WO 2011/ 159852PCT/ US2011/ 040605 1 PI PERI DI NYL COVPOUND AS A MODULATOR OF
CHEMOKI NE RECEPTOR ACTIVITY [0001] This application clains the benefit of
U. S. Proweizonzlsegsppl i cation Serial 5Nunber 61/ 355, 225 friras2an/odosne 16,
2010, which is hereby incorporated bylreference in its entirety. FIELD OF
THE | NVENTI ON [ 0002] This invention relates generally to a piperidinyl
conpound which is a 10nodul at or of chenoki ne receptor activity,

phar maceut i cal comosiﬁlbﬁninmamp@mQs%Mﬁm@i@oﬁet hods of using
t he conpound as an agent for treatnent and Tpreventl on of inflammuatory

di seases, allergic and aut GAEYHIKINERESEPTQRACGTHVERYt i cul ar, rheumatoid
arthritis and transplant rejection. 15BACKGROUND OF THE | N\/EI\FI'I ON

[ 0003] Chenoki nes are chenotactic cytokines, of nolecul ar weight 6-15 kDa,
that are rel e{98tl byThiS\npld@amdlfémyth@fben;@itDéUtSoPaJWiSi@@kAmidatmtSerﬁdt e, anong

h | hi |
other ce ty%ﬁab Bﬁ%&?ﬁ TRGLAPRASGS: wﬂmﬁ‘&%eﬁb@’&%g ﬁoz/ tgféﬁ&emp 1° S

basophil s and neutro ere are’two’ maj or ses I nes, CXC
and CC, dependiingnorety20 whet her the first two cysteines in the amno acid
sequence are separated by a single amino acid (CXC) or are adjacent (CC).
The CXC chenoki nes, such as interleukin-8 (1L-8), neutrophil-activating

protein-2 (NAP-2) and nel anonaFgT:mﬂFEHErINNzIIerIy)l\activity protein (MSSA)

are chenot act for utrophils and T..I| whereas the CC
ek o s iaPL ¢ " ien in B LORTY o P Peruns) SRR S o act 1 ¢
proteins (1o/CPmbdulMaPot?oheﬁq{aﬁn@necé\&a?aéuv@npllahmeﬁﬁcaactsinﬁohmomoawlnnﬁg (-1 and
-2) are chenota itlc for er cell ty macr o

| ynphocyt es, POTBROMNY. §m3 H”l‘éﬁgﬁ% ¢fivging g cgmpawal % 48 BEHi 0§t g‘t%‘é’@&]‘lq’he

chenoki nes bi privédios BERIThMMae) dhse%wsfaa@fgld aeeRidhSuRedi@agNGdtd the famly
of G protein-coupled seven-transmenbrane-domain proteins which are terned

30" chenoki ne P@E@B‘t‘ro%umat@ aﬁh%’éﬁ%‘ﬁtﬁaﬁ%’ﬂ"’rﬂt EHsgHet e 1 gands, chenoki ne
receptors transduce an intracellular signal though the associated trineric
G proteins, resulting in, anpng other responses, a rapid increase in

intracel | dPar cal ci um concdbd€ ROUND\QF FHHE INVIONE / US2011/ 040605 2
changes in Ce'[dOO§]hap%herh&&ﬁc%%?e%iﬁe%ﬁ&ﬁﬁcé#d%&e?fofﬁ%?]éc‘cﬂ'a%mgﬂ%eﬁ1955 ol ecul es,

degranul ation, and pr onot | on of ation ere ar | east ten
human chenoki Het greceqsaiby & Wide Vmemsdoquellsr@slpmﬁartd@cm@tmh@mmh@@ew th the

fol | owi ng chal gl BIhSHAS, MARERLAS: T GRF ek Mocy Qoo bHIATd )

[MP-1
neutrophils. There are two major classes of chemokines, CXC and CC, depending on

20  whether the first two cysteines in the amino acid sequence are separated by a single
amino acid (CXC) or are adjacent (CC). The CXC chemokines, such as interleukin-8
(IL-8), neutrophil-activating protein-2 (NAP-2) and melanoma growth stimulatory
activity protein (MGSA) are chemotactic primarily for neutrophils and T
lymphocytes, whereas the CC chemokines, such as RANTES, MIP-1a, MIP-1f, the

25  monocyte chemotactic proteins (MCP-1, MCP-2, MCP-3, MCP-4, and MCP-5) and
the eotaxins (-1 and -2) are chemotactic for, among other cell types, macrophages, T
lymphocytes, eosinophils, dendritic cells, and basophils.

[0004] The chemokines bind to specific cell-surface receptors belonging to the
family of G-protein-coupled seven-transmembrane-domain proteins which are termed

30  “chemokine receptors.” On binding their cognate ligands, chemokine receptors
transduce an intracellular signal though the associated trimeric G proteins, resulting

in, among other responses, a rapid increase in intracellular calcium concentration,



5 MCP-4, RANTES] CCR-2A and CCR-2B (or "CKR-2A"/"CKR-2B" or

"CC- CKR2A"/ "CC- CKR-2B") [MCP-1, MCP-2, MCP-3, MCP-4, MCP-5];CCR-3 (or
"CKR- 3" oW0"20G/5)§323") [eotaxin-1, eotaxin-2, RANTES, MEPTRIS2MTPB406D5 CCR-4
(or "CKR-4" or "CC-CKR-4") [TARC, MDQ}; CCR-5 (or "CKR-5" OR "CC-CKR-5")
[MP—Ia, RANTES, MP—113]; CCR-6 (or "CKR-6" or "CC—CKR—6") [ LARC]; CCR- 10
7 (or "CKR-7" or "CC-CKR-7") [ELC]; CCR-8 (or "CKR-8" or "CC-CKR-8") [I-
309]; CCR-10 élﬁ)dhges%&lmapé)Encre@@d%eé‘s%n)ofkmarjadhm ndllecufd CCR-11
[I\/CPl MCP- 2, and %1) [0005] I n addition to the manmal i an chenoki ne
receptors, rraﬁ?%‘l‘flu&ﬁl%wp ﬁ@g&t@ww&lé@graﬁ@% pE¥ 4 8deashlise hyvsvi r uses have
been Shown t 0 RXRES SecchiBrs kil BIAGH fdpGflib 8C REALERAS W hOB&iRI ndi ng
properties of chenokine receptors. I—Eman chenoki nes, such as RANTES and
MCP- 3, can cau@eacneaqsildpatﬂnmsIG@&{ll(oﬁ‘CﬁiR«lébmiQﬁfCKiRalt)[Mﬁbw,lM@PBy encoded

For Lo subvollon U Fet AT P NG Ry T i CRRVEYT R aCat Cehinee 1o |

i nfection. Addihti0GalKB2BNUIVECP-tNEGDR] NEP: 2 MEP-df MCPULICRa3 (ROCRRCRY, CCR2,

TR it A ek ke s

(HI'V). [0006] T@ERW@MC@GR&VMTAB@ M[I(D]QCI@RES (roet:(epktsr Qmmdmeea)
inplicated as being inportant mediators of i nfectious, and

i munor egul at BY{P-HE-JMUEES Wdlﬁkc@llﬁ?é%‘gé@ﬁ’r’l@l Lﬁﬁ Q& @”t) HrARGRER | er gic
di seases, 1§S Webd«RR- @U&r‘)‘d@@ﬁﬁ p%:a@ OQCR% (%P%KI@%” bhetek@l gharthritis

and art hroscl erosis (reviewed Current Opi ni on in Chem cal
Bi ol ogy 2002, 3&)]; 64B:10Tpr1 ke~ l@ioré‘EC CIARHO”H%HHWQB@] agh&R-P000, 35,

191; Saunders & Pq quég X Today 1999, 4, 80; Premack et al., Nature
Medi ci ne 1996 g Fccl)r %arrpl e, the chermkl ne macr ophage i nfl amuatory
30 protein-1 (00051- 1ajn @;iddlqntt@thneer@epm@uan denchervédepiersRmempieben 1 (CCR-1) pl ay
a pivotal role_i i C ion and in
subsequent |y SrpRoBioaSH s BRI FRah e Eh il IR R Ris 1o
CCR-1, itld ndUﬁ‘@zseda:ellmoz@ﬂslx#ﬂ]fﬁt%Bm@ﬁi/puﬁﬁﬂlbibﬂmeﬁﬁlﬁnesrepamrei Hmosrease in

i ntracel | ul ar m cong I sed ex Q | ul ar
adhesi on nol egglalhgmocne1 STUFAF %{g}]‘?g GP%F/@' “Ahet rap% ?Q’?gfzaa no(;eijf | eukocyt e
m gration. [Oeﬂahﬂnmaatﬁehetvnr@lﬂy erﬂ@dﬁdl’isdep‘@tsi mC@ftortelsapres};hmrmatyetetpeﬁmpsi@pert i es
of MP-lain rf E%ns h% een owd erine taII Human Sﬁ{) ects, when
i nj ected 5i nt FAGEPTHRPISY 2 ‘i”ﬁg r-‘lhelS eé%& Pi"eHE dlmﬁ“l QPTG tﬁﬂfi cant
influx of | euk@rittRasdo itfbios! Aedlat)ndum 18@iah @RerhdRineo®ptordVhilkchas J. | nmun.
2000, 164, 3392-3401 [0008]1t is known that MP-la is_ el eve}t ed in the

synovi al £ ui 8% 8?38800%1%3 B&tHE S GRS fragkRiraTescatoR ToRhE tiectionst eover

several studi gamiayién &eBPsiidabeds WR, MOdxambicathe hiMgiPRekiloGecante Of
ant agoni smof the M P-1a/CCRl interaction in treati ng 10r heunat oi d

arthritis. [O00OF¢H¥houl d al so be noted that CCR-1 is also the receptor
for the ChermfﬂO@@]S R’?‘Mﬁémomgs ahd thiGle natl*l‘é@eﬂtétk’%e%eeﬂ'@% nitate@belig! F- 1
(Carter, C@é Chem Bio. 2002 510- 525 ince it is
presuned t hat lfitlm?étaﬁféw m@ﬁmﬂa@mavom infecsions, yncbl@wmrféulamr dberderhendgoni zes
MP-1a by %?' anchlgest ﬂlcfulaﬁ'l Fﬁc?ﬂ[%pélé)&lseakés A asgﬁ Inlﬁﬂ'&n {h%l E%gpound i's
al so an effective anta0|st 0 e actions of t forement on l'i gand
that are nedi suchds l:igpm@@mdlarthmtmddlmmsgleroménvw\w@neﬁ?@eeruEHmaiaaereher einto
"ant agoni sm o ; : thispi [AY nt to
"ant agoni sm obp Mﬁ@rfﬁ%hﬁné céltl:ﬁ?ruloéjp %@gh&? H’@&%&%L’/&n' RepDriS SHel Al

2000, 35, 191; Saunders et al., Drug Disc. Today 1999, 4, 80; Premack et al., Nature

Medicine 1996, 2, 1174). For example, the chemokine macrophage inflammatory
30  protein-1 (MIP-1a) and its receptor CC Chemokine Receptor 1 (CCR-1) play a
pivotal role in attracting leukocytes to sites of inflammation and in subsequently

activating these cells. When the chemokine MIP-1a binds to CCR-1, it induces a



[ 0010] Recently, a nunber of groups have descri bed the devel opnment of snall
20nol ecul e antagonists of MP-la (reviewed in: Carson, K G et al., Ann.
Reports Me0.200Msp8522004, 39, 149-158). SUMVARY OF THE | IRCENFBR@N040605

[ 0011] Accordingly, the present inventBon provides a piperidinyl conpound
whi ch 25i s an antagoni st or partial agonist/antagonist of MP-la or CCR-1
receptor activity, or a pharmaceutically acceptable salt thereof [0012] The

present i nventd,Qnin@eR¥ifRga RN BSHh b&@km%@pql%r&dsw&p%m bisdeN@ad
pharmaceutically acceptable carrier and a therapeuti CadﬁUii ef fective anount

of the conpoufdicepn meecyese selhdaridagrandition. a9 the peraetancd lqukeatq piggtieapt abl e
sal t formthe mf; 30&@9@%&%&@5@%& ofeﬂg%ﬂo%np@@smgéomfﬁmd for

treating rheu to d arthritis and transplant reje conpri si ng
admi ni st er i nghtmoam hholsten pI’DVl’CbédX[@f‘IHEDIﬁaHIy thaamhjects \Wren injected

Comond of ¢ weaiaty PRRIE A SireleBPE R st T A o BIRE e L ot £

form t her eof E&ﬁaélilermuwl@ﬁ@mlmn&vmuﬂ ONmpkGV 2 RS 1 6v, BBRMAY f or treating
i nflammatory di seases, npri Si ]g adm nistering to a host in need of such
C

treatnent a 5{48lapelits ]é%ﬂ“{lvh?éﬁ\ﬁ kot ‘@éleéﬁﬁfhﬁtth%ﬂ‘ynt)‘ﬁ%l fihpeliend % t he

present i nvenhi R YithdhQRBNTRERM s C Rtdrdovel CaRELARL BeSIBME ddREMNEDEMEOf
[ 0015] The present invention provides a conpound for use in therapy.

[ 0016] The pr epetnitial thermptutionvalpe ob/antesnisinef tedVibf 1 dCEBIpdemdionan tredtiog
manuf act ur, of K| rreaéa(@n%_'t for the treatnent of inflammatory di seases. 10
DETAI LED E I NVENTI ON [ 0017] I n one enbodi nent, the present
i nvention pr 0{/0009]8 a ltahopd uinadboifiotédtha @ @R i also the receptor for the chemokines

RANTES, MCP-3, HCC-1, Lkn-1/HCC-2, HCC-4, and MPIF-1 (Carter, P.H., Curr.
Opin Chem. Bio. 2002, 6, 510-525). Since it is presumed that the new compound of
formula (I) described herein antagonizes MIP-1a by binding to the CCR-1 receptor, it
15  may be that this compound is also an effective antagonist of the actions of the
aforementioned ligand that are mediated by CCR-1. Accordingly, when reference is
made herein to “antagonism of MIP-1q,” it is to be assumed that this is equivalent to
“antagonism of chemokine stimulation of CCR-1.”
[0010] Recently, a number of groups have described the development of small
20 molecule antagonists of MIP-1a (reviewed in: Carson, K.G. et al., Ann. Reports Med.
Chem. 2004, 39, 149-158).

SUMMARY OF THE INVENTION

[0011] Accordingly, the present invention provides a piperidinyl compound which
25  is an antagonist or partial agonist/antagonist of MIP-1a or CCR-1 receptor activity, or

a pharmaceutically acceptable salt thereof.

[0012] The present invention provides pharmaceutical compositions comprising a

pharmaceutically acceptable carrier and a therapeutically effective amount of the

compound of the present invention or a pharmaceutically acceptable salt form thereof.
30  [0013] The present invention provides a method for treating rheumatoid arthritis

and transplant rejection, comprising administering to a host in need of such treatment



15040 (I) or a stereoisoner or pharnmaceutically acceptable salt thereof

[ 0018] The present invention provides a conpound that has an unexpectedly
advant agew00mrisPsske as conpared to known inhibitors of PCCRS2Iam605ty, for
20exanmpl e, the compounds described in4U. S. Patent No. 7,601, 844, and
assigned to applicant. Mre preferably, the conpound exhibits a superior
phar macoki netic profile and other properties that make it an attractive
candi date for a@lekdfbb&%hll)d@f‘fe%h%wﬁ‘d%t oﬁﬁ&&weﬁm é/ﬁthé redcht AGRin UPEXPeECt ed
properties alone and/or in conbination that nmake the conmpound of formula
(1) desirabl ephaémaw@caélga@?@pﬁblﬁﬁdt@mﬂwofagent 25[ 0019] I n anot her

embodi ment , ¢ i ESERE plofPRALLAN bovflel £6kARa kS RoARARARLAHDACA
conposition, conprising a pharmaceutically acceptable carrier "and a

t her apeut i cal Hijeases, eqmprisgrgadmimiterof ta 2 botipoussd obfuch geatmbat a( 1) . [0020] I n
anot her enbod e od for
nodul at i o:g)of m‘;ﬁggutﬁalﬂgﬁ%?% aﬁlﬁo P%fgﬂéréeoggjo%l%drsq%glt%%&gntg@gﬁ%&%? ng

adm ni steri ngphammam@@imcrﬁe%zmrwﬁmﬂ 040605 5 a patient in need

t hereof a the tically effective a of formula (1).
[0021] I n anot OIS, v 38 I)és g mV%““‘mPreOsYler? a v%O“P?goﬁ”?e mghderaé”& ed to a net hod
for nodul@iéon Ghe ﬁi@Eénthmmeppmvichethle\usetgf acompyrousd fug tledmanntastuesr i ng t o
a patient in need %t her f a.thera caII effective amount of a conpound
ot Pormil a (1 1 pegssyh s B Bh oS BisRit ecent. | nventi on | <
directed 10 a nmethod for nodul ati on of MP—Ia MCP- 3, MCP-4, RANTES

activity, preferably s nedi ated by the
CCR-1 receptor conpri Slﬁlg%gﬁ,ﬁlﬂpgsﬁlﬁa Ggﬁﬁhﬁﬁt@]‘fﬁeﬁ{%ed t hereof a

t her apeut i cal [go19f T €6t bné@naBiRht, B pRese PR 2bvill @raBehPodRA(Jf Fornu@023] I n
anot her enbodi nent, the present invention is directed to a nethod for
treating di sofldfer s, conprising admnistering to a patient in need thereof a
therapeutically effective amount of a conpound of formula (1), wherein said
di sorder is selected from ost eoart hritis, aneurysm fever, cardiovascul ar
effects, Crohn's

Y\(N*Oi
F
15 O :

@

or a stereoisomer or pharmaceutically acceptable salt thereof.

[0018] The present invention provides a compound that has an unexpectedly
advantageous profile as compared to known inhibitors of CCR-1 activity, for

20  example, the compounds described in U.S. Patent No. 7,601,844, and assigned to
applicant. More preferably, the compound exhibits a superior pharmacokinetic profile
and other properties that make it an attractive candidate for clinical development.
Accordingly, it is these unexpected properties alone and/or in combination that make
the compound of formula (I) desirable for use as a pharmaceutical agent.

25  [0019] In another embodiment, the present invention is directed to a
pharmaceutical composition, comprising a pharmaceutically acceptable carrier and a
therapeutically effective amount of a compound of formula (I).

[0020] In another embodiment, the present invention is directed to a method for

modulation of chemokine or chemokine receptor activity comprising administering to



15di sease, congestive heart failure, autoimmune diseases, H V-infection,

Hl V- associ ated denentia, psoriasis, idiopathic pulnonary fibrosis,

t ranspl arwoantigrspgsecl erosi s, physically- or chem cal | y- iPotasSed Lion@os
trauma, neuropathic pain, inflamuatory bowel disease, alveolitis,

ul cerative colitis, system c |upus erythematosus, nephrotoxic serum
nephritis, glomerulonephritis, asthnma, nultiple 20sclerosis,

arthroscler oswaueﬁlhﬁul@@et @b&lom éuh&nyre@f%&%faﬁm o%%rﬁp&ﬁaé@%%'nﬁ{ﬂlfaat i on,
psoriatic arthritis, multiple nyeloma, allergies, such as skin and nmast
cel | degranul #ion in eye conjunctiva, hepatocellular carcinom, colorectal
cancer, oSt eoRRPSt S i LRk chbRAfSH She HOChOGKof RUFRESY T RLRLAREY, the
invention is directed to a nethod of treating Crohn's di sease, psoriasis,

i nfl anmat ory bodelhtiah éide] r@y@oreqﬁlvﬂt}z@nmm@g@dlytnﬁ@mg@swatlemnmqﬂl e

e ot S 3 AL £l ALK difeoy (Ul & TIUBLOIR O AL SS, such as okin
and mast cell degranul atlonin eye conjunctiv epat ocel T'ul ar car ci nonmg,
ost eopor osi s ﬁmZIEnahlﬁmﬂwosnbmhmﬁﬁthpmﬁmnmvm$pnEnm@dbmnnhth@b%present

comri Sing. adREHTEEEr T APEIs 1 gt VAP RANIES ERUGBF 6 I C NG BBBLi | cal 1y

ef fective amonnp-iafachvigomaolitdRfed by it @r (i lniceploP Qdiirlsheanmidigsrigrodi ment
the present invention is directed to a nethod For treating inflamatory

di seases, for 28xigipingice] thereafmtherapsptienlysasey cwpionn ohp gomgpound g§ formyle
2011/159853PCJ?U82011/040605 6 partially mediated by CCR-1, conprising
admnistering to a patient in need thereof a therapeutlcally ef fective
anount of a cHM¥g3lund Iognothst erabaslimeny. the IEREY inverdinb istildiectedriscdnerort for t he
present i nventrbﬂfﬁﬁldﬁo efse(?otnﬁ)%sﬁlg a@mﬁ?stté?fﬁgtcf 9 atlent in ngéﬁﬁ}fé 120N of CCR1
activity conprisi m hi steri to a tle ereof a
5therapeut|caﬂwvmeﬂk@biﬂﬂnnﬂmﬂmnmt@hxaﬁmowwad@mnﬁaﬂb%hmbmS@HﬂBOF@OZ7]In
anot her enbod f a conpound
of formula (I 55@1@&?%&&% OQtreg ?EIS aﬂ&ﬁ%ﬂ ?&éf %arq{oags%‘sl%ldeffegg {3‘1?0%% ?msn t of a
di sorder, ISaldmdms@omg$nwﬂw$mﬁmbﬁﬁdﬂ@nmnmedhemayfmwnmm@umaﬂﬁbrysnl fever,
cardlovascular eﬂm:&a g{ (dijsease, @plge%§%v? %grﬁnfallure

aut oi mmune di §848¢EE( Hp f@? afsétfl B, i oS A e 4RI i a, psoriasis,
i di opat hic puhnfmm)@crlyroils phoasdatly- drrcamlphlgnmadlareﬂ raiiDSAnel fsircpathityesi,cal | 'y- or
chem cal | y-i nduced brab érauna rrogﬁthlc éﬁh i nfl nnatory bowel

di sease, al vedl'PREtory, Py QFFWS”%%? gy, dleeigiig I%SWﬁﬁW§‘@P§thenatosus
nephr ot oxi ¢ sefythiFmaRi! hdphfotoxid QAERR BéHBAH RIdnidrdoncPBiitiBsthmal nful i€
sclerosis arthroscler05|s r heumat oj d arthrltls rest eno or gan

15t r anspl aft atGIgRe's: 3EbRopckerps. Fhcupmaiofd arthrifis, resteRoHs. pean GRS ?a&raiﬂ@? .gi es, such

as skin and §otr1aﬁ@:!1r|thrfﬂi§9ﬁ1ﬁﬁ1§llsﬂ{y'eléﬁlal DN, GRALIING dndanash@mat ocel | ul ar
carcinoma, colorectal cancer, osteoporosis, renal fibrosis and other

cancers. Pref 8¢giuation Hbﬁyﬁrc@@@??él%ﬁ*@%%egﬁali QI EARICEHCAEE of a

conpound of f Qé'tgﬂﬂofbsﬁl endl FibtRE, AQRRF 8dnkad P’lfefe@ab’fsﬁqleqm{?& & gfreét&ﬁo
treat nrent of Croh di sease, psoriasis, Inflammetory bowel disease,

system ¢ 20l upu@ﬂ@dyf tieating 65ehe. s didepse prodiasiss inflegmatory bense] Wisease dhystemier i t i s,
mul tiple gyel \f/ﬁgﬁs %rgihlelﬁat%ﬁ nlﬂuﬁpl%@c@l%s& KhQinRdd TRsts Chlihip deQ/RR ation in

eye conj unct i pat oce carci nons, osteopor05|s or renal fibrosis.
[ 0028] | n anot hidrgiesretiiarelin and mest p¢IMrmulahmemtemnomlledvm bertaggeliudara
conmpound of carcinoma, osteoporosis or renal fibrosis.
[0024] In another embodiment, the present invention is directed to a method for
treating inflammatory diseases, comprising administering to a patient in need thereof
30  atherapeutically effective amount of a compound of formula (I).

[0025] In another embodiment, the present invention is directed to a method for

treating inflammatory diseases, for example, inflammatory diseases which are at least



formula (1) for use in therapy. 25[0029] 1 n another enbodi nent, the present
invention is directed to a pharnmaceutical conposition conprising a conpound
of formulwo@eb)/Esss20ne or nore active ingredi ents. [003@CrASanaomesns

enbodi ment, the present invention is 6directed to a nmethod for nodul ati on of
chenoki ne or chenokine receptor activity conprising admnistering to 30a
patient in need thereof a therapeutically effective anount of a

phar maceut i cahaGRNPAS] PRy CORPI b&ifshste a@mei an%{ltiefnpirnrﬂéé@théﬂe%f@nd one
or nore active ingredients. W 2011/159852PCT/ US2011/ 040605 7 [0031]In
anot her enbodihseneuticelhectebeamountrfaompaundofdorrat@®d t o a met hod for

modul ation of |fgelt 1 HeGRMPEmBhYi: e GRMRL in$diien RAMALS ! hidod By @ Pati ent
in need thereof a therapeutically effective amount of a pharnmaceuti cal
conposi ti on cowpulpsed{§iCR astivipopmpriong pdmimisteaing k9 a patidnton ecadrtherenfe acti ve

i ngredients. : ' resent invention is
directed tg a?h[errgdg3 %%%51@0%%%%%9%@%% Or%g %%Fﬂ?j]%;f:fork%&( , MCP-4 or RANTES
activity, pref@Rabl ylnodticatmonliroént Nhdpregntioy¢nibn s, ditetred the s at ed by t he
CCR-1 receptor, conprisin mnistering t.o a patient jn need. thereof a
Cher apeut 1 car T ERRER! By A I 0C BR Bt faR B b Bt S Lo Fsed
of a conpounddBdrdéosaididigor(dr)is sated fi@nosstavaitieitkactiyve, fevigr@cii@atalar[ 0033] I n
anot her enbodi gent thhe resent inventi Qn is directed.to a hod f or
treating a di SorderoMeGRERS) syesliny et s gues et 1Y need t her eof
a therapeuwdi calftcyiosfH®ciskoctatainmuiti) bsdiagih adiopetieic puladharg Gibpes) t i on
conprised of a coppound of fornmula (1) and.one.o re.active ingredients,
wherein said HF‘?B(ZBWP’P%SC Et ggyt“éﬁiﬁyr“roba?egg‘f éﬂé‘?“[“ﬁgqpl?ri“&tra&‘ﬁ%urysm fever,
car di ovascul ape@bfa@fié Sain, GifiimatordlibsRaIcade 0N GRS, \(cRERE Eolitial dyitEbic

aut oi nmune di seases, HI V-infection, H V-associ ated denentia, psoriasis,

i di opat hi ¢ puftRBhay{hemiterussiephrojicrenmpaphutsy glomsareneplyiissastaky si cal | y- or

chem cal | y-i ndiapeh RIcalsR, AkiRbRrosREMEQRADIafh A, Rstchdld a¥pRt ory bowel
di sease, alveolitis, ulcerative colitis, system c |upus erythenmatosus,
nephrot oxilé g@nsplap@Hemesstietie pehritiy) wEplQ yislopter plerges. gich pihekin sad mispl e

sclerosis, artd)f RIEhERAS Hrey QEHTRER, Heﬁ’lfotcgﬁdil&ric%inroﬁé}c%m iﬁcarféélgan

transpl antation, psoriatic arthritis, nultiple r?}/,el oma, allergies, such as
skin and nast ostedporadiegicra dibesis end pthereprcesso djrefpreblyviic preegpaingertiondd ar

carci noma, coO t IS E br Qsi r
cancers, pr ot APt P ERE Plmp 30 SPRARATLT in A BRburdl 3 rRaRIRE R 0P

di sease, syst gwitca@Bhugisoler ydikemapasuass, infldnimgdry bewklehwsicssysteheumat oi d

arthritisyomift @th@%&thé)u@am%uﬁ' 1'3%& io%%rhéu%iﬁ il %ﬁ‘iﬁitﬁ’mﬁ%{%ﬁc‘ RARfpast cell

I
upus € a .
degr anul af? on P Ey R conj unc epat ocel T ul ar carci noma,” 0St €opor osi s

and renal fi balisgiss, sidi@34}ih and/@bst a¢ibddgemubtionieyeodnjurictien, pepagesitularnvent i on,

is directed to a ne treatlggﬁi.nflam‘r&tory di seases, preferably,

thod for.
i nflammtory GT&88LISGRIERIAF &) {'sast partially nediated by CCR-1,
conpri si ng adooasist e APthcOerdbqihér® the proseft@ention is directed to a compound of

formula (I) for use in therapy.

25  10029] In another embodiment, the present invention is directed to a
pharmaceutical composition comprising a compound of formula (I) and one or more
active ingredients.

[0030] In another embodiment, the present invention is directed to a method for
modulation of chemokine or chemokine receptor activity comprising administering to

30  apatient in need thereof a therapeutically effective amount of a pharmaceutical
composition comprised of a compound of formula (T) and one or more active

ingredients.



thereof a therapeutically effective amobunt of a pharnaceutical conposition
conprised of a conpound of fornmula (1) and one or nore active ingredients.
WO 2011/ wO2BARGTSSRIS2011/ 040605 8 [ 0035] I n anot her enbodCrasko11omesopr esent
invention is directed to a nethod for7nodul ation of CCR-1 activity
conprising admnistering to a patient in need thereof a therapeutically

ef fective anount of a pharnmaceutical conposition conprised of a conpound of
formula (1) angsppe 9{aﬂa;ﬁfefeerﬁwdw&t,ltﬂ%ﬁ@@nﬁiméﬁioﬂs%%@&dfbaalﬁah&fefor

enbodi nent, the present invention is directed to the use of a

phar maceut i camodwaisifiG(dn] esapie asEwitoFoPrisHa PN tMe fot Paiicat ip nyedand one
or mor € act i Vhelik Al Sk Raly Lt DRVRHERH Gt finle AicNRIhGATRA ol Bfisdine
treatment of a disorder, sai'd disorder is selected fromosteoarthritis,
aneurysm fevefa carnodidefdemulall) afdfaae psmocraghye iggrddisetase, congestive heart
failure, a to]mgﬁne ' 1 nfeetl e [ ntia,
psoriasis,yid opa higl%%?%%%%F§%?@t$%é@%?&%?gﬁggpgﬁgéggggpﬁ%gce@?@?is,
physi cal | y- oforcfveniated dfMIPAthy AP Br slCR-4 oraRAMET ES extivapatrdferablgai n,

i nfl anmatory bowel .dis e, alveolitis, ulcerati colitis, system c |upus
erythenatosusFmﬂgﬁﬁpﬂgsﬁiéh%%$ﬁﬁ%ﬁ%ﬁH???#%?ﬁ@T%%é58ﬂdﬁ§?ﬂ¥ﬂpﬁéﬁmﬁgthna,
mul tiple SC|eﬁ&ﬁhﬁmﬁﬁﬁhﬁ%&ﬁ@ﬁﬁﬁﬁéxﬁhm&ﬁQWMQQQmﬂmﬁyEﬂ&ﬁmé§mom@§££n03|S,
organ transplantation, 15psoriatic arthritis, multipl el oma, allergies,

e
such as skin BbdmAEticat epmpagisigh serpraes she samnoyed eldfajute () v ongepaetscel | ul ar
car ci noma, o cobQreglalimancer, osteoporosis, renal fibrosis and other
cancers, preferably, Crohn's disease, psoriasis, inflammatory bowel

di sease, syst €982l | upuanothey erhleadimend.iBe prasent inpinsion i dieeisd t,a methedhiet oi d

arthritis, ”“hEaitﬁ%% dﬁ%ﬁfepré&n%@iﬁg\%d%ﬁ&eriﬁgoﬂ’o AP Enecd iflcRoptd mast cel |

20degranul ation 1 i eye conjuncti epatocel'l ul ar carci noma, osteoporosis
and renal fi bthegipsutichi0FREtive atdunt ofyrgthaimmetitisel composiienesmprisdieofpr esent
o e CupSEhEdr banfiNfh REoRlo: PN IPRENLLEE! QRIS i Bl GOTRY | o
of a compound of" Tof nula and one Or Tmore active Ingredients n therapy.
25[ 0038] The i soteotddi fom pagoabikritesnbhediysd, fenerotandovaspaaicfieas, oohmss disdakmut

departing fromthe. spirjt.or essential. attr tes .th f This, i nvention
2150 encanpasSEeei Reb B R RRE Ryt Bt iR ep IR Sl vent  on
not ed her ei n. dérhentis, psodaissidapathichatmainayy Bbrosigthnsprinodiciesdiaosd t he present

invention may be.taken jin .conjunction with any other enbadi nent to describe
bt 11 onal onBaiDCE chmiER R R BT rePo G nely PRAPRGIE, any
el ements of apBowdraRdisBRINcolBY ulkeratanddling dywérhib hipdy edtdmalobusOhdparotliement s

fromany Qf the enbodjnments to describe additional enbodi nents. WO
2011/ 15985% Pd?%@?@l@%@%@@u@nﬁﬁwaWWW@S9‘]6}91’8%5’@3%@?&?{85%er ein

descri bed nay rameoRSHHRIEY, kdsten6 8N LRYS traddPRnGAND PO hrtiiR, RiEpRNt .
i nvention containing an asynmetrically substituted atommy be isolated in

optical |y act Pvelogp. dlgedsti ich ay vkin andimastoofledegrapgipn if AyaBIuastvahow

hepatocellular carcinoma, colorectal cancer, osteoporosis, renal fibrosis and other
cancers, preferably, Crohn’s disease, psoriasis, inflammatory bowel disease, systemic

25  lupus erythematosus, multiple sclerosis, rheumatoid arthritis, multiple myeloma,
allergies, for example, skin and mast cell degranulation in eye conjunctiva,
hepatocellular carcinoma, osteoporosis and renal fibrosis.
[0034] In yet another embodiment, the present invention, is directed to a method
for treating inflammatory diseases, preferably, inflammatory diseases which are at

30 least partially mediated by CCR-1, comprising administering to a patient in need
thereof a therapeutically effective amount of a pharmaceutical composition comprised

of'a compound of formula (I) and one or more active ingredients.



5to prepare optically active forns, such as by resolution of racemc forns
or by synthesis fromoptically active starting materials. Many geonetric

i somers ovoabefisegsz C=N doubl e bonds, and the |ike can aCsash@ips@sent in
t he conpounds descri bed herein, and aBl such stable isoners are
contenplated in the present invention. Cs and trans geonetric isonmers of
t he conpounds of the present invention are described and 10nmay be isol ated
as a mxture Qfo3ss oMl soffer AbIERAH &hEFked ROMBEiON (s QUildBred & d m&hbd B,
di astereoneric, racem c forns and all geonetric isomeric forns of a
structure aremofelatided CQknl agtyity sempirdarg fdnunisterdnoste @patigns iy iecdhercebirer i ¢
form i's speci fifblitahydiel Ethodh LA ERRA D AEG: B cohproRAYN Of
Formula | may glsp ay ‘'superior activity 15conpared wth the other. Thus,

all of the stevmpuhéaf Hrmiled) ardkonsongiogegctive meredignta: part of the present

i nvention. ;W qui gg&{ ' - et Cy: i be

achi eved ba F@@%ﬁﬁsiﬁgﬁgﬂgﬁlra&ﬁ%%ﬁﬁﬁgg%%Qﬁ$£§£§g§é¥%?%§ﬁngéwﬁg?% resol vi ng
agent as knowphdarmag@mgcabtormgraditioacymksicll bf 4 eoniffvendott formd9d 13nhme phmase

" phar maceut i ¢ acltivx 1I}%ggecd?£1gsalrl? ltheet'ptrépsclra%gg lop Y lflgdi(bae 1L for Ehf% trregtfmee:‘r,l\}](;[f% d%soorc}ep,os e
conpounds, materrals; conposi‘titons, and/ or dosage forns which are,” within

the scope of sadididordeds sddctgdfchgnesdoartisitist @lelugrshpfievatserdiovacmitir atfectam t h t he

tissues of hu bej.ngs and ani pal s. wi t hout excessive icit irritation
al Tergi o resporte} BEes, flegoRfamli S i oS TRt a i ¢ h a
reasonabl e0 benrbdiittd d@hentidtpscrias{s GAABItAR pubsthaleitedsn, trafgpRntmaceut i cal |y
acceptabl e salts” referﬁ%o.d rivatives. of 25 bhe di scl osed conmpound wherein
the parent coRSIPRISPES: RBYTGH é‘oorﬁi?efﬂlﬁﬂéiyﬁ‘@‘d%ﬂ ragi U REe N LEIRET eof

Exanpl es of phdkmeeesy b&adl e s GBRLAN, BlcslitScolifi€ lsyid@nic Riphs are not limited
to, mneral or gorganic acid salts of basic residues such as anines; alkal

or organi c safPHeBRioses: BRPRIGQRS (iR nephEHS, glomesylpreplitse 2t eultipley t he 1 ke.
The phar maceutdGalid, ¥rResERbAL R uiRlolBarihfiel, Yeleenb i€ opRR V@ AplAR@bn, nON- t OXi C
salts or the 30 quaternary amoni um salts of the parent conpound forned,
for exanplé, PywiEiinyHits.gRylEPlE Ayelgaei dlcegicsorughat kinyiddeast @y exanpl e, such
conventi onal = N oE 4.Ne I I ni c acids
SUch a5 hydr omi ar Fof e B A BB B8N 850605 10

sul furic, sul psedperosishiora iibrasis andpther caneerrd prefsably, kgohngndisaakre pspailsis pr epar ed
from organi c fgisalehods ARERL! GereIaRh QT fronHEE Mufiipi kgl © stearic,
lactic, malic, tartaric, citric, ascorbic, "panbic, na glc, y&foxynale|c,
phenyl acet i c, righmbtam athribe madtipds mgelbing,elllergjes stat ¢xamiple, gkin 2adagst ostlybenzoi c,

fumari c, | uenesul f.oni c .hanesul f oni et hane 5di sul f oni alic,
oaeni oni 20" o SARHAABR Cove TEHOANSEAEAAN R SLNANGO S EHLIST Ly B2 | O

the present i fibesiti on can be synthesized fromthe parent conpound which

contai ns a basj|G.0r acidic noiet .conventional chem cal hods.

Goneral Ty sulSZ! « B AR SRR PR R R Bee R ldf R enase
forns of thesefcpnpaisackicaltdnipositisi Cdritisedretd dotpatmbsttfodfuld (MeanliQappr opri at e
base or acid in water.or .in an organic solvent, or in a mxture of the two;
general |y, noRREASHYSRESHCNS [} &8 her , ethyl acetate, ethanol

i sopropangk, @o38cet Rt infedtRn a9 beeRbEIEEHE. otlel SieBifRffordldiviidbl@lcpatihgs are
found in Rem ngton 's. Pharmaceutical Sciences, 17th ed., Mck Publishing
Conpany, East SR spiriggsssensial qiipgies fhggeofii By paenian giso fRioEmafss Her eby

i ncor por at ed BymbiRfRHEHCAecmissectefrelcaRe@Botfidied QA PRIAIQE {8 Bl DY
reference. [0044]1n addition, the conpound of fornmula | is, subsequent to
i ts preparati &, andraBabadimpnts obiha peser iy Cianinaydy ks dotoaiictonctiposi ti on
cont ai ni ng, an, ANBHHomBYdi#RhAD e LAl BnAlen@LERRE of R ARTH 2 |
conmpound ("substantially pure” conpound 1), ich is then used or

f or mul at edO0 as Fuagheemptgcahy igtemeinty of Syerhbodiment may be combined with any and all other

elements from any of the embodiments to describe additional embodiments.



20" substantially pure" conpounds of fornmula | are also contenplated herein
as part of the present invention. [0045] Al stereoi soners of the conpound
of the i nsDantl/ispsenti on are contenpl ated, either in adrCItuse@1os06bh pure
or substantially pure form The conpo#ind of the present invention can have
asymmetric centers at any of the carbon 25atons including any one of the R
substituents and/ or exhibit pol ynorphism Consequently, the conpound of
formula | can exist in enantioneri cppgingiNgreoneric forns, or in

m xtures thereof The processes for preparation can utilize racemates,
enantiomers, 039 astTg¢ evmougd heyeig dascripefgmerphaae pyIngnctypechtce ddieer eoneri c or

enant | omer L . BEASHAN 51 AL FroRRALAn oLRGKiNEAN REERAIISL AL A icRRY ent | onal

nmet hods 30f or exanpl e, romat ogr aphi ¢ or “fractiona stal l'i zati on.
[ 0046] " St abl emephpoalitd imerficaliys b eorsrearde faras. hnsewﬂelawwntlmthueﬁdlh@m e a

degree of pur BT ML LRSI BT B Rl Bl 8 o
m xture, and fyorthesis rrmptllczrib@caw S@'ﬁmg:laa;tﬁmls Mh@rﬁpeﬂtrlcosoaqmnf olefing pr esent
i nvention is bni\fo ebo s angglge%/hke cail 'flls%ee%lr Q4 %he CIOQIg)gulldéEQSeCr ggdsutl cally

effective anoun IS Nt oinc i canbunt ound of the
present i nvenhétroin, alld(aﬂeuﬂfstﬂ)ﬂb mmmmre(abntelhplated)urtnihapltesammnaéntﬁ)nc@mmdnds

clained or an,anount of .a co und of t.he resen i nvent i nati on
G h o her AR he R iR R SR EuP il SRt RREGH v e Bl e f 8L Ve 1 o
treat or po evaiagz bé Bblagtmamt afiytudios dothers Sr af RPABLABomseefohas. eAchiral,r eat i ng”
or "treatnent". cover the trea%t ment of a di sease- Cstf%ate in a manal ,

particularly Aiasgrepiierin recgmig fprmsiandiall spomyetity somsric gy af@ SHPWSSE: 10 state

from occurri ngidnded uAREIRS spetific PRy, or MIBRris BER i8PmtLallys pr edi sposed
to the disease-state but has not yet been diagnosed as having it; (b)

inhibiting th& Eﬁ“‘?éase state, i.e., arresting it devel opnent; and/or (c)

relieving theb as@n@%ﬁ’s{nﬁombp&wcoﬁ@&ﬁfd%%ﬁ%@ﬁ@hﬁ&ls@ dpgidaspage state.
15SYNTHESI S [ 0049] The conmpound of fornula | was prep arec?l as shown in the

f ol | owi ng1Exappnearedwigcthp @Wefs&ﬁ]@wﬂa}ﬁ@ed@wﬂ%@lﬁt@?ﬁsar? prosidered tle 4R as
ref evant 11t ehahthRa ACEIRLCHINlquFRY BArSEEr BY rRBficHldd eehiid he art.

Exenpl ary reagents and procedures or these reactions appear rei nafter.
20[ 0050] St ep achicyed bhHPY( uging rehirg} tolamo o py pespldiioneusinerardndyiyd aacet as N. Boc

Boc- anhydr | A5y 14 3 BN SRR BT 006 pal I adi um on”car bon (0,587 g
5.61 mol) i n[ghianollh¢ gifaseribharmascutiendiassedtabledsrempheyad heraindo reifdrt@gen, t hen
20  those compounds, materials, compositions, and/or dosage forms which are, within the
scope of sound medical judgment, suitable for use in contact with the tissues of
human beings and animals without excessive toxicity, irritation, allergic response, or
other problem or complication, commensurate with a reasonable benefit/risk ratio.
[0042] As used herein, “pharmaceutically acceptable salts” refer to derivatives of
25  the disclosed compound wherein the parent compound is modified by making acid or
base salts thereof. Examples of pharmaceutically acceptable salts include, but are not
limited to, mineral or organic acid salts of basic residues such as amines; alkali or
organic salts of acidic residues such as carboxylic acids; and the like. The
pharmaceutically acceptable salts include the conventional non-toxic salts or the
30  quaternary ammonium salts of the parent compound formed, for example, from non-
toxic inorganic or organic acids. For example, such conventional non-toxic salts

include those derived from inorganic acids such as hydrochloric, hydrobromic,



25 hydrogenated at 50 psi for 4 hours at roomtenperature. The catal yst was
renoved by filtration, rinsed with nmethanol, and the conbined filtrate and
ri nses wewe 200risesser at ed in vacuo. The residue was puri PCedSoman4@0330 g
silica gel colum, eluting at 100 nL/®Win with an ethyl acetate/hexanes
gradient to yield tert-butyl 3- nethyl-4-oxopiperidine-I|-carboxylate (11.66
g, 547 mmol, 97 %yi el d) as an oil, 30 which solidified upon standing. 1H

NVR (CDCL3, 400 |MHZs)ul 5[§H&10 21H)rlc and t%g h((énand M‘Qsalts pre%oared from organic
2011/ 159852PCT/ US2011/ 040 , 2.79 (br 1H), 38 (m 3H),

1.46 (s, 9H), aadgsuch g, acgties p@pigpic, mmwnglzc ,155@12, qumled)wartﬁlwserjl@t ep
2: tert-butyl éscg%lcc EAIQ&Q Qﬁlﬁé]%' %dl%x%&lgﬁf ]p'hénﬁac@h@%‘ﬂ{) Wﬂegkdqﬁ salflcyhc

(2H) - car boxyl at e Boc A sol ution of rono-4 | or obénzene
(21.87 g, 114su1fm1h): 3- apemhb@z@esfummﬂr (dsoeylfpnigayethanghuinicocthang C and

treated dr9pwyggrid Bx%i@%éﬁlggfczﬂ P%e(lffé 5 nm, 109 mol, 1.6 Min hexanes).

The m xture was stirr m nutes, during which tine a
preci pi tate wi¥43bseiliepharmixentitalie aglepebly salasf tOproattéd coiopande with a

solution of tert-but 3- net - &5 Q%0p1 pe i.di.ne- 1-car bhox 11.6 g, 54.4
mml ) in anhydt oﬁélzﬁ‘ﬁ? %(‘ é’“?‘g‘ég ! SN AT BT T &¢ chtm‘“e%% € for
hours, then abdrﬁr\md)nhl(rhsmmmll methmsnﬂbmeralgmtﬁihaﬂd oqmempﬂapajed/\b}t Ragap tircat ed

anmoni um chl or.i de. er re separat d t he. or gani hase was
o mnt Tt oy ik i G MR S SR BB NEL Bk Prabbis ShRER R os o
acetate (300 a@rmxi)ate taRdortdord i0vganbcin ph aganivasvanndiinethiwirt bf thoews;esi due
fromthe orlglna ani ¢ phase. . The mﬁ]ygre vvasvvahed3t|rres with water,

and once wit hgg}efaﬁlg QPREROE PR irethes pRetalf, phpRe ?ﬂ?r@dﬁ@e‘ﬁt rated in

vacuo. The regictisariwase ste@asd. elist Bf Ldable Bgts REX@NERBIn ReAD:ghk)s for 1 hour, and
t hen the mxture was cooled to roomterrperature The solids were col | ected

by filtrationf"¢geadcdiscreneessivah $d- Yl fiubth IMOW@?&%tonaPnAd 198Pi ed under

vacuum to i eh@hgt ﬁlretdls@uwé ofhwhifh ehlbebpma@@&%)ed%wadre@e%y 3-
met hyl pi peri di neZl - carboxyl ate ( , 79 %yield) as a

powder. mi2 —Seézefgequa@u@pnporqteﬂmqmgyra?f%@em_ round- bot t om f 1 ask,

tert-butyl 4-{ghaghl OfpRRGMN Lhe éoda%(da;l@zsyfonﬁulmsh%}bpéqaeﬁ SRy boxyl at e
(4.3 g, 13 2 nmmol) was treated concentrated 25 HCL m_ 300 mol ).

The m xture warstasbly iseldtcdend potfict &ngésine amep%mqnlcomhlemelag @m@my byoani ng

ceased and a @%@{ é%@%’l@%%&%oﬁansédﬂ FolrG1a T mﬁ%ﬁg bs%ﬁﬁgy fle” The mxture

was heat ed at urs, ‘duri ng ear I on was
observed. [ 008&hikted I)ewhmh@rthmustciloﬁomdatcd)msmi’oa‘ﬂ baeinnSvacuo, and the

residue V3§ 30 u%g)[ 3%!] E)l?rt ’egontlpouﬁ(?s of formuﬁaolI &N éo%tem%ﬁr?é/dehere?é esdp%@tlof HCL. The

resi due was suspen
the present invention.

[0045] All stereoisomers of the compound of the instant invention are
contemplated, either in admixture or in pure or substantially pure form. The
compound of the present invention can have asymmetric centers at any of the carbon
25  atoms including any one of the R substituents and/or exhibit polymorphism.
Consequently, the compound of formula I can exist in enantiomeric, or diastereomeric
forms, or in mixtures thereof. The processes for preparation can utilize racemates,
enantiomers, or diastereomers as starting materials. When diastereomeric or
enantiomeric products are prepared, they can be separated by conventional methods
30  for example, chromatographic or fractional crystallization.
[0046] “Stable compound” and “stable structure” are meant to indicate a

compound that is sufficiently robust to survive isolation to a useful degree of purity



WO 2011/ 159852PCT/ US2011/ 040605 13 in THF (50 nmL), and added Boc-anhydri de
(3.00 nmL, 12 9 mol) followed by triethylamne (5.52 m., 40 mmol ). The
reacti on wa0sltissssed at room tenperature for 2 hours. TIRETMAISRMM0GNAS t hen
concentrated in vacuo, and the residud was taken up in ethyl acetate (150
mL). The heterogeneous m xture was washed with 1 N HC1 (3 x), 5once with
water, and once with brine, then dried over sodiumsulfate and concentrated

in vacuo to Yyighd tRkibn Ry, and formulatlon into an efficacious therapeutic agent. The
4- (4-chl or opheny1) - 3- net hy1-5, g ropyridi ne-1(2H) - car boxyl ate (4.3 9)
m,

as an oil. 1wwmtmgﬁlomlntemw? ody sgblogompepds. 7. 14 (d, J=8.3 Hz, 2H),

3.87 (b ’ S5 1ca. \Y ” n an un 8
9H) : Eﬂ; ?ESI 47_]325?1(6%’6&0 tﬁ Wﬁffeﬁc%u%égmgfgﬂt glﬁl}te d(éctj”eoglﬁclﬁlCFe %l)o-ttégrft% bfjts yl

4- (4-chl or oph@@iynoymmﬂﬂl@lpw o gntdn afpap hymmnpemmf thfecqmt@@mbmg/l ate Cl Boc
[ 0057] A sokut . P

a2 ohi or ophergihe! EEbEaYt fl smogn ot compound ot he rasg pyention o 1 26 (2. 2
g, 7.15 mol )comb15ﬁ%1mmtmﬂmhawel1dgmh®ts dffebtivelt) inhitst MB1 @dr d¢ftechveGp and
treated with {ret hanesultf nam'gOE)é .0.580 g, 7.15 mmol) and AD-M x al pha (11
g, 7.15 mol ) TEFREPFEN YRR NEES S was stirred at 5 C for 4 hours,

then al |l oned {@48] oway u§@1m%rdi19 “frQBIAYT @Mpedtakit” @owa theSichtife@tbffakiseasedays. The
m xture was then.cool ed q:i\nd treat ed V\nqt)\‘% szild sodi u (ﬁulfite, and
the mixture wieeIHa mRmmg, PF%‘F“ Thddr un&aﬂnﬂgn )tpfer’fﬁntglg@?ee t¢4%5!1 ut i on

was observed. stifagromi é@ckﬁﬁg%m@ﬁﬁhﬁﬁﬁ{@ﬂnd&l&m&hm{éh lﬁ@ﬁmt@p&&sp&edtbhen t he
conbi ned organi c_phases were washed twice wth wate and once with brine,

dried over sofficdifesgistasnut has gt ¥ hedrtiseord 2 Ha‘@%é’chdb) mRitpgdcdue was

purified via YRldc Q¥RI.E a%r%Qm% 1t5delvé151%nt9§|an§ﬁ8¥ Eém"bhe@ihg'me@gse@s% st pb/mn with
25% t hen 30% t hen 35% ethyl acetate/hexanes to'yield (3 S, 4S)-tert- 25butyl

4- ( 4- chl or ophesyimg regrepsigh Rf/le dikgasgstagt hyl pi peri di ne-1-carboxylate (2.1 g,
5.53 mml, 77 %yield) as an oil. 1H NWR (400 MHz, MeOD4) 6 7.53 (d, J=8.8
Hz, 2H), 7.30 (d, J=8.8 Hz, 2H),.4.05 (br d, 1H), 373(m1H) 3.26 (m
2H), 2.4818ddd, J=12.7, 4.8 Hz, 1H),SYNGHESSS J=14.1 Hz, 147(s 9H) ,

0.92 (s (E

2011/ 159852Pc5dﬁu@201§[%4?5%%’§ﬁ%91’1?%{g% Sepprelg“‘g‘%l AL fOEH‘)“mg

4: (3S, 49) - 4- ( &xagmplarophenschym@amistehyrippdipethérde fnes-vas1 s deletanhiytdiatied| or i de Cl
procedures that may be used by one skilled in the art. Exemplary reagents and
procedures for these reactions appear hereinafter.

20 [0050] Step 1: tert-butyl 3-methyl-4-oxopiperidine-1-carboxylate

X
N.
Boc

[0051] A mixture of 1-benzyl-3-methylpiperidin-4-one (11.4 g, 56.1 mmol), Boc-
anhydride (14.32 mL, 61.7 mmol), and 10% palladium on carbon (0.597 g, 5.61
mmol) in ethanol (100 mL) was degassed under vacuum and nitrogen, then

25  hydrogenated at 50 psi for 4 hours at room temperature. The catalyst was removed by
filtration, rinsed with methanol, and the combined filtrate and rinses were
concentrated in vacuo. The residue was purified over a 330 g silica gel column,
eluting at 100 mL/min with an ethyl acetate/hexanes gradient to yield fert-butyl 3-
methyl-4-oxopiperidine-1-carboxylate (11.66 g, 54.7 mmol, 97 % yield) as an oil,

30  which solidified upon standing. "H NMR (CDCls, 400 MHz) & 4.15 (m, 2H), 3.22 (m,



OH [ 0059] A solution of (3S ,4S)-tert-butyl

4- (4-chl orophenyl) - 3, 4-di hydr oxy- 3- 5net hyl pi peri di ne-1-carboxylate (2.08
g, 6.08 mwol2p11/139852M HCL i n di oxane (30.4 nL, 122 mmol ) paadiSseiitionmds at r oom
tenperature for 45 m nutes. The m xtuke was concentrated in vacuo, then
concentrated from net hyl ene chloride (3 x) to renove residual HCL, to yield
(3S,4S)-4-(4-chl orophenyl) 3-net hyl pi peridi ne-3,4-di ol hydrochloride (1.7
g, 6.11 mol, 1111 7%§b’ﬂr§ ﬁ? nggmwiﬁq) 115@\1%3) ﬁquwé,sﬂzoﬁﬁmﬁ)z—fo 7.55
(d, J=8.8 Hz, 1H), 1H), 3.05
(d, J132Hz1581 Mﬂéu)?l(ddd 3132, 48Hz H) 197(dt J145 3.1
Hz, 1H), 1.08 3 z t - butyl
(R - 1 - ((3[63%313 H§ F? ch?‘%ﬁ% eny@&@h%ﬁjﬁ}%@@@?ﬁ%@ﬁ%p?ﬁ‘;ﬁé

eridin-1 -y1)1@H)wabhylaty - oxobut an-2-yl carb amate Cl [0061] To a mxture of
(3S,4S)-4-(4-chl orophenyl) - 3- net hyl pi peri dine-3,4-diol (91 g, 376 mmol),

Boc-D-Vvaline (83.1 g, 382 mmol ), 9.2 g, 452 mmol), EDC (87 g, 452
mmol) in CH2C12 (800 ni) and DVF (80 s added DI PEA (132 nL, 20 753
mol ) at roomterrperature The m xture tlrred at room tenperature

overni ght.3The reaction was concentrated and ®¥he residue partitioned

bet ween Et OAC @38 Wat &solufiiEofal %&0'4@[@&0%%%‘6@@@@&"1‘13 bhnddN iHC1, sat. aq.
NaHCO3, and br| ne to give the crude product -80% purity) which was

used direct| yailyydroge THEX2S0 mbhstsmopigd tor8 °0 and W@ted dropwise with n-

2011/ 159852P J S teft-butyl
2oL 1008 S 2N T ULRARI PAPRODI A G, 1 ST, ool QPG iRAl A QfInf oL -DULY

3- net hyl pi peri’(afmAIllynl)teisdmtglwhlcmume(@b@tslanathyﬂ; odaeiyadrhon tiQslurBOwksy, 0. 34

mol ) and % &43?% w11’e \Qfﬁh gg&lu %1 0§tM bdt e35ﬁl?£‘}/l@‘§){d@)6ﬂ¥‘@§ 1 ctaf'bro ﬁgteat 60 C

for 2 hours Iven enre whi ch added
Et OAc (1L), w(altleﬁ“g,(54J4)mraoioj1anﬁAyc(rausrfﬁ1[B (SO'Ehie) ﬂ\h/@rdaat}celrwmstmed OR78ES stirred

d (70 g
58% por i 1y K iy R AR SRS 0PE Rl Rl Wil ' ¢ (7O 0

ammonium chloride. The layers were separated, and the organic phase was
concentrated in vacuo. The aqueous phase was extracted once with ethyl acetate (300
15 mL), and the organic phase was combined with the residue from the original organic
phase. The mixture was washed 3 times with water, and once with brine, then dried
over sodium sulfate and concentrated in vacuo. The residue was digested in boiling
hexanes (200 mL) for 1 hour, and then the mixture was cooled to room temperature.
The solids were collected by filtration, rinsed with a small amount of hot hexanes, and
20  dried under vacuum to yield terz-butyl 4-(4-chlorophenyl)-4-hydroxy-3-
methylpiperidine-1-carboxylate (13.96 g, 42.8 mmol, 79 % yield) as a powder. m/z =
252.2 (M-tBuO)".
[0054] In a 250 mL round-bottom flask, fert-butyl 4-(4-chlorophenyl)-4-hydroxy-
3-methylpiperidine-1-carboxylate (4.3 g, 13.2 mmol) was treated with concentrated
25  HCI (25 mL, 300 mmol). The mixture was stirred at room temperature until the
vigorous foaming ceased and a heterogeneous free-stirring mixture was observed.
The mixture was heated at reflux for 19 hours, during which a clear solution was
observed.
[0055] The reaction mixture was concentrated i vacuo, and the residuec was

30  concentrated twice from toluene to remove residual HCIl. The residue was suspended



from MeOH enhanced purity to 99.8% An additional 11 g was recovered from
not her liquors to provide

(3S, 4S) - wo4otisessephenyl) - 3- net hyl- 1- D-val y1- 3, 4- 10 pipp@&riusdein@dicos (819,
70% vyield) as a solid. 1H NVR (400 M1, MeOD4, rotaneric) 6 7.54 (n, 2H),
7.31 (m 2H), 4.53 (m 0.5H), 4.27 (dd, J=12.4, 1.2 Hz, 0.5H), 3.93 (br d,
0.5H), 3.70 (t, J=5.2 Hz, 1H), 3.69 (m 1.5H), 3.14 (m 1H), 2.49 (ddd,
J=13.9, 4.8 Ha, Ti50 it 96ndledddd 688-akllride¥3 08 1, 890 (ol PHdlowsd 8y = 341. 12
(MrH) +. 15[ 0064] Step 7:(R) -benzyl 3, 3-difl uorocycl opent anecar boxyl at e

[ 0065] ( R) - ben#Figthyhngno Sy nalpeftraiele aFiisgraatian wag gored agroomgempgigire fovas

di ssol ved in di o : SR I cf- bat h.
To Thi & m xtuf Gouss Aag ooty ars R R AT L s e R 7

mol ) and t hectapl acetaet(| Wrmk e nihe haterogenopasmixge wheweashed withid N Hegl $rre.
addition. Aft ] e - | at 40
Ctor 12 ht. a2 bR JRoHh BIRCEh Ui ol Sunlh Wity R Bl o0
sol uti on. Theimesul tiyngd sothtyl dH4whbrapberdyde3 -wicthlyl- 6l 6ydiliydempidkt-ai2e)quenched

with MeOH (30 .. The mxture e ed | 4 L hea ool ed

W th dry | co PRGN TR e Shu It NMRReP SHHES e B Pat o ADE SAef aded

sl owly tf) adj usd.3 He, 1), 587 (br TIP3 seies, Mf);z.s%%m,?m),g(g.s\aﬁ)(i,b%?GMa@,g t he .
organi c |l ayer was concentra to give a liqui > g). e crude product
was purified V& %%I(Egrﬁ%ﬁ?%ﬁg%'d?rgﬁﬁ‘% Et OAc/ hexanes (0-10% gradi ent, 15
mn) to fyupnish 44 g of (R)-benzyl 3, 3-difluorocycl opentanecarboxylate as a
liquid. 1H NVR WO 2011/ 159852PCT/ US2011/ 040605 16 (CDC13, 400 MHz) 6 7.23
(m 5H), 3.05[908p] 1Hpter3: 3435, 4qkreriruty) dy(4-chlogopheny)e3 . 4-dihydigxy-3ng z = 263. 2
(MtNa) +. [ 006GLa BfheBdinR-Arbdxfhf! uor ocycl opent anecarboxylic acid 5 0 HO<F
<F [0067](R)-benzyl 3,3-difluorocycl opentanecarboxylate (13 g, 54 1 nmol)
was di ssolved in MeOH (200 nlL) at rooguatenperature with stirring then 0.5 M
LiOH (216 nL, 108 mml) was added. Af ogtirring for 2 h, water was added
to the reaction mxture and concentrated]tol renove vol atile solvents. The
aqueous |ayer was 10 rinsed with Et20 (23X N-eden acidified to pH 3 with 1N
HCl1. The aqueous | ayer was extracted with nethylene chloride (2 x) and the

organi c | ayer 0088r e aosshitio df regrbued 4{NaRbfdphenydridmedpcEodhgti@egyridingi ve

R) -3, 3-di fl | t | j id (6.58 g, 43.8 |, 81 %yield
LS an o 1 IS R EoaBg: ChEs RS e B ot S Vited30 e asiroolgd o 5" 0
(m 4H); Mz w 149.a2d {(rdMtdd) withl HEQLRS]1BheRid (€. B0 M7 (1I6RImdD edBEAd-Mix
4S) - 4- (4-chl or ophenyl) - 3, 4-di hydroxy-3- nmethylpip eridin-l-y1)-3
- et hyl - | -oxoﬁlﬁﬁ"hﬂ-lga%/-ﬁ mmod). fihe resBltige yespeiR s stirgesa s x arfPiaehaes,

then allowed to slowly come to room temperature and stirred for 3 days. The mixture

was then cooled to 5 °C and treated with solid sodium sulfite, and the mixture was

20  stirred for 1 hour, during which time a clear solution was observed. The mixture was
extracted with ethyl acetate (3 x), then the combined organic phases were washed
twice with water, and once with brine, dried over sodium sulfate, and concentrated in
vacuo. The residue was purified via MPLC over a 120 g silica gel column, eluting at
85 mL/min with 25% then 30% then 35% ethyl acetate/hexanes to yield (3S,4S)-tert-

25  butyl 4-(4-chlorophenyl)-3,4-dihydroxy-3-methylpiperidine-1-carboxylate (2.1 g, 5.53
mmol, 77 % yield) as an oil. 'H NMR (400 MHz, MeODy) & 7.53 (d, /=8.8 Hz, 2H),
7.30 (d, /=8.8 Hz, 2H),.4.05 (br d, 1H), 3.73 (m, 1H), 3.26 (m, 2H), 2.48 (ddd,
J=12.7,4.8 Hz, 1H), 1.65 (d, /=14.1 Hz, 1H), 1.47 (s, 9H), 0.92 (s, 3H); m/z (ESI+)
= 342.1 (M + H)+, 286.1(M - tert-Bu)".



[0069] To a m xture of (R)-2-amno-1 -((3S, 4S)-4-(4-chlorophenyl)-3,4- 20
di hydr oxy- 3- net hyl pi peridin-1-yl)-3-nethyl butan-1-one (22.49 g, 66 0 mmol),
(R - 3 , 3wveodnflusessecycl opent anecar boxylic acid (10.21 gPC®AISGIMOWIGYS i N
CH2C12 (300 m.) and DWMF (75 nL) were ®Wdded HOBT (12.50 g, 82 mmol ), EDC
(15.65 g, 82 mml) and Hunig's base (23.76 nL, 136 nmol ). The reaction was
stirred for 20h at rt then concentrated to renove the CH2Cl2. Ethyl acetate
was added and|ggkg| or gapisc |@%e4§?2f JaNaRrpaSReB-MMnG Hipiitifc BN-&GL, twice with
sat ur at ed SOdI um carbonate and three tines with water. The organic |ayer
was dried ovebydedhildiifesul fate and concentrated to give a glass solid which
was crystallized fromCH3CN to give (R-N((R-1- ((3S,

45) - 4- (4- chl or ophenyl) - 3 , 4- di hydr oX’ thylpip eridin-1 -y1)-3
-methyl-1 - WD 2011/ 159852PCT/ US2011 17

oxobut an- 2-y1) -3, 3-di fl uor ocycl opent anecat am de (31.03 g, 65 6 nmmol, 99
% yield). 1H NVR (500 MHz, DWVSO- d6, rotarréific) 6 8.11 (m 1H) 7.55 (m 2H),

7.34 (a t, 5.29 (d, J=_6. Hz, 68-4. 58

1.5H),( 4 43 (@)5%1. oPea OB AT 3 it éfli)“hloéol’g )54?5911 T 3.50(2n m
1H), 3.35 fm nﬁﬁﬁ/lpl&rlﬁﬁe(lfﬁarb%k&mte@ B&g,(cmg rﬁm5bﬁn48/[13®}ﬂa09cﬁcaﬁd”m3oarﬁl'|) 1.77
(m 1H), 1.65 H, 0.92-0.83 (m 6H), 4 (m . mz = 473.2 (MtH)
UTI LI TY 10[00%3 IFIHIOBé?Y?éF‘élFed %tr@nbtawaﬁraw @1;45, @rrmﬂs Ttl? MIXYE Whken shown to

be a nmodul at OpoREnFRRATRKLAE, thE&LRREQraRE oM hthy 18 Hicsiat Ay NG r@ehkvity as a
nodul at or of chenoki ne recept or activity, the ‘conpound of forrmula (1) is

expected to beesidgefiffl, foryialthStSe At freblorophenyliramettiylowasdise-adsbali at ed wi t h
cheroki nes a”ﬁy&rF%%c{}fFKg?gt@lfﬁ Ptl%%yléiﬁ)%?iﬁj%%hﬂ VR Iﬁﬁﬁr Qhegi cal

Characteristi ys and data conpar e pharrra ogi cal and
physi ochend caMeiay aZ56(d, 8.8 $1zpTH CAAP Od) bielk. &Phnﬁi);aﬁbannﬂﬁ) $.000d, i n

00721 The compabadoab FRe preline  (ntiian cchpot B Thds Gean compar
20 to other cempaundss tsham); havgEbeenfoundri)0 be useful inhibitors of CCR-1

activity, and found to be especially advantageous. For exanple, the
surprising advant age over the other conpounds is shown belowin Tables 1

and 2. 25Humapoe6iRl kPl Blté?ﬂbtﬂﬁl (A§$4%1}8S[4@5H»34 Ebropaehy L3l zgamﬁdrsgnnetl tion

studies, a_final concentration of 1 x105 THP-1 nonocytic |eukem a cells are

conbi ned Wt hmetgibiRgridm- IL@Wﬂpélb%@H%tal( AVKREREAE Cat. #: RPNQ 0260) in 40
pL of assay buffer (RPM 1640 vmthout phenol red, 50 mM HEPES, 5 mM MyCl2,

1 mM CaCl2, 0.1% BSA). The THP- %:ad 30 mxture was added to each

wel | of a 384-well assay plate (Pe # 6007899) contai ni ng
test conmpound in 3-fold serial dilut concentrations ranging
from8 p.Mto 0.14 nM A final conceneiat onﬂ o 1 nM [ 1251 ] -

[0061] To a mixture of (35,45)-4-(4-chlorophenyl)-3-methylpiperidine-3,4-diol
(91 g, 376 mmol), Boc-D-Valine (83.1 g, 382 mmol), HOBt (69.2 g, 452 mmol), EDC
(87 g, 452 mmol) in CH,Cl, (800 mL) and DMF (80 mL) was added DIPEA (132 mL,
20 753 mmol) at room temperature. The mixture was stirred at room temperature
overnight. The reaction was concentrated and the residue partitioned between EtOAc
and water. The EtOAc layer was washed with 1N HCI, sat. aq. NaHCOQj3, and brine to
give the crude product (180 g, ~80% purity) which was used directly in the next
transformation.
25
[0062] Step 6:  (3S,4S)-4-(4-chlorophenyl)-3-methyl-1-D-valyl-3,4-
piperidinediol



WD 2011/ 159852PCT/ US2011/ 040605 18 M P-la (PerkinEl mer, Cat. # NEX298) in
20 pL assay buffer was added to the reaction. Unlabeled MP-la was added in
excess t oveana/messks to determ ne nonspecific binding. 8ealusdoia®s@ys pl at es
were incubated at roomtenperature fo¥s 12 h then anal yzed by LEADseeker TM
5[ 0074] The conpetition data of the test conmpound over a range of
concentrations is plotted as percentage inhibition of radioligand
specifically bound in the absencecaf {est conpound (percent of total
signal). After correcting for non-s di ng, 1Cso values are
determ ned The ICso value is defined as]tRe oncentratlon of test conpound
needed to reduce [1251]-MP-1a specific3} 8 by 50% and is cal cul ated
10usi ng the four parameter |ogistic equatldh to fit the normalized data.

o the | Gso viRIES, - dnsruor LA RRmsPl SRaa Rt Rt SRR Fhe ke or

[ 1251 ] - M P- | a3inetiytjiRpdidoel yH-3- metﬁylll -odbutza Chy ] @xipeiaite®rnt0 wa 9. J4utol) fnd
duplicate. 15 at c | e-cel tch-cl anp was used
to directly n@aﬂg B&@ né(?qu Qﬁsﬂ%ﬁ{(ﬁ?&% ‘%ﬁgkvaﬁégrr (JeTtl%ﬁ é?%ﬂ# RPUE pr essi ng
the cl oneds hERfz poicaswhstmicRanneal o giveukilnitich \EisfaﬂﬂécBEt@EAcC(DID])Q/Hﬂaﬂ@ Lyer e

cal cul at ed by asurlng |nﬁ%b|t|on of . peak tauL current EE(LS wer e
carried out Ui Hrar RgbedbstMndmycesol anhwaaﬂﬂffe at ggom t?a}wrzmr%ﬁﬁé at

There was no ﬂfe%ﬁr&iuﬂt prétigiRedas 8 aidatd £8I8% ﬂ_ﬁ}ﬁyj oSt adaRidea NedRkdIIRAs T eported
are nomnal free drug levels. Data is reporte percent inhibition at a

fixed concent FramiNeOH spiea ARE ITPHe ft}aﬁd@itw@%@\ﬁ@re%@rﬁ%rom

25[ 0076] Whol enpalcl 1iARteD pRVAIR3 $8S)- M@fe&ﬂmp&hm@%afhﬁqa@ Yhg1-bgvard sodi um
currents in HEK-293 cel I's expressing the human cardi'ac sodi um channel

SCN5A.  Af ler ppandinstidadhe, $Q%veldhs eedidi nHtI\H\éRMQ@Sl‘éH@é\/[@@DerjgﬂeﬂC)S
Ecper | mont s verb Lt e Bac e e B S Al S 3% A room
Foported are nomnal fres dryg i m%m“”“i Teie ”“%@Sﬁf’ﬁﬁfﬁé‘*? "to 10
pr(protein-fF%gh§u¥Pé???( #g)égzgﬁﬁéﬂk %fm{nh4ﬁﬁ€¥@ﬁ}§as WO P
2011/ 159852PCT/ US2011/ 040605 19 assessed by stinulation at frequencies of 1
E%ngggtfaﬁgbnﬁﬁ%%b77fpﬁ 55?@% ﬁgnfﬁﬂwﬁéggkgkg%ggﬁ'&ﬂ' %:gggion with the

L-type cal ci um channel, whol e-cell patch Llanp was used to directly neasure
i nward cal ci um currents in 5 HEK-Z%ig/Q tably expressing the cl oned

human cardi ac L-type Ca channel 0 subunit. Effects of
conpounds were calculated by neasur™g i nhi i fion of peak current.

Experinents car ?{)ﬁo %;“ O%%Q)Rg?%&g%}g Q@E e%zgé RIH A and at room

t enperature. ere ot el rug co centrat|ons
reported are dmmﬂwﬂﬁnﬂmbbnﬂﬁmga@é@eﬂ$amﬁﬁb&ﬂn$10%bwnheMwa$mmeﬂbQMS

:QQBLH tsl on at m?xtflrle)gx%g a&&eﬁ?&etﬁ?ltarrn?ntobsu&ur tE ggrtlc{ecnga rrnﬂl, 8497" Bhlx an(i1 the gnest heti zed

20  reaction temperature was kept below rt during the addition. After warming to room
temperature, the solution was heated at 40 °C for 12 hr and then stirred at room
temperature for 12 hr to give a black solution. The resulting solution was cooled with
dry ice/MeOH and quenched with MeOH (30 mL). The mixture was then poured into
a 4 L beaker cooled with dry ice /MeOH and an aqueous NaHCO3 + Na,CO; solution

25  was added slowly to adjust to pH 5-7. The product was extracted with DCM and the
organic layer was concentrated to give a liquid (> 80 g). The crude product was
purified via column chromatography EtOAc/hexanes (0—10% gradient, 15 min) to
furnish 44 g of (R)-benzyl 3,3-difluorocyclopentanecarboxylate as a liquid. "H NMR



[ 0078] A dose-response study of test conpound was conducted in anesthetized
rabbits to assess the cardi ac el ectrophysiologic profile established in the
cel | ul ar wonotibishesanel assays. [0079] Experi nents wer e pecarsaed/ ossos
propof ol - fentanyl anesthetized cl osedi6 chest mal e rabbits. A body surface
el ectrocardi ogram (ECG and an intra-cardi ac Hi s-bundle el ectrogramwere
continuously nmonitored and recorded during the studies, using a PoNeMah
system and a Eéyélkmoglm;)raow @mg;l(g% ﬁﬁ‘y@rsqlzws §y§h§rﬂ01291ée§pectl vely.
Test conpound was prepared day of 'study in a vehicle of

PE&400: ethanoHHMan@r*KE2Kﬁ®ﬁ%ét a dosi ng concentration of 30 ng/nL. Test
conpound (n=3) or vehicle (n=3) was given intravenously over 5 mnutes via
an infusion punp at increnental doses of 3, 10 and 30 ngy/kg. The interval
bet ween doses|[00&6] 10Steprut esR)-BBddivorgydlgren@andsarboryliceictdest agent i nf usi on
and a 5-mnute rest period. 25Blood was sanpl ed at baseline (pre-drug

i nfusion) and i mMmedi ately at the end off each i nfusion. For the 30 ng/kg
dose, additional blood sanples were tHa 10, 20 and 30 m nutes after
the end of5infusion. [0080] PR interval, Fduration and QT interval were

d f d d_ at | |
aver aged {1 oM et D) P LR B L AT S Tt 3P o
(Qrcf) and Vaﬂlsdﬂ\lfed\ﬁﬁl\/EDH @0E yh)L) o oM lt@sperdnte sttt sthlgml’ieﬁfO\/SaMSLlOHepr esenting

A-V node cond cti n Hi s- Pur ki nj e, conduct.i respectjv wer e
assessed by &@ggﬁio&%%tagd?dr GHICE HETIRg g gtlj‘n?ff?tér ‘Bw&dde othe

2011/ 159852quaaﬁ%%;{u@éﬁﬁ%nc?eﬁnﬁb@@trérﬁ@\reaiasnauléasmemr EhEXPERRIBLr RS per cent
change from pre-drug baseline (nean SEM for QEgg@AH and HV intervals

as wel | ad0derngdeHldg rothantpeidgicd t@lpldié With %HGh Peoye laypresas  SEM) f or
QIc intervals N d %in HV
interval, as agﬁ?%gg%if%%ﬁégﬁ%h%ﬁgﬁgnSE?Vg?%g?gﬁg%%ﬁg%%gégnlgggﬁ%%i%ant
based on expefNat0g, midichndcheatebaedive (Rﬁ}eﬁaqimmr@iyommmdxyhér ald @. 5:8 the in
WVodmadamn Me mlm saf il u

particul ar, whi angﬁwgﬁ%ﬂeﬂg?ﬁearnoi n QW% G%%é@’lé%oﬁ}[%ﬁ éa)é @H I{L‘éf t he ot her
conpounds, Cbgpggmdm{)ab;gzbqﬁ,aﬁybmgbaapm N[ﬁﬁfect Level (NCEL) in the
rabbit of 30 Hﬁ{kg 91 had._a 10sim | ar NCEL,

P o i o RS oD O DS Rl SR 4T GaIrorhe - B SREA T 1 act | o

of circulati nﬁleﬂlﬁl#ﬂ)e’h@inalu{ly@ ~héhyFA0RQBIREL-b-y1 JTﬁbhﬁuérocﬂzdpop\{hﬁaﬁ@ and In Vivo
Car di ovascul ar ty Profile Assay Conpoun EX# 491* EX# 572* CCRL Ki

carboxamide
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OH
Q:Q;( i
O
H N F
OH o A F

[0069] To a mixture of (R)-2-amino-1-((3S,4S)-4-(4-chlorophenyl)-3,4-

20  dihydroxy-3-methylpiperidin-1-yl)-3-methylbutan-1-one (22.49 g, 66.0 mmol), (R)-
3,3-difluorocyclopentanecarboxylic acid (10.21 g, 68.0 mmol) in CH,Cl, (300 mL)
and DMF (75 mL) were added HOBT (12.50 g, 82 mmol), EDC (15.65 g, 82 mmol)
and Hunig's base (23.76 mL, 136 mmol). The reaction was stirred for 20h at rt then

concentrated to remove the CH,Cl,. Ethyl acetate was added and the organic layer
25  was washed twice with 1N HCI, twice with saturated sodium carbonate and three
times with water. The organic layer was dried over sodium sulfate and concentrated
to give a glass solid which was crystallized from CH;CN to give (R)-N-((R)-1-
((3S,45)-4-(4-chlorophenyl)-3,4-dihydroxy-3-methylpiperidin-1-yl)-3-methyl-1-



1.6 2.1 1.5 hERG channel ,
%inh 21%@ 10 |itM13%@ 10 |itM 25%@ 10 |itM Ca channel,

Na channel ,
29% @ 30 WOM123985@ 10 |itM 19% @30 |itM Protei n bindi mgTHS2@n/ &89 (r abbi t

549) 95% (rabbit 94% 84% (rabbit 879% Rabbit

No effect
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25
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oxobutan-2-y1)-3,3-difluorocyclopentanecarboxamide (31.03 g, 65.6 mmol, 99 %
yield).

"H NMR (500 MHz, DMSO-d6, rotameric) & 8.11 (m 1H), 7.55 (m, 2H), 7.34 (app t,
2H), 5.29 (d, /= 6.9 Hz, 1H), 4.76 (m, 0.5H), 4.68-4.58 (m, 1.5H), 4.43 (br m, 0.5H),
4.09 (br d, 0.5H), 3.97 (br d, 0.5H), 3.50 (m, 1H), 3.35 (m, 3H), 3.00 (m, 2H), 2.31
(m, 0.5H), 2.32-1.94 (m, 6.5H), 1.77 (m, 1H), 1.65 (m, 1H), 0.92-0.83 (m, 6H), 0.74
(m, 3H); m/z=473.2 (M+H)

UTILITY
[0070] In general, the compound of formula (I) has been shown to be a modulator
of chemokine receptor activity. By displaying activity as a modulator of chemokine
receptor activity, the compound of formula (1) is expected to be useful in the

treatment of human diseases associated with chemokines and their cognate receptors.

Comparative Pharmacological Characteristics
[0071] Assays and data comparing the pharmacological and physiochemical
characteristics of Compound 1 and compounds found in US2007/0208056A1
(corresponding to WO 2007/092681) is presented below.
[0072] The compound of the present invention (Compound 1) has been compared
to other compounds that have been found to be useful inhibitors of CCR-1 activity,
and found to be especially advantageous. For example, the surprising advantage over

the other compounds is shown below in Tables 1 and 2.

Human CCR1 THP-1 Binding Assay
[0073] For radioligand competition studies, a final concentration of 1 x10° THP-1
monocytic leukemia cells are combined with 100 pg of LS WGA PS beads
(Amersham, Cat.#: RPNQ 0260) in 40 uL of assay buffer (RPMI 1640 without phenol
red, 50 mM HEPES, 5§ mM MgCl,, | mM CaCl,, 0.1% BSA). The THP-1 cell/bead
mixture was added to each well of a 384-well assay plate (PerkinElmer, Cat.
#:6007899) containing test compound in 3-fold serial dilution, with final

concentrations ranging from 8 uM to 0.14 nM. A final concentration of 0.1 nM ['%1]-

In Vivo EP Effect Qrcf,

%inh 22% @30 |itM27% @30 IitM32% @30 |itM

% i nh

delta



+17 ms +22 nms QI effect Dose Cmrax: Total drug/Free drug No effect up to 30
ng/ kg 96/52 1itM 30 ng/ kg 138.5/5.5 itM 10 ng/kg 48.6/6.3 |itM NOEL dose,
Cmax: TotwD 2drugddseee drug 30 ng/ kg 96/521itM 10 nyg/ kg PErAISto1liosdédNot
identified <10 ng/kg <48.6/6.3 litM 18*)- Exanples from U52007/ 0208056 as
shown bel ow. 15

MIP-1a (PerkinElmer, Cat. # NEX298) in 20 uL assay buffer was added to the
reaction. Unlabeled MIP-1a was added in excess to some wells to determine non-
specific binding. Sealed assay plates were incubated at room temperature for 12 h
then analyzed by LEADseeker ™.

S [0074] The competition data of the test compound over a range of concentrations
is plotted as percentage inhibition of radioligand specifically bound in the absence of
test compound (percent of total signal). After correcting for non-specific binding, ICsq
values are determined. The ICso value is defined as the concentration of test
compound needed to reduce [ *’T]-MIP-1a specific binding by 50% and is calculated

10 using the four parameter logistic equation to fit the normalized data. The K; values
are determined by application of the Cheng-Prusoff equation to the ICso values, where
K; =1Cs0/(1+ ligand concentration/Kgy. The Kd of ['*1]-MIP-1c in THP-1 cells is 0.1

nM. Each experiment was run in duplicate.

15 hERG Patch Clamp Assay

[0075] Whole-cell patch-clamp was used to directly measure hERG tail currents
in HEK-293 cells stably expressing the cloned hERG potassium channel o subunit.
Effects of compounds were calculated by measuring inhibition of peak tail current.
Experiments were carried out using an aqueous buffer with pH 7.4 at room

20  temperature. There was no protein in the assay buffer. The test concentrations
reported are nominal free drug levels. Data is reported as percent inhibition at a fixed

concentration.

Sodium and L-Type Calcium Channel Assays
25 [0076] Whole-cell patch-clamp was used to directly measure inward sodium

currents in HEK-293 cells expressing the human cardiac sodium channel, SCN5A.

After reach steady-state effect in the presence of drug, rate-dependence was assessed

by stimulation at frequencies of 1Hz and 4Hz. Experiments were carried out using an

aqueous buffer at pH 7.4 and at room temperature. There is no protein in the buffer
30  and drug concentrations reported are nominal free drug levels. Test article was

evaluated up to 10 uM (protein-free buffer). Rate-dependence of inhibition was



WO 2011/ 159852PCT/ US2011/ 040605 21 Ex. 491 C 0 OH _ XN O .,NH2 sk, O
ITH Ex. 572 G OH -10H PXR Transactivation Assay [0082] The cell culture
medi um uswo 208/BMEM Li pof ect am ne 2000, PBS, heat- i naeCirusted/ofiedal

bovi ne serum (FBS), trypsin-EDTA (0.28%, and penicillin- 5 streptonycin
were purchased from G BCO I nvitrogen (Carl sbad, CA). Charcoal/dextran
treated fetal bovine serum (FBS) was purchased from Hycl one (Logan, UT).

Hep&2 cells veesabbaiiRRhtbh et Ll MR #5588 4 HYADataHY FERDrEPRREIIAS and
| uci ferase reporter containing P3A4 pronoter, CYP3A-Luc, were generated

at Bristol - \yehdit@aat phxedganedtefigsue culture (TC)-surface 384-well plates
10 were pur chgges) frm&aﬁ{?ﬁﬂ:‘t@th@p%ﬁtiaﬁ ﬁgﬁﬁt%giidg{g\%ith t\l}\%‘%h{/ﬁe ARfunsURARd At e

;
(St eady-d o) was purchase rom Pronega (M ' “Control conpounds
rifanpicin, mnivhelorcel pgpleclamnavas uictlitndiyacty owesupeinwagdigplshasadrepisom Si gna (St

I[_)IC\)/E:\/IS, MO) 5 [ %%i@clehy srtaﬁ)lyg) gxp'f'c%&%th%%iolngd i.lusmﬁlecraicf?arc@%/pg Qa-g}]fa?rl%elf(&?éj(s using
and its 3 subunit. Effects of compounds were calculated by measuring inhibition of
peak current. Experiments were carried out using an aqueous buffer at pH 7.4 and at
room temperature. There is no protein in the buffer and drug concentrations reported
are nominal free drug levels. Data is reported as percent inhibition at a fixed

10  concentration.

Electrocardiography in Anesthetized Rabbits

[0078] A dose-response study of test compound was conducted in anesthetized
rabbits to assess the cardiac electrophysiologic profile established in the cellular ion
15  channel assays.
[0079] Experiments were performed in propofol-fentanyl anesthetized closed-
chest male rabbits. A body surface electrocardiogram (ECG) and an intra-cardiac
His-bundle electrogram were continuously monitored and recorded during the studies,
using a PoNeMah system and a Prucka electrophysiological recording system,
20 respectively. Test compound was prepared on the day of study in a vehicle of
PEG400:ethanol:water (1:1:1) at a dosing concentration of 30 mg/mL. Test compound
(n=3) or vehicle (n=3) was given intravenously over 5 minutes via an infusion pump
at incremental doses of 3, 10 and 30 mg/kg. The interval between doses was 10
minutes, allowing for a 5S-minute test agent infusion and a 5-minute rest period.
25  Blood was sampled at baseline (pre-drug infusion) and immediately at the end of each
infusion. For the 30 mg/kg dose, additional blood samples were taken at 10, 20 and
30 minutes after the end of infusion.
[0080] PR interval, QRS duration and QT interval were averaged from a 1 minute
ECG recording period at time of blood sampling. QT interval was corrected for heart
30  rate effects using both Fridericia (QTcf) and Van der Water (QTcv) formulae. AH and
HYV intervals, representing A-V node conduction and His-Purkinje conduction,

respectively, were assessed by manual measurements from the His-bundle
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23 concentration corresponding to half of the maximal response derived from
the fitted 20-point curve as determ ned using a four-paraneter |ogistic
regressi omorodels98sAddi ti onal |y, conpounds nay al so be r eporused 1a3068C20 or
EC60. Data Analysis for Hep& Cytotoxdicity Assay 5[ 0088] Conpounds are
tested at ten concentrations (2.5 nM- 501.. EM 1:3 serial dilution). Assay
results are reported as | C50, defined as the concentration corresponding to
50 percent inhibition &5 def]¢ omthe fitted 20-poi nt ¢urve determ ned
using a four-paraneter| logistic essi on nodel .
W02011/ 159852PCT/ US2011/ 0406P5 5 o] apol i sm Assays Assay

Condi tions A: [0089] Tgst conpound is reC|v d ag a 395 _mi st ock solution in
100 percent DVSO Conpound is diluted ; oIS 17\)1)acetonitri | e (ACN)
solution 5 containing [1.4% DI\/SO Whl ch IS as a 100x stock for

i ncubation with mcro TS F i i e i ohi cate separately
in each of three speci es‘?% the l&gl ic St abl I|ty Human, |Rat, and Mbuse
assay suite or as indi|vidual SR th tpbolic St abill i ty-Dog or

Met abolic Stability-Mnkey spites. DPH and liver m crosone

sol utions are conbined for incubati } |o|40152 | AL of liver

m cr osone suspension, |[proteip concentrati cm m_;/rrL in 100 nmM NaP" pH
7.4, 6.6 nM MgCl2 buffer, is pre-warned at 37C 1) 1.7 1AL of 50 1..EM
conmpound (98.6% ACN, 1. 4% DI\/SO) dded sanme tube and pre- |ncubat ed
at 37 Cfor 5 mnutes. #’%Bf@ﬁﬁﬁcflﬁ?{lqns‘gﬁsﬁtl ated by the addition of
17 I AL of pre-warnmed 10 NADPH 15solution in

Reaction conpdi8fk s dhecelf cutprepadfum usqd is7A3MEN]. IdP%fe?t?ﬂﬁf’é‘EP%Q£P§st}}€éhsf erred

into 150 pi queASKIALAR RN LELRR (FBSY, QyﬁshrfrED@Q otzﬁ%Tca}ld &eathi ons are
i ncubated at 37C for 10 minutes and fhen an additi onal 5 | AL aliquot is

transferredl i FEPONSGIN agre guekased %@}mﬁIBQQ/Inﬂereg@r{p@ﬁlabpé (@ont ai ni ng 100 1..EM
DWN (a W st a@qﬁwm‘d%aa%abffeul BN iRk w@%g gér);hasé@fraﬁ@gcl%ﬁet he quench
solution to termnate netabolic reactions nched m xtures are
centrifuged atLopB@® TpihepGBodlsxvag) olitginglrfrom Ad o Manapase ¥ rhildroryd XBsX4750
rotor (BeCkapc&@Mk LR b iBGase n,F%hFFJ 88']1 %“éﬁ?& i bREEVPIAUEESwER Pel | et

)& VO?Ur‘ﬂiP 0} é) KL 0

denat ured m crosones. super nat ant
generated at Bristol-Myers Squibb. White tissue culture (TC)-surface 384-well plates

10 were purchased from Perkin Elmer (Boston, MA). Luciferase substrate (Steady-Glo)
was purchased from Promega (Madison, WI). Control compounds rifampicin,
mifepristone, and sulfinpyrazone were purchased from Sigma (St. Louis, MO).
[0083] Culture of HepG?2 cells is performed in T175 flasks using DMEM
containing 10% FBS. The transfection mixture contains 1 pg/mL of PXR-pcDNA3

15  plasmid DNA, 20 pg/ml of Cyp3A-Luc plasmid DNA, 90 uL/mL of Lipofectamine
2000, and serum-free medium. After incubating at room temperature for 20 minutes,
the transfection mixture (1 ml per flask) is applied to the cells in fresh medium (20
mL per flask), and flasks incubated at 37°C (5% CO,) overnight.

[0084] Cells in each flask are washed with PBS and 2 mL of Trypsin-EDTA

20 (0.25%) is added and incubated for five minutes at 37 °C, 5% CO,. The flasks are
then tapped vigorously to break up cell aggregates. After the addition of 8 mL of
DMEM containing 5% charcoal/dextran-treated FBS, the entire mixture is transferred
to conical tubes. Cells are then centrifuged at 1000 rpm for 5 minutes. Cell pellets

are resuspended to a final count of ~7 x 10° cells/mL in freezing media (DMEM



25 extract, containing the m xture of parent conpound and its netabolites,
Is then transferred to a separate 96-well plate for UV-LC/ M5-MS analysis to
det er m newoOhelpesesseent of parent conmpound that is renai RCEGIS2OL1OMEORM Xt ure.
25 Metabolic Stability Assay - ReactiZn Conponents Conpound (Substrate) 0.5
?AM NaPi Buffer, pH 7.4 100 nmM DVSO 0. 014% Acetonitrile 0.986% M cr osones
(human, rat, nouse) (BD/Gentest) 1 ng/nL protein NADPH 1.0 mM MgCdl 2 6. 66 niv

37 C Incubati @6hta{1h1ﬂg2@%'§hﬂﬂlta%§ 18nDOMEoM THH LA s@ﬂ@lﬁwlﬁlwo@@w& i Q1 ( ACN+100
?AM DMN) 150 ?AL Sanpl e of Reaction 75 ?AL Sedi mentation of Denatured

M crosomes 15Pahyprapdencinbes ¢ W Panhiaby sEadls gfe siyd fnaandptplacing in a

Styrofoam-insulated container at -80 °C overnight. Vials are transferred to an
Ultracold (-140 °C) freezer after 24 hours for long-term storage.

S [0085] Vials of cryopreserved cells are thawed rapidly in a warm water bath for
five minutes. Cells are pooled and diluted to 50 mL in a 50-mL conical vial. The
thawed cells are centrifuged at 1500 rpm for 5 minutes to collect the cells and the
supernatant discarded. Cells are then resuspended in fresh Media II (DMEM
containing 5% charcoal/dextran-treated FBS, 1% Penicillin/Streptomycin, 100 uM

10 Non-essential Amino Acids, 1 mM Sodium Pyruvate, and 2 mM L-Glutamine),
counted using the Guava Cell Counter, and diluted to 1.6 x 10° cells/ml in the same
media.

[0086] Fifty microliters of cell mixture is added to wells in columns 1-23 of white
tissue-culture treated 384-well plates containing 0.25 uL of test compound dissolved

15  in 100% DMSO. Fifty microliters of Media Il is added to wells in column 24. The
plates are incubated at 37°C (5% CO,) for 24 hours, then 5 uL of Alamar Blue
reagent (Trek Diagnostics, Cat #00-100) is added to each well. Plates are then
incubated an additional two hours at 37 °C, 5% CO, and then one hour at room
temperature. Fluorescence is read at Ex525/Em598. After the fluorescence is

20  measured, 25 puL of luciferase substrate (Steady-Glo, Promega) is added to each well.
The plates are incubated for fifteen minutes at room temperature, after which the

luminescence is read on a PheraStar (BMG Labtech) plate reader.

Rifampicin (10 uM), a well-known agonist of PXR, is included in each plate as an
internal standard and positive control. The data is then expressed as percent control

25 (% CTRL), where the control signal is the signal from the 10 uM rifampicin and the
blank signal is that from the DMSO vehicle.

%CTRL = ((Compound signal - Blank signal)/(Control signal - Blank signal))*100
[0087] Compounds are tested at ten concentrations (2.5 nM - 50 uM, 1:3 serial
dilution). Assay results are reported as ECsp, the concentration of compound at which

30  50% of the maximal response is observed, and as YMAXOBS, the maximal response

(highest percent CTRL) observed for that compound. The ECs is defined as the



0.17 ?AM Assay Conditions B: [0090] Test conpound is received as 20 MM in
DVBO. Conpound is diluted to create a 300 | AM acetonitrile (ACN) solution
cont ai ni NYJOROBEISEIBO, which is then 5 used as a 100x st ®@ch/uses1tiomwobat i on
wi th mcrosonmes. Each conpound is tes®ed in duplicate separately in each of
three species in the Metabolic Stability-Human, Rat, Muse assay suite or

i ndi vidual species in the Metabolic Stability-Dog or Metabolic

Stability- Nbnk&ﬁéelﬁ%gﬁgorre@pdmglgm@halmﬁn%&ai ﬂeé@%flserﬂeﬁ'&&ﬁ@dmt&mal ons are
conbi ned for incubation in three steps: 101.450 | AL of |iver mcrosone
suspensi on, pPYPenHCERTRSdaterainebingfa founpprameterlodign raavePMadEl- 7. 4, 6.6 v

MICL2 buf f er , AquoRiifg- MRTTEsHhay3AG be? el 4 186, 308c g, . EM compound (98. 5%
CAN, 1.5% DI\/BO) llg algdedpgg tSheaysaSrree epo : The re%cti onis initiated by

the addition of 50 I AL of (ieaWal H?ﬂyrﬁ{éﬁﬁﬂéﬁﬁ@?ﬁt? ion in 100 nM NaP"
pH 7. 4. [0091] Reacti on corrponents are mxed well and i O IAL renoved to
quench/ st op s@o088] on Conpetidateltystddar teh kenceetiAiond (UK ML SORMQi3NNerialReact i ons
are incubated at 37C for 10 m nutes and then an additional 150 | AL renoved
from i ncubat i 8¥ution). Agerytresultpgerenepode Iase defe phibg cwcmra?,le@ [1L ACN which
contains 100 | a rd fqr.detect t.i.on nponent s

Fi nal Concent r(gr es?[))lor\{/llﬁlmﬁst?s% etntt Ellrﬂ%anonﬁ g%mfeﬁ fm%l tlhgﬂtte nt Caw(ggubst rate) 3
| aM NaPi Buf f éeternphddisthg BO0urrietabidsOlogistic regressmn model



0. 015% ACN 0. 985% M crosones (human, rat, nouse) (BD/ Gentest) 1 ng/n
protein NADPH 0.5 mM MyC12 6.66 mM 37 C Incubation time O mnutes and 10

m nut es Querreh/1Sv8sp Sol ution (ACN+100 |aM DM 300 [I L Saeplus2afi/oReast i on
150 [IL Sedinentation of Denatured M¥rosones 15 m nutes UV-LC M5 anal ysi s
of supernatant- 1.0 |l aM 5[0092] Quenched m xtures are centrifuged at 1500
rpm (-500 X g) in an Allegra X-12 centrifuge, 5X4750 rotor (Beckman Coul ter
Inc., Fullerton, CA) for fifteem VitrpiieabbnP8kdagt denatured m crosones. A
vol urre of 110 pi of supernatant extract, containing the m xture of parent
conpound and ASYfemdBNEés, is then transferred to a separate 96-wel |

plate for UV-L{ghfS- N@e&@&hﬁkﬁfnﬁ 1st1‘8cé?\?eh%55r‘3'3%ﬂ/[@?ocl?§6lﬁ ﬂxtm%%BfrE&l@t 10

conmpound that is remaining in the mxture. ow in Table 2,
Conpound | ca@NéS%oC@epqmméuStdllueﬂyo dité@ﬁ@nM aiewdltmlhl(ﬁﬂublsdlutmnltlcal

paranmeters,. PXR. tr.ansagt human .0SO st abj I|ty 15
0004] PXR ©r aRGET o e oRVRCe BT ET S ol et ot T EroBeRROIRTRREP A ont. 17
microsomes. Each compound is tested in duphcate separately in each of three species
in the Metabolic Stability-Human, Rat, and Mouse assay suite or as individual species
in the Metabolic Stability-Dog or Metabolic Stability-Monkey suites. Compound,

NADPH and liver microsome solutions are combined for incubation in three steps:

10 152 pL of liver microsome suspension, protein concentration of 1.1 mg/mL in 100

mM NaP;, pH 7.4, 6.6 mM MgCl, buffer, is pre-warmed at 37°C.

1) 1.7 uL of 50 uM compound (98.6% ACN, 1.4% DMSO) is added to the same tube
and pre-incubated at 37 °C for 5 minutes.

2) The reaction is initiated by the addition of 17 pL of pre-warmed 10 mM NADPH

15 solution in 100 mM NaP;, pH 7.4.

3) Reaction components are mixed well, and 75 pL are immediately transferred into
150 ul quench/stop solution (zero-time point, Tg). Reactions are incubated at
37°C for 10 minutes and then an additional 75 uL aliquot is transferred into 150
uL quench solution. Acetonitrile containing 100 puM DMN (a UV standard for

20 injection quality control), is used as the quench solution to terminate metabolic
reactions.

4) Quenched mixtures are centrifuged at 1500 rpm (~500 X g) in an Allegra X-12
centrifuge, SX4750 rotor (Beckman Coulter Inc., Fullerton,CA) for fifteen
minutes to pellet denatured microsomes. A volume of 90 uL of supernatant

25 extract, containing the mixture of parent compound and its metabolites, is then
transferred to a separate 96-well plate for UV-LC/MS-MS analysis to determine

the per cent of parent compound that is remaining in the mixture.

Metabolic Stability Assay - Reaction Components

Final Concentration in the Metabolic

Reaction Components Stability Assay
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Conpound | 1.7 ¥8b 96% (B) #1356 3.7 1.830m

MgCl, 6.66 mM

37° C Incubation time 0 minutes and 10 minutes

Quench/Stop Solution (ACN+100 uM DMN) 150 uL
Sample of Reaction 75 uL
Sedimentation of Denatured Microsomes 15 minutes
UV-LC/MS analysis of supernatant 0.17 uM

Assay Conditions B:

[0090]
create a 300 uM acetonitrile (ACN) solution containing 1.5% DMSO, which is then

Test compound is received as 20 mM in DMSO. Compound is diluted to

used as a 100x stock for incubation with microsomes. Each compound is tested in
duplicate separately in each of three species in the Metabolic Stability-Human, Rat,
Mouse assay suite or individual species in the Metabolic Stability-Dog or Metabolic
Stability-Monkey suites. Compound, NADPH and liver microsome solutions are

combined for incubation in three steps:

1. 450 uL of liver microsome suspension, protein concentration of 1 mg/mL in
100 mM NaP;, pH 7.4, 6.6 mM MgCl, buffer, are pre-warmed at 37°C.

2. 5 ul of 300 uM compound (98.5% CAN, 1.5% DMSO) is added to the same
tube.

3. The reaction is initiated by the addition of 50 puL of pre-warmed 5 mM
NADPH solution in 100 mM NaP;, pH 7.4.

[0091] Reaction components are mixed well and 150 uL removed to quench/stop

solution immediately for the zero-minute time point. Reactions are incubated at 37°C

for 10 minutes and then an additional 150 uL removed from incubation. Aliquots



100% (A)/ 100% (B) #1083 2.6 1.9 (EC20) 13% (A) #460 0.7 0.53 47% (A)/ 16%
(B) #466 2.6 1.12 (EC60) 67% (A)/ 33% (B) #850 0.5 10.2 (EC60) 99% (A) #897
2.1 >50 (ECR0IVB¥R(A) (*)- Exanples from U52007/ 02080B6TaS26thowsoHel ow:
15 Ex. 1356 C 401 26

removed are combined with 300 uL ACN which contains 100 uM DMN as a UV

standard for detection.

Reaction Components Final Concentrzft.ion in the Metabolic

Stability Assay

Compound (Substrate) 3 uM

NaPi Buffer, pH 7.4 100 mM

DMSO 0.015%

ACN 0.985%

Microsomes (human, rat, mouse .

(BD/Gentes t)( ) 1 mg/ml protein

NADPH 0.5 mM

MgCl, 6.66 mM

37° C Incubation time 0 minutes and 10 minutes

Quench/Stop Solution (ACN+100 uM

DMN) P ( K 300 uL

Sample of Reaction 150 uL

Sedimentation of Denatured Microsomes 15 minutes

UV-LC/MS analysis of supernatant- 1.0 uM

S [0092] Quenched mixtures are centrifuged at 1500 rpm (~500 X g) in an Allegra
X-12 centrifuge, SX4750 rotor (Beckman Coulter Inc., Fullerton, CA) for fifteen
minutes to pellet denatured microsomes. A volume of 110 ul of supernatant extract,
containing the mixture of parent compound and its metabolites, is then transferred to a
separate 96-well plate for UV-LC/MS-MS analysis to determine the percent of parent

10  compound that is remaining in the mixture.

[0093] As shown below in Table 2, Compound I can also be positively
differentiated through 2 critical parameters, PXR transactivation and human liver
microsome stability.

15
[0094] PXR transactivation predicts potential drug-drug interactions. If a
compound activates this receptor, other drugs may be metabolized quicker than
normal leading to lower drug levels and reduced efficacy. This is clearly an unwanted

characteristic in a compound that is being considered for development.
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[0095] The in vitro screen indicates that Compound I is not a significant activator
of this receptor relative to all but one of the compounds listed.
[0096] Finally, the compounds were tested in the human liver microsome stability
assay which is a good predictor of in vivo clearance of a compound. For development
5 purposes, compounds with less than 70% were dropped from further consideration.
[0097] Thus, the combination of the low risk of PXR transactivation along with
the 100% of compound remaining in the human liver microsome metabolism assay
shows that Compound I has superior pharmacological characteristics when compared

with other known and structurally similar CCR-1 antagonists.

10
Table 2: PXR/Cyp 3A4 Induction potential and Metabolic Stability — In Vitro:
Human Liver Microsomal
Example #* CCRIK; | PXR ECs Metabo‘ligm
(nM) (uM) % remaining
(Assay Conditions)
Compound I 1.6 >50 96% (B)
#1356 3.7 1.83 100% (A)/ 100% (B)
#1083 2.6 1.9 (ECy0) 13% (A)
#460 0.7 0.53 47% (A)/ 16% (B)
#466 2.6 1.12 (ECs0)| 67% (A) 33% (B)
#3850 0.5 10.2 (ECe0) 99% (A)
#3897 2.1 >50 (ECe0) 59% (A)
(*)-  Examples from US2007/0208056 as shown below:
15

Ex. 1356

Ex. 460
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[0098] Single-dose Pharmacokinetics in Rats
[0099] Male Sprague-Dawley rats were dosed with compound (N = 3 animals) in
a solution orally or by IV infusion. Serial blood samples were collected for all studies
5 from the jugular vein at various time points post dose (0.17 (or 0.25 for oral), 0.5,
0.75,1, 2, 4, 6, 8 and 24h, for example). Plasma samples were analyzed by LC-
MS/MS.
[00100] Additional studies evaluating suspensions of crystalline drug substance in
aqueous medium were performed as described above.
10 [00101] Single-dose Pharmacokinetics in Dogs

15

[00102] Male beagle dogs were dosed with compound (N = 3 animals) in a solution
orally or by IV infusion. Serial blood samples were collected for all studies at various
time points post dose (0.17 (or 0.25 for oral), 0.5, 0.75, 1, 2, 4, 6, 8 and 24h, for
example). Plasma samples were analyzed by LC-MS/MS.
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and decreased clearance positively differentiates Compound 1.

[00104]

Table 3: Pharmacokinetic Profile of Compound 1

har naco

Compound
1

EX#491*

EX# 572%

EX#460

EX#463

Species

rat

rat

rat

rat

rat

Rat oral
bioavailability
when dosed as

solution

43%

23%

37%

8%

9%

Relative
bioavailability

crystalline
suspension

when dosed as a

84%

0%

>90%

Not tested

Not tested

CL
(mL/min/kg)

26

67

29

10

75

Species

dog

dog

dog

dog oral
bioavailability
when dosed as

solution

82

100

72

Not tested

Not tested

CL
(mL/min/kg)

0.6

7.9

4.9

(*)-

Examples from US2007/0208056 as shown below:

post




5predi cted superior performance of solid dosage formulations in the clinic.
Additionally, in dogs, conmpound 1 shows a superior profile with respect to
in vivo cweanansesseCL). Rel ative to the conpared conpoumd3/Usan1®4@8s f ol d
decrease is denonstrated. The conbi ned superi or performnce of the
suspensi on fornul ati ons and decreased cl earance positively differentiates
Conmpound 1. 10 [00104] Table 3: Pharmacokinetic Profile of Conpound 1
Conpound | EX# 491* BEX#,504g[ | t/’#F3RU EX#AG3 Species rat rat [rat rat rat Rat
oral bioavailability when dosed bt i on 43% 23% 37% 8%| 9%

Ex. 572

Ex. 460

Ex. 463

[00105] Mammalian chemokine receptors provide a target for interfering with or
promoting immune cell function in @ mammal, such as a human. Compounds that
5 inhibit or promote chemokine receptor function are particularly useful for modulating

immune cell function for therapeutic purposes.
[00106]  Accordingly, the present invention is directed to a compound of formula
(D) which is believed to be useful in the prevention and/or treatment of a wide variety
of inflammatory, infectious, and immunoregulatory disorders and diseases, including

10 asthma and allergic diseases, infection by pathogenic microbes (which, by definition,
includes viruses), as well as autoimmune pathologies such as the rheumatoid arthritis
and arthrosclerosis.
[00107] For example, the instant compound which inhibits one or more functions
of a mammalian chemokine receptor (e.g., a human chemokine receptor) may be

15  administered to inhibit (i.e., reduce or prevent) inflammation or infectious disease. As

a result, one or more inflammatory process, such as leukocyte emigration, adhesion,
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chemotaxis, exocytosis (e.g., of enzymes, histamine) or inflammatory mediator
release, is inhibited.

[00108] Similarly, the instant compound which promotes one or more functions of
the mammalian chemokine receptor (e.g., a human chemokine) as administered to
stimulate (induce or enhance) an immune or inflammatory response, such as
leukocyte emigration, adhesion, chemotaxis, exocytosis (e.g., of enzymes, histamine)
or inflammatory mediator release, resulting in the beneficial stimulation of
inflammatory processes. For example, eosinophils can be recruited to combat
parasitic infections. In addition, treatment of the aforementioned inflammatory,
allergic and autoimmune diseases can also be contemplated for the instant compound
which promotes one or more functions of the mammalian chemokine receptor if one
contemplates the delivery of sufficient compound to cause the loss of receptor
expression on cells through the induction of chemokine receptor internalization or the
delivery of compound in a manner that results in the misdirection of the migration of
cells.

[00109] In addition to primates, such as humans, a variety of other mammals can
be treated according to the method of the present invention. For instance, mammals,
including but not limited to, cows, sheep, goats, horses, dogs, cats, guinea pigs, rats or
other bovine, ovine, equine, canine, feline, rodent or murine species can be treated.
However, the method can also be practiced in other species, such as avian species.
The subject treated in the methods above is a mammal, male or female, in whom
modulation of chemokine receptor activity is desired. “Modulation” as used herein is
intended to encompass antagonism, agonism, partial antagonism and/or partial
agonism.

[00110] Diseases or conditions of human or other species which can be treated with
inhibitors of chemokine receptor function, include, but are not limited to:
inflammatory or allergic diseases and conditions, including respiratory allergic
diseases such as asthma, allergic rhinitis, hypersensitivity lung diseases,
hypersensitivity pneumonitis, eosinophilic cellulitis (e.g., Well’s syndrome),
eosinophilic pneumonias (e.g., Loeffler’s syndrome, chronic eosinophilic pneumonia),
cosinophilic fasciitis (e.g., Shulman’s syndrome), delayed-type hypersensitivity,

interstitial lung diseases (ILD) (e.g., idiopathic pulmonary fibrosis, or ILD associated
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with theumatoid arthritis, systemic lupus erythematosus, ankylosing spondylitis,
systemic sclerosis, Sjogren’s syndrome, polymyositis or dermatomyositis); systemic
anaphylaxis or hypersensitivity responses, drug allergies (e.g., to penicillin,
cephalosporins), cosinophilia-myalgia syndrome due to the ingestion of contaminated
tryptophan, insect sting allergies; autoimmune diseases, such as rheumatoid arthritis,
psoriatic arthritis, multiple sclerosis, systemic lupus erythematosus, myasthenia
gravis, juvenile onset diabetes; glomerulonephritis, autoimmune thyroiditis, Behcet’s
disease; graft rejection (e.g., in transplantation), including allograft rejection or graft-
versus-host disease; inflammatory bowel diseases, such as Crohn’s disease and
ulcerative colitis; spondyloarthropathies; scleroderma; psoriasis (including T-cell
mediated psoriasis) and inflammatory dermatoses such as an dermatitis, eczema,
atopic dermatitis, allergic contact dermatitis, urticaria; vasculitis (e.g., necrotizing,
cutaneous, and hypersensitivity vasculitis); eosinophilic myositis, eosinophilic
fasciitis; cancers with leukocyte infiltration of the skin or organs. Other diseases or
conditions in which undesirable inflammatory responses are to be inhibited can be
treated, including, but not limited to, reperfusion injury, arthrosclerosis, certain
hematological malignancies, cytokine-induced toxicity (e.g., septic shock, endotoxic
shock), polymyositis, dermatomyositis. Infectious diseases or conditions of human or
other species which can be treated with inhibitors of chemokine receptor function,
include, but are not limited to, HIV.

[00111] Diseases or conditions of humans or other species which can be treated
with promoters of chemokine receptor function, include, but are not limited to:
immunosuppression, such as that in individuals with immunodeficiency syndromes
such as AIDS or other viral infections, individuals undergoing radiation therapy,
chemotherapy, therapy for autoimmune disease or drug therapy (e.g., corticosteroid
therapy), which causes immunosuppression; immunosuppression due to congenital
deficiency in receptor function or other causes; and infections diseases, such as
parasitic diseases, including, but not limited to helminth infections, such as nematodes
(round worms); (Trichuriasis, Enterobiasis, Ascariasis, Hookworm, Strongyloidiasis,
Trichinosis, filariasis); trematodes (flukes) (Schistosomiasis, Clonorchiasis), cestodes
(tape worms) (Echinococcosis, Taeniasis saginata, Cysticercosis); visceral worms,

visceral larva migraines (e.g., Toxocara), eosinophilic gastroenteritis (e.g., Anisaki
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sp., Phocanema sp.), cutaneous larva migraines (Ancylostona braziliense,
Ancylostoma caninum). The compounds of the present invention are accordingly
useful in the prevention and treatment of a wide variety of inflammatory, infectious
and immunoregulatory disorders and diseases.

[00112] In addition, treatment of the aforementioned inflammatory, allergic and
autoimmune discases can also be contemplated for promoters of chemokine receptor
function if one contemplates the delivery of sufficient compound to cause the loss of
receptor expression on cells through the induction of chemokine receptor
internalization or delivery of compound in a manner that results in the misdirection of
the migration of cells.

[00113] In another aspect, the instant invention may be used to evaluate the
putative specific agonists or antagonists of a G protein coupled receptor. The present
invention is directed to the use of the compound of formula (I) in the preparation and
execution of screening assays for compounds that modulate the activity of chemokine
receptors. Furthermore, the compound of this invention is useful in establishing or
determining the binding site of other compounds to chemokine receptors, e.g., by
competitive inhibition or as a reference in an assay to compare its known activity to a
compound with an unknown activity. When developing new assays or protocols, the
compound according to the present invention could be used to test their effectiveness.
Specifically, such compound may be provided in a commercial kit, for example, for
use in pharmaceutical research involving the aforementioned diseases. The
compound of the instant invention is also useful for the evaluation of putative specific
modulators of the chemokine receptors. In addition, one could utilize the compound
of this invention to examine the specificity of G protein coupled receptors that are not
thought to be chemokine receptors, either by serving as examples of compounds
which do not bind or as structural variants of compounds active on these receptors
which may help define specific sites of interaction.

[00114] The compound of formula (I) is used to treat or prevent disorders selected
from rheumatoid arthritis, osteoarthritis, septic shock, arthrosclerosis, aneurysm,
fever, cardiovascular effects, haecmodynamic shock, sepsis syndrome, post ischemic
reperfusion injury, malaria, Crohn’s disease, inflammatory bowel diseases,

mycobacterial infection, meningitis, psoriasis, congestive heart failure, fibrotic
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20 well as autoimmune pathologies such as rheumatoid arthritis and arthrosclerosis, and
those pathologies noted above is illustrated by the combination of the compound of
this invention and other compounds which are known for such utilities. For example,
in the treatment or prevention of inflammation, the present compound may be used in
conjunction with an anti-inflammatory or analgesic agent such as an opiate agonist, a
25  lipoxygenase inhibitor, a cyclooxygenase-2 inhibitor, an interleukin inhibitor, such as
an interleukin-1 inhibitor, a tumor necrosis factor inhibitor, an NMDA antagonist, an
inhibitor or nitric oxide or an inhibitor of the synthesis of nitric oxide, a non-steroidal
anti-inflammatory agent, a phosphodiesterase inhibitor, or a cytokine-suppressing
anti-inflammatory agent, for example with a compound such as acetaminophen,
30  aspirin, codeine, fentanyl, ibuprofen, indomethacin, ketorolac, morphine, naproxen,
phenacetin, piroxicam, a steroidal analgesic, sufentanyl, sunlindac, interferon alpha

and the like. Similarly, the instant compound may be administered with a pain
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di seases or 15Wdhei t Estrsplpsofitiice betive shesidicals| teatimaly bagembioed witkthisonses are to
be inhibited i - rfusion

ni ury, ar ¢ hr SOy ard bf B8b G LG, Afke; il iplea MR ol f  ERE

cyt oki ne- |ndupbmmaﬂmh@ﬂtwnmmugn&nEbptﬂnn@hmokmnmﬂUoiqunﬁgm@nkgmnMs

pol ymyosi tj s r f human
or other g%ec?%@ 6%%9§ﬂa%§sg¢§ﬂ§%%59ﬂg %ﬂ%ho h&wﬁklng recept or
function, 20|nmmuwamnbumnamemmmmaMMﬂuﬂ@Mmbm;dbhhmﬂ@ﬁﬁikmﬁhﬁmsenmﬁmeor

condi tions of  humans or spec @ g be treated @% gwgronoters
of chenoki ne F%é%‘ﬁ%?ﬁu?pd?ﬁ?ﬂ d oy f‘sn“cylc 8%0““6&?” PES FRETY T RERL G

i Munosuppr es S‘D@@'pe EniGimodsppkdidintst () kitthistintiva (81 11iidtdminfantnadBis) aickrey

syndr ones sucp IDS or her V|ralé#n ons, |nd|V|guaI under goi ng
radi ati on t heP@pyP %&W&WU‘E (@Pphgg{amng éﬁﬁor\p FOITAENNS; HRTRGAIG; eé%@%neor drug
therapy (es9. dips@ihlieasiediphdylphRriad Yipelathibiie M3HSREzihdTHhaBMMR €Ssi on;

i mmunosuppr essi on due to congenital deficiency in receptor function or

ot her causes PRt theAin L MERTaZiRs, agtpdie, CypIRhRPtading aptaeqling. Phepivaides,

i ncl udi ng, hyﬂil%mb'dﬂehﬁ%lé qeriaﬁidnenrobmmeeséﬂri@% fefdiGhdas, nemat odes (round
worms); (Trichuriasis Enterobi asi s, Ascariasis, Hookworm

St rongyl oi di adpssarbaghery lomtasng and the file: Keaélp%yteroe%wﬁw&@saﬂe& jugh ash2-
(Schi st osom a§é0§115ts%e?5192{1ﬁ1@,' ﬁébﬁ%tereﬁ@l,sf‘eﬁg%l, isoetharine, albuteral, bitolterol, and

30  pirbuterol), theophylline, cromolyn sodium, atropine, ipratropium bromide,
leukotriene antagonists (zafirlukast, montelukast, pranlukast, iralukast, pobilukast,

SKB-102,203), leukotriene biosynthesis inhibitors (zileuton, BAY-1005); (f) non-



(tape worns) (Echinococcosis, Taeniasis saginata, Cysticercosis); visceral
worns, visceral larva mgraines (e.g., Toxocara), eosinophilic

gast r oentwpi20i18150852g. , Ani saki WO 2011/ 159852PCT/ US2011 020500 183068H . ,
Phocanema sp.), cutaneous |arva m gralnes (Ancyl ostona braziliense,
Ancyl ost oma cani num). The conpounds of the present invention are
accordingly useful in the prevention and treatnent of a wi de variety of

i nflammatory, s&%ﬁcﬁ?&ﬂtﬁﬂﬁaﬁﬂ@to%ﬂ@(ﬁﬂ&ﬂm QUcN ayffr%ﬁbﬂl@ragd@&(ﬂva%&eas es.
5[00112] In addition, treatnent of the aforenentioned inflammtory,

all ergic and éablmpm%ﬂﬁebwa@@%@@lawcawédaaéofé@rf@@#&ma%@pwfs% pronoters of
chemoki ne 1 ec ARl Bfen! HIMibIAh, Ibhp R, FAGKGIR! IRt BBl Raprlensuf 1 ci ent
conmpound to cause the [oss of receptor expression on cell$ through the

i nduction of exepmsii, nepio&s aprenprafer sxmefen Zmpiogmicnciddend taxpgrotsh), eeapound i n
a manner that n r .of cells.
[00113] | ngang{lﬁg&\yg@%remh&ﬁ%tﬂa&ﬁIaéeglﬁe:tdcﬁlnglgfr?f&géﬁQﬁ%%%g?cﬁjds “to eval uate
the putative &p@o&hmcﬂagbmmst@ @nmamhagohnai$u&hwaﬁﬁk@moumpmwnoupled

receptor. The 18% ﬁ ﬂo%l}mpcv? ¢ Itl%nmldo !acrlr? Ct zontlé) rtac felrjlgn%w%]éld derlva%ggsp ound of
formula (1) in gt at1on and execdt creening assays for

conpounds t ha(ﬂufnﬂuhcaztcai eelofnbmiciatiy, méfenatmrm&d n&ﬂﬂrﬁmemé[ahd)toﬁendﬁuct her nor e,
t he conpound of. this invention I Sjous ful esta or deternlnlng t he
bi ndi ng'oi re S1doPrBr Bk IRGe fst e e Pl hEPLA RS

conpetitive i (ikixiabi, pioxddanf Sudvxicehand fe@exitdh) anlicisaYyadeyl mmzlamld ts known
activity to a oun f th an unknown acti vi.t en devel gpi ng new assays
or protocols, mﬁ%ﬁﬁ%ﬂﬁgﬁﬁ%%eﬁgﬁ Yich pP@nfh@m%P%%@ﬁtqFﬁW@ﬁf?Hﬁ“@%BWﬂ be used
to test their o@fpﬂl&ﬁltay@ﬁe@@nylz&m@) tg)%%lbb’xyg&h@tfu COORDY Mhidimys; 18 provi ded

in a comercial kit, for ex . use in pharmaceutical resear ch

i nvol ving t helnéfbétfo@r?éﬁmsah@éen%r@%%@éV (FipR I\%ﬁ*ﬁ)@@ﬁb@‘n&gm’tﬂﬁé of fhet ant

invention is aﬁemkuﬁ%débmfsoo) émfesﬁl\@ld%hhgygea{s B AHIME-CORGédubasdmodul at or s
of the chenoki ne receptors. dition, one could utilize the conpound of

thi s i nvehfi ofhibdtoesxkavpyiing ﬁ@V%ﬁ@?@@laﬂﬁi pravestasn, Bgainrienedai. eal oBetept or s
that are not %én&?%tﬂ!é&u&% (Q@é&ﬁﬁa{ﬁ%&él n LRSERIChRotofik bBB! felMbRiERMHNY as

exanpl es of conpounds or as structural variants of
conmpounds act dve/abYﬁSt(gf@sf@rwelcelpﬁ@msfmmﬁhrhteﬁa@/bmatﬁor@iex preprelpsel fH)c sites of

i nteracti .On' glgp&l:cllégt c-gg&ltsc quiﬂghﬂfsuif&%mg}]ea ; tl%)lanl(fes H‘ﬁcetgorltn tar eat or

prevent disorders sel eunmat ritrs, osteoarthritis,
septic shock, gartsitosiohibitos (@?rbam amwsmzoﬁﬁf(evgrt@zoufaam roegzohar(Def f ect s,

PrS_Ieg:‘)?)a/_?a hﬁreﬁaraﬁon% P 1§1lte§fe c%? g&l{% r1?1‘0n QI%EE 2h 11%8&3@‘51? B B%rf]él%ﬁl %@% Iﬂ ury,

i sease, nmycob erral
i nfection, nmemtafprdn t&xa-nsoner&m@emﬂngﬁafelrmegahem Ib);‘ (an)lann\eral éorhpromhdm WO
2011/ 159852PCT/ S2011/ 040605 34 di seases ect

2Utof mune. di SEAGESER YN RN ATy, Sl asbse . B EE bl e,

radi ati on danegéitablnyp@y @thercz:oaipvﬁmll s@ch asr-athiiosalityWic atld Mndl piseics theredfn-i nsul i n
dependent di abet es |1t ma, allergic rhiniti atopic dermatitis,
i di opat hic puﬁ%ﬁlﬁtf‘g‘ift?stﬂl ?Ssazat ﬁpﬁll&féldﬁé’ﬁgﬁ‘?p&ﬂuﬂne §iE Cf‘fﬁt F&anﬁafr asitic
infectiongs Sahdn@ii@rdpeG debitS., TIRCEEIM ratRAUTjHe@pYintd oF forhdu@HRL @kt at i on,
famlial eosinophilia, eosinophilic cellulitis, eosinophilic pneunonias,
eosi nophi | i c F%@’&‘i aofiye inggedientiaphibg Yaﬁle@%&dtwém@:dmp%theaffe@lvr% Aengt e

eosi nophi | i a, c&¥$hdr&diddt br osi s, Churg Strauss syndrone, |ynphoma, Hodgkin's
di sease, col onic carci nons, Felt yndrone, sarcoidosis, uveitis,

Al zhei ner, gl §9&FI oReptirit P%eff%ﬁae wgpéw%wplh%@e@r%tﬁeﬂ%@w@ 10[ 00115]
I anot her asp@et theE&ﬁpcﬁﬂ?Bbeﬁﬂule(I)flsocro% Rd With ah NSATBAnd WeibkiGato Sndr event

i nfl ammat ory di sorders selected fromrheurmatoid arthritis, "osteoarthritis,
ar t hr oscl é9 osremnpané af s mesdneingentiop e thie dPadBuYill geretdlygurge fomheus di sease,

i nflammat ory I Vig ilure, multiple
scl erosi s, au?@%%&gﬁ?@g@e@ﬁﬂ&t H? f?ﬁg&nbrq?gts%jrol Pgéggtslezts)é 15[ 00116] In
anot her aspectCombhetige wpthagdmpeind o€ thrinolat(h) ead otibcr goteviegriedientf wahmat or y

di sorders selected fromrheumatoid arthritis, osteoarthritis,
arthrosclerosis, Crohn's disease, inflammatory bowel diseases, and nultiple
scl erosis.



[00117] Conbi ned therapy to prevent and treat inflammatory, infectious and
i munor egul at ory di sorders and di seases, including asthma and allergic

di seases,wa020me852 as aut oi mrune pat hol ogi es such as rireutst@ilA4@ot hritis
and arthrosclerosis, and those pat hol3dgi es noted above is illustrated by

t he conbi nation of the conmpound of this invention and other conpounds which
are known for such utilities. For exanple, in the treatnment or prevention
of inflammti ?éheratllp‘ﬁlsglb@%@cﬁﬁl tﬁ@ﬁmwagudﬁ@a{raage paed chdh GANEMEELCHANIEth an
anti-inflammatory or anal gesic agent such as an opi ate agoni st, a

251 i poxygenasef ¢aahpgive dngrediengshonydryrehase- 2 i nhibitor, an interleukin

| nibitor, sugipiag afnd Eﬁnﬁfoluﬁ&'l%'aﬁmgméhé}gd it Rmm# ih H%fap@ﬁ%ﬁ@}séﬁeca@é:t or
|nh|b|tor, an NVDA ant agoni st, an in tor or nitric oxide or an iInhibitor
of the synt hegingungf Bpj thmianeucbml@eeffeatwwnwsmentoa? thigdnt apeioynypf hamat ory agent ,
2 phosphods et ahafi bRl i Qned O AASHART ORI ARYm AT | amTat ory
agent, for exa ound such as acet am no 0

codei ne, fentamymmm]muppﬁmeagmmnnnnamhdcmmﬁb«ﬂbormbemnowmndﬂn%mmenaproxen
phenacetin. _piyt i ML ALE! Shdh, AL B83LSqo Pl fRLRRY . sunl indac,
interferon al pha and h PR I m g Shé ? conpound may be
adm ni stered with a pain WO 2011/159852PCT/U82011/040605 35 reliever; a

potentiator such as caffeine, t hi cone, al uni num or
nmagnesi um hydr oxi de; a decong%@gggﬁhgﬁbﬁgggkghéﬁékgihripe, _

pheRyI plr _cnmano[(mrnr]et Tps?cuﬂmxh@dmrsenvemr@h a2 @dlmlmlster@lgh bl |da@§e o g
a1 Tussi ye. IV BoBgaerRuIe BHy A bE GBS WL S B A S AP Gt anc. or
dext r amet hor phamulagord, lp'il!%t p&Vdef’sngraﬁul&egl%hisn@lcﬁfresnﬁﬂpéﬁﬁﬁé isgpaeid hi st am ne.

Li kew se, the conpound of fornula (1) be used in conbjination with other
drugs that ar émalé@as Ihmﬂﬁéls‘?P%%ﬁnﬂﬁlﬁfte}’eﬂr“é’sﬁéfﬁ‘(qnﬁ’fﬁl@%b?re@@?’@ﬁ) .or amel ioration

of the diseasggm r1t&{%91dkﬂbb9tﬁl§eoﬁ§)ror M&hschmﬁf&lgm%n@ Rbagk GmRARAENT
invention is useful. Such other be 10 adm ni stered, by a route

and i n an!amolirvcietknplordsay Si(ﬂalén gwhérmaé@ﬁwﬁﬁ@r b fethestdynigiesdquent i al |y
wi th a compoufgy bl iefiies e adﬁl\ﬁﬁa&ﬂemmh%ﬁg}n{abﬁmegrmwe%lee{ed bRl a (1)

i s used contenporaneous y wth one or nore other drugs, a pharnmaceuti cal
conposi tion cbwtsaifthorjospncputooiasminipteagion pid ﬁd@ﬁltdlpdmrmagetttlh@l peastipound  of
formula (1) u itions of
t he present ?ﬂ“%%@.oﬁﬁ?%%A%d%éqﬁggéx? éﬁﬁg so co %%hpﬁhg$§§9ﬂ§?§ ot her
active ingredb@mﬁ$ymydquﬂdngumnﬂﬂmwnWEKESﬁwmwmdmammmunwbmwn@l) [ 00118]
Exanpl es 96 %ha?acte?’%{lcs 0 tﬂeg)glft%dllale Rt anﬁat% mrrﬁgarll)cf3 1ot (Fn%gis%’r\dat;orr]l; {hhe conpound
of the présent 1 nven frér" &im i st ered sep arat e y or in e same
phar maceut i cahpecmmagslsex beedth, mpdital denditioumt arair\emg‘mtof thic micipecht;tthe nat@} i ntegrin

ant agoni sts 20s hose for sel.ectins, | CAMs and VLA-4: (b) steroids
Slch as. becl ottt skebRehe Ry RE ABHRE U B o EmaRh a¥gRE st &hins sone.
dexanet hason etrezamelnthmel r@mﬂanmmaném Xthel romml amshupprﬁceﬁﬁ@mhs»f emcphn@a

cycl osporin, Sy ?a&P ci.n and ot her FK5 ggpe |nnun pressants;
(d) anti hi st a?ﬁ‘ {f?qi Hirs lcé?’i‘toédStﬁfl’éacrg‘? Ay %Pﬁ?b‘ﬁ am ne,

chl or phenps arrbﬂ&nv@iamhﬂt Of tAB BRI T @fIirso PréveRt, Bbunthr N arr&dt ﬂmsdgra@ ofthe

25di phenhydr am ne, dlphenylpyrallne trlpelennanlne hydr oxyzi ne,

met hdi | azi ne, mﬁﬂ@%ﬁ?ﬁﬁ%?ﬁ@“ %ri meprazi ne, azatadi ne, cyprohept adi ne,

antazol i ne, plyib3jamBY&yaRYF biRmM gﬁdan%@ ttﬁéraazls)loeal bt snaek g | or at adi ne,
cetirizine, fexofenadine, descarboethoxyl oratadi ne, and the |ike; (e)

non- st er oi dal ngrdienh sthRRrhtel dar thayiaficated pfctsayydhiangesbepyash Bbava POAK O

met apr ot er enok gof rﬁQQ% 6 Qdy WeRAELPBEHBG ab@!u%l% 3bo mBidsr b&dyAleig Per
30p|rbuterol) t heophyl I i he, cronolyn sodium atropine, |pratropium
br o de, B@u ké%yr, p@ﬂ@f@ﬁtf@g&@t\@m alfopaf D1te Akmetkg/dan nintrh sty therdepdsuk ast ,

i ral ukast, hibitors
(zileuton, %ﬁ@fﬁm?ﬁgﬁﬁig?”ﬁﬁfé‘?%?gégﬁﬁéﬁgﬁﬁgéggﬁ%ﬁg%%g@gl 6 steroidal
anti-infl armaﬁ bﬂf gonggend sf thiNSAkDsn sy adsipstapd ord angedalydesd, vathe ves

(al m nopr of en, benxaprofen, bucloxic acid, carprofen, fenbufen, fenoprofen,
fluprofen, flurbiprofen, ibuprofen, indoprofen, ketoprofen, mroprofen,
napr oxen, oxaprozin, pirprofen, pranoprofen, suprofen, tiaprofenic acid,
and tioxaprofen), acetic




5aci d derivatives (indonethacin, acenetacin, alclofenac, clidanac,

di cl of enac, fencl ofenac, fenclozic acid, fentiazac, furofenac, ibufenac,

i soxepac,woxpimaess2sul i ndac, tiopinac, tolnetin, zidonePaFiusz01anegcos
zonmepirac), fenam c acid derivatives 3fl uf enam c acid, necl of enam c acid,
mefenam ¢ acid, niflumc acid and tol fenam c acid), biphenylcarboxylic acid
derivatives (diflunisal and flufenisal), oxicams 10(isoxicam piroxicam
sudoxi cam andJuf A% ERMe mSAcl A ALE8d (BEEHY dR&! JreWd,itBre@Gk Ehur times

sul f asal azi ne) and t he pyrazol ones (apazone, bezpi perylon, feprazone,

nmof ebut azone, d@kyphenbutazone phenyl but azone); (g) cycl ooxygenase-2

(COx 2) nhi bygodssy: (Th cdriifihuRd bANR iRfonRIASR taegarﬁatsﬁet@%ﬁ ikdRRal Mreh GRE- 1 V)
(i) other antagonlsts o? e enoki ne receptors chol esterol |owering
agents such a®pHri3iscoAsutiaelg ditagesallBhighes birtverteangdeovalsoutes, nsingiranydesmak i n and
pravast at i t i strants
(cholestyrgnt%%Hgagkgovggn%%g#¥ﬁ§%ﬁ%g#gﬁﬁgggc%%g&?%%’ hﬁﬁ%swgﬁﬂgﬁ
derivatives (ge%géhhmzmMmeWoﬂuﬁpamaebenumnmnmtﬂmaﬂdnmeﬂnaﬂﬁmrate) and
probucol ; (k) aqt Oul (%é%rg ent s such as insulin, sulfonylureas,

bi guani des (ne ?é% 3 Stdase i nhibitors (acarbose) and glitazones
(troglitazone[25)pi abe cdrqmnda)s ty;(1da)ly3®mrnmnaecamuadm&tmé with tseitdb&r ons

(interferon al pha-2a er eron 2 i nter nt.erferon
betacta. i nt oPREpc e BFRL PRI ReptsA G SRR af Rl ke hOHE A Compounds
such as efiavi pmlzlacenacail eaﬁer@)a;ultamﬁsmwdrwmgamctab ﬂtélnlitendealﬁdrmllifi ne,
fanciclovir zal ci t abi.ne; ot her. coppound such a nosalicylic
acid and prod?@ﬁ@“?ﬂ%?@ t“aﬁﬁgqﬁﬁtﬁﬁﬁFkté 1§b8ﬂ“§§ng£§t H]ne and

6- mer capt opur baﬁlstean\dlﬂwdnotmshapﬁaﬂaeéutlzﬁp«fdmé@t her apeuti c agents The

wei ght ratio of t he conpound of fornulagé to the second active ingredient
may be vari ed @40l Fprigepreadouparrdmustatips & the Eorped & Lablt opcppirls: tir edi ent .
[00119] Gener aédvx dnfgrtoato&%t ta\ﬁ%edaaan@ct wRRENoM, hbn-RRicUSIRGmactiitsuLy f OF
exanpl e, when the conpound fornula (1) is combined with an NSAID the

wei ght ratbo é‘fceltth@%@?rb@ﬁtﬁﬁ@w apflacton sigFdseitose. glusptc BathyleetinesaNSAI D wi |l |
general |y rangg.f&om s%&%'é dk@ﬁﬁln}pﬁogptﬂ&%ﬁlm&m%&@&e n%n@dlts%fmt%t An\d%ey from

about 200:1 to about 1: mbi natl ons e conpound formula (1) and
ot her active hh@f@dﬁ@ﬁﬂ@nmmmhmvmﬂﬂl@ﬁmﬁgQEZP@ﬁth@@mmm@MDE@BGgﬂm@@ﬁbraIIy

al so be withi g ffective
dose of each g@%?@%a%gé Qk @ﬂ%ﬂm%?@ggﬁa @ﬁMglgg%gagﬁﬁﬁ%a%%%%bund i's
adninistered gb@60hawwahmimeaktHMbapeutwmmkhymﬂﬂﬁeammvecaneunbmdsy
"t her apeutj ca f it onpound
of For mut 201 - ipke s LG RRRLR, wlosl S EEEMS AP B TR APyl
addi tional t hemameuSumb&gcemterst10c1adermarrcialgelatns nethfadamgameud:tms@hevemr or
aneliorate th nboenbol i ¢ di sease condition or the ressi on of the
i sence. . DOSABEM R RERBRATTR OEGEASy s BT B RTeeiibent i on
\clzﬁ_n Ee_ adlm gl st @ﬂﬁtf[ﬂa al@nﬁtﬂ,whﬁtﬂkﬁhetﬁi}ﬂsﬁlgbs% cpblylsthalsnet %ﬂmcﬂetvfaer@amst)hb tile. I( Ieach of
i ch include stai ned rel ease qr rel eas ormul ati ons pills
powder s, gran@ﬂ@gmmépﬁﬁﬂ?gw“t‘ﬁ%?d?@@lqgﬁ?SBW@F‘ %mag%WHﬁgbmgﬁd emul si ons.

It may al 39 beagshRiufi $daedt€dodifin ibBiAoae edaME dcb@lcUsdRim dHrids] 4 )the like.
i ntraperitoneal, subcut aneous, or i ntranuscul ar forgﬁ al | u5|ng dosage

forms wel | 15MkHoMFRrHErsinds. witheyt Hmifatiop. sarel methy! pelilasp Remab@taiiteal art s.
It can be admgiishengdad) @OBke but generally will be adnministered with a
pharmaceutical carrier selected on the basis of the chosen route of

admi ni strati of03AH siTanearreuphaltheretnt Baention et dlwebe glogistard ke dosage
regi men for t A GORPOMA defivd NG/ RIESGO od AR MiIRR L dsic1Rf 1aGoUr S€, vary
dependi ng upon known factors,” such as the pharnmacodynam ¢’ 20characteristics
of the papfi cunihtmeagre\rwlclamnd melthpedlanydickesu b wosimes g b formesk frama t he
speci es, age, i i . r eci pient;
the nature andég%%éﬂﬁﬁ%%ﬂmﬂ&ngﬁ%%gﬁg&ﬂﬁﬂ Q%?ﬁaﬂgtﬂﬁkg g?@%%%ﬁggggtnent;
the frequency of treatnent; the route of administration, the renal and
hepatic function of the patient, and the effect desired A physi ci an or
veterinarian can determ ne and prescribe the



25effective amount of the drug required to prevent, counter, or arrest the
progress of the thronboenbolic disorder. [00123] By way of general

gui dance,woOhe11dizp85g or al dosage of each active ingredi erCI/Ush@n/owmes f or
the indicated effects, will range bet3een about 0.001 to 1000 ng/ kg of body
wei ght, or between about 0.01 to 100 ng/kg of body wei ght per 30 day, or
alternatively, between about 1.0 to 20 ng/kg/day. Intravenously, the doses
will range frmmouwhéc&@po%ﬁ@yﬁthé&em{ iﬁ%ﬂ%ﬁ%ﬁ aQH'Bb BSlipRdGANShABIe rate

i nfusi on. The conpound his invention may be administered in a single
daily dose, oPolymers av\@r@@mdr@%wmﬁt@spelme@@%oslués total daily dosage
may be admi ni 546¢io) R, 6n 095 AT po Mrol &R mhad- Alhidk oL AT | Y.
[00124] The conpound o thi’s” i nvent’ion cdn be adnini stered in |ntranasal
formvia topi pdvhxdg@yoﬁlylgmattamdephemlr enrmabyathyleapixedeawlylpvnasubstitytechs der mal
rout es, us ng . Ki i form of a
transder ma Wﬁtlh\? g@‘g@%ﬁ% %ﬂg{%%%g’gge %olﬁh%ﬂ}a@sm% p(?)és%ﬁt‘?ﬁehﬂort ljﬂgy our se, be
conti nuous r atMﬁednhanlassrttf étqdbgra@fote rohmaugise ful mtdoblediog aqeroﬂefglelmw of[ 00125]
The conpound | ypi cal e Wth.s

phar maceut i Ca'rlﬁlalgl ﬁore am eeggln]actlc at01 pglyglcy’coeflc acf& COP lgfnlers of P&gfa;a/tlcraenfier red to
herei n as 10pb@lygla@cemtamda{iolmmrdneam)alasmné @bllyj;xydie;tydﬁm)ed aoddt h respect to the

|ntendedform m ni st atl oral, tablets sules, elixirs,
syr ups. and" ¢ nEPRER ol palyd My Rrad Dt PR P naPhacekedh
practi ces.0[ O0damjhorhit lslls&lampel,ynfefsrofthy@bgeaﬁm nistration in the formof a
tabl et or cap e active conmponent can be conbi ned .with an oral,
non-t oxi c, Ebllrg%euﬁ%é%?l ‘gfmféaﬁggﬁ‘&lﬂag On?mﬁlfl?nsééwtraglégbsagﬁlﬁn%{ga et ose,
starch, sucr OfRy cltaif BSE, abbBt 111G eh hdHRSL100MRBReShdNastiRah@t@ent@ecal ci um

phosphate cal CI um sul fate, mannitol, sorhbitol and the |jke; for oral
admi ni strat i oA°SeRe Wity hepoplsymachical compgritiens tbsisbiveesdanvlle combi ned

with any oral of@Rtyt s gr&entRRES am&ﬁl%f%hd(ys 89590 hebase@sﬁthe%tml er such as
et hanol , ?cherol water, and the |ike. Mreover, desired or

necessary, Ssuiveishl o th geaestionol ubri cant's, disi nt egr at| ng agents, and
col or | ng_ageniuSgn_ el BeLACAPQIRALHLA lﬁgpsqléﬂtéﬁ&lﬁ&vde%'caﬁ@}se bi nder s

i ncl ude starc gelatin, natural 'sugars such ucose or beta-lactose,
corn sweet enefush aﬁmt@sealsta@hdceﬂylmd@tﬂwwgm rmagsmhm sisaraie.cotdaric adid.agddwnt h, or

sodi um al gi najie. GAAOKTRL B ESkLHL 3% cRRbYSLINbERC alyggL xes. and

the like. Lubricants used In t ese dosage torns I nc I'um ol eate,
sodi um st ear at@,sul%cnm@n wnulﬁa\ctsmeé as atsmneé micpaamlbémmmem@ddn stmnaw& at e,

sodi um ¢ hE? Pe?éasef (%Edqledlc%tlorll gveer ap r?od Iglfrgt 8r1%%re s%d !chlgFets can E) hé) a{ngt ation,

starch, ose, agar, enton
[00127] The conﬁﬂnwndtedfto ol @yeﬁlﬂ%antmmd@mt@ameaﬂm%mthdm n| stered in

the formof |iposgne deliver te as sma}] esi cl es,
| ar ge souni | aRBIVER G e Bate S B e AR R SR RO AR isTliele™ can oo
formed from ajooasijet Yiquid @RagEb@lsi fpi @al, adskiditraéisn cdmcdoe@tnafomrmg ahi@aryl am ne,
or phosphati d¥ll cholines. WD 2011/ 159852PCT/ US2011/ 040605
avoring to increase patient acceptance.
25 [00132] In general, water, a suitable oil, saline, aqueous dextrose (glucose), and

related sugar solutions and glycols such as propylene glycol or polyethylene glycols

are suitable carriers for parenteral solutions. Solutions for parenteral administration

may contain a water soluble salt of the active ingredient, suitable stabilizing agents,

and if necessary, buffer substances. Antioxidizing agents such as sodium bisulfite,

30  sodium sulfite, or ascorbic acid, either alone or combined, are suitable stabilizing

agents. Also used are citric acid and its salts and sodium EDTA. In addition,



39 [00128] The conpound of the present invention nmay al so be coupled with
sol ubl e polyners as targetable drug carriers. Such polyners can include
pol yvi nylyworoaliseksae, pyran copol ymer, PCT/US2011/040605
pol yhydr oxypr opyl nmet hacryl am de- phenoto, pol yhydr oxyet hyl aspart am dephenol ,
or pol yet hyl eneoxi de-pol yl ysine substituted 5 with pal mtoyl residues.
Furt hernore, the conpounds of the present invention may be coupled to a
class of bi odggtadablogR &ﬂ%aﬁaiﬂgﬁs%atms,%m KVWeRANSARN @ldRd rel ease of a
drug, for exanple, polylactic acid, polyglycolic acid, copolyners of
pol yl acti c angchyi-pgpipepinasabssiaad cideiohedadll on capr ol act one, pol yhydr oxy
butyric aci d. | @es¥or SEABH SainacBAlKAGHR e iRehydliinedninognans,
pol ycyanoacyl ates, and crossllnkeé 10 or anphi pat hic bl ock copol yners of
hydrogel s. [ 064@0lucqysaldeiehor ndagkgtvbbishareenpsal, cdndadireferwne)texun thabl e f or
adninistragioadgay contain fromabout 1 mlligramto about 100 mlligrans
of active ingredient per dosage unit. In these pharmaceutical conpositions
t he active i n{l0d3lenRepvcichtagvcisatul phaymbeupead devage-fonma for admuntrawdn dbout
0. 5- 95% by We%h%r%tombgusn%sdoftﬂistirbv% ‘;[ioor;[c%l b%ﬁy\u’gtiragg&a C}’foll t\xbse conposi tion. [00130]
CGel atin capsules y contarn the”aétive i ngre i'ent” and powdered carriers,
such as |l actose, starch, cellul ose derivatives, magnesium stearate, stearic
acid, and theCIik . Simlar diluents can be used to make conpressed
tabl ets. Both fBBY®ts and capsul es can be manufactured as sustained rel ease
Er oducts 1o promasie fgldarg@ﬁﬂlﬁlbe’igﬁtiﬁit &@mésa:aﬁeg pﬁep@?}eﬁnihg)stagnaﬁftm- pEri od of
ours. Conpressed t ets ca e sugar..coated or. filmcoated to. mask any
unpl easant taBF%ed]%?ﬁfgg%?tB’tcéB%“?eﬁﬁ%Cht%‘ R &WW%@PQW%Q%%‘WE}%WIGQH eric
coated for sel@LhilNgasli 51 1068@1 0 indhgrhis bhRIIGIBSE, b MindEEMamabicain [ 00131]
Li quid dosage fornms for oral adm nistration can contain coloring and
flavoring to PR¥fEase patient acceptance. 25[00132]1n general, water, a
suitable oil, saline, aqueous dextrose (glucose), and rel ated sugar
solutions and glycols such as propyl ene glycol or polyethylene glycols are
sui t abl e darr Selft&efagin Gapswles eral sol utions. Sol utions for parentera
adni ni st rati ofoif§e| CANhANR 8 ARl EheR@lmbh § afRlibiofil LR AGLbYE olinOr edi ent
suitable stabilizing agents, and |% necessary, buffer substances.
Ant i oxi di zi ngcqstg)@meg od e plivgwilgoryi hemprdpared and ingected B pebnmefupositive, or

ascor bi c aci dg 8l - ' - S U I £ abihhzi Nng agents.

Al so used aredgﬁ%%gghggkgﬂgw ePﬁg%ggﬂﬁgmaﬁgﬁgggkﬁﬁgé%?%E%?Abgddition, WO

2011/ 159852 PCWillig20t vf 040605 iddedentefiberptulschatld bnwashahamoditedi n

preservatbges, such as benzal koni um chl ori de, nethyl- or propyl-paraben,
0

and chl orobutanol . [00133] Suitabl e pharmaceutical carriers are described in
Rem ngton 's TableBhar naceuti cal Sciences, Mack Publishing Conpany, a

Shar maceut | calfUedagdAtish e B PreRihe By St ST o eE COMBORS e thi s
i nvention canukieisilb uslligamedf asivé dlghdiat, 0Qapsligrans dp0OdAS]licén liakige nunber
Gel atin cabeup GulI B0 BRTE00 TS oY AP GRS Suer o SR L ent
150 nmi |l |i g5 anmilfifrah@of @&eh a9 hilii@aarst Béto&e | Apslopsite camebmay bd | gr ans

magnesi um stearate. . . )
applied to increase palatability or delay absorption.

Injectable

[00138] A parenteral composition suitable for administration by injection may be
30  prepared by stirring 1.5% by weight of active ingredient in 10% by volume propylene

glycol and water. The solution should be made isotonic with sodium chloride and

sterilized.



15Soft Gel atin Capsul es [00136] A mixture of active ingredient in a

di gestible oil such as soybean oil, cottonseed oil or olive oil nay be

pr epar ed woadoimisessted by neans of a positive di spl acenerCTaisaq iomicos gel ati n
to formsoft gelatin capsul es contai ming 100 mlligranms of the active

i ngredient. The capsul es should be washed and dried. 20 Tablets [00137]

Tabl ets nay be prepared by conventional procedures so that the dosage unit
is 100 mlligrams of active ingredient, 0.2 nmlligrans of colloidal silicon
dioxide, 5 mlligrans of magnesium stearate, 275 mlligrans of

m crocrystal | SW&eBEPR yl ose, 11 25nilligrans of starch and 98.8 milli grans
of lactose. Apmiagi AhdGonl thg&sﬁﬁ)éarpﬁe FORkAS: L daRFSiSAREn BAaL abi 1 ty or
del ay absorption. I njecta A parenteral conposition suitable for
admi ni strati opechy mlnp@mln d)@O map! feclBdiviied petive angnsdiant.i2PP mef soBYmby wei ght

of active % g n I The
solution s OuF%ﬂ%@%t@?eeﬂ@%‘%@%ln@%ﬂﬁgﬁuﬂ g?%o%{%cﬁpgr#g(gtléﬁg&gﬁ@% I%{Slgéd WO
2011/ 159852P@ﬁdm1ml©ﬂ%ﬂﬁn4l Suspensi on [00139] An aqueous suspension
can be prepar r.al dm nistration so.that contain 100 ny of
finely divi deﬁf&a ive |eﬁegtr ed(m%pouncrl Q%t ® mvemflon 0 ?nﬁbrhn%dc lﬂgh}%yrret hyl

cellul ose, 5 a@,woigMdagﬂ:msb@nmatpm a flaily @sa:g‘e nsyrbbiabalt 0dab u6d milliglalnS. P., and

0. 025 nL of va II|n th onpound of |s inyention is
Conbined w t hobhEvRantd oEati end gt L S TSR LB SedeB ) dosage may
be about @01 t@icdb&ldit, lpki lgloghmn efpatidhe bedNpeaghtd Forf a telEtdskazefordd)¢heabout 1 to
7.5 mlligranms of the_second.l0anti coagulant, per kil ogram of _patient body
wei ght. For CW@%W@@Oﬁ@§d@@n?ﬂ}%?mPﬁ%ngﬁhﬁﬁﬁﬁﬂpﬂﬁnﬁﬁpg'F&@@ﬂ??@hhbeneralIy
may be presentillifragl pardxite vaft, Ml se&ntlandQodBulahi @haamoRR LT dRsage unit,
and the second anti-coagulant in an anmount of about 1 to 5 mlligrans per

dosage unit. F@Elilg?ﬂns\m’éﬁl%a%%“or nmore of the foregoing second therapeutic

agents are 15;@q4 ]m W&feet%varmré&%%mg@mg@e&ﬁd El@f'dﬁl*ﬂtfé‘ algemg&@eral ly the
anmount of eac nponent in a typical daily dosage and typical dosage form

may be r eélﬁlceéldmlélsﬁtfqd\ﬂélﬂﬂbe ?(Wépqyﬁ@:afF%@y&dege@?ratlﬁ&le&g@mt oA adni ni st ered
al one, in view,pf,tien Qg@'ictal d’a‘?ly(%sa%é(%t%é&l'd%sa%@ ffcﬁﬁltm%fv\l% diB@icthRiapeuti c

agents when admnistered in coibination. Particul arl en provided as a
si ngl e dosagetarhé tsuak dnsagsor Eitagert wigi sdrslnﬁt@redalqzlhemvm of 2153 aeldéivaor i on

between the C%}g”s‘?@ oAGH! Yﬁﬁﬁ'tﬂ%gi I s whl aaﬂlﬂh&te{rg?lﬁgdéablm‘éﬂ the compound

of Fornul a | A second erapeuti ¢ agent are co I'n a single dosage
unit they arePﬁlmldmlmWh@ Ism\ddﬁdtahatsmgletdhmgglunit hlee ntdnitivlecxispgoeadéhemicl ar e

Porrbi n.ed & er'Q Logbgtoga?tgﬁ mﬁlhecf ac 1V é%fh%%ls—' Ec?r%ng? obne%v\ﬁgn trf'let he active

|ngred|en5|s mnrmze e, one active

i ngr edi ent nayorh[ﬁ)uedlbﬁ]?ormu&ﬁcandm emtoncsghempenmlc iagent anatcomgmemm aofindlde active

I ngredients, dosage uIP t tﬁ%’ at%e ?orrrlllgfatea C)fl tﬁ'ﬂ although the active ingredients are

combined in a single dosage unit, the physical contact between the active ingredients

is minimized (that is, reduced). For example, one active ingredient may be enteric

25  coated. By enteric coating one of the active ingredients, it is possible not only to
minimize the contact between the combined active ingredients, but also, it is possible
to control the release of one of these components in the gastrointestinal tract such that
one of these components is not released in the stomach but rather is released in the
intestines. One of the active ingredients may also be coated with a material which

30  effects a sustained-release throughout the gastrointestinal tract and also serves to

minimize physical contact between the combined active ingredients. Furthermore, the

sustained-released component can be additionally enteric coated such that the release



m nimze the contact between the conbined active ingredients, but also, it
is possible to control the rel ease of one of these conponents in the
gast r oi ntwetnnalssgseact such that one of these conponent eCraseati/on@based in
the stomach but rather is released i2the intestines. One of the active
ingredients may al so be coated with a material which 30effects a

sust ai ned-rel ease throughout the gastrointestinal tract and al so serves to
nni mze phys b%ls b ?6&9‘1{ o&%‘&ﬁ@ﬂn {HRencHb! SRt X@réa@ﬁl'{w%{ildqmo’fve
Furthernore, the sustained-rel eased conponent can be additionally enteric
coated such t ﬁ@tfommvéatlpépéag@nblmog@rm.ip@agwhgb@rp/omszmmr@mtoswthwma this
component 0CCHWikifdl iy bibrbdie riBAESELRER o hb LB LRERRRREGRC M Bith
involve the formulation of a co tion product 1 V\% he one conponent
i's coated W| t hpalysesiuah acaloardscosityegrederdf by drekypaeny | m@lhyhreliulosanﬁHPMﬁé ot her
conponent r. Lo grade of
hydr oxypr opyl gllrr@%{%?@%? E rl?ﬁw(@ 1%’?11%%?[ hlglr%r(gef)pr%i%}f{%rgg&%é %ﬁgl’l al s as
known i n the agtive compcmedterTh@pcfljand:rrweanrgespnabatbe‘omhrm alditiovd beorponent s. The
pol ymer coati nngeracgro}l/es to f rm an a addl tional barrier to interaction with

t he ot her corrponen W[“Béll TRERYYs wel | as ot her ways of m nim zing
contact betwe@didlie (Thma@mealﬂ 8s @ﬁermnfbommlmlmnwcoldambstménmbe pr esent

i nvention, whether ter.ed 1Qi n | e .dosage f.ormo adm i stered
| n Soparate 1 GEBHS b SNt B oot p T Ceaa 1y
apparent 10 th@ﬁ@n@é(ddsb@dotrﬂoidamﬂlstbred[no&fgéraﬂe fihisIbat dthig: dafié @ideib@nhdras been
described in detail and reference to enbodi nents thereof, it
wi Il be appar $RC PnghH & ‘?‘ieﬁ%‘g’ﬁpﬁarfl]‘?éoﬁlt‘)fe@ﬂ%fi% f*Bus 15changes and
nodi fications can be nade therein w thout departing fromthe spirit and
scope thereof W) 2011/159852PCT/ US2011/ 040605 43 WHAT IS CLAIMED | S: 1A
conpound of FHI0h}a (Yhile thyinvengory 5‘35&66% sedcdd dderndoyithgrrReceut i cal |y

accept abl e sakgeci‘ﬂerembmﬁfeﬁt@ihereof it witt-beAp PR RRGRULIIE@In tﬁ@ﬂ’@ﬁfﬁi oD
conprised of a pharmaceutically accep taB e carrier and a therapeutically

ef f ect i ve lanpeimgestand moddisarns Gen l@fm%deahwn withgut departinggfromthespiiipandf or
nmodul ati on of (cheppkipe or chenpkine receptor activity conprising

adm nistering t0o a patient in need thereof a therapeutically effective
anount of the conpound of claim1l.



154. The method of claim 3, wherein the chenoki ne or chenoki ne receptor
activity is CCR-1 or CCR-1 receptor activity. 5 A nethod for treating a

di sorder worepri/spssg admi nistering to a patient in need POENSH11M40605
therapeutically effective amount of t43e conpound of claim 1l; 20wherein said
di sorder is selected fromthe group consisting of osteoarthritis, aneurysm
fever, cardiovascul ar effects, Crohn's disease, congestive heart failure,
aut oi mune di $¢A8¢3s dilAMMMEHgst i on, HI V-associ ated denentia, psoriasis,

i di opathic pulnonary fibrosis, transplant arteriosclerosis, physically- or
chem cal l y-i nduced brain trauma, neuropathic pain, inflammtory bowel

di sease, alveoliti ul system c | upus erythemat osus,
nephr ot oxi ¢ seruntﬁephf?aﬁa&hﬂﬁgﬁggﬁhgﬁgphr|tis, asthma, multiple
sclerosis, arthrosclerosis, Fl toid arthritis, restenosis, organ
transplantation, mul tiple nyel @dl orectal cancer, hepatocel |l ul ar cancer
and ot her cancers. WD 2011/1598%2 / 820 1/?40605 44 6. A net hod for
treating inflamuatory di seases co LSl i :r&ng to a patient in
need thereof a therapeutically effeOHlve the conpound of claim1.
57. A method for preparing a nedicanent for the treatnent of osteoarthritis,
aneurysm f$ever, cardiovascul ar effects,()Crohn's disease, congestive heart
failure, aut0| i sea S ated denmenti a,

psori asi s, i di'o g-m§n§§ ﬁ@%Mn ewmgﬂ%sfgpggrgﬁtpkgﬁF’a?terloscler05|s
physical ly- or chenlcally |nduced brain traums, neuropathlc pai n,

i nfl ammat ory bowel dlse sge, olit e colitis, systemc

| Upus. eryt nermt osu%.  nebRPSPESESrtnn TaphyrEl i oS tebRaphy Tt fo.
asthma, multi pdoeptstﬁib earrﬁsn ad adlidrdpeokalleefbstise ardsunt btierednp otn@of ddiint i. S
conprising formul ati ng the conmpound of claiml. 8. A nethod for
treating patient in need of therapy conprising 15adm nistering to said

patient a therapeut.i calA ye@bll @Gtnhodela8oPothe@bkife SrONBAYKL REcptdratiiity.
9. A nethod for npdutﬁtlon of chenpki ne or chepoki ne rece tor activity

conpri sing adfYRISIEAIRYIHIEINg P APREE NiNTChBEotHEFraputigl tyr?éteabféut ically
effective 20 amBuAbLf B cémpMBOSERIPN of claim 2. 10. A nethod for
nodul ati on of CCR-1 receptor activity conprising adm nistering to a patient
in need thereof a therapeutically effective amount of a conposition of
claim2. 25 411, AHRUNAG LRI §IeREIN the RnGh SR ChGRIMC rdcPr

admini stering to a patient 1 n need thereof a therapeutically effective
amount of a cerpesittOR-ler CERal receptonglieyibi n sai d di sorder is selected from
t he group consisting of osteoarthritis, aneurysm fever, cardi ovascul ar
effects, Crohn's disease, congestive heart failure, 30autoinnune di seases,
HI V-infection, H \s.assaotinathed faereigizalisopdoromyissg ddoiopetts te apatiambnar y
fibrosis, tragsplapt re%ﬁé fil f‘agéuctlcgl[y0$¥e§ﬁvepatlﬁ¥0%htc Fl o, omg) Luf§MGRh | y- i nduced
brain trauma, neurop I Sease, aIVeolltls

ul cerativeéd wherein sald dlsorder is selected from the group consistmg of osteoarthritis,

aneurysm, fever, cardiovascular effects, Crohn’s disease, congestive heart failure,
autoimmune diseases, HIV-infection, HIV-associated dementia, psoriasis, idiopathic
pulmonary fibrosis, transplant arteriosclerosis, physically- or chemically-induced
brain trauma, neuropathic pain, inflammatory bowel disease, alveolitis, ulcerative

25  colitis, systemic lupus erythematosus, nephrotoxic serum nephritis,
glomerulonephritis, asthma, multiple sclerosis, arthrosclerosis, rheumatoid arthritis,
restenosis, organ transplantation, multiple myeloma, colorectal cancer, hepatocellular

cancer and other cancers.



WD 2011/ 159852PCT/ US2011/ 040605 45 colitis, system c |upus erythenmatosus,
nephrot oxi ¢ serum nephritis, glomerul onephritis, asthma, nultiple

scl er osi swoantihwsessel er osi s, rheumatoid arthritis, resteRrOTIUGS2010/0¢®HNS
transpl antation, nultiple nyel oma, cofdorectal cancer, hepatocellul ar cancer
and other cancers. 5 12. A nethod for treating inflamuatory di seases
conprising admnistering to a patient in need thereof a therapeutically

effective amount of a cORRMSH FdrARatily ifflhiASry dd3s @mﬁiﬁm%%ﬁﬁﬁstml@parl ng a
medi canent for the treatnent of osteoarthritis, aneuﬂéa fever,
¢ gOmp

car di ovascul ako apatigetis needrkstienfs tifransntically efestjusamquat RAund pg,

aut oi mune diﬁﬁg@@S HI V-infection, H V-associated denentia, psoriasis,

i di opathic pulnonary fibrosis, transplant arteriosclerosis, physically- or
chem cal l y-i nduced brain trauma, neuropathic pain, inflammtory bowel

di sease, 1§alveoll§|s ‘ybﬁgk@%%Xﬁ%ﬁﬁé%%%%ﬁa%&giﬁgh@an%§h§yythenatosus

nephr ot oxi ¢ serum nephri ritrs, ast tiple
scl erosi s, arbhwum&h@s@&msmmo&vmhemmmtwhdmaikhsKhbml@@mpm»smqgmhernulatlng
a conposition ica e-form 2014. A

met hod for tr e t%ﬂur% B%tl nge Pe Jscd sease nrt]e[c?| 18 A1y aésolgpre%od%m ntia

inn i'si'n adnlnlsterlng
to said patlepmnmmih@b@ﬂﬁdbﬂﬁﬂhhyfbﬁﬁep&mw@mamﬂummdabmaImgﬂpnsrbnon of
claim 2. chemically-induced brain trauma, neuropathic pain, inflammatory bowel disease,
10  alveolitis, ulcerative colitis, systemic lupus erythematosus, nephrotoxic serum
nephritis, glomerulonephritis, asthma, multiple sclerosis, arthrosclerosis, or

rheumatoid arthritis comprising formulating the compound of claim 1.

8. A method for treating a patient in need of therapy comprising
15  administering to said patient a therapeutically effective amount of a compound of

claim 1.

9. A method for modulation of chemokine or chemokine receptor activity
comprising administering to a patient in need thereof a therapeutically effective

20  amount of a composition of claim 2.

10. A method for modulation of CCR-1 receptor activity comprising
administering to a patient in need thereof a therapeutically effective amount of a
composition of claim 2.

25

11. A method for treating a disorder comprising administering to a patient
in need thereof a therapeutically effective amount of a composition of claim 2,
wherein said disorder is selected from the group consisting of osteoarthritis,
aneurysm, fever, cardiovascular effects, Crohn’s disease, congestive heart failure,

30  autoimmune diseases, HIV-infection, HIV-associated dementia, psoriasis, idiopathic
pulmonary fibrosis, transplant arteriosclerosis, physically- or chemically-induced

brain trauma, neuropathic pain, inflammatory bowel disease, alveolitis, ulcerative
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10

15

20

45

colitis, systemic lupus erythematosus, nephrotoxic serum nephritis,
glomerulonephritis, asthma, multiple sclerosis, arthrosclerosis, rheumatoid arthritis,
restenosis, organ transplantation, multiple myeloma, colorectal cancer, hepatocellular

cancer and other cancers.

12. A method for treating inflammatory diseases comprising administering
to a patient in need thereof a therapeutically effective amount of a composition of

claim 2.

13. A method for preparing a medicament for the treatment of
osteoarthritis, ancurysm, fever, cardiovascular effects, Crohn’s disease, congestive
heart failure, autoimmune diseases, HIV-infection, HIV-associated dementia,
psoriasis, idiopathic pulmonary fibrosis, transplant arteriosclerosis, physically- or
chemically-induced brain trauma, neuropathic pain, inflammatory bowel disease,
alveolitis, ulcerative colitis, systemic lupus erythematosus, nephrotoxic serum
nephritis, glomerulonephritis, asthma, multiple sclerosis, arthrosclerosis, or
rheumatoid arthritis comprising formulating a composition of claim 2 into a useful

pharmaceutical dosage-form.

14. A method for treating a patient in need of therapy comprising
administering to said patient a therapeutically effective amount of a composition of

claim 2.



