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WD 2004/ 009550 PCT/ | B2003/ 002876 Pl PERI DI NE
DERI VATI VES AND THEI R USE AS SELECTI VE | NHI BI TORS OF

wWORM4AMSEHA Bl NDI NG TO | TS RECEPTOR CCR1 NOVERCT/IB2003/002876

Pl PERI DI NE DERI VATI VES Thi s application clains the
benefit of priority of United States provisional

PPRPEREVINEAPRFIVERRVES nANBe THBRIR MEE AS0ABELTIVE WNHIRTORE| QF MIP-1ALPHA

BIFDIRY OO, ITRhREJEPTSR [4§&dr porated herein in its
entirety for all purposes. 5 Background of the

I nvention The pigsant p!#@#@ﬁmébeg\_/'@fﬁﬁsto novel
pi peri di ne derivatives

phar T&iSearRlisaionceaimssinei benefit ohpspily raj Wiitseh Statrs provisional
P‘éféﬁ?%?ﬁ@ah@ﬁ SEPAQPN@%@WWOI@B%% lgg/ a8t 2668 \FRLERL |ln¥c?rPorated

i nhi bitors of ng'to i'ts rece
h@@f&'nf'@?ﬁﬁretyrforﬁlm%mﬁ&ﬁory and i mmunonodul atory 10

cells (preferably kg g_@g dﬁtﬁé‘ﬁwvb%’n@hocyt es). The
CCR1 receptor is al'so sometl d to as the
CC- CRe preseapinyentioiiglgies de npyrl minsriging slerivatives, tmetheds of use

a%&\%éc@@hcé?&oﬂ%%@ltIS@Mlmtl‘@ﬂf\’C@Lg? i R/E;gr gct( C\(’:\"Lt?;]

HCC- 1T e@@mm)ndar@athqom/@nom@telmtwt andcheteetive iohibitars @k VP-10.
(@(f_‘,L "l!Pndlrngfﬁul ssre?él]ﬁom@ffﬁﬁ‘ f&ﬁ%&f%ﬁgr?:m%&{% ah& lrprg\l;g%r{\?%%atory

pot nla y use for
colfs dpretsraniievigcgeasend (lwupiocites). heThat 6Dﬂ%1amdaptdn B, also

erﬂEﬂM@frtéféFeb% LbE tr% ccE’ 1%&:&;%@ el é kémg&{?@ afs%' '\ﬂblt MIP-

SOﬂ Itrs tes recen
106r6$mchﬁhﬁﬁela’ﬂe$l cb@wemneja mep irGrachmittsCORS éage RMHIESC(CCL5

4514y PROELERL. 1y B I 38) 30 ROATYE)
clflermtg)gs of T(-IE ‘gcelﬁswlmfdnﬂm@n feukoaytassan(d are . potethtialpaiideia for the
PRI OB SO, byl BB B roie,
Talfay@atg@rthlﬁnsbp@@a@c catbeid dnyylosuagiisad)ridyhtls type | diabetes (recent

oﬁéétP}'” Qtn‘ﬂ‘r ﬁqgrhétbrg boWePénQec‘dsﬁ Cﬁr‘éRﬁ Q' sg? 88 étl))eburrﬁ%pogpp%ss

scler er ma system
mujtipleosslesogis, rwlyumalgga [“@thab‘aﬂ,lSHdltIS),ythﬁ'bld(blhCdndOlaSCulMS)l; &ibrosis

(J?p Ih{ohé%/ %I%rg!% ?igkg) Erﬁé:g)ﬂ ri/aﬁaeflluo% osyht SESEIPG SIpnbnary

fllb’@iilﬁr)at |fthr<§l8aﬁdsma§$ﬂ ovitthe en@:silage sienaladiseasearfibradiy @aused by
rédi’eﬁ’ien Zﬁlbh@ n é?m f KiORsicS Bﬁ&ﬁﬁe@i‘rﬂ%s% RE I%EDL?H"% Slbrogressive

hroni ¢ obstructive pul
Fé%ﬁipr%#%@%ﬁ)ahgpat@s ﬁbrgylﬁd@rmmng?ﬁam qaased \byDalsohiatis sor viral

POl oSt TIME SRERL B HIRN: (g o
asthgy ecantagh Sgﬂrgﬁtltlsorar@u rdteric r dermetitie)i saquien canddi cmgonicb ulung
infl@hmlatidh (SRhTR ERShRMGShSiL! dnMid Ibstructive pulmonary disease,
adult Respiratory Distress Syndrome, Respiratory Distress Syndrome of infancy,
immune complex alveolitis); atherosclerosis; vascular inflammation resulting from
tissue transplant or during restenosis (including, but not limited to restenosis following
angioplasty and/or stent insertion); other acute and chronic inflammatory conditions
(such as synovial inflammation caused by arthroscopy, hyperuremia, or trauma,
Osteoarthritis, ischemia reperfusion injury, glomerulonephritis, nasal polyosis,
enteritis, Behcet's disease, preeclampsia, oral lichen planus, Guillian-Barre
syndrome); acute and/or chronic transplant rejection (including xeno-transplantation);
HIV infectivity (co-receptor usage); granulomatous diseases (including sarcoidosis,
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angi opl asty and/ or stent insertion); other acute and
chronic inflanmmatory conditions 30 (such as synovi a
WO pdokmoasad i on caused by arthroscopy, hyperur enP@l/IB2003/002876
trauma, osteoarthritis, isthem a reperfusion injury,
glonerulonephritis, nasal polyosis, enteritis,
Behcet' s di sease, preeclanpsia oraI I'ichen planus

; h
oDk AP FUPEEE | RG] SRPhBECoNG Sl PaeTan o =
obdsiy, i cchetia Vaﬂigra(lé; Gypee ¢Ieﬁhbd§te$18l@gﬁ)hpld§n"ﬂm ahad mpemenadlsm)

Al%ﬁ%%%géﬁ%%%gﬁ ée ar %§Os8g9? gn\'(\ﬂm} Org%{ngg 9%5ucc):h as multiple

m9dg6|€hla1 D@ﬁﬁao&ﬁa@cﬁfltm edefidntaré e]@blpbteptlajlj'usgiubimr {rettcdatrasnt or
obesi t cachexi a, anorexia tes,
PIRVRT B Ger EParper ORAaPLRy nonBa B ogeast cancer
CénpeaRe; of&lﬁlﬁ inemtien &fayaawmmﬁtetdevwbduw@f bﬁrrre_tatlam@rsases
s S mu i
ar EtaiiGes B Taiory, StSam gy Bt el o By e, A1
aiy Itvaéréith@mlm‘ctlyiaﬂm@l‘ecﬂﬂaﬁé amséquemldﬂfdie?ﬁaﬁmg celbitfiltration)
st cance S, O is.inven
i pronAng PARTBIT GSREoe BHERTRBRS OPAGE L bt PR e as
Jomdlsgﬁ akimags, mperpﬁélam&mﬁw% yforsmanes a(ndnladrlasdrelsgrdplnum imeytatic
ei ther direct
falrs; Eiipea FYPeme o iesdE iR Op St 1 Pe CRFRC Shdok
cd»n@%gﬂl\ter l@éarbfm)lurﬁt bwmopaﬁverdphygedna refdyspifiear i@bsmﬁle&e@wnh).
con n nked to these cytok such,_as oi_nt
CHRBRIS AR ot Rl ST oSy oReVERs Sy RafiBah aohel by
mfl@aﬁfaﬂdin mducdit?bﬁtnfebtloﬂsaagen'ts (suchvassdral mﬂycmdir ecephalomyelitis
n%( i nfarction ure

i - fai t
iy B e & Mty 87 ivst e gnicie2 B8 uspea or
h&atitis)s .pjmommtmal ahﬂainhiaﬁmrevﬁfdrh)axamﬂenpesuﬁm@ dont Hi.s pylori
AP TrIcRdso Ul S ok s B AR PRt R g Hive,
cwomagala)\nmwed!/l\ena@@mﬂrme Hetges irhisex (Hbrpgeekostert ammt-lerioeé
anmat.i of ..t he Iuglgr%r liver (e.g. caused

S'W q#mngalr{’g%m%qltls g]c?aq ﬁa\sg)m trointestinal

i nf | pnPeEtd e RARTES aaarpolable rabenhotactie) péptiaes Kthapydkares) which

i nfectjon |an rrmatlonr ultln frolm gﬁ%{/eriyalh
aigenPRGHESS bl oEMTgigR, © Veehib gk r hghocytes,
pél(ﬁNprhoﬂL@lﬁéw\AelﬁM&ﬁés (ml\p;smnmwm]agéermm Oisher 220 ¢0)
2@ 1a$§6g§5(1%) %e ! un g‘ﬁ&l Eﬁ\ c?d@ng&ﬁemlgéatlon and activation
of h@jlmffllammworp@mﬂllmlﬁfim()mbdwaiom esl[)sl Whleedted a&velspofommmtklnes

n ry cells, . rticu a I

3t bk BVOR G b, SSa B Sbfh S LAROR afts pel BERog e and
adutBlré]bctlr@thJe frémQrandfiant ;%l@ﬁft?s -eRBGT She( ﬂ%ﬁ;&ecréﬂws @f allergic
rfg@% ggttqngsnfoﬁowmg allengH Ce'chgsure %I’eralgr a aP e}mmunol 1806-1812
(1996), and Kuna et _al., J. Allergy Clin. Immunol. 321 (1994)). Antibodies which

interfere with the chemokine/receptor interaction by neutralizihg MIP1a. or gene

disruption have provided direct evidence for the role of MIP-1oc and RANTES in
disease by limiting the recruitment of monocytes and CD8+ lymphocytes (Smith et al.,
J. Immunol, 153, 4704 (1994) and Cook et al., Science, 269, 1583 (1995)). Together
this data demonstrates that CCR1 receptor antagonists would potentially be an
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of key inflammtory and i nmunonodul atory cells.
El evated | evel s of chenoki nes 25 have been found in

wo b@4oyrsewi al fluid of rheumatoid arthritis paPCEM2903/002876

chronic and acute rejecting tissue fromtranspl ant
patients and in the nasal secretions of allergic
rhinitis patients follow ng all ergen exposure (Teran
t .al . . nol ., 1806-181 1996)_,. and Kun
offfoife Yoalfjank PsEeralim T Renpar disboess 5H18 Sompaie Shrseibed
within@fe pateiteinti eerciviet ahtddoRisesRK COR/ IresepRiror
i nteraction by neutéalizing M Ela or gene 30
di sruption have prow 1Y nce for the role
of MrRe peesarntdnVaAlBrES|dtes todi &ﬁrﬂﬁﬁmbw thee foririurg t he
recruitnent of nnnogytes and CD8+ | ynphocytes (Snith

et alz . I'mmunol i 153, 704 (1994) and Cook et al.
Sci eRce™ C32(69 583 {|1995) Toggt her ~(hi s data
denonst r at @~ t ha

potentiallyl be an WO 2p04/ 009%50 RCT/| RB6 3
effective tF&atnent of| several i ne badled diseases.
The conpounds descrgd4 ht and

sel ective antagoni sts of fJhe CCRl receptor. Summary of
the Invention The present Rnvention relates to a I

of PRMBL B0y LA,y e ot SR ©

acceptsabl®3sabts, tautoners, and pro-drugs thereof;
vvhersllgwo 1a |% 842 3,4 o0or 5 bis O 1, 2, 3, or 4, ¢c
is O or 1 (Cl-Co6)al kyl; Wis (C6-Cl0)aryl or
(C2- C@s)Omlthroaryl Y i s oxygen, or NR8 wherein R8 is
hydre% gb% )él -06) al kyl; Z is oxygen or NR9, where RO
i s hydr oger, 1- C6) al kyl, or acetyl;

Wis (Ce-C1o)aryl or (Cx-Co)heteroaryl;

Y is oxygen, or NR® wherein R® is hydrogen or (C4-Cg)alky!;

Z is oxygen or NR®, where R® is hydrogen, (C;-Cg)alkyl, or acetyl;

each R'is independently selected from the group consisting of: hydrogen,
halo, cyano, nitro, trifluoromethyl, trifluoromethoxy, (C-Cs)alkyl, hydroxy or (Cs-
Ce)alkylcarbonyloxy, (C4-Cg)alkoxy;

R?, R% R* and R® are each independently hydrogen or (C-Cq)alky! optionally
substituted with 1 to 3 halo groups; with the provision that at least one of R?, R? R*

and R®is (C4-Cg)alkyl.

each R®is mdependently selected from a list conS|st|ng of: hydrogen, halo,
(C+-Ce)alkyl optionally substituted with 1 to 3 halo groups; cyano, (C4-Cg)alkoxy,
aminocarbonyl, carboxy, (C4-Cs)alkylcarbonyl, or (C4-Cg)alkoxy optionally substituted
by 1 to 3 halo groups; and

R"is selected from a list consisting of hydrogen, halo, (C4-Cs)alkyl optionally
substituted with 1 to 3 halo groups, [(C+-Cs)alkyll,amino(C+-Cs)alkylaminocarbonyl,
amino(C4-Cg)alkylaminocarbonyl, (C1-Cg)alkylamino(C4-Cs)alkylaminocarbonyl
cyano, (C4-Cg)alkoxy, aminocarbonyl, (C4-Cs)alkylaminocarbonyl, [(Cs-
Ce)alkyll;aminocarbonyl, | (C4-Cg)alkylsulfonylamino, (Cs-
Cs)alkylsulfonylaminocarbonyl, ureido, aminosulfonyl, [(C4-Cs)alkyll.aminosulfonyl,
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each R1 is independently selected fromthe group
consi sting of: hydrogen, 15 halo, cyano, nitro,
wao eiokloosssonet hyl , trifl uoronet hoxy, (Cl-C6)al kpCT/IB2003/002876
hydroxy or (Cl- C6)al kyl carbonyl oxy, (Cl-C6)al koxy;
R2, R3, R4 and R5 are each independently hydrogen or
(C1- C6) al kyl optlonally substituted with 1 to 3 halo

%eggzylar\émwbgﬁ r]yg [@'\{i %‘é@gy( fzgrﬁltno%blgg\@@f F@?ﬁ%y?émﬁ%éarbonyl,
(Bnd@pleyldramolcarbs)ayl((E@étlegalkyliamnr@cbnbshylco:nls| sti L&gmﬁédarbonyl(Cr
a i ona substit
C{;\Yaﬂwp "fc%? %QHX‘ o groups }3 éém%ptf §1 koxy, Hyc?roxy Cr-
%)mememolbgawmo c ?rétw(?z, Cé)@&yl@tﬁﬁraﬂcbstio@@r bpﬂybe)amyl]zulreldo(Cr
a i 0 a o
corbyTtesayl s SRh B RRIG ot tmhordibtRy: of (C
dgydtab@ﬁylamgﬁicaibﬁﬁ%l C6) aldelydoxglpt I onal(Cy-Ce)afkoxy(C+- Ce)alkyl(Cz-
substitut ed, wi r oups
C@Fﬁ& RSP am nol ClCeayBPETRR M bonyl | hYdrow(Cx
mé@&leéﬁ’bah%yl amlmmﬂfdwi('@i Cg)heterocyclecarbonyl carboxy(C,-
Ce)gfte&%yal am no §6 %;%Y lrgarpylné) I&{/‘Iyl(Cr&y)aW(yfamlno Co-
C(aiﬁbteffﬂiérﬂtcgqy@@ﬁwloc@(Cb@é)dlkylﬁe(gﬁlfﬂﬁ(Cz CiQ?(helterO??yl(Q Celalkyl, (Co-
am onykh, ~ - a u no

RN COERBRYE Y obbisRy ety XIS (-
C}a)alhymaﬁdﬁytawhoca{rléw C6)Ca)akplxy,2am nos wriinogdrbordpC,-C)alkoxy,
c? %%)A{%gog%&ogg ;:)sleﬂ%)géo |§y7l 6 4 (C4-Cg)alkylcarbonylaminosulfonyl,
hMr&y(CﬁI:a)lalkylc]aﬂmmyllameWI ( G {CRTaalkpkynaibupy mitessylfonyl,
o e E T
hydCbxy(6)- é‘,l;)laydymuhrﬁmnmybcmyl no, hydarbaxy(CECq)heterocycloxy or

[CCBL)) xaﬁ% a@) gp)E@(Pélfh n oaégpg%qjig,?nyl(a Cs)alkylcarbonylamino, ' (Cs-
C[e)(aﬂ%lﬂa@ﬁ'mbk}dn}mﬂr-@b)dM/lﬁérbﬁnﬂél)ﬂawy[(EmOaW@i]mmwcarbonyl(Cr

o SRS ARG b i,
C6 )8 kylCB)omhWepmyn(clC1 E(Cﬁﬁa)awll:(a@ﬂHO(CQﬂ@)@ﬂ@foamNEMdJ0ﬂsdidO(Cr

ngﬁ(%? b%ﬁ Strr%%yd e QpEQMWurggg(@@ga%lcarbonylamino, [(Cy-

ero ycIeCarbon

%WWWMM&MW@)MMWCI ecar baomyd(C-CayabkgleylfcBiamino,
afﬁ%}ogé @8@%@@@%@%’ BNV a1 ey (C-Ca)alkylamino(Cs-

C(;ﬁlkytwbb@hWylrnamsnkﬁQr@P. 10 C9) heter oaryl ( C, KCeYa)akyll,amino(Cy-
LRI 2, S el Grpgin R T (o,
%Eﬂwwlmuémmdarylham nocan{(ﬁ‘@-rﬁébaﬂl@l]zaﬂﬁmmbkfonylam(lﬁl (Co-
M e
Ca)mem@amamm a(r@ho( C@pa)allkpb(xc,ar(lﬁ‘@-@)edk‘mla’(msqdcﬁdhwlkwy, [(Cs-
Ce)alkyl],amino(C4-Ce)alkoxy, amino(C4-Cg)alkylamino, (Cs-
Cs)alkylcarbonylamino(C4-Ce)alkylamino,  ureido(C+-Ce)alkylamino,  hydroxy(Cs-
Ce)alkylamino, (C4-Cg)alkoxy(C4-Cs)alkylamino, and (C+-Cg)alkylsulfonylamino(C;-
Ce)alkylamino.

Preferred compounds of the formula | include those wherein R' is halo and a
is 1or2.
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hydr oxy(C, - C6) al kyl car bonyl am nosul f onyl ,
(C, - C6) al koxycar bonyl am nosul fonyl, 15

W@ &)0408580 koxy( C, - C6) al kyl car bonyl am nosul f onyPCT/1B2003/002876

hydr oxysul fonyl,, hydroxy, §
hydr oxy( C1- C6) al kyl am nocar bonyl ,
car boxy( C2- C9) het er ocycl oxy or

[ car Bmfgr}écﬂmmgﬁdm@s oﬁﬁb koM, mcludae r;]h%sbe wherfng is oxygen.

Cl- |
?321) 2 @ %Qfﬁ%&%g% %2 %g;adl"%{l‘#q,eéh%ﬁn\yh%ﬁm @ai$ oxygen.

[(C, P@él@é&@d@ﬁﬂﬂd@@ﬁﬂé hﬁr‘ﬁ}zﬂa(l%dude th ﬁ(ewherel ZisNH. .
I car ony arm no,

C6 C _
(c)lak’aﬁ‘%f ‘F"gﬂ%’ ffb@%?'& mﬂltt,d@rtb@ﬁwlmeln&v is phenyl.

[( C_lpﬁérﬁé&r}dn}p%@ﬁd@@l(tﬁ‘éfo@ﬁh@l h&i@l@%&ﬁ&&é}wmlﬂw is pyridyl.
urei Cl C6) al kyl car bony
(C, - 98595 Pé%“aéf( @flth@%?;raw@wr@mdsdmaeamaﬁ@n b[ig @1t or 2, and

RSan)sggbt)ék;]fM @mii%ﬁif?t]gﬁg)n@hgﬂ (E;ZU RN, RPN or (C,-5)alkylcarbonyl.

amn o'% e%% @ng%i;bfsﬁ rgwiqulng@ﬂy)pe wherein ¢ is 0, and R” is

datedCrpal ly listntdre 0

:g% ?ji an%)al ylismbarelsl Pakahbedi? wcﬁssaum&bmma, (Cr-
FRUPEY] RIRPFHHSNYf ¥AYPCarbeRv6s Gl fabyylamamicatbonyl, (C4-

Cd)é[kylarﬁlﬁbadirbwﬂm h?&tﬂkﬁ(@?&éﬁlﬂ}/lﬂé}bonyl n(1:n210 aminocarbonylamino,

(I)/ m nosul f gnyl am n
%Swgs(t% @&%%rlo @@)‘'I'féi3eF3@>§figfz‘mﬁtxl5 (Cz-Co)heteroarylamino,
cafmy@)meeéreéwaﬂa@ﬁymo (&rrdo @)daséﬁy%ﬂrnélgreg)%xy [(Cr-

Ce?%?&n]% ?g I&a};’ %ﬁgf%lﬂéﬂe@ o )a Lr&;&)gl%(ﬂsulfonylammocarbonyl(C1-

CMoxg(ﬁﬂmﬁﬁérabM(tﬁ-memoxﬂ Gr c§r@oxy(C1-Ce)alkoxy

| b
ur e?FLCTS%ECgr on W,TI a#]ﬂ'sﬁ)for fnwaﬂaasﬁ(c@ﬂhos%\)vmmw @isiTnend R’ is

seleCled@®)ak quoﬁﬁihlﬁﬁdﬁbk%!galg}/ll?iﬂfon?l@%|nocarbonyI(C1 Cf%e}lkox?/ G

fon

ngh%ker%&%?% Lbr‘?@ylf%rﬁﬁ)?”éoxy i ncl ude- Pﬁé$@smvbmomrboeyl
anhraﬂoartmmgll ar caroxy. or 2. WO 2004/ 009550

PCT/ /002876 r fer ed conpounds of the

F o TP PO e bl oo dhaseyesiein K- and R are
boﬁmétévlrgprsmw&fmﬁﬁ R¥fard bth hodrayé | i ncl ude those

wher Preferred conpounds of t

f or r;l'fﬁf@rr%d %fg]estcl%g ‘Wﬁ‘é‘[aeﬁ 'HC'Zd? dhage, Whﬁ”?'@f'%r%@'d?a are
tranpampbyadg R%faret fnansf baving @iativd StetdedRerhRy 8s WRKHE WY | S

phenyl . » Preferred conpounds of the fornula | I ncl ude
t hos rein Wis pyridyl. Preferred conpounds of

t he 3 | include those wherein b is 0, 1 or 2,
and R6 |s selected froma Iist consisting of halo,
(C - al (4tyano, or (G -6)alkylcarbonyl. Preferred
conpounds of the formula | include those wherein c is

0, and RY is
Preferred compounds of the formula | include those wherein R' is halo; ais 1 or 2;
Y is oxygen; Z is oxygen; R*and R® are methyl; R* and R?® are hydrogen; R? and R®
are trans; Y and R® are trans; W is phenyl; b is 0, 1 or 2; R® is selected from the
group consisting of halo, (C4-Cg)alkyl, cyano, or (C4-Cg)alkylcarbonyl: ¢ is 0: and R”
is selected from the group consisting of: aminocarbonyl, (C+-Cs)alkylsulfonylamino,
(C+-Ce)alkylaminocarbonyl, aminosulfonyl, aminocarbonyl(C,-
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sel ected froma list consisting of am nocarbonyl,
(G -C6)al kyl sul fonylam no, (d- 10

w@gjoalobyps@m nocar bonyl , am nosul fonyl , PCT/IB2003/002876

am nocar bonyl (G - C6) al kyl and nocar bonyl, (Cl
C6) al kyl am nocar bonyl ,
hydr oxy( G - CG) al kyl car bonyl am no, am nocar bonyl am no,

GRS er oary! (Lo R ARSI ami no, PYerow/(Cr

Q@)ﬂll@d})ﬁ}fh(db&b@ﬂhdnet emiretariboayldaimp| , carboxy(C,-Cg)heterocycloalkoxy,

q&%’?‘%@&ﬁ“ﬁfﬁ%ﬁ&t a%?‘%‘gﬁ{ﬂ?ﬁ#w& E‘é g%%\gpz-cg )heteroarylcarbonyl,

ufditio(CeYCa)kiylissnindcanybratri NGy ILERhino - @él@lé‘rﬁhﬁmarbonyl

G e R T L e A

catbakxa(mcgallsoxy and R7 is selected froma |ist

conS|
> ER51aM Pamprus S e fRep b g hoes PG aleza s 1 or
2@)1&1%%@@032'3@! @Wgémcahﬂlhomildar(cmbs éﬁ)rﬁéthﬂ?(R“ and R® are h?/drogen R?
n m nocar bon oC
B gy ot ol B He P RrB o b TSt pelected from
thengloup @ohdisting Mh?rcﬁIS Wak\)lﬂyldcygag a(bre(CHQ]a)ah(y@Etbe_\lg, cis 0; and
r oups .a an ar e .bot rogen. eferr )
R S Lo o dopE BRHTRLRY of AR 8 Ry C v eRiegyiamino,
(@{AGB)EIEyIammocarrbanyl amﬂwoé’mfam\le%nﬂm@samcmWQ D@)dlkﬂ@mnocarbonyl
ve ster e a
&R B EioEn B8 BiE i GeCaRR bR BIaRing Sminearbviamino,
caﬂboxﬂmmetam@'clgalkdydl aming dr:]ﬁlglheléroar‘yl YCJ-S,)eety@anlandino,
i : a re net ~ R4 . and RS are
Cﬁr)%/’aggégﬁgyhﬁg%ﬂgc MWire t r%ﬂé?(cﬂ’%é}?@y%?"%‘?(@rqopgns; WG
G el amina(Cl Ce alk@laminooarbanyl R6 |$1%Daﬂlqﬂ£ﬁ01ﬁy1mm®mbonyl(&-
C.-C6 cyano,
C?%ﬁ(%&)agmﬁéﬁaﬁigof%%ﬁypHgk‘”fysgo¢ar%??%f?¢2786)?|§ ’éel ect ed from
t he Hrefeped compstndsgfdie foamuladdacibdenose wherein R’ is halo; a is
1(082 }%F% Z% %gggﬁ%%?nd aga (e 08 hfybﬁyland R® are hydrogen; R?
andiR @C@trbmjyd e RWeZ%éJWO@ﬁE@nWCBI’YsIBZQ@@/ mkssmect@d from
y a
S WP RO RE Y (G bR Siciae kPR s
aodtr bd%y( CB- Cgéletted ocyf[dmnal Rb&xy group consustmg of:  (Cy-
ar@%&m %a‘?‘%cgrﬁ{) g:l )(/ﬁ‘* %6% (PCI?_ g%%t roa n]amlhoc:arbonyI(C1-
Cs)alkoxy, (C1-Ce)alkylsulfonylamlnocarbonyl amlnocarbonyl, aminosulfonyl, or
carboxy.
Preferred compounds of the formula I include those wherein R halo; ais 1 or
2; Y is oxygen; Z is oxygen or NH, R? and R® are methyl; R* and R are hydrogen; R
and R® are trans; Y and R® are trans; W is pyridyl; b is 0, 1 or 2: R® is selected from the
group consisting of: halo, (C4-Cg)alkyl, cyano, or (Cs-Cg)alkylcarbonyl; ¢ is 1; and R’ is
selected from the group consisting of: (C-Ce)alkylsulfonylaminocarbonyl(C;-Cg)alkoxy,
(Co-Cg)heteroarylaminocarbonyl(C,-Cg)alkoxy, (C4-Ce)alkylsulfonylaminocarbonyl,
aminocarbonyl, aminosulfonyl or carboxy.
The most preferred compounds of the formula 1 are those selected from the
group consisting of:
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ur ei do( Cl1- Co6) al kyl am nocar bonyl ,
[ (O -0C6)al kyl ] 2am no( Cl1- C6) al kyl am nocar bonyl , 5

W@ @io4@d)sa0 kyl sul f onyl am nocar bonyl (C, - C6) al koxRCT/1B2003/002876
am nocar bonyl (Cl- C6) al koxy,7 or car boxy( Cl- C6) al koxy.
Preferred conpounds of the fornmula I include those
wherein R halo; ais 1 or 2; Yis oxygen; Zis

oX NH, R2 a are nethyl ;. R4 and R5 are
o i o o (P By i PBReTS” t rms: W
is pyK ncGHIOrolphbﬁo@?-1-h14-|(zr-ﬂ@ro?ﬁ%ﬂé&yfﬁib@ﬁdi@d-yﬂreqmnéﬂe;t he

I ou | | al o, - a C 0, r ]
0o B Rt 4ot Boehab g 12 e aham-Bansaraie:
t he @8- @umr@aq&[zsm m@r@bher@ay)rmﬁ@rdbonyl]e -oxo-ethoxy}- phenyl)

éﬁ.ﬁlﬁlgg%} }éx{%f c:g)o&yg t‘ransg10 2-[4~( &: }Iuoro p%engxy?@ § 8! thy?plgendln-

aifneessthoyberzan®8e;al kyl am nocar bonyl ,
Ci1-
(hydr ALV RINSCEENOML o horosshenBrd AT o,
piparidioexIyiCZ ok ihexgpnee)-sutik any;
o e B L ER Tl PSS} B8 Gy
plgg&dlﬁﬂéﬂlz -60)- aﬂhbxﬁ}@%m&@)@éﬂehqwéthar[]ésgﬁonam|de,
a n ar bo
) 2 o PG  Pah R g e PRes A R ek methy
mmm:‘inaaﬂ]twﬁxd éBoxyPphamyisacetanige;car boxy( C, - C6) al koxy.
T
aoety;%m R2 and R3 are nmethyl; R4 and R5 are hydrogen
Y
e enfUGE Ao a B -l A AW R 26’1’1‘?”{9 GrRREpY)

acatyl}srr@tha’ngsmtfoharlnmepand( C1- Co6) al kyl, cyano,

§ ﬁé %ﬂl k)ﬁoﬁa[g%? Cqug Oétrarzs():-]fl ~(4- fﬁlJoro -p enioxy Szeé SI d f rom
p@@bl@thl]s?}bicBBMbw}lemm@nyl ( C1- C8) al koxy,
G o RST STV B Aol P, PATTSE dBb fgmposiion for
traahngosnublfeoe't}tlng @ldlsoﬂfér oacbaditon E’elecf:ted rfieeh aotnsmwmhs digéases
ude Qse vvh n RL .h

t formil a I h 0;,a.1S r.
(S8R AP P e i oSfRR AT eoul R, o Rling
spatdyitis, tﬂéle andlaREtear (Eschytd oogs)); IuEBs mflamiRatody doivehniisease,
n is.0 .1 or.2: R6 .
oPecPi it b A0 BesPall s efplhgiechontnti inehatia,
uyelis, GByralditisl and: ywasaylitis)y f|bt6$l5®)9&l tayinomair diitydsis ¢i.q. Sdlfbpathlc
conS|st|n
o oo RS BRI, FUR-Bh R R hostans
re(rﬁﬂd(sg)akmtfmmsas y:laasadnb;c aadiatiop, (@) uid6ieestitad xfibrosis, subep|thel|al
0 m no rbo
o RS b T TN Sl b B T
caliseﬂ_hby femohullca ot vireleh¢peds), peirecy etdf sewonddre bilgary wirrhosis);
aﬁe?&if&'c%h&iﬁ&nso{shch as asthma, contact dermatitis and atopic dermatitis); acute
and chronic lung inflammation (such as chronic bronchitis, chronic obstructive
pulmonary disease, adult Respiratory Distress Syndrome, Respiratory Dis%ress
Syndrome of infancy, immune complex alveolitis); atherosclerosis; vascular
inflammation resulting from tissue transplant or during restenosis (including, but not

limited to restenosis following angioplasty and/or stent insertion); other acute and
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WO 2004/ 009550 PCT/ I B2003/ 002876 7
2- (4- Chl or o- phenoxy) - 1- (4- phenoxy- pi peri din-1-yl)-etha

WO 008/009550 PCT/IB2003/002876

2- (4- Cnl or o- phenoxy) - 1- [ 4- (&-f | uor o- phenoxy) - pi peri di n
-1-yl ] - et hanone;
5-Chl oro-2-{2-[4-(4-fl uoro-phenoxy)-pi peridin-1-yl]-2-

cfRer a0 FAR T foveh terbgyelyiipgypion caused by
arthrogeapy] -Hpemucendis,h ox ytiaupdee ngdtgodhthtitis aischemia reperfusion injury,

RSBt A BROSS "o Bl ebhie. e arpeciamesia, oral

lidheyl ﬂ)laﬁusg)@ulmarlnaaw -dyadmare);j deyte and/or chronlc transplant rejection
(|§§51é1 5& 2??53/%5@ lon9 Iﬁv ml‘ec[lvnty (cg c{epto usage orgPanBE)?r{a?ous
dsepsrsi (inchuding Ishrcidosis- leploay yandptubanclilosiay; e tconditiarisdassociated

\ 5:Ch | - 2- 4-cis)-f2, , : .
ol (RIS hraS{eiof 4bbel o B eprnate sania Age. Iy gabetes
hpperipidehnia- ahdymﬂpe@ooad)sm) hdzhdimptedigégsecaand geduaiet hssoeimted
o A i by ENBIE R 18 R, o res o o
ppanecediaal temybdsitidnoioo trebtvax pi pq:dvemtyig) camcert metastgsis, including
b&ﬁm%h bT' edz% rga%tt %%fé f | ;lﬁ gr)es:n %ﬁ)é %c; Ee'l%%rr, (58' 1[\.\)harmaceu’ucal
cbinpOStidoh Ifar réehihg Abrcéemctld)m osfo petainproygingsiep eandliaytokingk  af
f
rﬁlﬁén\;}a}f%% it?%i%'h{@ ? (bé bo&?@%% ﬁcl Mﬁﬁé‘ aﬂ@l-sulL 10%%81 IE%’) either
d!isecttiya:nsr)dmecmﬂf(dsl mmrmephmm@)deﬁraﬁsndg roetl infiltration) thus providing
t
PR Redieb,or GriitBas ipRY ko ARECTes, CauRBpl geue
déumage 2 byperplasianpaonugpriermaitonngnd bierseoreerpton, dwpdtid i faiture,
h .

Rl T S RLANE SRS SBd SHBE Ay SR b
camge,sllvc@ heart fa;lpnm@ylrmmaa/ emppysemad pabyspesa @ssmiated taerewith).
Tﬁﬁi@g%néioh gag%c? (T;elé]tg% lt@@?’ﬂ& Sag?&tﬁ%‘ ggrhﬁmﬁtfoflao(re (a?é\%lﬂﬁngs tissue
dgolege Qalilﬁd m'dhﬂamyaatglna_ndmdrtartmfeatlou_swgehisi(such as viral induced
H Yo BRGNS ORSL 5 Pt SPHEFRI Sosod
by nmﬁu@Wtqrdiep§U|8hmaavylntaSMab dnfemmatiob r(tes |esara|slsoiasaltlagj from

RS OOR AR SRR LT SRR Bl v
HIY3r GStDmerlovlalSo((ﬂ?.éﬁWa_e\dpﬂ@@uewlN@ps;/srtrl@ﬂso(Herpes zoster and

I-%@:ge%rs‘?rﬁ;hlﬁ%)iﬂé&ga?%&ng{tik,ﬁ%@é'd%eéé{%alﬂajrl 9 that —caused

al co ry and
secoritiar grebénti invgntionr alhe gklsies tald ghgintacedival tcompssition for

t%ﬁﬁﬁ%o@?ra@?ﬁtrﬁgaa dRBRIAGH LRGHET tidt SaAME AR Gr prevented by

inhibiting chemokine bmdmg to the receptor CCR1 in a mammal, preferably a human,
comprising an amount of a compound of the formula I, or a pharmaceutically
acceptable salt thereof, effective in treating or preventing such disorder or condition
and a pharmaceutically acceptable carrier. Examples of such disorders and
conditions are those enumerated in the preceding paragraph.

The present invention also relates to a method for treating or preventing a

disorder or condition selected from autoimmune diseases (such as rheumatoid
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30 and chronic lung inflammtion (such as chronic
bronchitis, chronic obstructive pulnonary disease,
w@dwknodRespi ratory Di stress Syndrome, Respir at P€Y1B2003/002876
Di stress Syndrone of infanty, inmune conpl ex
alveolitis); atherosclerosis; vascular inflammtion
resulting fromtissue transplant or during restenosis
d.to stenosi s, £

. , | _ Lini | .
B Pl Hhie beotdif &l Al Shopvi, b3l Hibetes
(m@emmen,omas@ irfiEinh B2Q R0 ABEGse, Ehedhintndisease, optic neuritis,
SRk, SHRALOTRFAGR, HaBY sl S
vastulitigy tfibrasts ge.gi guireonzay ritpesi$ Uk e.omiopathic ypulmonary fibrosis,
AT TR i P S . SEd s, o vsse
fitaisls| | cansdhr bye syiiatioonebulainterstitialn dibaysist hsawdptthelial ~ fibrosis,
S ERREDE o B PoTe s o isPRn Byoris dopluing g caused
bysaigcﬂ"_)qgc graﬂna:l drepbiiiiss prgh?@gsm sl(e&:cmdbt;d 'biﬁgrydpirrhosis); allergic
. s, leprosy an ercul osj s) ;. condi t.jiqns
BUR B0 5, SR R LG 55 S BT, S ane
cbmlmdwhgainflanmgﬁmi esuch wap erz]sh_idnid:t;bre:bxgi_lt'BSchrohy pbstruativel ﬁ?frrﬁmary
Al zheimer ' s seasg: and sequel ae
Bt ARG R S Rkefe SEERE G HiteRgRaBRe o
infgredyo imemurEhcanplew elnéolitis); atteoscletetss vadaulan ifflammation resulting
R RS b SO PERAL Mk SR B8, RBP4
fdllowagt argoptas : tyl. aﬂ'd!ié:nssﬁenﬁméritionp); alreo aceﬂeagnﬁscnronig inflammatory
: t t
ISR, € RSBy S BLEY S B ARSI, or
trebinasogtegrcthiiil, reghémia repérfusiami injery, ylomehdéhephiitis, nhsal bolyosis,
| L~ i t he i - i ndi tl .
NI A N O R ——
sprdseind); mgute Bnden effifoticitansplasteasetonginciudingixenotransplantation);
kg (S5 LIS SHD B8 A 2l i sarosose
lapeasyr pnd tberdutesis;i cconditibos @ssodiéhen stk legtinn drodmetion (such as

e . i ¥ L N
oot Bl e, TtieBies, Hbesliiculia poaiBi pgism
Alzheityes srrisease sodi senuelae lmesaidtechyvith cafiains cameensuabnasainsitiple
R RN BB B8 A i
camfes metaniesisa drotiuding bulotot digited tabreasidiemeel. The present invention

SEPSSRIR) (7 hibo? & I Rl Lol AR i
cyieldnes atiisflamryaiotyraifen(iagtding but mof limitedito MMPEf BNF, IL-1, and IL-
SFSPD el bl 60D colbeHhl bt LR paton s
Praviging, bexelit for disepses3er egndiivng ditkedi todkegeQWidkines (such as joint
tARNBNAIS BFperflSiR ESanhiut YSHmtibh BhE B3né P8dcfStioR" Repatic failure,
Kawasaki syndrome, myocardial infarction, acute liver failure, septic shock,
congestive heart failure, pulmonary emphysema or dyspnea associated therewith).
The present invention also relates to a method for preventing tissue damage
caused by inflammation induced by infectious agents (such as viral induced

encephalomyelitis or demyelination, viral inflammation of the lung or liver (e.g. caused
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25 Herpes sinplex) fungal neningitis, |yme disease,
mal aria). The present invention also relates to a

w@b@aegseut i cal conposition for treating or pPEVEBIING2876

a disorder or condition thda® can be treated or
prevented by inhibiting chenDkine bi nding to the
receptor CCRL in a manmal , - preferably a human,

b@’ o) mﬁuerszlartg repatitisy, Lgéstr@ﬁ]te@tlﬁél’ e RAthtsh (fop %x%rﬂ?l@”#e@ullmg from
AP @rt?arﬁeu 'I cal Ig{] 30 acceptable salt

efpfye R FaMeHY ssu 'F@\f@m .h@gteyabmedingwsdar\/-mHlv-z

HiGi3d lcytbmegalaVidJsa(QMM)” @@Mrb%%' INerC GiRisRB! ( ﬁeg%%ric)%{er and

I_Eﬁ&gg %>§f such dj sorders and conditions ‘ar

enu e ReNBRERdYNe gisprscamietasia)- The present,,

i nveihé @reseht Mvestioat 1o tdatas ‘?@br}ﬁé’thg&’rf hbrbg oo%ven‘ung a
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EST SRS Ak gan b trgatarh o preyARied kY ANtRRDOAIIRSGOR
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plireeaticalgnaceptabledsSE hefoof, 0
Ioﬁ le scle gsn s, pol ynfa?ﬂg%ﬂa%r%%% inzgeatl?ﬁ@ & &g{/ésmmg
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fi br O%k sprésert. invéhitionailbd Gelpids %nérdhe[)ﬂn%&ﬁlbél cémpositioa for

rstitial pul fibrosis rosi s assoc
trégfiﬁﬁ of rp(ﬂe\gelngr&z @m %{ae Pls eQpiition qﬁlqﬁq%frgmcgﬁ@muw diseases
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Clhry)hrais dBBaElelb oi)mf neUnn@JpsBl%%t Iﬁult@lbel sclHrbég@r CW tgja rheumatica,
0 Iliary ci r S allergl

Egcﬂ%?o'g‘té%taﬁ‘ﬂa" etk (a%'?f (@9 prisaRE fbropisc(i.e. Idlopathlc

pulfeomeay filbrosiy,; inteeiitial rﬁmdoridﬂy ﬁ!ﬁl’bﬁé‘)‘ Chibr4iad SOELATTIH HY-stage

hroni ¢ br S, chronjc obstructive
re&ajl @r%er?gréy%r&?@ Sauige &g gHuliafllam ptpplgplg@stmalsfllprgglg, subeplthellal
ﬁbggam sdemderRes (rirogresuive ekiniiessersyiny rh@ﬁﬁncquroélé‘gﬁélfq{n&qr that

ex al.v Itls atherosc erosi s
cahéqu gﬁma'? HF °és,\0'ra§e ?Waat'“ﬁg oRAMaNE AW pecangptyabilianyr cirrhosis);
allengici eopditiess (suobias a(sthmé uﬂhié@t. ddmatifitPhind bf&)k%rﬁ‘lgﬂtls acute

anﬁeéﬁrgﬁ]gslhﬁg II‘I@) b og\fé ﬂ %é) (gzﬁ;o(g gpqdr{ngilgrsrggrgapyoqgructwe

I nsertion

pubaer@int idiseasd, sanilit aResp{mmty Distredt| SRRSO ReaH i b[¥|stress
ost eoart hr

SYRGEr L Plondt VBB e isRliRl Hemmraeres: asaer
'nfﬁﬁmnaaﬂsn $¢sult@gtfmm ttissue Bemspeint 5r &;rﬁ@&@@ten@é@ﬁﬁélm'bﬁt not

il KRR, Sl B Sore i b acuts no
chn;ogmomﬂaamqulantcandlw)s (stdhV dsnfsgadviafi ﬁMIaﬁﬁﬁ’atbﬁC%gﬁéé'a by
arthSERY: HIpAIHTRLE u[rsau(r]lr{aS S e%%errlltlgdlgc emita Srg;gecri?ulaogs:njsury
glomerulonephritis, nasal polyosis, enteritis, Behcet's disease, preeclampsia, oral
lichen planus, Guillian-Barre syndrome); acute and/or chronic transplant rejection
(including xeno-transplantation); HIV infectivity (co-receptor usage); granulomatous
diseases (including sarcoidosis, leprosy and tuberculosis); conditions associated
with leptin production (such as obesity, cachexia, anorexia, type Il diabetes,

hyperlipidemia and hypergonadism); Alzheimer's disease; and sequelae associated



20 |l eprosy and tubercul osis); conditions associ ated
wth [eptin production (such as obesity, cachexia,
waronontss) type |1 di abetes, hyperlipi dem a anpCT/1B2003/002876
hyper gonadi snm); Al zhei ner'1$ di sease; and sequel ae
associ ated with certain cancers such as nmultiple
myel oma. The present invention also relates to a
for treating or preventin cancer netastasis,

t hod
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conpesie Rebrafangre! eLdionant @m?hﬂéﬁna%* dyapnds ﬁgﬁi&fdtétgtherewﬂh)
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bgamﬂmnz@toe&bpmb) lg@%ﬂr@m@gﬁnaomﬂérfqﬁfan@%@raplaﬁamﬂslsslié%&m@from
|nfect|one§| i nfl anmmat.ion result Vg
o ieelBbl it ffprestiing fiog: pacirig). Beningliss. V1, HIV-2,
HOYLB O BRGAEGAUOVINUS (C@NM) adéstRNoss! lHﬁz%ias ViRIsBE YHY P SRSter and

Fbr pes zoster rpes si npl ex un al neningitis,
@1@@33@9%@@3@1&5 lyrge ?ﬁ%g% i) (1o SATHAN Bleigsably a

hmmbmtoemphﬁn@almﬁkmdecéptbr ataganiding éﬁ’ecWéi‘é(rﬁGlﬁﬂt%ﬂa%ompound of
be treated revent ed

iﬁ)or q%g ocﬁlraz ﬁ%%}:ﬁeu haccpgteglﬁtsap theredf, g harmaceutlcally

aweﬁfaareaiaknera human, conprising adnmnistering to a
h treat nent ora]n[%r evention an

amoUBE® GFeSE L GHERURR B0 (e ot Bharnagutgel composiion for
tredtimg nqeendnting |2y discrdepbabbmiitval that @t Beftreatdtifbr pevented by
etffectl Vﬁ_‘ {‘.}C eat i g or _preventin fl) s:]g]ch di sor der.
%o @Cﬁ? Ene TPEBRY PEHEEPY o2 uMaPe OB 2
ccﬁarmmrtamagomzn@@fsactw@ambmm oftaf @:&hpdl@daff thé @0kl INgr a
Ol nmu

ol BeR e Lireriot soh B o < eRAC-Loey Aeayigie carrer.
ar t hThd pessepisiovérdion calsty tdibited tsa nbetkyd asti treghting or preventing a
d@f{g ﬁﬁlﬂ’ $ E/orbéggptegfj@abet ?mm ru%%e ltsegsnessezs)uch asp l#1eumat0|d
arthritis, Takayasu arthritis, psoriatic arthritis, ankylosing spondylitis, type | diabetes
(recent onset), lupus, inflammatory bowel disease, Chrohn’s disease, optic neuritis,
psoriasis, multiple sclerosis, polymyalgia rheumatica, uveitis, thyroiditis and
vasculitis); fibrosis (e.g. pulmonary fibrosis (i.e. idiopathic pulmonary fibrosis,
interstitial pulmonary fibrosis), fibrosis associated with end-stage renal disease,
fibrosis caused by radiation, tubulointerstitial fibrosis, subepithelial fibrosis,
scleroderma (progressive systemic sclerosis), hepatic fibrosis (including that
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15 Chrohn's disease, optic neuritis, psoriasis,
mul tiple sclerosis, polynyal gia rheumatica, uveitis,

WO byoroise i s and vasculitis); fibrosis (e.g. peCHIBA03002876

fibrosis (i.e. idiopathic 1pul nonary fibrosis,
interstitial pulnonary fibrosis), fibrosis associated
W th end stage renal disease, fibrosis caused by
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Feventron
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or In as consequend reasi ng
(¢.af ¢ausedtbyo n)flUeh@sorpln@atlm)ngastmﬁ@sﬂnal mﬂammase:aéfes example,
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(ﬂ%@%ﬁ‘%gét@} ahd@HRNS QRpleRFtthGall h¥Ghailidl HE iseSEL th aria) in a

mammal, preferably a human, comprising administering to a mammal in need of

such treatment or prevention a CCR1 receptor antagonizing effective amount of a
compound of formula I, or a pharmaceutically acceptable salt thereof.



10 congestive heart failure, pulnmonary enphysema or
dyspnea associ ated therewith). Pharmaceutica

W@ 9089556 ons of this invention rmay al SO prevePCT/AB2963/®2876
damage caused by inflammatiBon i nduced by i nfectious
agents (such as viral induced encephalonyelitis or
demyel ination, viral inflamation of the lung or Iiver

(e.g. caused by |pf|

gastroi ntestinal iAEPEMe ¢SCHRt L resulting
from15 H pylori |nf@@EpmnAmemAannat|on resul ting
from bacterial neningitis, HIV-1, H V-2 | V-3,

cyt onegal gyi rusyfCW) , adenovi ruses, Fbrpes Vi ruses
(Her pes zqyter N nd Her pes si npl ex) fuggal nin 'ti%,
ly @éggéT4é%¥Rﬁa) in a mamual ,~pr eferfabl R
human, conprilsi ng a CCR1 receptor antagoni zin 3
effective a nt of a conmpound of the fornul or a

phar nacedtical |y acceptabl e salt thereoflll and a
pharmaceutically 20 acceptahle carrier. The present
invention also relates to a pgharmaceutical conposition
for treating or preventing dl sorder or condition
that can be treated or preverted by antagonizing the
CCR1 receptor in a mammal, prleferably a human,
conprising a CCRl receptor &ntagonizing effective

anmount of a conpound of the formula I, or a 25
pharmaceutically acceptable d&lt thereof, and a
phar maceuti cal |y accef @i erp2 The present

invention also relates tUo ) or treating or
preventing a disorder or|conditifon selected from
aut oi nmune di seases (suchfas rheymatoid arthritis,
Takayasu arthritis, qi [ Iﬁ{g,ls ankyl osi ng
spondylitis, type | abet es (rece onset), |upus,
i nfl ammat ory bowel dlsease erohn' s di sease, optic
neuritis, 30 psoriasis, multiple Sﬂ§Frosis

pol ynyal gi a rheumatica, uveitis, oiditis and
vasculitis); fibrosis (e.g. p InDnary fibrosis (i.e

i di opathic pul nonary fibrosis interstitial pul nonary
fibrosis), fibrosis associateflnith end-stage renal

di sease, fibrosis caused by fradi ation,
tubulointerstitial fibrosis, gubepithelial fibrosis,
scl eroderma (progressive systenm g sclerosis), hepatic
fibrosis (including that 09550

PCT/ 1 B2003/ 002876 12 caused joy al¥oholic or vira
hepatitis), primary and secondary byliary cirrhosis);
al lergic conditions (s t hmap2cont act
dermatitis and atopic iti 3y
| ung i nflammati on (such a$ chroni|c bronchitis, chronic
obstructive pul nonary di /
Di stress Syndrone, Resp

—




5 Syndrone of infancy, imune conplex alveolitis);
at heroscl erosis; vascular inflammtion resulting from
WO 2@g/0e9550 anspl ant or during restenosis (i ncl uRCTTB20684102876
not limted to restenosisi#ol |l owi ng angi opl asty
and/or stent insertion); other acute and chronic
i nfl ammatory conditions (such as synovial inflamation
caused by arthroscopprepyprtiORB a, or trauma,
osteoarthritis, ischema reperfusion injury, 10
gl omer ul onephritis, nasal polyosis, enteritis,
Behcet's di sease, preeclanpsia, onal |ichen planus,
Quillian-Barre syndrone); chronic
transplant rejection (includi
xeno-transplantation); HV inf ctiviéé (co-receptor
usage); granul omat ous ' di ng
sarcoi dosis, |leprosy and tubercul dsis); conditions
associated with leptin production (such as obesity,
cachexia, anorexia, type,l 515
hyper | i pi deni a and hypeRjdnadi Rehei ner' s
di sease; sequel ae associated wih certain cancers
such as nultiple nyel oma; cancer nelMastasis, including
but not |imted to breast cancer; the production of
nmet al | opr ot ei nases and cytokin'les at inflammtory
sites (including but not Iimtgdlito MMW9, TNF, |L-1,
and I1L-6) either directly or ilndirectly (as a
consequence of decreasing cell Yinfiltration) thus
provi ding 20 benefit for diseases or conditions |inked
to these cytokines (such as boing) i ssue danmage,
hyper pl asi a, pannus formation e resorption,
hepatic failure, Kawasaki syndrone\ nyocardia
infarction, acute liver_failurg, septpkc shock,
congestive heart fallur§ hysema or

by inflammation i nduced by 'nfectlous agents (such as
viral 25 induced enceph Rrsdenyel i nati on,
viral inflammation of the lunglor liver (e.g. caused
by influenza or hepatitis), ga®ttoigtestina
inflammation (for exanple, resulti fromH pylori
infection), inflammation resulthg from bacteria
meningitis, HWV-1, HV-2, H V- cyt omegal ovi rus
(CW), adenoviruses, Herpes vir ses (Her pes zoster
and Herpes sinplex) fungal nenipgitis, lyne disease,
mal aria) in a 30 mammal , _prefergbly a_human,

conpri sing adm nistering 't Rn need of such
treatnment or prevention a recegpt or antagoni zi ng
effective amount of a conpolund of Jfornula I, or a
phar maceuti cal |y accept ahb hexgef. WO

2004/ 009550 PCT/ 1 B2003/ 002876 3 Detailed Description

of the Invention Y
" Vi
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In reaction 1 of Preparation A the conpound of

formula Il is converted to the correspondi ng conpound
wo@Rookoosss a |V by treating 11 with a conpound PET/IB2003/002876
formula Il in the presencé2of a base, such as sodi um

met hoxi de and heat. In reaction 2 of Preparation A,
the conpound of fornmula IV is con,yerted to 5 the
correspondi ng conpound ofcheiey @ V by reacting with
carbonic acid di-tert- butyl ester in the presence of
a base, such as sodi um hydroxi de, at anbient
tenperature for a tine)Pli od between 5 hours and 15
hours, preferably around 12 hours. In reaction 1 of
Preparation B the conpoynd of fornmula V, which is
either 10 commercially |avail abl e or has been prepared
according to Preparations?A is converted to the
correspondi ng conpound aof formula VI by reacting with
a reducing agent, suchvYas L-selg#%gide, in an aprotic
sol vent, such as tetrahydrofuran | to gi a

di ast ereoneric m xt g of-2a 'ﬂ@ﬁf&hm
separated at this stagg by siTica gel chronmatography.
15 In reaction 2 of Prgparation B the desired al coho
IS then convertpr caoRZespondi ng conpound of
formula VI1 by treafing t al cohol VI with triphenyl
phosphine and diethyl azodicarboxylate in the presence
of a nucleophlle of rnula (Rl)a 20 where in Y
i s oxygen and aR® 3, R%r 5. Finally, the

resul ting BOC protectl group on the arylether is

renoved with t uoreacet | idin an aprotic
sol vent sudg Pt hyl ene ride, to give the
correspondi ngf conpoynd of fornula VII. In the case

a compound of t} qrnula (R1) YH a 25 wherein Y
is NHand ais 1, dR'B 4, or 5, in the presence of a
reduci ng agent, such as |sodi um cyanobor ohydride, in
the presence of a polar dprdtic solvent, such as

di chl or oet hane. Deprotectlion with trifluoroacetic acid
gi ve the correspondi ng onpound of fornula VII.



WO 2004/ 009550 PCT/1B2003/002876 27 In reaction 1 of
the Preparation C, the conpound of formula VIII is
weormnumeesed to the correspondi ng conpound of fPeTIB2803/042876
by reacting VII1 with an agpropriate amne of the
formul a, HNR8RI9, wherein R8 and RO are each
i ndependently selected froma group, including but
not limted to, hydrogengcaemgtyr ogen containing (C2 5
Q9) het er ocycl oal kyl or (CZ2-C9)heteroaryl group, or an
optionally substituted (Cl- C6)al kyl, or R18 and R19
are taken together with the nitr n to which they are
attached to forn1(C2 C9)heterocy aIkyI or

(C2- Cg)heteroaryl recentd of a polar
aprotic sol vent, ch s net ene chl oride. The
reaction m xture |s st|rred, at anbi ent tenperature,

for a tinme peri n ab&t 1 hour to about 24

hours, 10 preferabf'y abo 12 hours. In reaction 2 of
Preparation C, the |conpoupd of fornmula I X is converted
to the correspond
reacting | X witR3fthio
base, such as sodi um

énol “RM t he presence of a
dri de, and a polar aprotic

sol vent, such 2 di hyl f m de. The reaction is
heated to re ﬁ\\ﬁfng ti ri od between about 15 1
hour to about qurs, preferably about 4 hours. In
reaction 3 o spdration C, the compound of fornula
VITI is convertedXo, the corresponding conpound of
formula X by reacﬂﬁﬁg VIl with sodiumcyanate in

the presence of pyridineland a polar aprotic solvent,
such as acetonitrile. The rleaction is stirred, at

anbi ent tenperature, for|a tinme period between about 2
hours to about 20 18 houfs, preferably about 10 hours.
An appropriate am ne of t he fornu )EN ,  Wherein
R8 and R9 are each |ndependently cﬂed fron1a

group, including but FFgen

ni trogen contai ni ng (C2 C9)heteroc alky or

C9) het eroaryl group, orafn opti onal | substltuted
8 9

(Cl-Co6)al kyl, orr e taken together with
the nitrogen to whicli they Jare attached to form

(C2- C9) het er ocycl oal 25 lor (C2-C9) heteroaryl group,
is then added and _t hQn m xture so forned is
stirred, at anbi ratuRe, for a time peri od

bet ween about 2 hours tg about 24 hours, preferably

about 8 hours. ion 4 reparation C, the
conpound of f /?r}s coﬁ@%pred to the
Lonpou d of formula Xl according to the

cor respondi ng
procedure desc



30 in reaction 2 of Preparation C. In reaction 1 of
Preparation D the conmpound of fornmula XIll is
w@enneoesedd to the correspondi ng conmpound of tPET/IB2003/002876
formula XIV by treating w 2k a reducing agent, such
as |ithium alum num hydride, in an aprotic sol vent,
such as tetrahydrofuran. The WO 2004/ 009550
PCT/ 1 B2003/ 002876 28 reaeljc®ig gni Xture is heated to
reflux for a tinme peri ﬁetmeen 1 hour and 6 hours,
preferably about 2 houfs¥Min reaction 2 of Preparation
D the conmpound of formula XIV is converted to the
cor r espondi ng conpound|of! the formula XV by first
treating with an activating 5 agent such as sul fonyl
chloride, in the presehce of arRaprotic solvent,, such
as chloroform The reaction is %F dtgpreflux, for a
time period betweeRsab bet out™10 hours,
preferably about 3 hours. The resw {ji ng al kyl chloride
is then treated w thi a cyani de sourc¥, such as
pot assi um cyamde, | he me%esence of an aprotic
sol vent, such as iIYrile. The reaction mxture is

out 10 hours, preferably
about 3 hours.Rin re R of Preparation D the
compound of formula is converted to the conpound

of formula eFEIin j , by first treating XV
wi th base, pot ass)@yllhydroxi de in water. The
S heated to reflux for a tine

reaction m
peri od bet wk apout 1 hour to about 10 hours,
preferably about \6 ;hours. The 15 resulting carboxylic
acid is treated Wit ba acid, such as 47% aqueous
hydrogen brom de to prjoduce the deprotected phenol.
The reaction mixture is| hdated to reflux for a tine
peri od between about 10 hours to about 30 hours,
preferably about 24 hours. The dq&:otected phenol is
finally converted to the corres j ng conpound of
formula XVI, wherein j is 1, by hffluxin i n et hano

in the presence of acyd, Huric aci d,
for a tinme period between about 8 to about 16
hour s, preferabhy abolut 12 hours. eaction 4 of

Preparati on D tRfe_co
converted to the corresppndi ng conpound of fornula
XVI, whereinj is or 3,|by first treating the ester
Wi th a reducing as diisobutylal um num
hydride, in the&Rprese an aprotic solvent,
such as toluene. The rgsulting al dehyde is treated

with a \/ XXVI



phosphoni um ylide derived fromthe phosphonium salt of
the formula C Ph3P g "'~ Q wherein gis 1 or 2, in
wo b@4possence of an aprotic solvent, such as PCT/IB2003/002876
tetrahydrofuran. The reactbon is refluxed for a tine
period between about 4 hours to about 16 hours, 30
preferably about 10 hours. The resulting olefin is
then reduced by shaki ng spdeymeE®@ positive pressure of
hydrogen in the presence of a catal yst, such as 20%
pal | adi um hydroxi de on carbon, in the presence of a
protic solvent such as etha)(y The WO 2004/ 009550
PCT/ 1 B2003/ 002876 29 nethyl ether is deprotected
according to the procedure |degcribed for reaction 3 of
Preparation D. In reaction |1 of Schenme 1, the conpound
of formula VIl is converteg to the rrespond|ng
compound of formula XVII by reactln@2 with a
compound of the 5 formyl a, -A, wherein A
is chloro or brono, int preséhce of\a bable, such as
triethylam ne, and a polan aprotic solv nt, such as
nmet hyl ene chl ori de4The actipon is stirred at a
tenperature betmeeﬁ F% about 10C, for a

m nutes, preferably abput 30 [m nutes. In reaction 2 of
Schene 1, the conpgand a XVI1 is converted to
the 10 corresponding co formula | by
reacting XVI1 with _a conpdund of the formula (R6)b
HZ-W~(Qc 7 et el is oxygen, which is either
commercially avd|lablel or is prepared according to
_Jn the presenceXX¥Nlpot assi um

car bonat e, potasstnus odide 15 and an aprotic

sol vent, such as butauah . The reaction is heated to
reflux for a time period between about 4 hours to
about 8 hours, preferably abo 6 hours. In reaction 1
of Schenme 2, the conpound o ormula VIl is converted
to the corresponding conpognd of formula | by
reacting VIl with a conpound of the formula O (R6)b



10

15

20

25

ZIW A (Q-R7 20 wherein Ais chloro or brono, in the
presence of a base, such as triethylamne, and a

w@odoaowpr ot i ¢ sol vent, such as net hyl ene chl op¢TEB20031®2876

reaction is stirred at a ®Renperature between about
-10C to about 10C, for a tine period between about 15
m nutes to about 90 m nutes, preferably about 30

m N ﬁs%ctldrm o ®eépepatich Af thecdvampudd cfmﬁrmwmqsmdnmrted to

formul a i S conyerte 25 correspon
el SRt deipepnnd S BiR, N By Aus o R bouna of
for@aRIMxYiheprésente of a bhés: stiet BsIkadiur metKoxndé'Q]dDhéw

2004/009550 P /|BZOO3/OO 876 30 ﬁ

BLPom2 51 Proga g G B cRpopR Chlorpiied e ggverted o
thedd:cffﬁisb&‘hcﬂ%@@itﬂ)bbuﬁﬂ Bﬁfonln)ulasv l%yhrelactmgbwgh carbonic acid di-tert-
| ami nopr.o e carbodiimine a

b“‘kﬂ'o%%‘ier ‘%6'?%t9r?,se§8? \%né) %%%’cﬁ“%%ﬁﬁqu g]@l’ﬂd(‘?rl geamk?'ﬁ”t
terigeRatORs®r Whiee gerBdi etkdrOs GbuleHhd 18186urs heefeesbly hiodgd 12

acetate is treated with base such as Iithium hydr oxi de
O4'H. ,a protic 5 solvent such as a mixture of

t et rrafesédmf tllro"NPreMéﬁtlIn B)r}@? :Elﬁh'l'planﬁﬂ! ﬁf forPui VewBlch |s elther
a nt

oA RiEbIB o Pris berBapiePpisg Fadng o PEREBUONS o, s
corﬁ.’@rt@@ ltcﬂthesdd)@rlés;élfrldirfg édmwma@etdrmumcvwby r'eactm@ WAt ®tdducing

Y such as dichl or ane t IV und
203}, 358 dedr i devin 71 apiot SNEoRLch o oe PRl [have a
diaSeraumet mixidrebelcahaly] Whickes eépargtedsat tid stagedsnsilied gel

NH, onverted to the correspondi ng conpound of
ChfPB}amﬂr%&] ‘where Wis a (C2-C9)heteroaryl group, by

Lg?m_ rd’@@tlc\!h\h}szf @r@mﬁtmms thé desirgtubigotidlis Wenvxztmwa:tem to the
| C or o, or. I onod n | alf appr r...at .
corpeperipR SPmeBy e &f &Rig VP, Heatind, e RESER 0k, tigheny

phdxphihe st Rictisyl Soodivarbbydateda, the reserapraita quslebptéidt of the
as tetrahydrofuran. 15 In reaction 1 of Schene -
% he compound of formula XVI1 is converted to the
correspon ound of fornmula Xl X according to the
pro?ﬁd)ur ri betll above in reaction 2 of Schene 1.

a

for@uf:h

where in Y is oxygen and ais 1, 2, 3, 4 or 5. Finally, the resulting BOC protecting
group on the arylether is removed with trifluoro acetic acid in an aprotic solvent,
such as methylene chloride, to give the corresponding compound of formula VHI. In
the case that Y is NH, a compound of formula V is treated with a compound of the
formula:

Y\H
(RN~
F
wherein Y is NH and a is 1, 2, 3, 4, or 5, in the presence of a reducing agent, such
as sodium cyanoborohydride, in the presence of a polar aprotic solvent, such as
dichloroethane. Deprotection with trifluoroacetic acid give the corresponding

compound of formula VI
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In reaction 2 of Schenme 4,; the conmpound of formula
XIX is converted to the correspondi ng conpound of
WO o0 essKX by reacting XIX with |ithium hydr oRCTHEB20@3002876

nonohydrate in the presencé&7of nethanol,
tetrahydrofuran and water. The reaction mxture is
stirred overnight at anbient tenperature. In reaction

3 ofin Sedvore1 4f thefi%repmﬂpmuﬁdthefcoﬁlpbnmd af féMnila Wb isvenyetkd

L TR STETRE N PR —
anome sﬁihbgnriamlaje-iNmSRggwhme%Eﬁam 8P are each independently selected
o] AL RyP 2 ERERE ol 50 Saieh, oo kg itvogeg songaimiap (C-
Cgmetanmwloakkylvent Co-Stibbteasaryl ngroby,| enenc bptinatile substituted (C4-
ol edie RO ARHECL B0 Bicch fofiehs bk e Sv28eh o they are
attequdurfdrng_tCzﬁ@gr)hmﬂéracyeéddII}yl ?r @rﬁlgﬁfdtadarﬁlbgrbbg in the pretsEnce
| o) n or accordin o e
of B PRleE ARANC Hlger BR 28 Srsv e e atis A0S Rt Rusige
at Amblent teaetratomre, ébr@ftnﬁﬁ Ineri@d betwicbe agqﬂtpbblmd tofabguotr?iuh@urs,
t to the correspondi ng conpound o
e By o espond g corr

hydrogenat| ng XXI in the presence of a
cat dnh yamtlorszj ohPmpaqahm Cnihecompoandafifornautal Daispohearted to the

coBESHengigd S Bl MBS KNI BE a2 HIB iFRraF B b paence
of beet vesen sablougs \@dﬁﬁﬂéﬁyﬂﬂ%%nd’@' / pdBRO@BIEO 2801¢ent 35udD as
arfihlofuRRa 167 1R SoReRae Y RIPLe 8 b poflagdiapout
1 rmuefoearkmbt 10 B@Jrsnpnefemly doout £Bodrson 3 of Schene 5, the
Cor PRLRSIEH 2 57 ERHER e SAPSSH S tohByl Vi gapyertea o
thexbriesppnding! compowphanpimda Xb rbgfreacmag eVl sithnsddiuen cyanate in
the%r%g%{&%%fg rno%eba‘%%ea (ﬁéﬂg%r&?c and &oé'“tp If%bf‘rpeo(ﬁéatlon

v ent,
is tiyrelde at:ambignttthmpenawe nfeda ditre pmnoﬁ duetvmdanvauoht arours to about

oL Mk Pl SASEh AL AN 1 18 AR ngRe
whieeainRf hed & lafeo padti nidspelifdemd:yr saidaed {romhe gooppioaloding fout not

g5 T bl o SUELRA, oy ROGHAGES AN (-
Colhetasodryll gretpn er alanrahoaahoﬂst@stltapddﬁn-ss)akkylvernIR"’ aqd &H® ars taken
todagtﬁ]iégﬁiotﬁgﬁ? ﬁﬂbﬁ‘pﬂ ﬁj)eWhICl’-\r“’Ei( a?@(é{etécg\%g S (f:osré\'n{%u é,}]h%\ée%cg)c%g?(yl
or {ReChbeterdagy! Igroumhds dioem @qmu eﬁd ftioe meAckionKXhikiures sbifosed is
stifré 8 3t SR Bmperature, for a time period between about 2 hours to about 24
hours, preferably about 8 hours.

In reaction 4 of Preparation C, the compound of formula Xl is converted to the
corresponding compound of formula XII according to the procedure described above
in reaction 2 of Preparation C.

In reaction 1 of Preparation D the compound of formula XIlil is converted to
the corresponding compound of the formula XIV by treating with a reducing agent,

such as lithium aluminum hydride, in an aprotic solvent, such as tetrahydrofuran. The
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sodi um hydride in an aprotic solvent, such as
tetrahydrofuran, followed by reacting the
WO paoafoomsds at e so forned with di nmet hyl - N- cyanodpP¢hiB003/002876

i m nocar bonate. The 15 res@Bting reaction mxture is

heated to reflux overnight. The N-cyano-S-nethyl -

i sothiourea internediate is then reacted wth an
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reaction 2 of Scheme 17 Inre I on
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reﬁlﬂmgt b@ﬁbo@h&té{f & ié Sredtdd Wﬂﬁ ac?& Szpt47t’/e ?%&%ghmro@en

eri od bet ween about m nut'es
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h _ﬁﬁe and he reaction Is a tO S
OHES d@ﬁfot?fé‘?ﬁo@?e&phlﬁ é'naﬂ}’fCOﬂV@teérW fe anrlespdrmknmnbmp@und of

fortDXR Wereirjgs Wl))zl%%)(n@& ﬂgé%ﬁ)arﬁ BN tll@al%gg’rln%éo% hac '(93 alflcipgas

of .fornul er be reac
S”& ‘Hq’tp?‘ﬁ@] 8%% g rP@”a%Qéwe@@ bokin® heurs Ho ekt 16omos, gfreferably

abSot@ubls. to provi de ureas, sulfonam des,
i di or am des. In reaction 1 of Schene

cyano ua i din .
4&2??;56%6“%* Dits gemeour of Sormmna Xilt isdcanuertes to
thet bmmspasrrcm@@mdpdw]dwmﬁwmxvf whefei @ Q%?'é’ dgynrét edlitd e
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éx I.on hl ori de
es %ﬁtred'fﬁ'n%ﬁ%?r& nuch éptipeRuii@umingm Iavotr Idﬁen fles predence of
an baqumm,e SoladrUsuchL aBOl‘é)ruehQ abﬁ@tre% r{a,oalgéhydgr Rf ggg[g(!, Yoith a

| ori de so forne
phosplf'mnlum y‘]ade 8er|vedr}rom the phosphonium salt of the formula

- t O\/
Cl Ph,P 3

O

wherein g is 1 or 2, in the presence of an aprotic solvent, such as tetrahydrofuran.
The reaction is refluxed for a time period between about 4 hours to about 16 hours,
preferably about 10 hours. The resulting olefin is then reduced by shaking under a
positive pressure of hydrogen in the presence of a catalyst, such as 20% palladium
hydroxide on carbon, in the presence of a protic solvent such as ethanol. The



in a polar aprotic solvent wth a conmpound of the
formula, (H3CO (H3C)NHHCI, in the presence of an
w@pineoessase, such as triethylam ne. The react i BOT/IB2003/002876
mxture is stirred, at 10 &tbi ent tenperature, for a
time period between about 1 hour to about 48 hours,
preferably about 12 hours. In reaction 2 of Schene 7,
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Proreatignth a (C2- C9) heteroaryl lithiumreagent in the
r erat ur
bt wib<agten,Pob SRR ! onhBuKF of finu YRG0 the

Corfespending gombound of7BEnulmhkVIE &y ubadting Vlr eitbtd oomm)udduasfethe
5 fdrpull il éﬁeﬁg ), Wh PR % Qﬁlogoeér"ﬁ%goﬁ@jﬁé p%%gﬁcgé of & base,

about pr e erab y about
Slﬂ@rﬁﬁetﬂamlramlrmetame@rpcéﬂxcamrouc‘,s@ﬁzemo sadfoag mefhyBne chloride. The
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%, 7l BBk hecof A enfEEKYY PG e
10 carrpspenstinsh apripednd of farmalaxky rebetingi XVl viith &, catnpoond &, the
onverted to the correspondi ng conpound of formnula
fohrAulG
XXVI', wherein j is 1, 2, or 3, according to the
procedqRé)descrlbed above in reaction 2 of Schene 4.

H>2<>5<\g:_n_r/eact| on 3 of Schene 8 the conpound of fornula
injots 1, 2, or 3, is converted to the

correspon aﬁn de or acyl sul fonam de of the fornula

whereanZ]%rcS(y@ed whichlis e@her%rﬁ?nergéﬂlf é\%ﬁéblé‘ Gr 6r@pé‘7@% according

rp %rprl ate ami ne or sul fonam dé accordi ng
toggse giigns R &8e & Hrineanssance @f p@@éwrarpagomtes@n@wum iodide

15 aﬁEh@ éﬂﬁmwﬂ\%n@fsucﬁ as %Ufaﬂoﬁ@(\ﬂ' he W&@t" cﬁl' ig hleaﬂea t& ref%x f&t'a time
is Conagrte to ot her conpounds

P%{Pé&ﬁmeﬁa BUhioyss rahayt %QOWésQr?feb’@dy %ﬁ%‘b@ hpbﬁs Scheme
| 1A reg@ihi08f scnéinesz hﬂ%o&pbb\ﬁj SOBRAYE an.%e gﬂ{}éﬂéldato the

3, 1s convert
C%@PP%%&WP&U% 3Bl b5 res6ing W YORve PomeY e of the fogmula
O 2, or 3, b% reacting with a reduci ng agent,
such sqdi um otf’ohydride, in a protic solvent, such
as ter -bu #O _Al.cohol. WD 2004/ 009550
PCT/ | R2003/ 287\6(Q)§ N reaction 2 of Schene 9 the
conpound of fornula 1, whereinj is 0, 1, 2, or
20  wigreind\ is chlogr drewtomno, inhiee pr@lsdér&%pﬂﬁ(ba@g mﬁm@lﬂﬂﬂh)@émme and a

pcflaqr gﬂﬂjo& Iso vgnf 'srugftn atsr %at[hype%e chlorlde The reaction is stirred at a
temperature between about —10°C to about 10° C, for a time period between about 15
minutes to about 90 minutes, preferably about 30 minutes.
In reaction 1 of Scheme 3, the compound of formula VIl is converted to the
25  corresponding compound of formula XVIIl by reacting VIl with an carboxylic acid of
the formula:

Z
HO/H\/ ~p
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thionyl chloride, in the presence of an aprotic

"sol vent, such as chloroform The reaction is heated
wo eorebdsex, for a tine period between about 1 POIIB20GB/002876

about 10 hours, 5 preferabl3y about 3 hours. The

resulting alkyl chloride is then treated wth sodi um

sulfite in a polar protic solvent, such as ethanol and

ter, d heated t t enper ature between 90C and
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e PTG % B sugh; 8¢ safiumdaydiids, jnyan taﬁfé)t'PeSQ&‘{ePbrﬁéJCh as
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t hree at npsphe , _preferably at anbi ent essure
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f
&QPds. Al though such salts nust be
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is oft e in
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oA B eiting 3 o SolF b sich as

n@ﬂw@oaschkxnideeﬂ'he meslilting maciion eixtonei “rsaetmhedm\@m@m at ambient

sol vagnt such as nethanol or ethanol. Upon careful

eén\Pgb P&tion of the solvent, a solid salt is obtained.
The laedstiontl oﬂ‘Sczhemeu’S,etHe compalasfdoriniiga XVII is converted to the

cgrpe% Ot uéén‘%&un\é o forl a%&l%cggrid%g to the procedure described above
in reaction 2 of Scheme 1.

In reaction 2 of Scheme 5, the compound of formula XXI is converted to the
corresponding compound of formula XXII by hydrogenating XXl in the presence of a
catalyst, such as platinum on carbon, and a polar protic solvent, such as ethanol.
The reaction is carried out under a positive pressure of hydrogen gas between about
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addition salts of the base conpounds of this invention
are those which form non-toxic WO 2004/ 009550

wWEDALBEO03/ 002876 34 acid addition salts, i.RCT/IB20Y®2876

cont ai ni ng phar macol ogi cal By accept abl e ani ons, such
as hydrochl ori de, hydrobrom de, hydroiodide, nitrate,
sul fate or bisulfate, phosphate or acid phosphate,
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pﬁelsﬁIWOfad?OlarrSaivehfemchmdnethmol may al so be cyclic (ea
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In reaction 2 of Scheme 6, the compound of formula XXIIl is converted to the
corresponding compound of formula | by reacting XXHI with an appropriate amine in
the presence of a 10:1 ratio solution of dichloroethane/acetic acid. The reaction
mixture is stirred, at ambient temperature, for a time period between about 30
minutes to about 2 hours, preferably about 1 hour. A reducing agent, such as sodium
cyanoborohydride is than added to the mixture and the reaction is allowed to stir

overnight at ambient temperature. If the amine thus formed is secondary, the
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optionally substituted with 1 to 3 substituents

i ndependently selected fromthe group 30 consisting
wo@koodwossaot |imted to: halo-, HO, NG, H2N-,PCT/IB2003/002876

HO (C=0 -. Unl ess ot herw sé2i ndi cat ed, hal ogen

i ncludes fluorine, chlorine, bromne, and i odine.

(C2- C9) Heterocyclyl - when used herein refers to, but -

is not limted to, rrolidin t et rahydr of ur any| ,
CBmHMQfJPW? | rqagtfwj;h@{/ 8¢ (5%%%}:9@ %%P procedure described
ab&IOREARIbh, 3 W ARAR @Q@%’?&/ldﬂ%b@@l@@ﬁé}ﬂa& @yar?o'@;uanldlnes

aziridinyl, oxiranyl,  methylenedi oxyl, chronenyl,
Obﬂmﬁkﬁuryl |soxazoI|d|nyI 1, 3- oxazol i di n- 3- yl,

i sot I ﬁ%@hd)ﬁjﬂ Wbch&négﬂt'ﬂb%QJ (’sdilrh;ﬂfuﬁd)b'f formula XX is converted to
1, 2-pyrazolidin-2-y %Xlazo i di n-

ti‘rg Bgqugppg)pg opmpgm B%@FWH‘?I V by treating X% with thionyl chloride
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t et rahydrot hi azi n-3-y etraa%rot hi adi azi nyl ,
P

1,{)@pbmt]o|q§,}24 hqurs, qr@f@fa@)yyhh%, reigl cpjoride so formed is dissolved
lnla Bolbehpratty stk &fh Bedmpbund &ttﬁé‘m‘rﬂﬁl@gﬁ@ C)NH- HCI in the

perazi nyl and chronmanyl . roc cl
Pquﬁ@C“-f of 3t aPRLGSE HUely @ﬁ tr!?”%ﬁ"ﬁ)‘@ﬁ dpe é?%"?f"?"r @@@He & %'ﬁ'ied at

a(r@?e‘n@%rhﬁérgfu@@rﬂﬁ aWARN paRRAbEREEH bb&f €hdut & abdll 48Shours,
not limted to, furyl, thienyl, thiazolyl, pyrazolyl,

pf‘ﬁ@?ﬁ'N@?@WﬂZ hoyisz ol yI " i soxazol yl, pyrr ol yl,
tri azPlesktion 2 et Sé%?e‘ﬁ{e\’f ,thé Qﬂnﬁﬁzc@hiﬂoundoﬁfoﬁmﬂé(Xﬁl\ﬁ%%mlerted

1, 2, 4- oxadi azol yl - oxadi azol y
tq fe£armasranging 09"@03“4 9i f%rmtﬁa bmyrieacthVtVﬂtha?dpafe)fgﬂeroaw'
hihl{fnh éeelgenpwthénpéeelencdow ApbRY epromf reblde\alefﬁxel temperature between
2,4-triazinyl -triazin 5-triazinyl
aB?‘t'taZ?JQ(bFSt% aﬁ]bﬁ;}t tamﬁ%aturepr}/ﬁ;plplhyqboubt—gﬁlcal n he resulting
réddtibm Wixtur, id st/ F Q'tlﬁié‘ pﬁéﬂoﬁ)ﬂem&nﬂéﬂom 1 hour to about 24 hours,
benzg& thio

PEefera Mk 85) hene/%la I 8 tgmpprat%%lpfgy@&poqztmut —78°C to about 50°'C
pkaaé@@tybagtojwb benzi sot hi azolyl, benzi soxazol yI
Do iaion 1t R AT e bied SPLE BRI Py
cbrfﬁékﬂohalhg)dompb[lﬁ'@bﬂfdfﬂnulal XX UvReredl j, is ayi2ner ) according to the
Bal %F@hed ﬁiﬂgﬁ:{%@gxgﬁ hnaz . gﬁlbsfllngut ed with
1 t 0 IBredtiei 2 biSEHemd S]dlﬁ?epednﬁmltnkj)bf &ﬁinal@\t)ed/ fwherair hie 1, 2, or
SR R SRR O3 Brerb it bohyd T beEid ieulieeidR s . 2. o
3f iad:t@?dnﬁg?toah@ BRoced(Pé deSridkd Ybove in \Wetieh D-of Behemhdy/|
0 U b Lt PR S bRk e L. 2. o
3H @@m@)’[ed toGhe dBeapdading( &mde- or acylsulfonamide of the formula 1,
Clr@rzcs b—%) E’(Qflg g&%&g C)l);[/i‘g? gq?!@l%&hye'_grm-ng%?%lfohamide according
td Gl ﬁﬁ))cealkwldegﬁ%é&l'bbovérwlrewmen BJSESCHTEE?ﬁ@Mﬂ Tief esrapdund of
fc?rmupay kx@f th ehn% I_?YS 1,ngio? , ma nvertgcljo 'fo otp] er calmpounds of formula |
according to the procedures described above for Scheme 7.
In reaction 1 of Scheme 9 the compound of formula XXV, wherein jis 0, 1, 2,
or 3, is converted to the corresponding compound of formula XXVIlI wherein j is 0, 1,
2, or 3, by reacting with a reducing agent, such as sodium borohydride, in a protic
solvent, such as tert-butyl alcohol.
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substituted with 1 to 3 substituents independently
sel ected fromthe group consisting 25 of but not

wo povtoedse oo H, HO, hal o-, (Cl-C8)al kyl - optPCTE20§3/002876

substituted with 1-3 fluori3de atons, (Cl-C8)alkyl-O
wherein the al kyl group is optionally substituted with
1-3 fluorine atons, HO (Cl-C8)al kyl-, NC, H2N-,
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criticAit r@éi#é%éllyofhe‘}éa&ibbﬂé QR Boridtieled Fb‘?% rfréss%re oidédbtu? Bhé“fB about
tritium by replacing 1H2 wit

th V%V’é’s?}?%%%@[ﬁf%fab'Yﬁéaf@B&?ﬁerﬁﬁ%"%fabPHﬁ a0 AN

I il @olpburtRNéfoheBfotAnal | IhePBRY padi€ i natthrd aréR@pable of
trans i.sonmers. The conmpounds of the present invention

forrping &2 yddperety ef d'ifsre@éﬁta'é% with yarieyse ingfagnis @ stganie acids.

Antr@ubﬁ esRAt s&@aﬁﬁjbtoff@r;bﬁarﬁlﬁgetﬂﬂcél @&c%bf%’(é %rf iR histrERbS to
nv entlon rel ates t use o op tical isoners

aniggl %tseqft@a@é'f?@ﬂ%mcﬁfa@tﬁ@ to E’Bﬁﬂ\blﬁﬁ'é? %ﬁomwrﬁr%éwormula '

frorh ﬂH@Fédcﬂﬂw nﬁﬁ@efﬁsXé phasnddaefiy un%&@ﬁﬁaﬁleaédlt and then simply
Cor{%ﬁarma eutlc OS|t|ons and ods of treatnment

i 4th teérpﬁ Sﬁtb‘%Sﬁ GORBRENG pYtirgalment with an alkaline

reagent, and subsequently convert the free base to a pharmaceutically acceptable
acid addition salt. The acid addition salts of the basic compounds of this invention
are readily prepared by treating the basic compound with a substantially equivalent
amount of the chosen mineral or organic acid in an aqueous solvent medium or in a
suitable organic solvent such as methanol or ethanol. Upon careful evaporation of
the solvent, a solid salt is obtained.

The acids which are used to prepare the pharmaceutically acceptable acid
addition salts of the base compounds of this invention are those which form non-toxic
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regard, the invention includes both the E and Z
configurations. The conpounds of 20 fornmula | nmay al so

W@2003100%5S0 t aut oners. This i nvention rel ates toP€hEB206X002876

of all such tautoners and3i xtures thereof. Conmpounds
of the formula | and their pharmaceutically acceptable
saI ts (hereinafter also referred to, collectively, as

a 'H%%Fm&% %%%Bf_n?aﬁg %ﬁ@tahpgl o%%oicéﬂjqﬁjlnhl Dt Iﬁ?ﬁ{gorgnsuch as

hygrbthiende;, biygrobrochids hydmiotide ditfaté, asujfateedr| s uifates brosphke or

ahﬁ?ﬁ%s:ﬁﬁtaﬁf’ |ar§f§gtelré F Ejftaf Sé)ra IC[] ﬂ%&%&ﬁl @@&orelg@gat%rsuccmate
malm figroanatay gblsonaie, ssacclrdnatb] berlvb&e 1l mathaassifbhate Eﬂl@%@@ate
| nt t, wt CIICR1 (e )
HEM&W;@ %@3’0’“’ é““@‘&tig?a Shoc 1 ?CCL14) and
HCC Zhos{mm@umis ohigecfermwm Em: axd ascls)'écna’ ity I;IatlQ@:C bfe c{i!slr’gﬁble
nd ar enti a seful for_the
o WP 3EKF e S RihennaRiis ey Roshiai pelonae Earmiies
obsuth Satlm [ﬂIClleellhB alkalit oétahomskafine @asie snefs wails awd partlcularly, the

as art hr sor
S&h r t| tjgsstLEd:“ alltgar}ﬁ' II{S afiky P Sl?rﬁ@arggo%ﬁopyqrglonal
tqcppqud:s dl'&imt:b@m(:alebmus wbmhear)s ud;etplas rebgérit@roBrepate the

plbém‘% eﬁjdcg@agceCe tgg{e%ﬁoﬁaﬂalo ?@8 t I“((:?Fg| tilﬁ)s& wﬁlch form non-

psoriasis, GG
togtcl hese salts \(nmaﬁe merawadgscpbexga@sls icom pMﬁhds\A@f&&QW 1009e&Dnon-

to?? Eéézgglil %Zfithogtf\/sdge%%g%j lgggt’%?rﬁlﬁv?qgéc% acceptable

roni c progressi ve
catiohags isndiume potassiurg, Miiclummienag@shﬁ), et oThespalals dan easily

of IFUIE 5. MR 8 AL iS5 WS cusons
s¢|@ﬂqnpg@rnalolnputhﬁod%1ryed phdymasolegicaliyt atpiabieakatons@inar then
G\EPQF«%?‘%%? %étmrnggéoilgﬁgzgc%@ﬁe%dvgéﬁtf?rgﬁﬂ}dunsdte? gdurcg presssure
Altqm@ﬂvelyntf@n/smax algd beifyepared bysulaipgilbhel alkdnolic BolES, of the

e S S cl.er epat i, c
w5} LB (FEONEHetSo YRUETha5 SUPLER, el Sper
e\ﬁ’@p@ﬁm the) resuftingr saldion tadgnssxionikmsymeinianaeryas before. In either

cesk! étgeﬁlb%’mc ugﬁtftgé Gf Ef%ggl‘?t% ta?eo@%fe&r%#)? ?mg yea ljélllhrngéré?] gnsure

contact dermatrtis an
CQﬂ‘ﬁ'@ﬁﬂ%SSmf%@mmﬂ paxiowidi prpdmt yieftsl udi ng ocul ar

i nfl ﬂ@&%b@rﬂ’ln\%hﬁapélbﬁ relhtdB % %é)rpk r{ S0 :S}nl(a n\/glﬁ'%:;gm any of

chronic bronchitis ronic o
thainydagens mayioptionAlyds ieatecey bisiterass. Syndr o me,

Res pUﬁl@éso Me%&t lﬁﬁééte@/‘mgr 3 rl%%ﬁ Péf&rrlccy 't nhelr%lg qy b linear

conpl ex alveolit vascu
orftrrgmﬁhpplsgmpbtneympalgmbemychc (e.q., cyclopropyl cyclobutyl, cyclopentyl,

cyclohexyl, cycloheptyl) or bicyclic (e.g., norbornanyl, bicyclo [3.2.1]octane) or contain
cyclic groups. They may also contain zero to two levels of unsaturation and may be
optionally substituted with 1 to 3 substituents independently selected from the group
consisting of but not limited to: halo-, HO-, NC-, H,N-, HO-(C=0)-.

Unless otherwise indicated, halogen includes fluorine, chlorine, bromine, and
iodine.

(C2-Co)Heterocyclyl- when used herein refers to, but is not limited to,
pyrrolidinyl, tetrahydrofuranyl, dihydrofuranyl, tetrahydropyranyl, pyranyl, thiopyranyl,
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during restenosis (including, but not limted to,
restenosis foll ow ng angi opl asty and/ or stent

w0 p@ef00956;m) and ot her acute and chroni c i nfl anPer/mB2p03/002876

conditions (such as 15 syné¥%ial inflammation caused by

arthroscopy, hyperurema, or trauma, osteoarthritis,

i schem a reperfu3|on injury, glonerulonephrltls nasa
teritis, Behcet' di seas

al.yosi s eecl a
BRI St Fasteriedit s cromaibe. Do Bie PO, 1.3-
oRmblidiafB-@ni Fsdrzumauh?nt HT \S;thﬁ@ifdh@iﬁ 3(y| ncl1t£dpy?§zondm 2tyl 1,3-
xeno an | ONn I nre rece or
e T RN R A T S e R R 2 T A S
tdteipyardthidt3 g0 tetthmaesthiagiashyl, %&Fﬁdnﬁw 1|82 ﬂaltr%ﬂ?&@dlazm 2-yl,
a er oscl erosit s

1P LS Ay s P RraBRY et PsameBYlcrSaid (Cx

e ssrdayclybige sitashea BIbEt & carbbl BEa hltrogérﬁé’t@ﬁﬁs
nadi sn); and sequel a

hyper en a nd h

aggoé%&@getﬁm @ﬂ ﬁ??ﬁg %sr%f etsyton byt ispt ﬂ'@vt@d to, furyl,
tmmlll OPﬂazoEml t@ mb@pds@fthatzb@a% Bﬁiblyﬁaiéoﬂa{z%@l hay@olyl triazolyl,

| or even cancer net ast
teliaepifes ISRRO b ook 32 OOl bancapdiaTelrls 135
tm@d.mw of 1,2 BamibaBsslyITay,204- ﬂhEadia&Bllyb :; tpy@f pmflmﬂ Ogsytr@imyl,
nases OKI hes _a | ahmat or Sl tes

P{f‘f??&lnéfﬁp %‘gﬂlﬁz'mﬁt ’? ?%rtf%anx' 1wgazmmppyr|azo@t3y 4+hlgyridinyl,
cinholfyl, eptbh@nyldpmrmyt | g, 7thydft§15H£E13]§)i/r)hd(r@S b@nﬁd}gjaﬁéw@ﬁﬁ% 8,

infiltrat r ovi
7ber§e%?r?|['¥og? qH' ée‘éls Ol?ergg}cﬁﬁoy onQe'TZio M0 @%r‘zt'f‘f?é@%zo'y"
béwztlsﬂxaﬂ?ﬂ (tie;mzlhm@&ojdyﬂl mlaﬁdpﬁmﬁyld?%lgnﬁfw@ym B&hZdfuranyl,

nnus formation, an ne resorptjaon, hepa
<phPh ?%anwkamrg%'y?syﬂ%q?ﬁwéndﬁ%x'gr o sRanabs, auinoly.
pfathal‘aemyll Iqu&bxélmlyl Lq"Lﬁhazﬁlﬂm Iahdsm&bxazﬂ'@rngﬁﬁi vy Bt§3<5 tionally

ai nary. e sema or S agsoci ate
SRRt i 1 S NPT BB R o A G S FaREStng
of, |t?sunet lichiehge -aus®d halo- @ml e&)arw(w @bt@nmw@adsthmed with 1-3
i nf ectious

B a8 6T R RS s i et Bt B R ORIy -PEtate pith
1eeftupeihe BtrispHO-(G1FE8)alkif, NCAYREN-DA{C1-08)dIkyRgHOE (=Y C1-

cE S A ERER Bl R KAEbrr . Sorayo
CBDE“’{W -HH NS+ o CH G8)élkyit8®>zn$lH- i nfl ammation resul ting
ter] meni ng

oyt 0B aEiHsRY hBRL kiR oy ok nabhebla i ey Heaaptionaily

sqbstitypexwitlo$ teB sabslitueriés ipesperiestiyngdietad fromgiad group conSIStlng

o Rl B8 b’ 8F. P A BT el putielid shifyhtod win 13

flmrmeradmmg (Co-CRalky€dHweseik nh)avalkpl drbgsie o;dnomllghsmasﬁtuted with
134uotind BohieHBY (1-EIBRIL, Ke-Ofi,N-CBILY £E88)alkyi-, HO-(C=0)-, (C1-
C8)alky-(C=0)-, (C1-C8)alkyl-(C=0)-(C1-C8)alkyl-, ‘HoN-(C=0)-, HsN-(C=0)-(C1-
C8)alkyl-, HoNSO,-, (C1-C8)alkyl-SOp-NH-:

This invention also encompasses pharmaceutical compositions containing
and methods of treating or preventing comprising administering prodrugs of
compounds of the formula I. Compounds of formula | having free amino, amido,
hydroxy or carboxylic groups can be converted into prodrugs. Prodrugs include
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met hods for determ ning CCR1 i nduced m gration can be

found in Coligan, J. E., Kruisbeek, A M, Mrgulies,
wo2id4/008bevach, E. M, Strober, W editors: CurP&niB22@/002876

Protocol s In I mmunol ogy, 63€2.1- 6.12.3. (John W/l ey

and Sons, NY, 1991). One specific exanple of how to

determ ne the activity of a conmpound for inhi biting

@Béﬂds érélgdr{#gﬁﬂn%eéjc'd nﬂ-;pgd@ﬁglgrl ?%%|yﬁ%|vﬁ)tl§!ie ‘?Pﬂbg?( two or more

(ebe r’m@ a’ehreﬁ oo fouay aroine axdick neslidues svhdam arelEO\):aeenay ijtbnu@i Eﬁlough

pﬁﬁfld}ggmqﬁycar é%'nnz%: Q%""V\fg f Ca&ﬁ(ﬁp eaﬁbcg ﬂ{ogpgrpﬁncggppgnds of
forawleble Phe pairedadioh restidued dndudePive 20( Bitandhy bcd(km’fg &mmo)acids

Bl’hﬁﬁ)‘ﬁ@/ &éél eg&nlé[e% Sﬁrﬁgg lg%?psl ﬁ] teddPV\ffg I?élé(g(ry Moxyprohne
hydr@xylyatneo deBaosirgy 5|,sodkm¢9}nd-||h B-ineMl/)hlsikjlt:\eg%dWahheS:feta -alanine,
' o r cha e
SRAHR-AhRReRRE, AL SN Aon@BRe SFEerte, ingithne and
iRl saxlfdna he Rrpgrags caiamhecludleasdommﬂpdér hehersmu ﬁérb@ﬁates
c%gmafé%o%n\? E%I#dz a @?Est@fﬁjﬁé%g?@tc}é}%lg@/ b(t)rbcfedn% above
sipstitueatss bib (drahulze | doeggiattied .camidRyllcarbbh Sprédkﬁ@(éldechaln This

T S PRI o (E o o
blbéepéa;w@de with Aid. oplplein thé%bc\keambmdﬂre ntri ﬁl i cate
f t

conpaingorboihds A ERRGERIAE SRS AP Eery (e o
and dmﬂarl@bm@sol e cmimpoendemiof) ties pegsantireentidnk Edv@vlabhgrlnetnc

a suita .
N e T
inyeRtios feates TtBIPthla ceé | of, aH)O:)plmm uisemefsorangr stﬁmoﬁomers of the
céFﬁB&ﬁMIEO gf )hehﬁrggen? 'EPR/EHEJ %agc(lj Fn‘?){{la\ég ﬂ"\peéécge%rgcf { aﬁlf pt}aﬂgaceutlcal
ccvmp@settonwapédn@thdds hfetrmtrrbet thaf may edni@oyrbgcartaingheran 1hehis

(—%%FCP IHid fﬂ@?nt%FHﬁél %gorftftﬁ tﬁehg Jgglé gﬁfﬁgraﬁgﬁ hogh. Iéc‘%pounds of

vari
formkiar Keayalee ekt aS\ItﬁthﬁmrabéhSca\renben caaies |tcs trgedset af all such

taRbRherS §h ower chanber and the nunmber WO
2004/r%09<55§18&l§5 HégezdéOS/ 002876 39 of cells can be

quanfpPiae@isagiathes foraulet haddrtteic Lwhaﬁnawumeﬂiy)l ascemthisla gmlts
(Hefeiti@r 2 récfér\’lé?f %ﬂe&fv@?ehgt"ﬁ g al ep{:d Finﬁ% potent

nmonocytes, or ocy es er can
infibiters of MIP-1cx (CCL3) binding to its receptor CCR1 found on mﬂammatory and

immunomodulatory cells (preferably leukocytes and lymphocytes). The CCR1
receptor is also sometimes referred to as the CC-CKR1 receptor. These compounds
also inhibit MIP-10. (and the related chemokines shown to interact with CCR1 (eq.,
RANTES (CCL5), MCP-2 (CCL8), MCP-3 (CCL7), HCC-1 (CCL14) and HCC-2
(CCL15))) induced chemotaxis of THP-1 cells and human leukocytes and are
potentially useful for the treatment and prevention of the following disorders and
conditions: autoimmune diseases (such as rheumatoid arthritis, Takayasu arthritis,
psoriatic arthritis, juvenile arthritis, ankylosing spondylitis, type | diabetes (recent
onset), lupus, inflammatory bowel disease, Chrohn's disease, optic‘ neuritis, psoriasis,
neuroimmunologic disease (multiple sclerosis (MS) primary progressive MS,
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Dif Quik(r) dye (American Scientific Products) and the
nunber of cells mgrating can 5 be determ ned

won@roswsspi cal | y. The nunmber of cells m grati npCT/IB20082002876

presence of the conpound aBe divided by the nunber of
cells mgrating in control wells (w thout the
conpound) The quotant is the %inhibition for the

h b | d dard
S8, Pt e T e
rejapqngﬂamltmsg S TWersEﬁ%(g i) lpblymalgmoméhrﬁaﬁcal QuvkHig Nthyroiditis

si.n
ELETBLIHH 88 iy PR e fonpgomnern
fiprosiat mterststtal tpanreoramy (ﬁg&fsfsl ),Ci fibrbsi®©faseodi ét@ﬂ ahltho @znélfs’tage renal
% to.be er id ass
REA T sl eninad PyrSniony HPURITSALH PotSkasuisaindia rosis,
stlmhmm@rwasqb\bee&/sgmd% sbléﬁ&spfheka@ﬁ@ﬂﬁrbﬁﬁt(lﬁQMimg fhat tB§used
e conpositio e presen
%\?en%ﬁ%ﬁ% n‘ﬁ;‘?? %ép?tl]:!lrs?m?rg?aé}ﬂ 'W ﬁeco@ ﬂ'i)’eIW'%fn%l rhogisinafergic

curgiitiogs deecto s ramtengy heontere @letmathit | shdasepiet @hiititis); acute and
Thus, ounds_of the invention

ol M Bralot: et nliting SBdRr ol Henosi, fing
Ir]ﬂanmtlm gsudheag chrdnitt bmmelﬂtiu,lschrcbm& loBBMMSEIVE E}iulrﬁénary dlsease

B RIS Dl S Pl Rl Bl oo  lanc,

immignef ¢dnatlexoalvediitie), aadculae infl2Bmaaom eas0rfiag @ont BSsue transplant or

LT N TE] e T

stetinnssition presd nethet aketet e fcgrdgﬁc ofﬂanfnmto@xadlm@hti@ns (such as
ar e conventi onal nean
| PPl af LS B8 o R G e i, B Puma, enosstois,
isphiamlé rgperfiesitns injiey gglomerugebhtitishinaesl pdiposi sHtéthis NBehcet's
dlg&{sﬁ ppé/% |60324é) &%P ‘f’fsf?e‘rgr Epéglréso XééB Hy%& §%ndrome) acute and
chiprie dcarysslaat Irgjeetiare l(ihclldisg mnoamnspwmms Pt Bectivity (co-
{e
rebHtb! P86y (GrePuomRPS °Bties LERIEME; sarEhitons.o baramn ano
tu§eraulgﬁs)g|%1eim¢rés) disease; owbhic ri@ﬂ@xgesyhdrohmj pains @therdBclerosis;
cHBpIS SSJPTE) B, <0 bRALGRE BTy aF SHRRLE Setlorimenprmie
type H|diahgtesy ingperipidemnianang hypkgonadiem]; cmih %ﬁquelfa@ lassociated with
t

BBk 0L MBS ISREDA L ey i e
utilieyt fer the porviestiors of camdee methstasie ibelfiding hus enot Sonithd to breast
cank&ui d pr epar ations nmay be prepared by conventi onal

means with armaceutically acceptable additives such
as sﬂkﬁnem@ﬁtﬁ@ agéntirsatnesny” rsayr biatsol iskiblip, theretpryduction  of

m&%ildﬁ%t@?%é%‘,r z,allﬂ%/ g%tBQﬁékﬁ&ﬁﬂﬂagrgﬂgg g%ﬁ%@%ﬁ%@@%%itw to
MM%?/ |TB@dgf1ooag@76_-6) either directly or indirectly (as a consequence of
decreasing cell infiltration) thus providing benefit for diseases or conditions linked to
these cytokines (such as joint tissue damage, hyperplasia, pannus’ formation and
bone resorption, hepatic failure, Kawasaki syndrome, myocardial infarction, acute
liver failure, septic shock, congestive heart failure, pulmonary emphysema or
dyspnea associated therewith). This method of treatment may also prevent tissue
damage caused by inflammation induced by infectious agents (such as viral induced
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40 non- aqueous vehicles (eg" alnond oil, oily esters
or ethyl alcohol); and preservatives (e.g, nethyl or

wW@e@pphospe hydr oxybenzoat es or sorbic acid). FopChiR20ed/002876

adm ni stration, the conposid38i on may take the form of
tablets or | ozenges fornulated in conventional
manner. 5 The active corrpounds of the invention may be

ekgéﬂné[o%a%ﬂtl f or rbattlgé S/HBI legqm@ﬁﬁ éhe mng or liver (e.g. caused

I njec
by &Itflhenza mrzhaapam) t@s‘fmnmsrmw Piflamhiakions | f@lﬂexaﬁ(pildmé@ttlhg fdm H.

B A T R e e GBS gy v

3ao§dedegnlmme15\(el\/lw eadeﬁbx&ruleeenmpés dnses l('leéﬁiﬁ%téiléﬁF Herpes
sol utions. or emulsions in oily

or %ﬁf%'gﬁg 8’ ﬁﬁ %g's MA@ ont ai n for mul at i ng

agenfThe sotivityas tieispepuindg of hibabichticn 64 BOEéssed according to

PfecBBTE Bl sk, o R, SHEitotes, R ? Bxatbien ol espanizes

maithdus afos diteahiniigveR¢ lisducead, migtaibh |can By fb@ﬁﬂ-lﬁ lObﬁgan J. E.,

9, B .05 o5 R B4, . St o

mm Irmnenolgc_m;lﬁ B51- Sﬁlmes(bﬁhl\/ﬂﬁeyozﬁnd ebﬁth\omgm) One
t t {
;g&?fllﬂémr%ﬂe &foﬂ . mcg%erﬁwonev n I on sgc&%qygég fprofnhlbltmg

ases ‘suc
migratie@niaslascrivddimdetait ldlovan or adm n| stratl on by
chahledik he active conpounds of the invention are
OTTVETIT &1 delivered in the formof a solution or

C
suspé&hs abiityfaf omnaommmno mbibithe oimdradtags td Verous &hemoklnes can

t he atije an aeroso
béqé‘llg)% ge(raegée'ﬂ d% ‘fxg %r"‘(eeI sg?’)fdfgdc %WP%[F n¥ §r5 4nicron
poigteuboreée filtew. t mIIZEEagbrﬁs umel cdllsacssube abbﬁarérﬂ apetdraaid RPMI

' h/ h hl h
TG IR DA ThRT0R. Bl Bes kot TRELE! Soine
seyuint aIbUnamg asiefly, MIFRto (Reeoteth,alnc pIFee s Bbk 26, R@él@smh NJ) or

t§1hre tegg %ﬁetgnért rfac%eg tgﬂ@a rwrgr-ﬁf]@mg\p/ pr&‘p/%edglé)g{gen chamber A

pmjmarbnnatﬂf filter is1eenl dppiid maythempbaf chambewésvéne@nmé amount of

%? r%ﬁ%iﬂ”ﬁ?fﬁ%yé?eraa Id%(g g@% n@xmiaqga Scy!geaft clzf}e’nopems in this
systen (@1g.am nivnfoaMiP-1arshous bé Bheduatte)ray be formul at ed

cont po f a compound of the invention
and ghgu{%gﬁ? (\é@%eﬁjlﬁgg%) RITAY aBUmaR traocytes s ok riimary

Iytt’hpt:ld)tfé,{i)@i&aéloldl@alebyJfsteInEl@rdc’sl’é‘efc:hN’Qu§é3'cl‘ﬁlfiuclﬁi«‘-jﬁ5 b@f add¥® to the upper
i nvent i, oF f.or arenteral or

ctiieRs of Pitipesn 6etherd WILR, Qs CRIGP R oA 9 o 19sh gompound.
Compatintkditutiohs t:dfrEbe Bi%pér@ﬂdjstrig@wndaﬁcﬁ Qérbﬁfélcbpteémql%s(eﬁrdﬁbre

mg((e’%iheglrz:%lgpgo dlng tosl)he c?1amb1 to 1000 ng of th

After a suitable incubation period at 37 degrees centigrade (e.g. 3.5 hours for

THP-1 cells, 90 minutes for primary monocytes), the chamber is removed, the cells in
the upper chamber aspirated, the upper part of the filter wiped and the number of
cells migrating can be determined according to the following method.

For THP-1 cells, the chamber (a 96 well variety manufactured by
Neuroprobe) can be centrifuged to push cells off the lower chamber and the number
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i ngredi ent per unit dose which could be adm ni stered,
for exanple, 1 to 4 tinmes per day. Aerosol

wo oo essé ons for treatnment of the conditi ons PEF/EBa063002876

to above (ec.., rheumatoi@&arthritis) in the average
adult human are preferably arranged so that each WO
2004/ 009550 PCT/ 1 B2003/002876 41 netered dose or

of pelfsfcanoiﬁe q%mﬁ&éd Q%ﬁﬁ'é‘&a%% a&;r\;eo%)%gog)br cga%e ﬁle dye

i nvent i on e over
f'wfgﬁ H'a‘ci%t?t?sol will be within the range 0.1 ng to

1000 Fﬁgprlrﬁéﬁmmh{%hrrﬁ&dggﬂegacyr ngrﬂpﬁc?cé/\eesa{he f ter caéﬂgl lt%ged with

Dﬂ%@ﬁ'f@ (@B%ré@“eﬁ@wttf ic fsoduBtsylaed dlot hurebergd ctis m@rating can

bé deterthiab@thidrescopiddifyai ned delivery according to
nmet hrll%(avvel | known'to those of ordinary skill in the

art WpPerof selisguigrating éy e Ipsﬂseomsofdh@ clyepdundrate tivided by
themiubeer 5t @éll@%w@@ﬁr?ﬂw %397 %\%Ilg tlithotit {P\g%b%ggur{cﬁ T qugtant is

0 742, and 3 he " comp
thfer{l gﬁyl}t{ﬂrp ﬁﬁ e gomgownd which |C§@dqurbecmmndlmngm11artdm @m)bhlcs

te&:lﬁmqwdsfagétrhﬁﬂwetc%ﬁéé%%ﬁ &f &Q@Jbtuﬁ ‘?ﬁe %(gbgslﬁ"éblp ion point is

une cell activati
th?%@?@(m@ﬁ Seing & 'I“Srf't @nalgsis oy cﬁ"d@pcﬁntmtlms eS8t X TAE line fit for

Il
mandne ity il DLt
OBHSP1EC,8 YAUH 2S%@Y onpnab, Horse anti-thymocyte gl obulin,
Pol
o g SRR B

Lefl unom de
ICpocoF oks 1hay) 1 du@y@t@gmfmo(mmayg) RG 1046 (CTLA4-1g),

Pr edrHes s@Lo t. edni_so] on
sul ept a%gtﬁh é) OSIE%rr%?:yéoﬁlg %ﬁi/sglﬁ{ﬁérg\%/etnﬁ&bnrgay R?Etf?ffﬁ"ﬂ'%tﬁgt b a
C°§¥ﬁ'§ EE%W%%F\% usipy apfpic@pte, phanhbeouitinally, acAemhbleoamibrs. Thus,
the Betleé
d | )m{ngrgﬁ’réduéﬁz‘ﬁh%%rggzgﬁﬁn%}%@P@teglfor ak £h B!, intranasal,
pa E}{)&g{ h@m\/@soqsagﬁﬁamuscularc@mmwtemm) om@ptabadrinistration

Hb mfnea doRt R ! ign, &
o CIZO)ugp 2, nhi lmtk)l ﬁ)?ﬁ e{(()JﬁcrgtiﬂSetcr:éc:)“;()i:'bw @Lﬁg%’[@g%ré '8'30xﬂ? active

COBRPUESAT e ingsngen By jalso he-fousaated farsistaBed daVBR347070,
S- 248# oral Eﬁnﬁﬂs&ﬁa’u@ tﬁ@%har?na%%u IC&]?E %BOS(E{II,?%% é?%/n%kﬁ the form

fl\/f et at e, Interferon beta 1- a,
of, MY o R57PRIBN dablets ﬁ%cqaéﬁmlﬁ%spregaredgém sortvlaatonahhhénrts with

hareldcettaly bt BEiHH y
i i nt gerl n % rdeé%uféltbgtl on Or’t{?ﬁﬂﬁ??énln?ﬂé égteﬁ{s (?gl- - RIRGnized
malze, ¢ [C@kl Blvmg@yrrolldone or hydroxypropyl methylcellulose); fillers (e.q.,

lactose, microcrystalline cellulose or calcium phosphate); lubricants (e.g., magnesium

stearate, talc or silica); disintegrants (e.q., potato‘ starch or sodium starch glycolate);
or wetting agents (e.g., sodium laury! sulphate). The tablets may be coated by
methods well known in the art. Liquid preparations for oral administration may take
the form of, for example, solutions, syrups or suspensions, or they may be presented
as a dry product for constitution with water or other suitable vehicle before use. Such
liquid preparations may be prepared by conventional means with pharmaceutically
acceptable additives such as suspending agents (e.g., sorbitol syrup, methyl
cellulose or hydrogenated edible fats); emulsifying agents (e.9., lecithin or acacia);
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EXAMPLES The follow ng exanples are put forth so as
to provide those of ordinary skill in the art with a

waoele@gloassr e and descri ption of how t he conmpounpP&T/1B2003/002876

conpositions, and nethods4¢l ai mred herein are nmade and
eval uated, and are intended to be 30 purely exenplary
of the invention and are not intended to limt the

neG-apeedils WBAitles NR.g.i NM hefsnf%ﬂf 5183 topeétrgxl aleohol);  and

i nven |on Unl ess 1 ndi cat ed ot herw se, per¢

PIrEPLERYeS (Bl Matiyher gopdrp- hyseoxybenzontestor am!ﬂlctdmﬁi)t ot a!
wei gibr eficdah 8dPRasdd, 1R chngHH%rfiHéE/qakeaﬁw '%nﬂ 9 tablets or

at a |ent tenperature ressure

logengss i@ lated '”@Qﬁm@ﬂ@lm?rﬁ@gent s were utilized

Wi t hOHE dotive BehpdiHas| i -
aP(;T[ B 083/ 002876 dizéfcm% 'Hfb“t'?ép f&%péé qgr?r?uﬁa(%ed for parenteral
Apisy (e lNISFD Inclusing.using) copmerBioRlatetedizbtbr éeliigus or

fLrsfORE NEXY|
R ‘,’f“aa@“% BTy Prssenierhin 45l dg3agR. omg, e in
'%'8“ Bh F’b}“dnélt'ﬁlﬁﬁeh eXRip g it aﬁmdr:la@ oresmyatwes oTrm tampditions

may G¢iked E@brﬂfd?ﬁﬂé %Xé(USIB@H&&‘\sC s%glagl?]{BF féiﬁ’lubs%) g éédgdaqueous

97 THE (1
eg‘n‘cg‘?f\v\nag% ”E?VSCB[T@T?’] @H{‘&ﬁtlmg @Qﬁmmﬁsucal asrduspending statbiizing Had/or
dlmersn'ﬂé.(éggﬂ‘ﬁm AI&Maf‘ﬁ%lV th'enac-{w )inﬂ%émgntsfﬂ%ybl Olaég\?vijslt F ot for

e reacti on

ref‘?ﬁsré@g% w't% arswfem'q \ehice, @.&n@h@@ pWQem&eeIWdter i tmforefuse
leoﬂvdva(brﬂboun"db Bf e fivéhBor!\&y falsé%@f?%d&ﬁ&? ﬁgrfectgf (ﬁ)érilposmons

the filter cake was wasShe

S“?ﬁ &s ﬁPP??S&Pr@WéeRﬁﬁ%@WW% _gsapumrwdcmammal SpPbsitory

babysiemgﬁ@, SR6PBE Br biRePgIfédrads over nmagnesium sul fate,
gave t%e title conpound (17. 24

n tlon |n vacuo
gr a% nygnasgl @q %Eai'oﬁe@fh GRMinisieation ) bya detatation r ithee sEtve
compeohds biothe Avebfiort Brd @drﬁl)eglew Qélﬁiéreehﬁ qci?orm (g‘te a@lg n or

%‘f ms, 99.06 mo [ l"'ene
SUppens’ %ﬁ?“aa&amm%raynwnt@mrdhatd@ squepzsd ot purmpadby the patlent
or &g aotae%omgﬁa;spneéérﬂéncﬁli frérhl dﬂéssfuﬁ qe’cd?u%e? 'or %fh%l & d’%’th

on1teqa§rature and caoncentr at e vacuo.

the. vseaca’ & SUitalle propelant. gy ﬁlchl@rtoﬁglp@r@gle@mn@r trideorafidora@ethane,

dlohEmdstetdalebtdétr&&é UEsbE6 ARIHROYS oFaF lebepayg%é)gqn the case of a
i ed over magnesi um su

o o e Mo o B eyt e oonicig @ vave 1
delivet er mettredt emo(rit8. e BredBErzed B&nt%ur%?lo\"tn'egﬁhzg n*ali} contain a
solﬁm Orrosucs;(.;}e s?ol?I]no tl!1en a(?t?v%tc%rr]rlngouwé eCaésules and cartrid

ges (made, for
example, from gelatin) for use in an inhaler or insufflator may be formulated
containing a powder mix of a compound of the invention and a suitable powder base
such as lactose or starch.

A proposed dose of the active compounds of the invention for oral, parenteral
or buccal administration to the average adult human for the treatment of the
conditions referred to above (e.g., rheumatoid arthritis) is 0.1 to 1000 mg of the active
ingredient per unit dose which could be administered, for example, 1 to 4 times per
day.

Aerosol formulations for treatment of the conditions referred to above (e.g.,
rheumatoid arthritis) in the average adult human are preferably arranged so that each
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added potassi um cyanide (12.5 granms, 193 mmol) and
18-crown-6 (2.54 granms, 9.64 mol). The reaction was

wa@timnedsd2 hours at anbient tenperature, dil uP€TIB0IN02876

ethyl 25 acetate and washedlw t h aqueous sodi um
hydr ogen carbonate. The organics were dried over
magnesi um sul fate and concentrated in vacuo. The crude

” ifi ! ' it rou a pad of
RN 0 AT T oGBS rve
nyeoiiang theeoverrall daily alope wittl drlFerdsdWaNss witdf the range 0.1 mg to

I Ry xvV-phenyl )-aceti.c acid To a solution
1000 T8, A S B 0% Sec ety 367 Sxemme 219, 4o & times,
gbyingrier, ex@B1p®, 1n2rot 3 dosesatathigle. (200 ml) and water (20
m - d t assj hydr.oxi de (27 rams, 481
mml) )m@%%:g\%rg %’ﬁ?oﬁ?n\/\h‘gq‘ﬂ@ﬁ%@({fﬁr F‘g‘?' fdgtivery aseerding to

medside dwelh dnowwrto ethbs@taf dordinamaekin - in The &rMERIMSes of such
ueous WO 2004/ 009556

| . aci.di ith a
BB B Yo s ReBRICS 42 414 3,009 sBRcd 173,020,
3449 r4atand 3MORIBATi et hyl ether. The organics were dried

' | f. and d.i
0?’3??{2&??@@@@2 %dﬁ%%‘“?ﬁ@?%gaqg@f;%h@;zgd@% Qor}llgiggt?ont t?lerapy
w @ﬂmqrdhgmfzemodagel}ms pjmghyész E@@etthﬁt ﬁhﬁibﬁ iﬁ{rﬁ‘l{ﬁe gsil %gti\fation
| -chl org-.2- oxy- phenyl)-aceti c aci
e T M
E‘{ﬁf@lrml@ %éO&eAtzlaidiopdg@lef :\/llyxopﬂfépﬁl%fé Pﬂiﬂétﬁ,- gﬂ%@;%heno{ic dacid,
_ n _ | wi th water and extracte
D?/Q'\A&'% ﬁ%é?etB %@lﬁ("ﬁ%ﬁer . *%@a%o?goé’fﬁ @é‘t"\\f&’@%ﬂq glebylirerPolyclonal
rafrbig matithymosyie footmilian dethomesias,r BKdsi MNRSYS), Fe7sE USRs.
e ey 0. \ b ]
18#@? E3Iegﬁéﬁ'éqy@%é%éﬁaﬁgﬁﬁ%bgiulé -1'()88 (ICr%'—A“-'g), Prednisone,
Preniselene - hylthylpyeqitimatyie) - ackpianasi dCdriidontS OFPdFBeortisone,

j ' A [ so] yti.on of ethanol saturated
goiths esakied | &utasabl UbhaNat! a5 haTome SELLY EBr.
ST e PP $F OmArakinra cAnti-mtersikinkG waepor midn@Blohfarftibd&E (MRA)),

was, di.ss: i.n_diethyl t her and washed
N DRGSR e SARTALHED, Wi Mgerp Bhe ketoBibimatrenageand
PIrRYCRAYai@s 2wintibitdrs e(Caemxibayalestexin, s Wdf@doikaN Barecoxib,

ntr ' ' h it ound
CON T PG SRS S e GT . nae
DFY)s Glalitanesr asfetaie aintarterdrubyiai t-apoitetiarompbtee $iber MitdRarffone,
, i | _(8.m ) was added I
El%éﬁg?ﬁ%%o& 5 l:sct%gtc fﬁ@ﬁwmy@g@gp&t MEShaRISTS feg kiitprs of
integrin uprégulation or function) or alter leukocyte trafficking.

EXAMPLES

The following examples are put forth so as to provide those of ordinary skill
in the art with a disclosure and description of how the compounds, compositions,
and methods claimed herein are made and evaluated, and are intended to be
purely exemplary of the invention and are not intended to limit the scope of what the
inventors regard as their invention. Unless indicated otherwise, percent is percent
by weight given the component and the total weight of the composition, temperature
is in °C or is at ambient temperature, and pressure is at or near atmospheric.

Commercial reagents were utilized without further purification.
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and anmoni um chl oride (500 ng, 9.3 mmol ). The reaction

was refluxed for 4 hours, cooled and concentrated in
WQ 2840094560 gi ve 3- (2- met hoxycar bonyl - PCT/IB2003/002876

propyl am no)-butyric acid d2hyl ester. The

3- (2- net hoxycar bonyl - propyl am no) - butyric acid ethyl

ester was dissolved in toluene (100 m) and heated to

reflux. To 25 this was a 5 % by wei ght sol ution
oi sodi um et hoxi de in nﬁ%—%@?—(% m, 0.135 mmol)

h2+{3-Ehlarorih§(R 4-alisk(2; Bérans B2 [Aves i rioksite iVd yjL23%-dimethyl-
condenser 3 -"t.-.ﬁ‘f;,‘j,;go_ A5 0P8 ‘ .ngsvapm

pressure o 00
azeot r oped off, the reacti on was heated at 110C for

POR oM ethBRE. chifd,yas then cooled to anbient
enpera concentrated 30 hydrochloric
aci dT9 5osatition ehs-chiefd- Emmjhcﬁwrbeazdﬂelﬁcgi mEkH| @F@?t@@@rams

erat ur nd neutralized
o R S 41 B vty e, asbad. EoPrRe @ ealubien ok it
alwainugo by deidiet ( a10®1larm105mh1m 2l GomA UL PHE). S THE Walution was then
w%?ﬁféoot% ?ee was 41(5 d until pH = 11 was ac |eve§
er s 10 Puisne SdreaCttQ'i‘eW?%aF@Ple@ntQNQ%C and carefully
quexthethyeithesiddhion df e616fwtdR (Phd mBEFE waytﬁe%gg@rg%ah celite and

re conbi ned, dried over
thég}@ ﬁ%s‘?’%ﬁ‘@?&egﬂthﬂ{fﬂ%ﬁm%ulmﬁt litrafei weerwashaddwith
sedwatedraquammdsodﬁhﬁ hodteden @ém@Hgtte tH@ﬁdMéxfe‘r%ﬁf% m sulfate,
C\éﬁ\getg_m istillati ontog he title conpo fggéj
I%Inoy%;p% paye the titl compound (17.24 gramn‘;)
(2 5 trans) 2, 5-Di et hyl - 4- oxo- pi peri di ne- 1
i butyl ester 5 To a solution of

i din-4-one (3.68 granms, 28.9
moITo & rsolugioh - dfu(eg.dhmd;mhahox &Qmeﬁi/l) rRfhnBR L 1 Q;f&néﬂ dc)g 06

di 50
ol BB PS CrP 0 ied Ser acigr e sk ()4 570, The
regadiant Wam shiered Safi rrefiest airdanhmﬁﬂt cécﬁéﬂ)%afjdéh? tQM?&:’% Oy[filé‘tand
te with water and extra
co%@nﬁﬁglﬁg@ H%L vva.ﬁ% crt.lée tprqgélgt) was]-ﬂlgsqg\fe@dmr@ethg?@q ghlopisiecand
wased ovithi setlrated | mineou@rsdmgﬂ&ﬁ/dkﬁgleﬁ Ut&rBb8atdNhen dned over
conpoun gra

t the titl
ma@ﬁ@%ﬁ@l% ﬁéﬁ@ {:g c% t’rgté%g% \(alfug_eg@y%ﬁ'@ b@pzm,éﬁplgme @termedlate
A3 graptshy ITopa selutiati bEthi Wr@@lsmbb@qoaﬁ étetcﬁftﬁl’eb(tfbd nL) was

ad@ec& laRth bRl o B0 red dBrceoonn (254 arapun gios

mn@i) eTheTneaatlcmolvaEt storedof2 hours at amb|ent temperature diluted with ethyl

dik 0X0 -carboxylic

ac t’é%ﬁ‘lﬁ %hé%%tﬂséc@\é?té scz(ﬁurﬁgwy Pﬁ‘ﬁ% car oq@emﬁbp)orgqnlcs were
dnqcbpvejhmmsurraaul(aﬁﬁ andl comdentrZB€ il K)é@fo The crude product was
purified by passing it through a pad of silica gel, eluting with methylene chloride, thus

giving the title compound (17.2 grams).

(5-Chloro-2-methoxy-phenyl)-acetic acid

To a solution of (5-chloro-2-methoxy-phenyl)-acetonitrile (17.2 grams, 96.3
mmol) in ethanol (200 mL) and water (20 mL) was added potassium hydroxide (27
grams, 481 mmol). The reaction was heated to reflux for 12 hours, cooled and
concentrated in vacuo.  The remaining solution was made acidic with aqueous



10

15

20

25

30

nitrogen was added L-selectride (15 m, 15 mol) _via

addition funnel. The reaction was stirred at -78C for
w@2000ssand t hen quenched with a phosphat e buP€EIB28@/002876

(pH=7). The reaction was eXd8racted with ethyl acetate

(2 times). The organic |ayers were conbi ned, washed

wWith brine, then dried over magnesi um sul f at e,
hydrodredrRthoRi@ 1 PAHLLY: Loguet  was

{)UI‘I fied by cmromat oré%sth-aré%ﬁg\%g?ﬂ YOqniPsgysre driggbover
MapReSHIR sividignard C@@entr@tedne)vac@ % giventbp ttie. dapmpomed (5265
g¥me¢h.el d) and (2,4-cis)-(2,5-trans) (2.41 grams,

i mpure). 25

(2,4-cis)- (2 5- trans) 4- (4- Fl uor o- phenoxy) - 2

SEClderGEZ. ggﬂclacfaagt X¥kjCc acid tert-butyl
ester 2750

(2, 42 cﬁ%l)ttoozofscﬁr%we)z methpry-plgnyD); doetic raetchyl5. 54 gemsi 17.5
ménol)-in 8%PAfYIuS hg/ eh %?&12 ggt\/\)és l'?e%%%{ to(réﬂ%%)éégsﬁours Fhe

mpl ) in tetrah ur an
SOHLF'PBh‘éS?@ICOBWQS %ntﬁg With 9vateyrants ext?acﬁ&j withl Yliethyl ether. The

ordaritd e dHRINSer (n%?ﬁe le&Jt%'aHB C%Sl&r}&ﬁg 'delg%w O ThiLude

boxyl at
P Q%Li"ﬁ? S’g%’r B‘?fé&eﬁ?@fiir Ttrgtionisl &rit methyseeathlorisle: FEXendL & GivO(5-
Chm;'piafzbé@%ﬁﬂ? BRI RO 1201 Rl r%oum'%( e Ogr@egf% a
0@1’“8? . etWﬁ“’Z ré@QS‘B@ PWDDMQ%@D@OQI&Y 8tirrdd® 12 hours. The
reéc&mﬂv@s%né@nt@‘[éd ﬁ‘ﬂ/%},uo %h&h hgl c% drdasd v{eﬁ acﬁsoeﬁgleq-g] djethyl

henocr di met h peri VI
et d‘ﬁ"SBPd (\Qatm_sg‘qugateq ;quepmszmggﬂum (wdrben carbonate The

orgaHgT dj\fégr@[tﬁfﬁ%o)\//%r ﬁ}a?hé&lﬁﬂ] *&gkaté aﬂ%{ I%gﬁée uallﬁjd1 nSGRERSIY i give the
t'tlﬁF‘&fﬂPQ,lﬂ%?ﬂagféms |-15 rH) was added trifluoroacetic

acid (1.5 m). The reaction was stirred at ambi ent
at ur e for 2. hours The reacti on was quenched
s2imethyly g508€ sodi um  hydr ogen carbonate and

ext ac e8iuMibh |'d>f @Léiﬁuh%%%& %%r&eet%% éét@‘P?o mThF r}' R 2

re conbi ned, drie magnesi um su

pr‘%paﬁi?' @e@ aep addRbAmathdecivic EQldvlanhal eetaemr?emm ’tﬂgngmol)
o d
and emi cbtﬂuma&ﬂ&*ld‘:es(ﬂdﬂeﬁl | B TR, e?@s?&%&{dél @ge +9 qugi TRy 4

and E%CL V\Athtrlethlamne
hourgy o?"c? t §7d cﬁ?f&ﬁﬂtﬂ@eélm vacup de gius! )3-(2-Mhthoxycarbonyl-
prapglanﬁnc)#bu%tﬁz s&ibirétRyl adte@nDFRNG. (b%ﬁ&ﬂ{pglrbgn)élyro%lammo)

centrated in vacuo,

n
b”téfrl’ﬁ 8?1% g’a’ | 53iRy Was disspived inytolueng (@OQ/mlk el heatédbto reflux. To
thisswapaddet! § 26 2, BY weliht solution of sodium methoxide in methanol (35 mli,

0.135 mmol) via drop funnel. The reaction was fitted with a condenser and

methanol was azeotroped off at a vapor pressure of 100 to 110°C. After the
methanol was azeotroped off, the reaction was heated at 110°C for one hour. The
reaction was then cooled to ambient temperature, treated with concentrated
hydrochloric acid (50 ml), and refluxed for 3 hours. The reaction was cooled to
ambient temperature and neutralized with solid sodium hydrogen carbonate. The
reaction was cooled to 0°C and saturated aqueous sodium hydroxide was then
added until pH = 11 was achieved. After stirring for one hour, the reaction was
extracted with chloroform (3 times). The organic layers were combined, dried over
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%yield). 15
(2,4-cis)-(2,5-trans)-(5-Chloro-2-{2-f4-(4-fluoro

W@ b@aososyo 2 5 di met hyl piperidin 1 PCT/IB2003/002876
y[ | - 2- oxo- et hoxy} - phenyl ) -d¢etic acid ethyl ester To a

sol ution of
(2,4-cis)-(2,5-trans)-2-chloro-1-[4-(4-fl uoro-phenoxy)

magn8siul é[ﬁ‘bféY'ﬁTt&*eQeef ddnﬂ élntﬁgteld gﬂégo;ﬂ%é guctr\r/yds purﬁled by

ut anone
V?%J”EL‘F“B?I@I'QU kyeive g i lﬁ@ﬂsﬂlppuraté'i 6&gracisd2e%hydidest er
(125 ng, 0.58 mmml), potassium carbonate (175 ng, 1.26
pot assi um i odi de (85 rrg, 10.512 nmol ). The
LAnethybd-sxo-giped; e acnd’l‘eﬁ-h&lﬂ@stebn was

cool 6.0 Shleneds V&r&ﬁsg‘%ﬁ lp&?éh&%% 6 sleh € qr]%sd 28.9

e)tate 2 tinmes) ers
MR ter ptyhal@g@gj,(ﬁmmﬁdawet,er 1530 m@r\mb adttéd sodium hydroxide

(20 r s ilic
@ﬁeﬁgaf,/ "% %gnét)@ta\ﬁgcdgg% bdtd) ﬁ%i}ﬁﬁé@%?}g M dgmon.  The
re gth}]yvg$ Sliped @ ambigrd erppersture amemight.f 4I'he4refabﬁmr Was dlluted

wuﬂhﬂ@l@ﬁar?d éxt%d”f&i kth (ﬂ%tﬂ?rétqép é’umes) 2- T?])éoor(geanlc)iayers Were

-acet| ¢ acid To a so
Co(@’“ﬁfe dyeq Vst tmagnepiupE -sulfbter en@- ¢ahcprirdtdd f fougive- Mle itle

cdmic)b)ma £33 3fams, 60 % yield)
di met h)SI pléper V'di n- qu - 2- 0x0- et hoxy} - phenyl ) - aceti c

acid ethyl ester (170 ng, 0.355 nmol) in a solution
20k trd R 4 2B\ AR Brdi] -2'3 alme Iyl . rel%l é]1 2 .u ic 3 Ittr but I

0.5 vvas added
%L%,-a 5. B Cigird. S-trams)e 4 DX Ve 5 ks eth ltmesrcenheat-cmbx\matac.d
ter&-@ égg,ure for three hours. The reaction was dil uted

hl' thyl acetate and washed with 0.2 M aqueous
hydr &cﬂlsth'en & (grnsy Srdimathahé-obse-piperidifiae -84thoxylic acid tert-
buBD @4{H 0250 | yer
BOQ4(H02 gn%% 981?53%&9%18?& nﬁ&‘mﬁpgﬁgé@fmf eI (: Kod Higder

separ at ed ried over nesi u

NItEOgRB evrsraddded L ??'QF&'&QR)(“ e1% M) ya @ddition wamel. The reaction
walsr stiresdabed 78T ghred mﬁursetahg;théﬁ (%%M@\etoh Qith 14 tplhospha’ce buffer

0 163. . 100 %
(p'%zoﬂp gﬁ%)rg?%'os' Wsaﬁét)'aciect BitiTrathyl crcetqte -( Ainfeb)f | Thar orgahic

I Zombiedet
erenong)e S hed o b then e v panesyp gyt
Tarse 4"”8 %"PC%@%G‘{ r é{ﬁg)crl{@ RVt ovas: purified -hydeHrbmetographg ron

silicegg-t3,dive the title compounds: (2,4-¢ -
an(g;é;gt hél gl }_oerl din Iol yl] MLZ_—S%‘%TSG%@AWW%TS gé @beeld)

ﬁl@aWﬁﬁﬂwUfﬁ di chl oronmet hane (1 m)
was added t hi onyI chloride (11 1, 0.15 mml). The

stirred at anbl ent tenperature for 2
e iugrR-phenex\at ot digethytnipatidine-1-carboxylic  acid

I%M

To a solution (2,4-cis)-(2,5-trans)-4-hydroxy-2,5-dimethyl-piperidine-1 -
carboxylic acid tert-butyl ester (1.1 grams, 4.79 mmol) in tetrahydrofuran (25 mi)
was added triphenyl phosphine (1.91 grams, 7.28 mmol), 4-fluoro-phenol (865 mg,
7.7 mmol) and diethyl azidocarboxylate (1.2 mi, 7.6 mmol). The reaction was
stirred overnight at ambient temperature. The reaction was then concentrated and
purified by chromatography on silica gel giving the title compound (500 mg, 32 %
yield).
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: . . q
quenched wi th amoni um hydroxide (2 m, 33% an
o warmto ambient tenperature over 3 hours.
Wg'lbllmg)gleesg&:i on was diluted with water and extrapCEB2MII 102876
di chl oronmet hane (2 tines). 4Fhe organi cs were conbi ned,
dried over magnesium sulfate, filtered, concentrated
in vacuo and triturated in diethyl ether to give the
title 15 conmpound (48.2 ng, 95 %yield, LRVS M-H
The title conpounds for Exanpl e 2-4 were
1M80S)x2riehlgre g

etﬁam’ﬁg e 1. 20 Exanpl e LRI\/ISI UPAC name M+H 2 450

(2, 4= C|s)-§25trans)- (5-Chl oro- 2-
{2- [-50 B 2olfierb Pl 2 HrigkdX Pytrams)-8~(4-fluoro-phenoxy)-2,5- dlmethyl-

plﬂéﬂﬂﬁ{eh’}dcarl%bgﬁlﬁ'agid@erilb%/l] ezvu‘?egc(% W§t p g{ﬁ@@? @Jq?/cg arggt%r?e

“g%l{ dwf%a‘éqﬁ—dft”ﬂsquaﬁem%acpﬁ .2 mi). d’)hys)reéctloﬁwas stirred at ambient

teﬁ?ﬁ%}(ﬁ%& kcg%‘e%ré) dgH(;é erte?/ ﬁo% v«?% o(ﬁj%n hedwith-saturated aqyeeysgodium

YErQgRn|cgragnateiang extragted W(tlzdlcﬁlotcmm‘nbe)ne/ (2 Slgnes) The organic
0
b I sty BB et rpersotses
vaghiq, J)bﬁ regjitingdasidee wg(dmeﬂl\eedan methylene chlorlde (10 ml), and treated

wMﬁn&hJﬂQnﬁ%e@é@S L2 e%fls;) r&,ﬁtﬂﬂ aﬁ ﬁBF HSRe y}egﬂgr e (150 uL, 1.96 mmol).

di n-1- vl 0XO0-

l
The 1agetiaswasstived iatiambiedt tempbmnyre ifer Siedues, tc@ﬁémbafe)rd in vacuo,

an@%bﬂﬁedTlﬁ/ @Bré‘rﬂélldga?@/ gri §Ec %f 0 gWe (149 compound (301 mg, 65

% vyield

(2.4-cis)-(2,5-trans)-(5-Chloro-2-{ 2-[ 4-(4-fluoro-phenoxy)-2,5-dimethyl-piperidin-1-
ylI-2-oxo-ethoxy}-phenyl)-acetic acid ethyl ester

To a solution of (2,4-cis)-(2,5-trans)—2-chloro-1—[4-(4-fluoro-phenoxy)-2,5-
dimethyl-piperidin-1-yl]-ethanone (150 mg, 0.50 mmol) in 2-butanone (1ml) was
added (5-chloro-2-hydroxy-phenyl)-acetic acid ethyl ester (125 mg, 0.58 mmol),
potassium carbonate (175 mg, 1.26 mmol) and potassium iodide (85 mg, 0.512
mmol). The reaction was heated at 60°C overnight. The reaction was cooled,
diluted with water and extracted with ethyl acetate (2 times). The organic layers
were combined, dried over magnesium sulfate, filtered and concentrated in vacuo.
Chromatography on silica gel gave the title compound (174 mg, 73 % yield).

(5-Chloro-2-{ (2.4-cis)—(2.5-trans)—2-[4—(4-ﬂuoro-phenoxv)-Z.5-dimethvl-piperidin-1-
ylI-2-oxo-ethoxy}-phenyl)-acetic acid

To a solution of (2,4-cis)-(2,5-trans)—(5—chIoro-2—{2-[4-(4-ﬂuoro—phenoxy)-z,5-
dimethyl-piperidin-1-yl]-2-oxo-ethoxy}-phenyl)—acetic acid ethyl ester (170 mg, 0.355

mmol) in a solution of tetrahydrofuran (1 ml), methanol (1 ml) and water (0.5 mi)
was added lithium hydroxide monohydrate (22 mg, 0.523 mmol). The reaction was
stirred at ambient temperature for three hours. The reaction was diluted with ethyl
acetate and washed with 0.2 M aqueous hydrochloric acid solution and brine. The



was added tert-butyl alcohol (25 ml), piperidin-4-ol
(2.04 grans, 20.17 mmol) and

waleeos@oessbut yl - di car bonate (5.07 grans, 23.23 PODIB2003/002876
The reaction was stirred a610 anbi ent tenperature
overni ght. The reaction was diluted with 0.2 M aqueous
hydrochloric acid and extracted with ethyl acetate (2

| h mbi.ned, | ed,
CHe apyeh Sy S8R e B0, IR BRI aculitn TS anc
cerpegiratediin gagyo; | Ehecenghe produ¢tiwdsTtritgrated 106iAhyl dther to give the
titfes éé}ﬁﬂ,l}hgr %@g zlrl%%)glgﬁzl di ne-1-carboxylic acid

tert- butyl ester’ ition of

4- hydroxy plperldlne | -carboxylic acid tert- butyl,
80 m)
hv spiperidin-1-

}- : stape -’ grarrs 233mm|) and
di et I
r eac:rr ;8 5 ns‘%'? Hgf %‘)’gfé ?rﬁég % %-G{a'i% qgﬁ"ﬁr@ pﬁenoxy 25
dig\géivirpipetidinTing] EQmetmyMEndi)-lauemlaMd (%0.6 mg, 0.112 mmol) in
t eous sodi um
EhERFRIGATR QLT W A0 Pty Higrdedaf i B ma; She deastion
10 Wﬁ%gfﬁfé%i aml”sbllbhtdEmpamﬂJredomE hbudt ethet r@a&lo‘ﬁqs o¥elh@WC and

Ollﬂérl'ch%um}ﬂz%(rg%{ %Mrox | &%I ng%ﬁ ang§\flgwé<:r!]?o gvlatrrln?o ambient

teznp(ezatMeweosmwraoxw)e pigotion gfaﬁ emtlrt@d awmahatlbﬂ ahy @f(taacted with
oo ot D ¥lieb B, we7s, Cablngg) diachover magnesium
sulfaten Iflkbﬁ!redmmmaldramsma\tmhed ahditfiturstscDmcBéthy eltdrdo Give the title
15 nbi ent tenperature
cdﬁ*aougggﬁﬁﬂ@bb_lﬁg‘é’?j:%%{v‘ Mgﬂ\lg@ 230ncent rated, diluted
wi th di chl oronet hane and washed wi th saturat ed 30
aqu nat e, e ani ¢ |ayer
s e B o B R R prohe ety Bethor glopeus
to el despitbedtn Bxandpled. giive the title conpound (1.24
grams, 92 %yield). WD 2004/ 009550 PCT/|1B2003/ 002876
48
20 2- Chl or o- 1- f 4- (4-f1 uor

| ot it B
Exiiitiole 'ERRIS I%Pég hla 51 ororret hane was added
a

(1. 24| grans,
triet &'*Harri ne (1 2 nm, 8. 6 mml) nd chl oroacetyl 5
action was stirred

2 Chi or U 1T e
at arrb?%bn% tzf4 blg %Pé’@éf (5&15'r%?r?ut es. The reaction
was concentréZ-éfbl(4+fiuovcapbmcaoy)12,r5ur| fied by silica gel

chr onmpt ogr ap Lve the title compound (1.22 granms,
71 % i el d) . I?i}fnétﬁyl%lpe‘?ldh ?yﬁ b -0XO0-

pi peridin-1-vll-ethan
henoxy) - pi peri di ne

o-
4=
)

j
-

ethoxy}-phenyl)-acetic acid

3 927.3 | (2,4-cis)-(2,5-trans)- N-[(5-Chloro-
2-{2-[4-(4-fluoro-phenoxy)-2,5-
dimethyl-piperidin-1-yi]-2-oxo-

ethoxy}-phenyl)-acetyl]-
methanesulfonamide

4 435.0 5-Chloro-2-{(2,4~cis)~(2,5-trans)-
2-[4-(4-fluoro-phenoxy)-2,5-
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2-(4-Chloro-2-nitro-phenoxv)-1-[4-(4-fluoro-phenoxv)-p
i peridin-1-yll-ethanone 10 To a sol ution of 2-ch | oro-
wQ@200u409546 f | uoro-p he noxy)-piperid i n- 1 -yPQFER203/002876
anon e (594 ng, 2.188 nmmoK4J in 2-butanone (10 nl) was
added 4-chl oro-2-nitro-phenol (427 ng, 2.46 nmol),

pot assi um car bonat e (655 rrg 4.74 mml) and potassi um
rodider (372 2 The—+eaecti on was refl uxed
over ni[ght. Twémi‘eg@@tpfpc?ﬁ'a'%w?f?é‘ﬁ coo ed, concentrated
I n vacjuo and| pthoky}-ethzbyidel | i ca gel chromatography 15

to—grve—the—t+tte—<conpound—(699-ng—78 %yield).

2- (2- Ami no- 4- chl or o- phenoxv) 1-[4-(4-fl uoro-phenoxy)-p

i peridin-1-yll-ethanone' TExampi@bution of
' -1-

4-(4- fI h
m_ . uor o- p eno>§‘y) .

et hanol (50 m) was added gfeap! atinum on car bon (65
ng, 5 % on carbon). The reaction was subject to 30 psi
hydr ogen gas overni ght. The reaction m xture was

dt 'dr‘dm@ baraof hEéthéﬁtJbU estgnd concentrated in
vacue t he ti 611 r% 94 %yield

(5- chP &gl f%’ T’H st (Eﬁgr% 5.-3 @\mqﬂ)i)mv_vatyr( )
wagadded t&]b(lyt}tylmhtlﬁmwll IZﬂth‘ﬂé)a pderidia- 4a0|s(421|0|f4|tgr9m30§(r)1 17 mmol) and
dlztiegéyﬂfndfggrfog%e @r (ﬁ(aﬁ eno%zq‘lrﬂim@ 1{1\9%&)0% \3{23 Xs%?red at
ambieht dJ&rmpEEaithevérblgmt ) Was rexdded wdsrdjlﬁﬁéwlvﬁm ne I(/I6quevous

hen | chl or of or mat e 0. 286
hﬁ%%ﬁorm%% f}g e rﬁgtﬁ gfthlylr ?céaaatgt(ZathémThe organic layers
werengentzbed, elritdovédr magnasiun hilfsteaaitdred an@sohffirated in vacuo

CANC he resultlng resi due
O DL L M hor 64{%}) 30 fol | owed by bubbling

in amoni a gas for 10 minutes. The reaction was capped
. tenperature. The
------ ~PaIE e PHYVLESIShd purified

by sTo |acaolgfein ohndwdtaxgnﬁmnwlrﬁam garb@xy‘hb%dd lér?butyl ester (4

o8l Gl B Ble mi or adopi et nsunle o2

grams, BRAmpinel)6- tg@hemyr @hps;ﬂ‘ﬂx&r e@lzbygramaetzta@d mnadl)al é?@iobl%thyl
S
AR EES T TP St R G e o A

tempenature overnight. The reactlon was diluted with dichloromethane and washed

with 0.2M aqueous sodium hydroxide. The organic layer was separated, dried over
magnesium sulfate and concentrated to give a yellow oil. Chromatography on silica
gel gave the title compound (4.08 grams, 70 % yield).

4-(4-Fluoro-phenoxy)-piperidine

To a solution of 4-(4-fluoro-phenoxy)-piperidine-1-carboxylic acid tert-butyl
ester (2.04 grams, 6.91 mmol) in dichloromethane was added trifluoroacetic acid (3
ml). The reaction was stirred at ambient temperature for 2.5 hours. The reaction
was concentrated, diluted with dichloromethane and washed with saturated
aqueous sodium hydrogen carbonate. The organic layer was separated, dried over
magnesium sulfate, filtered and concentrated to give the title compound (1.24
grams, 92 % vyield).
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et hanone 7 F 2-(4-Chl oro-phenoxy)-1-[4- 364.1
(4-fl uoro-phenoxy)- piperidin-1-yl]-ethanone 8 F

WG 2@aloarsse 2- { 2- [ 4- (4-fl uoro- 406. 8 PCT/IB2003/002876

phenoxy) - pi peri di n-1-yl ] - 2480xo0- et hoxy} - benzam de 9 F
N-[(5-Chloro-2-{2-[4-(4- 499.1

fl uoro- phenoxy) - pi peri din-1- yl]-2-oxo-ethoxy}-phenyl
) acetyl]- nethanesul fonanmi de 5 Throughout this

appl i cat| on, var| ous publications are referenced. The
2efph : 3 dridirat | mt]amnéhel r entireties

|U
are I?Sr olﬁ’do?.%%rzf?ﬁ—ﬁ}o?g Ré(nogﬂ/fﬁnf%e I ( 132‘5' gb'%ﬁs:, 26n%6 pgnol) in

li catl pur ose
dpggw@k@ﬂd RS adctehetrla’rhyl aidrte (rla? iroly 8. 6roethbl) ekl €Hisroacetyl

ent i
cﬁﬂﬁ% {9364 d@?ﬁi&f ﬁ?{g& ' dhe F'ﬁéjc%gg 38 h lp‘%{:lefg%gmqu Xeraperlaﬂ%e for
30 rivievies. onThﬂémiloreMdcmahtsated ih vecudead tgudifiedviby! il gel

C@gﬁglf gg&rpg qo Stﬁ? e spest %géigﬁgﬁgéﬁy@o@(ﬁq ce of the

i nvention d| scl osed herein. i S i ntended that the
23@%\0@6 S
bei n‘g'o | én diadicad oby2-thiero- 1-EH| dinbrogpled rek yispipdridinMPyI]-ethanone

(5%Q%é€99§§%r§95 r]r%zglﬂgﬁcgnozgfo Pﬁgvg?sg‘ ﬁﬁ%@ 4- c\%l)r@-@ltr?-@enol

(4@7 mg, 2.46 mmol), potasswm carbonate (655 mg, 4.74 mmol) and potassium

iodide (372 mg, 2.24 mmol). The reaction was refluxed overnight. The reaction
was then cooled, concentrated in vacuo and purified by silica gel chromatography
to give the title compound (699 mg, 78 % vyield).

2-(2-Amino-4-chloro-phenoxy)-1:[4-(4-fluoro-phenoxy)-piperidin-1 -yl}-ethanone

To a solution of 2-(4-chloro-2—nitro-phenéxy)-1-[4-(4-f|uoro-phenoky)—
piperidin-1-yl]-ethanone (699 mg, 1.71 mmol) in ethanol (50 ml) was added
platinum on carbon (65 mg, 5 % on carbon). The reaction was subject to 30 psi
hydrogen gas overnight. The reaction mixture was filtered through a 0.54 uM filter
and concentrated in vacuo to give the title compound (611 mg, 94 % yield).

(5-Chloro-2-{2-[4-(4-fluoro-phenoxy)-piperidin-1 -yl]-2-oxo-ethoxy}-phenvyl)-urea

To a solution of 2-(2-amino-4-chloro-phenoxy)-1 ~[4-(4-fluoro-phenoxy)-
piperidin-1-yl]-ethanone (65 mg, 0.171 mmol) in dichloromethane (1 ml) was added
triethylamine (60 ul, 0.429 mmol) and phenyichloroformate (36 ul, 0.286 mmol).
The reaction was stirred at ambient temperature for 4 hours. The Feaction was then
concentrated in vacuo, and the resulting residue dissolved in methanol (4 ml)
followed by bubbling in ammonia gas for 10 minutes. The reaction was capped and
stirred overnight at ambient temperature. The reaction was then concentrated in
vacuo and purified by silica gel chromatography to give the title compound (53.1
mg, 73%, LRMS M+H = 421.9).
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taut oners,

phar maceutically acceptable salts,

WEe@4009566 t her eof ;

wher ei n

or
and

ais 1,2, 3,40r5; PbCi/mB2003/002876

1, 2, 3, or 4, cis Oor ¥ 10 Qis (d-Co)alkyl; W

is (C6-Clo)aryl or (C2-Cg)heteroaryl; Y is oxygen, or
NR8 wherein R8 is hydrogen or (C Ce)al kyl; Zis

OXY g€fe Ofit| dr n l, or
acetyl elza(:“lc;lFé%mISMPE&|§n]c epen @g@e‘f/%r tg{]ep@%edn%h@ method
agrlegnysctaikat steserpedtin Ehymplegien 15 hal 0, cyano, nitro,

trifluoronethyl,

hydra Yo (

C -

trifluoronethoxy,
06) al kyl car bonyl oxy,

(C1-C6) al kyl ,
and (Cl-C6)al koxy;

EF@“E)'eF’S? R4 and R5 are each in{ eparglent |y hydrogen or

with 1 to 3 halo

gcted froma |i st

3201( - C6) al ky!

o 3 hal o groups;

cyano,

5) al koXy optionally

(A -Cq)al Kyl optionally substi wg_gd
groups; edch R6_is independent] I
6consi th ng -Chipor-plpeoxy)alde,
optiorally h 1 1
(C1- Cg) al k(g)%)%é)w ér#égag%}ﬂmﬁ nyl , | car boxy,
(C, - Cq) al k}ﬂtltranobenyl or (Ci C
7substi tFutt 4”(¥hlé 3PS

and R7 is sel ected

froma ligt
optionally

A o1 - O RUT NP ROEArS

SR Fﬁ?g%\ﬁ 1h[f}dr
(4-§u¢wtpfteubad wth 1
al k
onyl

35@%1 hal o,

(C, - 06) al kyl

to 3 hal o groups,

y| am nocar bonyl ,

25

8(C, -CoFal k
(C -Co)al k
(A -Coh)all
OG)aI kyl ]

>anm-ntimy}bbnfryzhmno(e(31 e

y-GimtoroeZ -(-fac@)fabkat ] apagmgar bony|

S ERRIGRIN- d

Purl PN
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2004/
(G - Cb) al
[ (C’ -
(A -Ch) al

am no‘fl} ?:Jny (gbﬂqloéléég)[% yI ] 2

D095% ﬂudi?@TdHeB&Qﬁ)—fﬂp@ﬂ&ﬁ?ﬁ

by ol PR RPN (o

! Kgtetpi-nocar bonyl (C -G
am nogarb JH‘)ékr{a%%'sulfonamide

6) al kyl
aiagn%su

51

1 - C6) al
6) al ky

cyano,

sul f onyl am no,
ur ei do,

ul fonyl, WO

kyl am nocar bonyl ,
am nocar bonyl ,

Throughout this application, various publications are referenced.

The

disclosures of these publications in their entireties are héreby incorporated by
reference into this application for all purposes.

It will be apparent to those skilled in the art that various modifications and

variations can be made in the present invention without departing from the scope or

spirit of the invention. Other embodiments of the invention will be apparent to those

skilled in the art from consideration of the specification and practice of the invention

disclosed herein. ltis intended that the specification and examples be considered as

exemplary only, with a true scope and spirit of the invention being indicated by the

following claims.
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C6) al kyl am nocar bonyl, (G -C6)al kyl sul fonyl am no,
hydr oxy(C, - C6)al kyl car bonyl am no,

W e@iae3® - C6) al kyl am nocar bonyl PCT/IB2003/002876 _ .

[ (G -C6)al kyl ] 2urei do(C, 55@6) al kyl am nocar bonyl ,
(C1-Co6) al kyl urei do(d - C6) al kyl am nocar bonyl , (C2-
C9) het er oar yl am nocar bonyl, car boxy,

(C, -Co6) al koxy(Cl-Co) al kyl élggl'[ !SC9) het er ocycl ecar bonyl ,

C2- C9) het er ocycl ecar bon roxy(C2-
Isedlaimed ja| ecar bonyl ,

am ngcarb = t cl ecarbonyl, carboxy(C2-
C9) hg't er o&rpclc{rﬁeﬁlpggﬁg]%,f&r”ﬂﬁg y y(

am no( C2- C9) het eroaryl (C, - C6) al kyl,

(G -96) al kyl am no(C2 10 C9) heteroaryl (G -C6) al kyl
[(C -%) al kyl ] 2am gp( C2- C3) het er oaryl (Cl1- C6) al kyl,
(C2- '

}dhet er oaryl @dm no(q, - C6) al kyl ,
( C2- C9) hat ew%e\(lfﬂi\noc nyl R€1- koxy, (C, -
C6) al kyl st f onyl am noNar bony{{ C1-1€6) al kgxy,

am nocar bglis | (C1- C6) a| koxy, |carHQoxy(CG=E6)at®RdxY,
am nosul f n%, (G -Cg)al kyl carbo am ng@sul f onyl ,
hydr oxy( G - C8) al kyk‘ar
(4 - C6) al koxycar bonyl ami rigsul fonyl, 15

(d - C6) al koxy(d - C8) al kylRcar bonyl ani nosul f onyl , |

rroagssititdlgrRicbeptiie 68 - - i
Omr oxf}éilg%_ Qag e.pkfy o n)éifg’ﬁo&er@,la’nd pro-drugs thereof; wherein
car bd f 3%% t erocycl oxy or
[ carbixy [ 2n3,mpk( C, - C6) al koxy,
am nocay bonyl (G - C6) al kyl car bonyl am no, (Cl-
c6) af i?ﬁ%frf'i’nocar bonyl (d - C6) al kyl car bonyl ani no,
[ (ClaGs|Gltydikyam nocar bonyl ( Cl-
C6) al kyl bonyl am n am no( C, - C6) al kyl car bonyl am no,
(Ci%%é(?%wgﬂﬁ%r%&lg%t%%(ﬁ kyl caz bony);l am no, d
[ ( CI¥ S6pabduy,|or Ritivmetdih ROB)NtIOgER BF )Mo,
ureido(Cl- Cgl)@kg\éj car%n\él (ﬁ'm no, _
(C -%E')%P’W? rRER ddhese. a5 Bvaroeem( Gofyrlkyl eracetyl c1-
C6) aédci’o‘wgine?wﬁtr@)e@féﬁﬂdhaﬂﬁ%ddpﬁéﬁn@@ting of: hydrogen,
- S ani no,
e clitechingol B et P e ion Corgplalkyl, hydroxy, (C.-

CelalkyizBhaiyloxly camid(@¢-Cl)afkox@! kyl car bonyl ami nosul f onyl ,
Cps k 2am C.- 25

by A Ry Lar BT S 0 TR PR rtemcioasmar 6y Pakvioptionally
supgitute@Blithl 1kty I3amicngupd; onyl ani no,

d - kvl 12am nosu| f onyl am no, (C2.

[Cg) hegtggﬁ'\’g!:s y%{gé&w%rﬁ}&fe@tﬁﬂgrp& %E%?péﬁ%ng of: hydrogen, halo,
(C(-CRlalkg) dwbealbylcs?(ab‘steaﬁﬂ ih 1(t@2|-hl36|9§rbl§ﬁs¢ EmoY @f(’%saélkoxy,
anﬁr?@%%og& %l%géﬂ géﬁpﬁélgwa%%%q& &ggbsg&&y—opﬁg%lly %)L(lgs’tituted
bydnto d(al gréGpslaag! am no, (Cl1 30

C6 | am. no( C1- C6 kyl am no

ar w oy e IRt TStRo a7 b pash. el (ol pationally
sub@tuteﬁ)/\étlh kldjlx)ya( Iﬁl@ Qﬁ%@b,?{ﬂf@)ﬂ@cﬂﬁaﬂﬁ?hic()((lh-Cq)alkylaminto?]ar{oﬁnyl,

g sul f on n - am no; W €
aniifo(CrRR PN Rtoc PRV ToRE kv, Cril Rrinaesrooy
cygr@), {Coalakyky, aminocarbonyl, (C4-Ce)alkylaminocarbonyl, [(Cs-
Ce)alkyllzaminocarbonyl, (C4-Cg)alkylsulfonylamino, (C;-
Ce)alkylsulfonylaminocarbonyl, ureido, aminosulfonyl, [(C+-Ce)alkyl],aminosulfonyl,




WO 2004/ 009550 PCT/ 1 B2003/002876 52 2. A conpound
according to claiml, wherein RL is halo; ais 1 or 2;
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(Cl-C6)al kyl, cyano, and (Cl-C6)al kyl carbonyl. 5 3. A
conpound according to claiml, wherein R is haI o; a

IR LS IS o i
(8‘69@)?%1/ ?ﬁ'@“%ﬁfhf?ayl(fh-(%e()ﬂ kytainokgrbonyd yamiapcaabahyl(C+-
o iatioksn oy ATRLNARTELC 15 0 o

é@&icg{h%:ﬂg'agmnq @’eld%ﬁ/‘aﬂk)ﬁ"@lahﬁmwrmmyhﬁﬁ -Ce)alkyl],ureido(C;-
Cf) @lkyl@ﬁ)n@ddé%cﬁ‘?!c C ?QF&M leudo?@-&@é%kl%&%carbonyl (Co

am nocar bon am noc

Ce)bgtewrﬂammoambﬁ@ﬁaww (C1|=tydalboow(«a1€6 Jalkyl(Cz-
CQﬁét@k&%l@é&r‘B%ﬁ (@”@ﬂeteﬁ&ﬁ%‘&%{b}aﬂﬂyhmxy?cg

car oxy t érocyc
Colhelseoye @23@9')% canaipeesr l9<Prtyi{ﬂb@aylleteroc:yclecarbonyl carboxy(C.-

S S iy - ot
b,efet%ﬁél GeyPaalk df@nr(éaﬁlh\dbaanf@m@iete@aWGsWJ (Co-
g%t@%@ﬂ%@ﬁﬁd LB 4R Ak ot A0 R Po%)ééoﬁﬂ;%@baﬁgﬁg%y (Cr
AYirifanglagunasathony G or)alkoxy, stincsagionyi GeCaélkoxy,
cdbbo/) el kb sylah LA g@ BREDAREELA B RlgkBiory, (<

Cg et eroaryl am nocar
hydeoxyeszy Ge riisYIsaibeigminas oo %rﬁ]d)alkomamonmmmpmfmﬁl

(O SR RNOI L Qi Ryt RE BT B SRV oY,
hye’w&n%salwammoa@ bpwlﬂﬁb%ymz-%mtermymmd R3 are
Emg@w[amumncgt%%al@g%gﬁgarﬁ V\ﬁglgﬂqg%al% fé?raﬁ‘o (o
6| %“ %’F‘@@F%@OWI%QGP?@WWY@NW S[(Qﬁ@s)@kyl]zamlnocarbonyI(C1-
ceomylém@w@fh.ﬁylénqﬂam ?Eon%%hwb E'F%E&g%'&ﬁr?

osu am nocar carb

CG?%TC%QFM P‘érﬁ%o%é@'ﬁdh@mmo Ce)alkylcarbonylammo ureldo(C1-

Cew@k"@wd@lan% ACK LR BRI @I ABSRGRRIREIYIA "o
t | ko

P S lbier sabiroas om kﬁiW?P(,Cﬁﬁeéﬂ"@df(U@nMnmo

anﬁ&)(@@é}aﬂ{ﬂd&%@%ﬁfﬂésulfo% c:1 06 alkr\{]aml

6 ]
CG%%‘E%’B’E%B‘%&H@WT (r)[éfoa@da@?ﬁxl]z@@no@) ol ngg yl, (d
CGWWW@WMQEO@)&%llﬁé%ﬁ(fonﬁgﬂmocg—j boxy( C, - C6) al

Ceya%yYammosu%fon)%rcr)l%o [(81 ggllkill]Bzgr?]?n%/sglfonylam|no (Co-
Co)heterocycloxy, (C2-Co)heteroaryloxy, (Ca- -Co)heterocycleamino, (Cy-
Co)heteroarylamino, amino(C4-Cg)alkoxy, (C1-Cs)alkylamino(C1-C6)alkoxy, [(Cs-
Ce)alkyll.amino(C4-Cg)alkoxy, amino(C4-Cg)alkylamino, (C;-
Ce)alkylcarbonylamino(C;-Cg)alkylamino, ureido(C+-Cs)alkylamino, hydroxy(C;-
Cs)alkylamino, (C4-Cg)alkoxy(C4-Cg)alkylamino, and (C+-Ce)alkylsulfonylamino(C;-
Ce)alkylamino;

with the proviso that at least one of R?, R, R*, and R% is (Ci-Cg)alkyl.
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53 8. A conpound according to claim3, wherein R2 and

R3 are nethyl; R4 and R5 are hydrogen; R2 and R3 are
WO e@as09sy and R3 are trans; Wis pyridyl; c isPOI/IEeB/002876

R is selected fromthe gidup consisting of:

(d -C6) al kyl sul fonyl am no, (C - C6)al kyl am nocar bonyl ,

am nosul fonyl, am nocar bonyl (G - C6) al kyl am nocar bonyl

(o 5 Kepab &smioeemca ;
t@%ﬂ#ﬂﬂ wher:elnaFﬁn is (r)\%lg t—?ﬂﬁ%ﬂf%

(O C6) al kyl carb
o agreB (wgqﬁggl}ﬁ@t@eaglyl@ sdgnkQﬁ)Zyand R%is selected from a list
coisting wf 50, 40) b@bfkppé%hbcéﬁob@ﬁ yaldicBHERGCL-

C6) al kyl am nocar bony
[(C-0C6)al kyl ] 2am no(Cl C6) al kyl am nocar bonyl, (C1-'

C0) abk borbdupindosa Reatanmy | Mgréigg{géoﬁazgy@ s A3 2 Vdsey
0950 £ oammw cIV &o@ﬂidhlyb!&p dl crizrang, R\iselettad Remanibt

cdRBistnEomRid) Yt -CB4ikan 85arﬁf %L and R3 are
trans; Y an§ TRS(Bgrg %lragns \X/% Ia% l{g%“é‘"ﬁmngz| s 1; and
R7 is selected fromthe group consisting of:

Cl- £ édrk | hﬁ% %ﬁ
I ( mz o %dru?g aﬁégiﬁahﬁg%grgﬁgf] ﬁ% A 1S %%ct?ca‘rom a
is gor@% C3l96 {PUbeRYRRIAG, 56 )alkylemmcammpﬂuardmosulfonyl
aramﬁwrblcbdw@-@e)‘élkﬂbmlr%ca%ﬁ&le é:an Ilsqu? ﬁgca%o%yfni @%ﬁgc

Cgir]gyl a dro en; rans
FeYiegn 'E\‘HB’ @Wﬂnﬁqad%ﬂnylamln% carboxy{@:-8)hétsrocyelbalkser
catsax(C, i) P@T@@ﬂf/@@l’b‘éhﬁt urBRoft Cel)]alp(l%aln?%rb?w ! )w; 20

f I b
o oLy B SEae o - Gk GB Yiat eminocarbiny(C-
Csoélltox@fsarauhtswrwyf(e r%ﬁmosap%ﬁa %QHE%!(%(C @a,ﬁ%onpound

according to claim wherern sai
sel ected fromthe group consisting of:

2- ( 2. @fdoﬁ”fp@umgéw‘dﬁg & didmPh emeXer PlsPeLhd R ls]’sé(éc}eceftrom a

“Stzco("ﬁ's@rﬂ %r(gi'ﬁf?@'ﬂ%'w flonylaminocarbpnyl (5 aitemexie- pi peri di n

CoiHeterbdrylaimirmaameny!(C.-C

B Ohl o1 0- 2 { 2 L4 (411 v 4 eSS ey isutonyiomingoarbanyl,
0x0- et hoxy} - benzami de;

SR g ST
y)-2, 5 dlnethyl 30

p| peridin-1 -yl ] 2- 0xo0- et hoxy} benzam' de;

)(()2/) %ZCA %c) ) %Hﬁi? ﬁ ordmgy fo clalm 2, rw?]e?elé R%and Ig4arfeln$§dr1;l)l ghaenréo
R® prepeycratien: R230d] R%r@mnet\*@?m&&l@ &ML W AGSHnGr, 8% Shand R7
is selected from the group consisting of: (C4-Ce)alkylsulfonylamino, (C4-
Cs)alkylaminocarbonyl, aminosulfonyl, aminocarbonyI(C1—C6)alkylaminocarbonyl, (Cy-
Ce)alkylaminocarbonyl, hydroxy(C+-Cs)alkylcarbonylamino, aminocarbonylamino,
carboxy(C2-Cg)heterocycloalkoxy, carboxy(Cz-Cg)heteroarylcarbonyi, ureido(C;-
Ce)alkylaminocarbonyl, [(C+-Ce)alkyllzamino(C;-Cg)alkylaminocarbonyl, (Cs-
Ce)alkylsuIfonylaminocarbonyl(C1-Ca)alkoxy, aminocarbonyl(C-Cs)alkoxy, and
carboxy(C4-Cg)alkoxy.
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N-[(5-Chloro-2-{(2,4-cis)-(2,
5-trans)-2-[4-(4-fluoro-phenoxy)-2, 5-di net hyl -
wWQr@anigsm- 1- yl | - 2- oxo- et hoxy} - phenyl ) - acet yl | POE1B2A0BH2876
ul f onam de; WO 2004/ 009550 5PCT/ | B2003/ 002876 54
2-(5-Chloro-2-{2-[(2,4-cis)-(2,
5-trans)-4-(4-fluoro-phenoxy)-2, 5-dinethyl-
pi pelslAilcam oMﬁd 2oRMRYy Bt 2 s RGet -
S5 chl o ib $4D§4 f1 uor o)é} W@%‘%ﬁ‘yﬂ{ pi per?rg]nge(?hy' R*and R°
als ™ Ogeax% %%x%i}’ rﬁﬁ%n\yaﬂr)dRaarettrans a\/&usjpyrsylr\b ls 0; and R’ is
séle&bd:l 0010-tRs g%up‘&onélstfnblb@r @rd”)%W(?%ul\‘o gfa rﬁ d
- e;

cioxosethox hen | ane and
S)a@{ anyjogar 0{@ ?m@ogul@ngl) arp@ocarbonyl(& -Ce) alkylammocarbonyl (Cy-

C@)akglral‘m&bcérb() |frhyae% XOCE%E? 4 izlgo Xﬁaﬂ%‘;&m{%aibfnyﬁmmo
%h&y,@cé@w EQCYQ!%‘&B% @af'@@(yf Cdheteroarytpadionpl; eneo{CAg
CaaltyIa@Irdesrbernyl, [@@#@n&kﬁﬁarﬁﬁb&ﬁlﬁ;ﬂaw é?ﬁ‘ih@ééﬁf&{(nmgu

eunatolr d arthri'ti s

C%?‘?ﬁ?lﬁi%ﬂglgmweer%zﬂﬁ@1aﬁseawqu aminaesthorlCngalkoxy, and

cBPOYYLCHalRexyt ype | di abetes (recent onset), |upus,
i nfl anmat ory bowel di sease, Chrohn's disease, optic

neuritis, psoriasis, nultiple sclerosis, polynyalgia
r heugrata @npd%ﬁ'dcb&dlnbh&f ’E;Fé'irﬁ“fzt ﬁer@fﬁcha’m érg ni%@fl’hR ‘and

|broa|s 155 ., pul monar rosts
R ogeyAmes R gk sare,tr@pgr\g@nc{ RaﬁreﬁtﬁmWasybherhylbcr iosli; ahd

R7f is lselesicd fRESMER dqi‘éLﬁﬁcd/Ms%lﬂn ;gét@%glkfllglﬁf’dn hﬁr‘?c?c%gqonyl(c1-

d
Corfpel&:S use@@r%aéw%&érpww@m% alksy (B

Caowky)gnfeﬁﬁammocgbbahﬁm c sclerosis), hepat| c fibrosis
(i ncluding that caused by al coholic or viral

hepatitis), primary and secondary biliary cirrhosis);

al | etogAcorodid amsdnﬁg%fc!ibnﬂ% AReRf RNEd ﬁ%}g%&%{hyl R*and

?r ;Otls%ﬁﬁaﬁq i C dermatltls acute a ronic
Gy droggR GFE ranR i and Reiveofians: WY isrutisiyli sis 1; and R is
seledtecbinone thmﬁb'ﬁﬂ“@@riswﬂn@ Bf: Y@P@{)éﬂkﬂélﬂ%ﬁ?@mmo@%H\yl(tCnggalkoxy,

R t
(02?3;21% e&%y'ra%'qoﬁf';’ﬁevfc % Jgﬂcﬁ)&e wf&?&)%y&;%q)nwéﬂmmcarbonyl

atheroscler03|s vascul ar inflammation resulting from
uring restenosis (including, but

tlssHe transpl ant o

not ' ° ?@BOT ?ngﬁdél%glc?'malWWﬁ@a%C%muﬁéllwqpted
frormt‘ndz/gnoup&tcelsisnmgwsfertl on); other acute and chronic
cond

i nfl such as synovi al

i nf Fgﬁmﬁr o] 8'3\?3%/&1‘(%9}31%!?0(&%%?66@3/1-%h?‘béﬂmm a, or

tr aarm-Chldnstaﬁmdyth[d (cﬁﬂudré-ﬁh&{ﬂx? -FiEOIi- *1'3/!] %'ihénﬂhér” Y

glo hlllo 8§e{22r [ jé 3 yosi's, ent

Beheal 4d&Tuorpben Qips"d'@nﬂ alll-2- omn@how}@nuamude

Cui K5-CHDFCBZI{2—E31 -(4-fluoro-phenoxy)-piperidin-1-yl]-2-oxo- -ethoxy}-phenyl)-
urea;

5-Chloro-2-{(2,4-cis)-(2,5-trans)-2-[4—(4-ﬂuoro-phenoxy)—2,5-dimethyl-
piperidin-1-yl]-2-oxo-ethoxy}-benzamide:

(2,4-cis)-(2,5-trans)-5-ChIoro-2-{2-[4—(4—f|uoro-phenoxy)-2,5-dimethyl-
piperidin-1 -yll-2-oxo-ethoxy}-phenyl)-acetic acid:

N-[(5-Chloro-2-{(2 ,4-Cis)-(2,5-trans)-2-[4-(4-fluoro—phenoxy)—2,5—dimethyl-
piperidin-1 -yl]-2-oxo-ethoxy}-phenyl)-acetyl]-methanesuIfonamide;
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W@ c@4/0e956pt or usage) ;

syndrone); acute and/or chronic transplant rejection
(i ncluding xeno-transplantation); 30 HV infectivity
gr anul onat ous di seases (POTIR2OINY2876

sarcoi dosis, |eprosy and tbercul osis); conditions
associated with leptin production (such as obesity,
cachexia, anorexia, type 11 di abetes, hyperlipidem a

and IZMQ@TWBQQES[(@4 ~cisN2ZA g, (ﬁ-ﬂgbr%e&l%ﬁ%ﬁ ‘?f.‘%@h@ﬁ‘nyl-

rtain cancéers such

assq?g_h% I- '%’Fﬂ:%q‘o’%‘tp%?ﬂ)s@(‘@tam'ﬁ%l uding but not limted
t0 b(BRGRbICRNERL(4-Hdfo- @Qa%.m.%mglggq:y t g%(}i}/é@%aﬁfﬁ

5 productlon of netall oprot'ei nases
tory sites (including but not limted to.

MVP9N [(E\Ehlo}d-z-}z [Padivoke-ShenBky)! Werlglnr?glb%xg -ethoxy}- phenyl

q %ﬁ consequence ‘of decre

a?"ﬁ’f mF’?‘ﬁf‘g 5>n<’1"H'Q§ #vi di ng benefit for d| seases or

CondB-UthS-ZL{QIMQ@ﬁcf&P ADLSHR;)- Qg& %br‘&f‘fﬁ. ﬁ&m 5a<§’mle9{
pannus t

erpfa3|a Lon an
p'B‘Sr ?’é(ﬂ %%T%ho’x'ﬁ@ﬁ%ﬁﬁnh de.ai | ure, Kawasaki syndr ome
myocardi al infarction, acute liver failure, septic
estive heart failure, pulnonary enphysema

shoc C ng
or d p%@?f macYHicacemPesitioniar tredting ox peeveatinggediserdsreant

cdyditioh Bélb&ﬁﬂ%hﬂéhtélﬁﬂ&lﬁ\@@lé%)ﬁséﬂfs@&{ ésotlf'@uﬁlg‘%fbt aﬁﬁrﬁé‘ ch as
TV|ar aIu rﬁgrced er][ce phal onyelitis
Fheyary s RsarqtGArbritis, RRkylasing &ppndylm@rtyqeel @abe@m(ment

od:sxet)} [EY mﬁémrrﬁdtorgt BoWeraddabs Sdhro%&%@és;é? Sﬁ‘tfc' a3l 't'ﬁ 830nasnsl

or exanpl e, resu

mF'ﬁ?'E égg'a&ﬁbs P?'}(‘{?W%Mﬁﬁm%?\at%swﬁtﬂﬁ rtgyrptdaman@ a(etscelhilsa;l fibrosis
(ere puln@héiiySibrddisvi.d aldlb*Jéth%’pU,F“O%a%ﬁ fibr&aid %@ﬁ‘ﬁaﬂébl lt!)?iary

adenovi r us Her pes ruses
TS0 EorO8E F3rasiEIoq Uiy @10 Raw fgel discashy Pheosls sased by

radiatia; th))JIdIMer@tltrﬁﬂﬂESfBéls SBERiHefdl RBrRR, s%@&@haﬁ?m@rﬁSFwe
or a pharnace

t I 1,
sy kP 851S B o SotoRis libghoing Mgk causeBy sonols aryirl
hapB’ﬂiB? iprighaey arltiH ﬁét@ﬁ@ér? glhél%"%l‘ﬁ)’ﬁ? raﬂ%lc‘?fon&ﬁ&% (%hé?{‘asand
utica cceptable carrie
aS?'H% ﬁ%‘&tgﬁﬂ%é’af"“t@oﬁﬁ%ﬁz‘?pﬁ @%mﬁﬁtfs),t%@taf}ﬁ’gchmm@luegentu ng
mfmrrdnamn dsuchars chﬁcmh tht)rthﬂlst g@bm@ éﬁstgl}%tﬁé Slﬂh%Har?rdésgase
i nhi bi ti -1 a and/ or
adl e%e%ﬁ'éae%bf?' téG%Se%@B{D&?e %‘eﬁ&rth PistkrererRyndremaer infinay

imenune norapliex afvealme)} RIE R | ePSHi U8 0 Ghr SrPlafmhditioh ﬂesu%? from.
effectfve in

ticall ce bl e salt thereof,
t's%m ﬁ'%”f&r %%B%?f‘%’\ﬁ’ 'Sz NelHdiag. v Belrimited éorestanpen failping
anglopllasty laiad/eut;ﬂeﬁ’ﬁhéaﬂuﬁgccﬂﬁérfd@hl% an@ldﬁhfdngf lnfla%g?mél%ry &dnditions
(sdEﬁ

con
osteoarthritis, ischemia reperfusion injury, glomerulonephritis, nasal polyosis,

reati or preventing a di sorder
ggynov al g‘@lﬁ@aaélalq £Rsd by arthroscopy, hyperuremia, or trauma,

enteritis, Behcet's disease, preeclampsia, oral lichen planus, Guillian-Barre
syndrome); acute and/or chronic transplant rejection (including xeno-transplantation);
HIV infectivity (co-receptor usage); granulomatous diseases (including sarcoidosis,
leprosy and tuberculosis); conditions associated with leptin production (such as
obesity, cachexia, anorexia, type Il diabetes, hyperlipidemia and hypergonadism);
Alzheimer's disease; sequelae associated with certain cancers such as multiple
myeloma; cancer metastasis, including but not limited to breast cancer; the



aut oi nmune di seases (such as rheumatoid arthritis,
Takayasu arthritis, psoriatic arthritis, ankyl osing
waepwadytsse i s, type | diabetes (recent onset), PCPUB003/002876
inflammatory bowel diseaséy Chrohn's di sease, optic
neuritis, psoriasis, multiple sclerosis, polynyalgia
rheumatica, uveitis, thyroiditis and vasculitis);

pifoidbetiosios n(@all@prdtbiﬂmd%@@ ahd cydOkihd L4905 n(aéto& sntj?éj @?@%‘ry) St

\&q'BPtSQ ?%M@.@g fI B‘ aﬁ-éh Ia?!ﬁt’ ?%Sgﬁ%gg@@ggy ﬁlélnalreotiy tsas e,
cdnsqunce of 86T8ski cénaﬂutﬁunbmhus bMOHInI% H%gf 1550 dideBes or

elia br osi ¢
‘%‘8 i @?F\S}%Hﬁgﬂgﬁk'a% (%Weawlr%)lssuh@taatage ﬁypbmias
p4rinns IfomhlaﬂQh aftaborRAUSAtidAY habdtie li’é-]l'u?é: I@(Nagélﬁ e\énqr?rﬂ% sis):

and secondary’bilrary

mg‘l"%&ﬁ il '&é&B%ﬂCPWger(@%% seBtiaghdsiecongestivabiea\@ilure,
PURQOAErH @A Psdrital b @39&% &Qgﬁgt@d ttﬁa@e\ﬂlﬁ{ q%hétdaﬁleﬁe caused by

d tit t
mﬁ‘qﬁrﬁét?%%@%d I(bglu%ﬁctlggg ggeﬁ}tg?ﬁugh Bg glnrf.ld mdup@d emdepbalomyelitis
oralestyeliretion,e/iralhfamrastond #RASKy oﬁ%‘H} { i{%gffgdab& Igﬁléenéfl or

Respi r at or

he%ﬁﬁgﬁ,‘sgégtr?lﬂ%ﬁw?gﬁ%p@yorh Q;@g(amplesyesultlag rremdiqjytmo& S,
mfeetmm|nmramnﬁtloaﬁaantlrgﬂrd@%aéte+ué(]Qnefr{ tHﬁf't‘%—uVrﬁtl-@\Zkam

(i ncl ot’ |

e% in (%1% nosj s
8[%5‘%‘5 RYirusss '@P%%V'SNS% (herpes rastar and Herpes
snmme@rfmgwmenmglﬂgnyra@utssa@n%aféh%g@'acmbma?%ﬁ% Gtloan,

aﬂ%&ﬁﬂé | ans novi al 'amati dn ¢

SEEGRPUN ;?B%?f P@ A daimgt, Orﬁ@uﬁ@inaqegtc@dmamaptabmalt

thereafhthed ia effective irf W&dtifg ot PleVEfi

i tp(ﬁggo& ° t e?IOt !ISHS in %létg’r?glgﬂgﬂdgpgrpc!%&%ﬁ and a
e GG pecerigp C"’V”e(’fhen pI anus Guillian-Barre
syndrone) ; acut e and/or chronic 10 transpl ant

re t ncl ud xeno-transpl antati on H VvV
i n{‘ zgt’%‘gﬂ? &afglét'cra °§F'°” {75 &gating ¢ rmwnb%ma diserder or

cormdltmabﬁscah ibaGtedtbdn prAkRIRYH @9%%&"46?%#9?& ? RANTES
binki erSIpiZ%r condi ti ons associ at ed
%PS BRI (PR E® aypamma) copatsies pa arr@nutmm @mpotipe

acdordmb ’@bﬁlﬁm ohwpﬁéﬂniéébﬁ%gﬂﬁa&@ taBbé%%ft%&%g‘ngF%tlveépt ai n

treng m%r S a@ sequel ae " assocl ate
QﬁcéP%e §ﬂt&!}9 seh P’qubPreCQW@P@ﬁﬁd a phaRRaCeNtiaiE harshble
carfiér. i ncl udi ng but not limted to breast cancer; the
production of netall oproteinases and cytokines at
i nflammatory sites (including but not limted to MWP9,

TNF14. IALméthoe st thebtindr é\lehﬁrﬁ QH@S@H ¥r &{nd|np lsgl <§¥rom

auté ﬁﬁu@neo s%\%g %Bgiﬁggfg\epgg{ogfggmqgéa@égy@u mbln’nb pariatic
R B e O e
ycnehoams
polwnwaz@a dieamaticd, asitid, @rﬁyrméiﬁéiéﬁ‘d bés‘é@ﬁtlss b olérse(e gsﬁﬂ;nonary
flbrosstk {C €.’ idiopathic pulmonary fibrosis, interstitial pulmonary fibrosis), fibrosis
associated with end-stage renal disease, fibrosis caused by radiation,
tubulointerstitial fibrosis, subepithelial fibrosis, scleroderma (progressive systemic
sclerosis), hepatic fibrosis (including that caused by alcoholic or viral hepatitis),

primary and secondary biliary cirrhosis); allergic conditions (such as asthma, contact
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congestive heart failure, pul nonary enphysema or
dyspnea associ ated therewith); tissue damge caused

whgookbdssmmat i on i nduced by i nfectious agents PET/TBR063002876
viral induced encephalonyslitis or denyelination,
viral inflammation of the lung or liver (e.g. caused
by influenza or hepatitis), gastrointestinal

delribtR BT, dd it eeandzrﬁ‘\rérﬁék';h? ik ToREh Kok O

i nf ectlon tron resultin rom act
Chiasif brgnth’@, chrpmlvnipstruqn\(ﬁ QUlmHﬂW-VSiISG@W ol Respiratoy Distress

Sygﬁ}me RRYEIRAY rk‘pdliit%)% ?Eﬁdr&ﬁ% of IHFAIRS SI e%%ﬁ*up (f%(%?\}e%ﬁtls

pes si meni ng
athﬁé@%ﬂﬁf@@ls,|Vﬁsg1lafamfm1matloe¢wtlngufwgi éuassnawtrmselamng dugng

reSTBABER |Hcﬂ1dﬁ%e9thTot ﬁﬂ% tb'r& %&ﬁﬁ%@feﬁg\ylﬁé §N§6Hlés‘?§'al‘?‘d70r stent

anount a conpou accor di ng
ln%@ﬁ&nh@éf@ntap@fslanpl choisgnfimneaton eongdifonshisueloss synodiel i s

mf%Hrﬁé)Joh\(:%uéé'H W Qﬂﬁéﬁﬁpfrh%lﬂérﬁye%%'dqrgraﬁfh%hogééé‘?{h ﬁ"sr ls%hemla

condi t1 on. or treati reven
repfrkisiod énuryr gl@r@ﬁmlqneghfltlshmsatacviyms enieem @@hCﬂ’t s dnsease

préH ‘ﬁﬁ{éﬁae@ré?}fcr%ﬂt;ﬁﬁﬁg'éwﬂgn %ﬁe@ﬁ%oﬁﬁg%%tg Pf&)r @hronlc

resin ‘adm ni steri
traaﬁplgruéﬁe@tmdwamgeﬁen@tremﬂritajwnwI\a{mﬁemwnso«coaemor

us’a?&g‘lél@ﬁl%éﬁgtop QES%%?@QWC@Q% % s@olgBr%Qggn@ﬁjﬁgfcgfoQ@)

aim 1, arnmaceut’i ca
congitigonsarssociptae with 'epélﬂ peastuciian (such asre@hasﬁg cachexiae aaoreking

typRUFBabbtEL T BENiREeR Ry BErgonadism); Alzheimer's disease; sequelae

associated with certain cancers such as multiple myeloma; cancer metastasis,
including but not limited to breast cancer; the production of metalloproteinases and
cytokines at inflammatory sites (including but not limited to MMP9, TNF, IL-1, and IL- ‘
6) either directly or indirectly (as a consequence of decreasing cell infiltration) thus
providing benefit for diseases or conditions linked to these cytokines (such as joint‘
tissue damage, hyperplasia, pannus formation and bone resorption, hepatic failure,
Kawasaki syndrome, myocardial infarction, acute liver failure, septic shock,
congestive heart failure, pulmonary emphysema or dyspnea associated therewith);
tissue damage caused by inflammation induced by infectious agents (such as viral
induced encephalomyelitis or demyelination, viral inflammation of the lung or liver
(e.g. caused by influenza or hepatitis), gastrointestinal inflammation (for example,
resulting from H. pylori infection), inflammation resulting from: bacterial meningitis,
HIV-1, HIV-2, HIV-3, cytomegalovirus (CMV), adenoviruses, Herpes viruses (Herpes
zoster and Herpes simplex) fungal meningitis, lyme disease, malaria) in a mammal,
comprising administering to a mammal in need of such treatment or prevention an
amount of a compound according to claim 1, or a pharmaceutically acceptable salt
thereof, that is effective in treating or preventing such disorder or condition.

15. A method for treéting or preventing a disorder or condition that can be
treated or prevented by antagonizing the CCR1 receptor in a mammal, comprising
administering to a mammal in need of such treatment or prevention an amount of a
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compound according to claim 1, or a pharmaceutically acceptable salt thereof, that is
effective in treating or preventing such disorder or condition.



