwhil e,
anhydrous N, N-di met hyl f orman de was added to a

StepdrHrepamation of ddevaneity@r {[ddmedoithiorisayHihint ethyDainsediae-1-

il..0.6859) and the resulting blue-grey suspension
Carb\%/g( 1a%:eool ed to OC. To this was slowly added 4-

(et hyl t hi o) benzenet hi ol (2.68g) then the r®action was
left to stir at 0€.for i Gt es. T e sﬁ‘rred
reacti on m xtyre Nhen ow y addpd sol uti on of
tert-butyl 4-.%@[1 S

& 4

tert-Butyl 4-cyano-4-(2-hydroxyethyl)piperidine-1-carboxylate (3.480g) was
dissolved in anhydrous dichloromethane and to this was added di-iso-propylethylamine. The
reaction mixture was then cooled to -10°C with stirring. Meanwhile a pressure-equalizing
dropping funnel was charged with a solution of methanesulfonyl chloride (1.16mL) in
dichloromethane. The solution of methanesulfonyl chloride was then added slowly to the

stirred reaction mixture, and once addition was complete the reaction mixture was warmed to
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10 [(nethyl sul fonyl) oxy] et hyl )

pi peri di ne-1-carboxylate (2.680g) in anhydrous N, N
walzovsbysE or mam de. The reaction m xture was tPETSE2005/000953

allowed to warmto roomtenperature before being

quenched by the addition9f water and extracted tw ce

into ethyl etate.. The conbhined ethyl acetate
10 JRTRRSEANSTe AR 4ot} T FRESHcRP U ¢ FPGiERGHonatAs Lo BHFneRRgyby the

addlﬂglg GFSQ%MHEed%H'nE W iBtiof hhd é)&{a'cf%ﬁ R} ce%ﬂ hvﬁeltll&di‘ﬁlﬁlﬁzfne The combined

duced pressure gave a yellow ol Ich was purifie
dxchhyorjnsthsmd extactiwaertteadilepidyndet sitcting amdteha;mrgrcnrbfesntvents under

red ugéﬁ gqte?sulre gff:v%ttgrtt %utyl 4I cs_i/gnctl SX{%rﬁr’nettholsgifgr?yﬁoggf]ettﬁylEplperldme 1-
carbiéxﬁ ?@9 ataw o{l (4 Zlﬁ@%t IMéathh% %ﬁ?&ﬂoh& W]@hﬁﬁaﬂgll}”cﬂ'hﬁﬁﬁﬂéjwas

carb oxyl at'e as a ~pal e yel | ow gum
addqdES)n pbﬁB)r(dﬂsBdm)’d-hydﬂﬂa (Q@B@mﬁrsum iB5ninerd] diB ((685 2 hi)d the resulting

blue%g'rg)?susp@sefg? VA cogf_%d toi) §8 T{)nials}l@ (S}ﬂ%ﬂg;ﬁiéed-fl 19 ,( d 20

(me%lg?trhplggbr?ﬁgen@gnol%h%Sgﬁth@ﬂ tHfe: refd’ﬂ%ﬁ?&‘a@tléf@fb &fr at 040 Ror 20 minutes. To
ert-

the stirred aicrstidn @ﬁxtu{e[ Was(tﬂnem hlpml)had@eph@pmtipn loif ger} -butyl 4-cyano-4-{2-

Gt BSTIEY Brinsraat aic A o ardal il SRR iyv-

dlm&hylfdrhﬁﬁnde-r OTHeVeSctWASnixHe @ds MRhal16We® FPReMP B Weinttemperature
acid (4. 271%1 at approx. 70% strength). Reaction was
€

befosg bmgs quanshedbihetaddition of wetep endextrastes) tmeymtomﬁl@d apetpte. The
comémaa 1 Il,]eflc%'iatél g)gpa%ysﬁﬁggﬁ%gr\?asggg Wath%rllltng n(g gH%g ériléeé nugnesmm

sulfdtelr Fil't%tlo'faQ)f ¥bILhte Snddiedivas ﬁf@éﬁdragh\&da Yél1Iow oil which was purified by
di chl oronet hane and the di chl or omet hane extract was
silice ghrempategmanhyweluting witha grefiers @f sthyt acetaterifpsebpxane, to give the zers-

buP Hlcb AR LI 8RR RIS B L Oloin BYAREH Al fie (M 0g) as o

|on un

paleR@lIwa@aﬂDS/ 000953 97 reduced pressure gave a white
solid which was then dissolved in 1, 4-di oxane and
st M$%f5)é’t93 %Bﬁfil}%rrperature To this was then added a

SONNRALDR Cr fiaHEss 0 ab i SH9XRRS {6, PO o3l 4if)9.47 (s, 31),

|te susp enél to stir
2.97hA06E(m, BiD), 46861l mw(nmzmm.w WHQH)J 722 (&@H)under
reduced pressure then the filter cake was washed with
diethyl ether and air-dried to 5 give

Step faﬁa‘%foéx'ﬁ'ﬁ'%'céﬁibf)ﬁwl ) phenyl ] sul fonyl } et hyl ) pi perid
|ne carbonitril e hydrochl oride (1 4999) as a white

tert-Butyl 4-cyano-4-(2- {[4-(methylthio)phenyl]thio} ethyl)piperidine-1-carboxylate
(1.700g) was dissolved in dichloromethane and cooled to 0°C with stirring. To this was
added meta-chloroperbenzoic acid (4.27g at approx. 70% strength). Reaction was allowed to
come to room temperature slowly, then left to stir for 18 hours before addition of aqueous 1IN
sodium hydroxide. The reaction was stirred for a further 30 minutes then was extracted with
dichloromethane and the dichloromethane extract was then washed with brine, dried over

magnesium sulfate and filtered under suction. Evaporation of the filtrate solution under
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M5 (ES) 357 (MtH)+ NVR (DMSO S: 1.83 (t, 2H), 1.99 -
2.04 (m 2H), 2.17 (d, 2H), 2.87 (q, 2H), 3.31 - 3.38
W@ 2006569752 3. 60 - 3.65 (m 2H), 8.24 (s, 4H), 9rPCHSEB®N5/000953
2H). 10 Method V Preparation of
(1S) - 3- chI oro-1-(3,5- d|f|91}’orophenyl)propan l-ol OH F
F Step 1: . Pre
reduped presmusE EEYes BT ROLoP BohaHS Fysprtitsatyett in biationgne apd gired a
roorﬁ texﬁ)éﬂaﬁﬁ}@ o fhis WasLbe ﬁ&ﬁﬁ%péoﬁﬂﬁ()ln of IP’i(erh d9- élf}xazl%r(ﬂrM 50mL) and
mol ), manganese chl oride (189ny, 5ol ), hi'um
the mmllgng oichite sashegsioB mas left tarstir ﬁu@ﬁélou(sl )Tlmmamtlpd gmxture was filtered

undy e stiarE Ty AP S S45F VB sped g ey gl gl dicd to
givegi-gi g[Aﬁ?ﬁ\@iﬁy@lﬂRJ@Qpﬁ&yﬂ%l%]ﬂtft@ﬂp?ﬂrﬂdﬁﬂe%c%omgge hytlir)ochlorlde

uorophenyl” magesi um 20 brom de (100m
(1.408g) asa@dehitedodidsyri nge punp over 1 hour. After the

addi,Li lete the reaction was stirred for a
%%éﬁ%ﬁhﬂﬁﬁ s and then 1M HC1(50ml) added. The
m NMREDMSOF3LT. B@ét;@lHW 1t9y a2 e4 tﬁvﬂ 218}, hery (63245@2718)7 (q, 2H) 3.31-

washed with water (100m ) then brine (100rr1)

3.3 5 Hega8s Buih @ul2 a@%“(%ﬁl‘lﬂ,&%(saﬁﬂ)concentrat ed |n
vacuo. Purified by flash chromatography using a
gradient elution of 0 to 10% ethyl acetate in

Meths@-\hexane to give an 25 off-white solid (5.60g). WO
2006/ 001752 PCT/ SE2005/.000953 98 NMR (CDCl13): 3.41

Prel{afatwmf 19)-Hohlogo-1-43sp-diffugrgphenylprgpani-ol7 (m 2H).

- Step 2: Preparation of title ound
(R) - 2- D phenyl - 2- pyrol i di nerret anol (694ng, 2.74muol)

was di ssolved in dryFIH t nospher e of
argon and trinmethyl bor|p
reaction was stirred flQ

0. Zmvol ) added. The
hours and t hen

bor ane. di net hyl sul fi de coyfpl ex (2.60m , 27.4nmol) was

added. The m xture was cqgbled to -4C and

3-chloro-1-(3,5-difluoropghenyl) propan-1|-one

Step 1: Preparation of 3-chloro-1-(3,5-difluorophenyl)propan-1-one
0]

Cl

F

A mixture of 3-chloropropionyl chloride (4.77ml, 50mmol), manganese chloride
(189mg, 1.5mmol), lithium chloride (127mg, 3mmol) and copper (I) chloride (149mg,
1.5mmol) was stirred in dry THF (50ml) under an atmosphere of argon for 1 hour. The
resulting mixture was cooled to 0°C and 0.5M solution of 3,5-difluorophenyl magesium
bromide (100ml, 50mmol) was added via syringe pump over 1 hour. After the addition was
complete the reaction was stirred for a further 10 minutes and then 1M HCI (50ml) added.
The mixture was extracted with diethyl ether (3x50ml), washed with water (100ml) then brine
(100ml), dried over magnesium sulphate, filtered and concentrated in vacuo. Purified by flash
chromatography using a gradient elution of 0 to 10% ethyl acetate in iso-hexane to give an
off-white solid (5.60g).
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(5.60g9, 27.4mmol) in dry THE (70ml) was added via

syringe punp over 1 hour. The reaction was allowed to
woReNbTsanbi ent tenperature and then stirred PCT/SE2005/000953

overni ght, cooled to OC and 10 net hanol (30nl) added

foll owed by a solution of984M HC in dioxane (7nl) and

the m xture concentrated in vacuo. Toluene (40m) was

ad BIRARIPGlne3 dhi(t dH3ol- 9%t 74, drdmbilH) ahd7 {he2H).

filtrate concentrated in vacuo to give a yellow oil

(5.479). NWMR (CDC13): 2.12 (m 2H), 3.58 (m 1H), 3.75
Step(INPrdgdratioh. AGitlerompbhnd 6. 73 (m 1H), 6.92 (m 2H). 15

EXAMPLE 4 The abiljty of conpounds to inhibit the .

bi kB1-AdPighenyARmysoligidenethanal £P4me, 2 4npmoly, s dissolved in dry THF

i , q .
und%r?ag' a%ﬂﬁx@pe &Pha[? 1 $hddrind l%@@gﬁl? MQEH%):%@%% 'tI‘ﬁee reaction

m Chi'nese hanster ovar ch expr
was sgedrior 2aiurdaniather06dane. diaeiydsul fiddeseplese (26 0nne 37 denel) was
i ncybated 20 wit .InMio

added:  Themixgyre 3tps ,5931)%3 A T4 G 15}23@%3-R?@p'\ggtsfkwrophenyl)propan-l-one

_ i - VERE | BB -
s SR80’ i (MR SATUBNEL kAR el e cacion
wastatlowbe tor wamp tocamiveast terepemturaad thyn stirrett overrEghtpeooled to 0°C and

o R SR LR LAV ST A e
coninfRleacs gac@g%CIs%glieQQ gfg??lb Qs RddeRthnd NI B V@RI filtered off and the

cal cul ated (I ertain conpounds of the invention
filtrita vencentrited &n vicubés give grello@DIFOM7ZEXAVMPLE 5 The

et MBACIE BT 2. 20 b 05 (G ) B g . 075 . 110,

6.90%83y). Menbranes were prepared from Chi nese hanster
ovary cells which expressed the reconbi nant hunman
CCR5 receptor. These nenbranes were i ncubated 30 with

0.1nMiodinated MP-la , [0k i ation proximty beads
and various concentrati OME@ conmpounds of the

I NV tabRity bAcdpoualds todhBib@she Bin@ing@ RANTDES wad agiaésed by an in
MP-1 a bound to the receptor was determned b

vitrg idiplighndibindingassayt iMembranesieere prepared frae §hims@zamster ovary cells

.Qbt ai I C ' .
PSS B DB ERTE e GRA R Al vt
with20) 0aV146diAated RANBES A9 mtilatabgrox BSityMbdads BndWdious concentrations of

cal cul ated (I CBOE_. Certain conpounds of the invention
the ¢pmpougds pictho inyentignin Yonwell phitast The smouat efipdipatad RANEES bound

o SRS LN | OOy SRR o
for Rdingmindvdndethe céndeéntritionvaf] compiband whichelispldced S0%pf bound iodinated
RANTES was calculated (ICsp). Certain compounds of the invention have an ICs of less than

50uM.

EXAMPLE 5
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-1a bound to
the receptor was determined by scintillation counting. Competition curves were obtained for

compounds and the concentration of compound which displaced 50% of bound iodinated



5 (to base 10) of the 1C50 result, so an IC50 of 1M

(that is 1 x 10"6M gives a Pic50 of 6. If a conpound
woamehessed nore than once then the data bel ow¢ESEW05/000953

average of the probative tests results. TABLE X Table

Nunber Con'pound nunber Pi9@50 I 1 9 6 | 48.9 I 5

192 2 9.3 4 9.4 11
MIPH(X, jygs 8algulaqefl (@0)9 (%erta}q co_mpcgmdrs of tpe inyegtien have aIxéCgo @ less than
SOM 17 9.5 11 18 9.2 11 19 8.7 Il 20 8.3 Il 21 7.7
195 v158 Vv28.0 VI 183 VI 16.3W

éo@@/s&l&lf?&ﬂ tH6-Tes St Q6Yed i Q0RDSundt @0 thélihvehtidn hre pfeddntel in Table
V1. In Table X 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

compound was tested more than once then the data below is an average of the probative tests

results.
TABLE X
Table Number Compound number Pic50
I 1 9.6
I 4 8.9
I 5 8.0
1 6 8.5
II 1 9.2
I 2 9.3
I 4 9.4
i | 11 | 9.5
I 12 8.3
II 13 9.3
I 14 9.4
I 15 9.5
I 16 9.3
II 17 9.5
I 18 9.2
I 19 8.7
I 20 8.3
I 21 7.7
111 1 9.5
\% 1 5.8
\% 2 8.0
VI 1 8.3
VI 1 6.3




VIIl 287 VIII 383 [IX17.3 W 2006/001752
PCT/ SE2005/ 000953 101 SCHEME | For conpounds of
wé esoswberst | V) wherein R4 is al kyl R4 Dean- St ar RCT/Sb005/000953
RAMgI PG N\ ~--(CN PG ND=O NCCH2COZR --// CO2R CuCN
CR2R 4 4 ~/R cH2SO4 R (B0020 L|CI _PGMN )'--~ HN\
DVEBO-—-// CN-CO2H THE/ NaCH BH3. HE BOC- N
BOOYN OH CO2H R4 |% NaH HS--// \ >N O ,0
B yILuo\ TT ) i
co unds of forrrula(l\/) wherein R&is fluord or
al kgxy Zn OH Li AlH& OH PG N~O Br CHZCO2R PG NN - x CO
RPGJ ~ 2 OH OH4i) NaH HS & SCH_ OH/ S02M PG N

EXtVIILG PG ii) mCGPBA c--, A DAST|NaH, Rt
IX 1 7.3




F SOV OR* S0O2Me PG NI PGN/S\/ 0000 W
2006/ 001752 PCT/ SE2005/ 000953 102 SCHEME 3 R4 R4 i)

W DAs/08432 DPPA PG N PG N COZR ii) NaOH PG N COXt/BI005/000953
R4 R4 O K+-OSi Me3 HATU, DIPEA PG N PG N R~ NH2
R7CO2H H N 5 SCHEME 4 CHIOR*MgX PG -N O PGN aR 10
WD 2006/ 001752 PCT/SEZOO%%&%ggéih 103 CLAIMS 1. A
compound of formula (1) Rz ~~NAR4(~) 5

V‘h?Bxeéd?n Aﬁ%%&ﬁm@ &pg\svherbm@H; is C1_8
al kyl , & NR 17 O) R18,

N O NR20R2' CN  RiMal R CN
Dean-Stark _ g PG—N
NCCH,CO,R CO,R u CO,R

R
LiC! cHZSO4 N (Boc),0
_— —_—
DMSO CO,H THF/NaOH

4

R’ BH,. THF R
BOC—NDL\ Y . BOC—NQ—\/OH —_—
CO,H

R i) NaH Hs
BOC—N \‘ -
ii) mCPBA
SO,Me

SCHEME 2
For compounds of formula (IV) wherein R* is fluoro or alkoxy

- Zn OH LiAIH, OH
CO,R OH

BrCH,CO,R \

SO,Me

OH i) NaH, HS
— PG—N
LG

ii) mCPBA

DAST
NaH, R*l

SO,Me

SO,Me
F OR*
PG—NC></\ PG—N
S S
7\
o/ \O .



10

NR22C( O 2R23, heterocyclyl, aryl or heteroaryl; Rl4,
R17, R 9, R20 and R22 are hydrogen or Cl.6 al kyl; 10

wh@e/0RE82 R18, R2' and R23 are Cl_8 al kyl (ope¢DaEdoh3/000953

substituted by hal o, hydroxy, Cl-6 al koxy, Cl.6

hal oal koxy, C3.6 cycloallk§l (optionally substituted by
hal 0), C5-6 cycloal kenyl, S(ClL 4 alkyl), S(O(Cl1L_ 4

al kyl), S(O2(Cl_4 alkyl), heteroaryl, aryl,

het eroaryl oxy or aryl oxy}ycpHae 3 heteroaryl C3.7

cycl oal kyl (optlonally substituted by halo or Cl.4

al kyl), C4.7 cycloal kyl fus t ora phen ring, C5,
cycl oql kenyl , DA RS heter cyc (itsé%%fimﬁim&a! y
)TUEOR by —oxg . 1Y 6 %& S(Op(Cl_6
hal o 'BW%T 4 al kyI or , R16, R18 and R21

can al so be hydrogen; or R14 and R15, and/or R20 and
R21 may join to forma 4-, 5- or 6-nenbered ring mhich
optional l'y includes_a nitrogen, oxygen or sul r

K-S, Sai d r@éﬁg opt | emab|yPEsUDS | t ut e alzgj\
__Qi_ﬁ—akaPG—- O 1(KL. 6 al (CIP%™ kyI
R2 i s phenyl tevgaryl , BiG%Er of which i
optionally substituted by halo, Cl.4 alkyl, Cl.4
al koxy, cyano or CF3; R3 is hydrogen or c1L. al kyl; R4
i s hal o, hydroxy, cyano, Cl1 6 al kyl, CF3, OCF3, Cl.4
al koxy(Cl_6)al kyl, Cl1.6 al koxy, C(ONH2, C(ONH(C1.4
al kyl), C(ONCL.s alkyléiggﬂgék§NH(Cl-4 al kyl ),
N(CLl.4 25 alkyl)2, C(O( ), S(O2(Cl.4
al kyl), N(C1l-4 al kyl)C(O Cl-4 al kyl, N(Cl 4

al kyl ) S(O al kyl) orRN(I@l 4 al k

al kyl pgs ¢ CH2)™ ' \hen
R4 is alky , al koxy(C1.6)al kyl, C(O NN R*
C(ONH(C1. 4 ) and C(ON(C1.4 alkyl)2, then R5 can

al so be NR6C(OR7, or a five nmenbered heterocycle
containing at | east one carbon atom one 30 to four
nitrogen atons and, optionally, one oxygen or sul phur
atom said heterocycle being optionally substituted
by oxo, Cl 6 alkyl (optionally substituted by hal ogen,
Cl-4 WO 2006/ 001752 PCT/ SE2005/ 000953 104 al koxy or
OH), H2ZNC(O), (phenyl C1_2 al kyl )HNC(O) or benzyl
[which is optionally substituted by hal ogen, Cl.4

al kyl, Cl1.4 al koxy, CF3, OCF3, S(Cl 4 alkyl),

S(O(CL 4 alkyl) or S(O2(ClL 4 alkyl)]; the five
menber ed heterocycle being optionally fused to a

cycl ohexane, piperidine, benzene, pyridine,
pyridazi ne, pyrimdine or pyrazine ring; 5 the ring
carbon atons of said fused cycl ohexane, piperidine,
benzene, pyridine, pyridazine, pyrimdine or pyrazine
ring being optionally substituted by hal ogen,

R

4

NCO
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cyano, Cl1_4 alkyl, C1_4 al koxy, CF3, OCF3, S(Cl1_4
al kyl), S(O(Cl.4 al kyl) or S(O2(C1_4 alkyl); ~and

wo b@sotrspgen of the fused piperidine ring bei POI/SE2005/000953
optionally substituted by C1_ 4 alkyl {which is
optionally substituted by0®dxo, hal ogen, OH Cl 4

al koxy, OCF3, 10 C(OQC1_4 aI kél) CN, C(O NH2,
C(ONH(C1_4 al kyl), C(O N I kyl)2, NH2, NH(CLl_4
al kyl) or N(C1_4 al kyl) 2}, C(O) (C14 al kyl) {wherein
the alkyl is optionally substituted by Cl.4 al koxy or

f | wotomdpoufd OF €rfalilad(Tpl kyl ), C(O NH2, C(O) NH(C1-4
alkyl), C(ONC1 4 al kyg)z or S(O2(C1_4 alkyl)
{wherein the alRyl is Bptionally substituted by

fluoro}; 15 X is Y, S(Op, /KA(O2NR8 or NRBS(O)2i m
and n are 1, 2 oy/ 3 & hixdr en, met hyjy, ethyl,
allyl or cyclopRopyl; R7 i nWi het er oaryl ,

phenyl NR11, heteroarylNR11l, phenyl (CL.2)al kyl,
hewdewaryl (C1_2) al kyl, phenyl (C1.2 al kyl ) NH or.

het.er o Cl. | kyl.) NH, wherein the 20 phenyl and
hefA‘ellsgg?%‘} gli' %ﬁszgﬁ &P? are optionally subst it ut ed by
SO AP T (G SRS el oG 4 7ty )
y al Ky
)—I@zf{%%@mi lmtewycmcly Mrmor etarearyl 2, NHC( O NH2,

ool RebB el 4Ry e ftionar Sy 7 i

CHRIS, RW&zbanmP&;e 2hs ﬂayle(agtlala11grsabstimnel@p¢ ndlenmycyoxy, Cr.6
hydr ogen, C1.6 al kyl or cycl oa
hefﬂé‘P&ér bs, a@fl@xa; Qw cychz?lkz/l MWeaahbkwbswted by halo), C56

LSO EL SRR Qe SO MQPICTIBI PR, o
aI hyﬂeroaqﬂo;t}ogﬁtrhbxywatﬁh, I&temoaryb akh cwloalbmgpummtlg Bubstituted by
¥?1180|nto orma 5- or nenber ring ich, i

941y algs s eyaloalid fuae@ﬁo eyﬁanyé g Cs rxyejqqfkenyl or,
B LA O PO
suhslbiotr mladlk’g'j/) onR”oR Rfrandd¥! bal dso bcyhydrogeml t r 0,

¥ dg%(&é’nﬁ%io or & & ﬁgln@égtcgz %gr 6-membered ring which
P /

e o e .

( Olsmbsbﬂmd by halooC sadisyli $(@Q)€C,. bylkylspmrm(@l oalkyl),

b ygp‘\%?@r@f%oﬁgf ggli?q%:f Whighig oatichAlY 'stbsiratad by halo, C; 4 alkyl,
Cia alkoxy,’ cyano_ or CF;; ’
R’ is hydrogen or Ci.4 alkyl;
R*is halo, hydroxy, cyano, C,.¢ alkyl, CF3, OCF3, C,_4 alkoxy(C,.¢)alkyl, C;.¢ alkoxy,
C(O)NH,, C(O)NH(C,.4 alkyl), C(O)N(C,.4 alkyl),, NH,, NH(C,;4 alkyl), N(C,.4
alkyl),, C(O)(C;.4 alkyl), S(O)2(Ci.4 alkyl), N(Cy.4 alkyl)C(O)C,4 alkyl, N(Ci.4
alkyl)S(0)2(Cj.4 alkyl) or N(C;.4 alkyl)C(O)O(C,.4 alkyl);
R’ is aryl, (CHz)nXR9 or (CHz)leo, or, when R* is alkyl, CF3, alkoxy(Ci.¢)alkyl,
C(O)NH,, C(O)NH(C,.4 alkyl) and C(O)N(C,.4 alkyl),, then R’ can also be
NREC(O)R, or a five membered heterocycle containing at least one carbon atom, one
to four nitrogen atoms and, optionally, one oxygen or sulphur atom, said heterocycle

being optionally substituted by oxo, C;.¢ alkyl (optionally substituted by halogen, C;.4
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Cl.6 al koxy(C1_6)al kyl, Cl1.6 al koxy (optionally
nmono- substituted by CO2R47, C(O NR48R49, cyano,

whedosnoesyl or C(O) NHS(O) 2R50), NHC( O NHR51, QreBSB2005/000953

hal oal koxy, phenyl, phenyl (CLl. 4)al kyl, phenoxy,

phenyl t hi o, phenyl S(O), pghényl S(O) 2,

phenyl (C1. iﬁkal kox%%)E het er garyl, heteroar | (Cl. 4).
hoelosiey DBy HOYCHD: GisaYIgi ¢ Ey! >rmqm@x§en%mpwsmonauy

%f%@?gdéwhﬁ"%m P RIP IR GRS SR E 33D, soxc

hy dikgRyor SGOY(O;.4 kEAY]; meaivleyhémbéiéﬂlétéilocﬂclabkmg ))ptlonally fused to a
S(ozcl4a|k|v% S(0) 2NH2,. S(0) 2 (014%y|)
S( @ygg]e@fng, PAPGE 1)‘:.;_>b<3rtz§1a<;1 (pynéxilqpﬂ aging pyringiding or pyrazine ring;

g: E}ﬁ%){rtg Sl %&Iﬁ(sg& ﬁ(é}‘%%h%\l%% él&e }rndme

NHB{ 2 re] pyirimidind or, p}@fz?pnmngx‘ﬁﬁg optidraly sobstierted Bﬁhalogen
a1 KA e Fsta iy st GRE 3R ST oriiober B0

°ptalk9'[)ahtlld’ the Hﬁlﬂ%geh Weagd fﬁé’edl'}ﬁ &dngﬁngabé‘lﬂ opt afly substituted by C;.
CCONA

koxy, cyano, nitro, . 4 af kyl
S( OplkyHRwhiCh 1s¢omidnylly kubzstxtulesl bf}(@)og tialogeraIOH/ 10y 4caulkoxy, OCF;,

opCIGHGHGs BofieN GO G UBRICA IRGIGIONEG otk No
aI NH@G bk% Qor N(G f Ql %3 C(Cﬁtléaﬂdy?y v&f@k@) Nlé alkyl is optionally

S(O) 2NF2
S( @)@@mﬂhbﬁaCky au«p}y 01pﬂ'e019} C{(@b (Gnelky)), Qﬁ@éNHt UEEINBIC14

o) B0 B oy NS Rt e i gonat

S(@lt{sﬁhrtédﬁjrﬂubr)o or S(O2(CL.4 alkyl)}, heteroaryl
BQ)I onal | ﬁnsubstltgut ed 20 by halo, Cl1_4 alkyl, Cl4

sy, O S(OhNRr et NEFS(0)6CL. 4 al kyl ) O O) NH,

(0 Lkyl thio, S(O(C -4 alkyl
6}%‘%3&? §|%)}y S(IO?ZNRE(SZ%?E(SB q?»%ﬁ 820)2(C1 6

| | h & Hy® ret by LAl 1§ X 1;
"&82% T, SR et ARy AR
ol B Lhsriry. PherpNg] terg(f@%s@hem&?@)@mw

o:‘_lg% tt?)() Zﬁ C‘Mgﬁﬁgg Béf {ﬂllfg,r&?@fé%? ?(l’glg %E?l&ﬁﬁn Wherein the

ri Ipberfyl hﬁ@bﬁeroakyl rﬂags Qf Ehﬁe @ptomally sabsteted enthhlp, cﬁmo,’l.mtro
or R31. R33, R35
= By, GrchlRAEC e KO SRR, SR RS2

2 SR8 SRICLEAH AN SR SIE RS, B Bz o By

R4ZlkyB491HGRBI)(Camd11@5)1 CanH, COa@peiliddn(9)(Cel alkyh)l &¥4, CHF,,
&{}L n(a;ajé S{Séltm ed by hal o, hydroxy, Cl
§ 1CEs 5P 'koxy, C3_6 cycl oal kyl,
lken
8 2?%14 it ndehadchben, 8 U4, ‘2{@32&?9& Ly or
. esnzmybhygero@ (21 c3lky o6} kyjrqloapl]qydm]lhetaroclyellyhr oaryl ;
hel nb%g% tlegg@glly?t ely WO 2006/ 001752

R12 and R" are, 1ndependently, hydrogen or C,.4 alkyl, or together with a nitrogen or
oxygen atom, may join to form a 5- or 6-membered ring which is optionally
substituted with Cy.4 alkyl, C(O)H, C(O)(C,.4 alkyl) or SO,(C,.4 alkyl);

aryl, phenyl and heteroaryl moieties are independently optionally substituted by one or
more of halo, cyano, nitro, hydroxy, OC(O)NR**R?’, NR**R?’, NR*®*C(O)R”,
NR**C(O)NR*'R*, S(0),NR*R*, NR*S(0),R*, C(O)NR*'R* CO,R¥,
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106 foregoing phenyl and heteroaryl noieties are
optionally substituted with hal o, hydroxy, nitro,

wo@/od178t kyl ), S(O (CL.4 alkyl), S(O 2(Cl_4 ab&yby2005/000953

S(O) 2NH2, ~S(O)2NH(C1_4 al kyl), S(O) 2N(Cl_4 al kyl )2,
cyano, Cl.4 alkyl, Cl_4 dPkoxy, C(O) NH2, C(ONH(C1_4

a%@@%@’é}b@vf‘ UL 5 SCB STRbT o bt

al ISYd)?IiSS R5 58 ng %éal%gylp%ega %‘Dh?yl I%?’3410 %oﬁﬁﬁ cRpRaloalkyl,

R54 and
ad % Rbkoay (Gh.¢)pdkohyCr crdleoxy (optlmaﬂiyamome@bsmtuwﬂlby CO,RY,

op CXBNSRIR S B, bireant ebFRYRITHhRRDL IR ek T

heh@lﬁ@ﬂdﬂﬂ/ 3ﬂhen)11 %91(8 ﬁ(?'p%hghcﬁlykﬁfﬂenyttﬁ‘l% pﬂ%’ﬁylSiO'j‘ YhenylS(O)s,

an optionally su stituted five menbered terocycl
c o phexiyh(Ch g)adkoxly chegeroanyg lmmrmw(@t Qalkyl hetetqar)ﬂgw or heteroaryl(C1

it d t ul ..
ot oRfSE: hiPpe e e SefEroe BBRG SadbrBaRl Foictes
f ugRbptBnaldNQlbEEfuted wigh hald, IrdrdkyS RITHO g(t@k &flk}flp rsm;)(@l . alkyl),

(1) as clainmed in claim1 wierein:

C{ SfORIGRISS LSPRRES, SN iy XKOO(G) MRy by cyano, C.4

cygﬁ(gi %R@W@&)}%&ﬁ?@@@‘ uﬁ)ﬁgpl@?ﬁ(?(ﬂ E?X @@H CO(Cy-

CL., QLG)KREC(0)( ValitgD), NESADNCC Clalityly| ¢l o, o@€30) N(CL. 4
al kyI) , NH2, NH(Cl1l4 al kylﬁu N(Cl.4 20 al ké/
C( gﬂ(emothe@p;;@,ﬂtgted Brteyogycy sgpk% ly sppstitutad by Cl ¢ alkyl [optionally

n EIREH B effspbfisn M el .%%b%al%%é 3Bl g .o
CobRESIGananir G, BT (03l I DCENIL S(ORNI;, Crs aliylbio

g\l koxy(Cl. 6) al k C(O NH(C14 al kyl) and .
C( @f 1431@’1?% %Qo)zf(hgﬁﬂlgg) orheteregsylyavhi %@6Wna]& substituted

n
car k\églogte %ﬁ{()%y ar oAt ogéh&g ﬁ?}l%h)%gg‘BNﬁ S(0):NH, C1.q
optlkyithiol 8(0)@@@; dkylyenS@),( ), phyt) } ftphenyl Saptionally substxtuted by
het erocycl e . being optionally substltuted b
al ko, Y prylof 4 eﬁ«ﬁéweam it + P BERINE Sty
14 4l 3 | tionally substituted
[ lng ]E%Q ts Bﬁs d § )haﬁéa ?ap fb

S( @)' (hat; €, ablkyl Flﬂ Ialkﬁéiﬁ))@@ﬂl rﬂltrtalaﬁél ()ql “ aﬂM?)G(WNH S(0);NH;, Ci.4

oy e HBRa -k PR S OBEna Bl DT pyicDaTiaR 3 ok, conce.

py mkgﬁzosm  asRYEA bmosiy&@b&f C?pm(@)zzmﬁnm@& aliqhﬁ) (Eﬁdhgas
carb

n atons of sald fusege peri |ne

b € beweryboxypgubouly ) & (OPYHRA? aﬁl((a)aR pNHS(OdgN}éR g r NBg(@R e
Rﬂ*%@i}’?ﬁ‘so t 5@%?4253 (S u bs tdgltﬁ?_lg oP %esealast%guf su%gtatueﬁts is linked

to a ring nitrogen;

k, 1, p and q are, independently, 0, 1 or 2;

R* R% R%® R¥ R R*® R¥ R R* R R* and R® are, independently,
hydrogen or C,_¢ alkyl,;

R, RY R®, R, R™ R¥, R*® R, RY, R? R, R* R¥ RS, R, R, R, R, R%,
R* R* RY,R* R*®and R*' are, independently, C,.¢ alkyl (optionally substituted by
halo, hydroxy, C,.¢ alkoxy, C;.¢ haloalkoxy, Cs_¢ cycloalkyl, Cs.¢ cycloalkenyl, S(C;.4
alkyl), S(O)(Ci.4 alkyl), S(0)2(C,.4 alkyl), heteroaryl, phenyl, heteroaryloxy or .
phenyloxy), Cs.; cycloalkyl, phenyl or heteroaryl; wherein any of the immediately
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S(C1 4 alkyl), S(O(CL.4 alkyl) or S(O2(CL.4 al kyl);
and the nitrogen of the fused WO 2006/ 001752

wEB8EZ8D5/ 000953 107 pi peridine ring bei ng PCT/SE2005/000953

optionally substituted by Cl-4 al kyl {which is
optionall y subst i tuted BPéoxo, hal ogen O—I Cl 4
al koxy ;0( Cl-4 al kyl)

( @‘Rﬂeléﬂ phefaﬂl RW ete@e@)l N(%qtle& agg WO}lglly Nmtltumq(\@mhalo
oYl Sk A S c A ERO b,

5 S(ORpNKC, Q@@’@( SID)éN@IM)alEyl)z,@y@)lM@x 4 dyD) CH( dkey, C(O)NHz,

wﬁé@@ﬁ% AR PN ol (P2 666G el HOO)C 4 alky,
m%?éﬁaéh afﬁ?}% goﬂécbmlg%’ (E%ZMWR%? ang1 gZSngr e
deisz‘;eR}7 iR’ dl%,l RA* R AR, Rﬁrlﬁ RidRHeRE; BT R, AT, &H de“ may

are inde nt optlonally substituted as recited in
10aé@‘5Pﬂ$Eynbe§?ydlé &Har maceutical |y acceptable salt

th ) as clained in
ol o EBharmiceMGATRANBROL s AT (L oy NRLARLS,

C( Oy piesl, thammm(llj) iRag ophﬂlﬂ&(s@ﬂtﬁﬂod?ﬂsblatedl@membered heterocyclyl

EI ;%%gg{% ngyk}hle %G¥ %@héﬂp&éﬁlalgdggsettt&a?v% aep%eredsheterocycle
al kgpirintde £&)ledskihe cafBorbatéhkénero foﬁ(r@rl)\g’é%, at&ﬁp)iﬁ‘dHQ)ﬁtlmfally, one
al kyl ), ON(Cl 4 alkyl)2, NH2, NH(C1Z4 al kyl),

N( Okygen ol skiphypatony, @id Gye memuepqd)heteg,p@)cizz(l@lng @ptp@y)pl)ly fused to
al.kyl )C(0O) C14 alkyl, N(C1_4 alkyl)S(0O 2(Cl-4

al |29?‘J4’e”|’ (Cl-4 al kyl)C(O O(CLi alkyl): 20 RS is

aryl, (CH2)"XR9 or (CH2)rrR10 or, when R4 is alkyl,

CFS al koxy( C1- 6) al C(ONH2, C(O NH(Cl-4 al kyl)

&@M@Pf@@lﬂ@ﬁ;% cloimad iRglaimd wheseinpe

X I, 4o S
TP g SRR R S,
deNR?é(d(O)QR@lz&yMrJhete&aﬁyl 25 heterocyclyl, aryl and
hetgroaryl npieties are i ndeEendent I \é‘optl onal |

su@stlﬁ hﬂ?é&yd&@ty, exaept eds #lkyle CEpRGES, b alkoxy(Q Jalkyl, C,.5 alkoxy,

Combona CPRHIGPEREP) AONE {alHF, R, N e R ey N

30 aHB/l)b SC(OD((& _adlkyl), S(OL NRIRY, N(Oly @)@BE@O)(NB allyl, N(C.4

g kyas(ca{;% ) 5t N(C s alkY DI k1 &7 OSYet YT

3 is aryl, (CH2)oXR’ or (CH2)mR'?, or, when R* is alkyl, CF3, alkoxy(Cj.¢)alkyl,

C(O)NH,, C(O)NH(C).4 alkyl) and C(O)N(C;.4 alkyl),, then R® can also be
NR®C(O)R’, or a five membered heterocycle containing at least one carbon atom, one
to four nitrogen atoms and, optionally, one oxygen or sulphur atom, said heterocycle
being optionally substituted by oxo, C,.¢ alkyl, H,NC(O), (phenylC,.; alkyl)HNC(O)
or benzyl [which is optionally substituted by halogen, C,_4 alkyl, C,_4 alkoxy, CF;,
OCF;3, S(Ci.4 alkyl), S(O)(C,.4alkyl) or S(0),(C;.4 alkyl)]; the five membered
heterocycle being optionally fused to a cyclohexane, piperidine, benzene, pyridine,
pyridazine, pyrimidine or pyrazine ring; the ring carbon atoms of said fused
cyclohexane, piperidine, benzene, pyridine, pyridazine, pyrimidine or pyrazine ring
being optionally substituted by halogen, cyano, C;4 alkyl, C;.4 alkoxy, CF3, OCF3,
S(Ci.4 alkyl), S(O)(C,.4 alkyl) or S(O),(C,.4 alkyl); and the nitrogen of the fused
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R4 is hal o, hydroxy, cyano, C4.6 al kyl, CF3, OCF3,
Cl. 4 al koxy(Cl.6)al kyl, CL 6 al koxy, C(O NH2,

WE@pMATEL- 4 al kyl ), C(O N(Cl4 al kyl)2, NH2, Ne{128H2005/000953

al kyl), N(Cl-4 WD 2006/ 001752 PCT/ SE2005/ 000953 108
alkyl )2, C(O)(CL_4 alkyl Xp7S(0) 2(Cl_4 alkyl), N(Cl_4

| kyl OCl 4 alk N(ClL 4 I kyl)S(O 2(.Cl 4 al kyl
2r p%’n(e) Cl(nﬂ)“é‘g }riagapéml su.hﬂ&rl@byyclfaeglﬂé {&vmﬁ is gmlé)ahy

Rl ETE) 83 oy, RN s, BBl ¢ ey £,

O O(OirH,, C(ONKIT 24 alkylgrCRONCE, Ak, NEl, SNNEB [ Ak§RY or N(C1 4

ca?@dh };2&3?33 ﬁ(yl)g %@Eﬁgg lf’i‘@é gggéiog%ﬁy é‘ﬂ{ftlltu?gf by 1 -4 alkOXY or

T N e
al s_gm)z(eﬂzm@@ {wl@qlhenlyé ﬂ]kX]Zs aptiota)lyNdgsBrutedby flenwy |

[ Iz,lc[tga A ogabyy s% geﬂg?aé §h§IRgigﬁ€?’)1§a,4sz,Rzz and RZ
S( Qe(a%eﬁnaﬂﬁydlalmw am Q) 2(Cl_4 alkyl)]; the five

menbered 10 het er ocycle being optlonally fused to a
cy etybhedbeteroapil pmidtus ne, inthependently quyiohalynwibstituted as recited in

pyrtg %I ne, pyrimdine or pyrazine ring; the ring
FBYN ‘at oms of said fused cycl ohexane, piperidine,

beBIZEﬁﬁamﬁ}éédtiéhmyeaco@r{abﬁ%élt'ﬂﬁared@’yri m di ne or pyrazine
ring being optionally substituted by hal ogen, cyano,

C14aIkI Cl1_4 al koxy, CF3, OCF3, S(Cl4a|ky|),

?%égéwua? of firp iR e e Bintd WHerdi et ne

ODR‘ WG] { Ak PUORDINRIRY, 060)91‘64NR|IW€XO)RW‘INP(§F_|PO(®)NR2°R21

optignal ly _.substitut ed by oxo, hal ogen, ,
aI M%%p (B3, he@@)}@b{tlaml Grihetar arylcN C(O) NH2,

’\%ﬁa?c}—lﬁg%i&ywan %%ﬁ 1%?%))6 Py %&ng(gﬁgﬁ%ﬂ Ci.6 alkoxy,

P%?%N}Km G(Q)I&H(C(Epmkily @((BJN(G1t4tﬁlle>€1)szHQ,1NH(@u<ﬂKM),N(C1 4
I 4@

R, tkyd), §(Q§(<§@ a@ﬂ/&@(@( O}C@yzﬁ (&)Cawim N(Ci.4
{8 BSORES Mot SCRISNEITIRAYL2] Rl s

R|1a5 R &yl Rzgz)njﬁm&or @zazz)fmla di’Z\%hclamRéldsaﬁk}d oCFy) et]kloxy(cl )alkyl,
claim.l1; an eterqcycly ar an eteroayy
ol 6P, SN Hlepekih o8 CODN Gnabiyl)s dhRa Rt dipatsods

I eqiRce g(a .claim1; 25 or a pharmaceutically
accept e’ salt thereof 5. A conpound as cl ai ned

,rRﬁA;W(enemnR?}]Rﬁ R9 RIS BESRIY Rf R HROER'Y iR ZRZyIsz)and R*®
a 4- subsél ecia zin-1-yl, wherein the
suBEAs dgERg %( )312 Cl_4 al kyl), S(O2(Cl_4
haholdeytiyl, as hEhOBRAWL hmé‘e@)&?&%%&ﬁdéﬁti&%p\%nﬁ[y substituted as

recited in claim 1;

t
f
a

or a pharmaceutically acceptable salt thereof.

A compound of formula (I) as claimed in claim 1 wherein:

R! is Cy.5 alkyl, C(O)NR'R", C(0),R'¢, NR'"C(O)R'®, NR"’C(O)NR*R?,
NR*’C(0),R?, heterocyclyl, aryl or heteroaryl;

R*is halo, hydroxy, cyano, Ca.¢ alkyl, CF3, OCF3, C,.4 alkoxy(C;.¢)alkyl, C,.¢ alkoxy,
C(O)NH,, C(O)NH(C,.4 alkyl), C(O)N(C,4 alkyl),, NH,, NH(C, 4 alkyl), N(C,.4
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30 phenyl; NHC(O) R18 wherein R18 is Cl4 hal oal kyl,
phenyl (optionally substituted by halo) or C3_6

weymboad7ky| (substituted by one or two fl uor osPCT/RE®NG000953

optionally substituted by S(O 2R42 (wherein R42 is
Cl_4 alkyl); or, WD 2006/1®81752 PCT/ SE2005/ 000953 109
A conpound any o

8 B Aol e h‘f('@lﬁngwg,x'c”(%ww Rlcwa
SUQE{;}])@%@@,@V@@ ) & R/ d‘odru?ﬁ:ﬁf?(o)% / n a substi t ut ed

A “conpoun one of the
pr éﬁesjanyg (EHa), %R’ vh GLEHQ)HRF%Son shhy & ang&lhyl CEB 3, abkoxy(Cy.¢)alkyl,

o RO SN E R ik 354 OByl altBeher & Fihsinpbe ™
anyy OSIE7 BP§ ﬁpi ﬁgﬂref&l }félte%c%ﬁle"%%[a%lﬂg BAlehst 0@ Ic%’bon atom, one

hydr oxy, koxy A conpoun
cI 30 foaud nltrogn ytomsearﬂf optivmally,eme okygenodraulphuniene said Réterocycle

15 DEiFE ORIB R HGO LY o4 ACHn O bPheRALC: 2 Ay DHNC(0)

pr %9 BehAY Y[ Whigh [FopiBRAIG) ghbﬁi’ﬁutea b?%@@{f@, R, 4 aneﬁecse ﬂkB‘?y CF;,

and R7 are as defined’in claim process
pr € B afalleyl) S@ﬁamdalhsl) ot &(Qe(€:isnlloildi the five mhambered

DGR B P By @l BB bRl pyriaine,
Rl yFRéaziie] fﬁmedl éﬁl?dﬁilh@ﬁﬂg,dﬁ@ﬂ £g citbbi aRnzUTRAH Fkeaf
formJIa(IF R D HN R R4 % wherein R4, RS

an @yﬂom@na@m@nﬁe bengsou@yridimet mmzmema’emdfne or pyrazine ring
%p g a%)tpu%)nalfgl substztu §L(J)R/ hlaﬁ)tge S())llgl?{oe %é 8“%’1?3?? o a&]foxy, CF3, OCF;,

f 0IS(O] @alkﬂlleS(O\NG]D a&ﬁW@MCQI alkglh;nandahd Mirogen of the fused
piperidine ring being optionally substituted by C,.4 alkyl {which is optionally
substituted by oxo, halogen, OH, C;.4 alkoxy, OCF3, C(O)O(C,.4 alkyl), CN,
C(O)NH;, C(O)NH(C,.4 alkyl), C(O)N(C,.4 alkyl),, NH,, NH(C, 4 alkyl) or N(C, 4
alkyl),}, C(O)(Ci.4 alkyl) {wherein the alkyl is optionally substituted by C,_4 alkoxy or
fluoro}, C(0O)O(C,.4 alkyl), C(O)NH,, C(O)NH(C, 4 alkyl), C(O)N(C,.4 alkyl), or
S(0)2(Cy.4 alkyl) {wherein the alkyl is optionally substituted by fluoro};

R2 R3, A, X, m, n, RS, R, R, R10, R R", R', R', R'®, R'%, R, R, R?? and R
are as defined in claim 1; and,

heterocyclyl, aryl and heteroaryl moieties are independently optionally substituted asi
recited in claim 1;

or a pharmaceutically acceptable salt thereof.

A compound as claimed in claim 1 wherein R! is:

1-substituted piperidin-4-yl or a 4-substituted piperazin-1-yl, wherein the substituent
is 8(0)2(Cy.4 alkyl), S(0)2(Ci4 haloalkyl), S(O).(phenyl), S(O),N(C;.4 alkyl), or
phenyl;

NHC(O)R'® wherein R'® is C,.4 haloalkyl, phenyl (optionally substituted by halo) or
Cs.6 cycloalkyl (substituted by one or two fluoros);

phenyl optionally substituted by S(O),R** (wherein R* is C,.4 alkyl); or,
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wherein Rl, R2 and R3 are as defined above and LGis a

wo eavioogsgr oup, in the presence of a suitabl ePOBSE2005/6000953

6.
5
7.
8.
10 9.
10.
15
11.
12.
20
25

a suitable solvent, at a suitable tenperature. 13. A

phar maceuti cal conpositi o9whi ch conprises a conpound

as clainmed in claiml1, or 5 a pharmaceutically
accpramyclsal t thereof, and a pharnaceutically

acceptabl e adjuvant, diluent or carrier. 14. A

conpound as clained in claim1, or a pharmaceutically

ac ce porapdundsalclaimbé irenfy, one@f theysrecealingaclaiedi valaneinR? i phenyl;

15. /A conmpound as_clainmed jn claiml, or a

ohatRRdSEbsT e By Q&‘I@é‘ﬁg};’ﬁ CEssiithleRHibtuted hy belge

manuf acture of a nmedi canent for use in therapy. 16. A

met hod of treating a CCR5 nedi ated di sease state

c ondocompaundad wlaimsd ér amygortedf she (irBcquling daimsi whareie®>of hydrogen.
such treatnent an effective anmobunt of a compound as
claimed in claiml, or a pharmaceutically acceptable

salA c&F5 8RR as claimed in any one of the preceding claims wherein A is absent.

A compound as claimed in any one of the preceding claims wherein R* is halo,

hydroxy, C,.¢ alkyl or C,.¢ alkoxy.

A compound as claimed in any one of the preceding claims wherein R’ is

CHZCHZS(O)Rg; wherein R’ is as defined in claim 1.

A compound as claimed in any one of the preceding claims wherein R’ is NR*C(O)R’;

wherein R® and R are as defined in claim 1.

A process for preparing of a compound as claimed in claim 1, the process comprising;:

a. reductive amination of a compound of formula (II):
R, Rs
]
R; o ()

wherein R', R? and R? are as defined above, with a compound of formula (I1I):
5

R
HN A X
SR ([1)

wherein R, R® and A are as defined above, in the presence of NaBH(OAc); in a
suitable solvent at room temperature; or,

b. alkylation of a compound of formula (IIT) with a compound of formula (V):
R" R’

R Lc (V)
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13.

14.

15.

16.

110
wherein R!, R? and R? are as defined above and LG is a leaving group, in the

presence of a suitable base, in a suitable solvent, at a suitable temperature.

A pharmaceutical composition which comprises a compound as claimed in claim 1, or
a pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable

adjuvant, diluent or carrier.

A compound as claimed in claim 1, or a pharmaceutically acceptable salt thereof, for

use as a medicament.

A compound as claimed in claim 1, or a pharmaceutically acceptable salt 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.



