Pl PERI DI NYL DERI VATI VE AS A MODULATOR OF CHEMOKI NE RECEPTOR ACTIVITY FIELD
OF THE I NVENTI ON 5[ 90ON] This invention relates generally to a piperidinyl
nodul at or of chenoki ne receptor activity, pharnaceutical conpositions

contai ning the sanme, and nethods of using the sanme as an agent for
treatment and@pesssti on of inflammatory di seases, all erq@igs200084864 0 Ni M e
di seases, and in particular, rheumatoid arthritis and transplant rejection.
0 BACKGROUND COF THE | NVENTI ON [ 00021Chenpki nes are chenotactie cytokincis,
of nol ecul ar wei ght 645 kDa, that are released by a wide variety of cells

to attract and activat expeRENSveiRetNeelvEIAREMIOPDDLEBREsE Nacrophages, T
and B | ynphocytes, eosinophils, ha %l@lésc and nentrophils. There are two

maj or cl asses of ehenol dnes,CHEEO K whether the first two
cysteines in the am no acid sequence are separated by a single 23rt:IT:0
acid (CXC) or are adjacent (CC), The CXC chenokines, such as interleukin-8

nent rophi | -activating protein- ZFWQSFWéﬂBJnH growt h stinul atory
activity pnteinpobMy | SA)s i8S nNaEBOLaGEyGo RpipBRiiy Modlfiordeterophi | s and T
20 | ynphocytes, whéreas the CC chenokines, such as RANTES, MP-1[, the
mouocyt e ebei nrtERRTF Ectipito PRAPRECCY BT Posiops epntajpig. the sapepod meilipds ofop- 5) and
the eotaxins (4y@RGhesdhe &R aEHEIPIAEhIE afiQfrove TR OLinArhBAtorG @lskasdsy Pes,

macr ophages, T brinphocydes, eosinophils, dendrite cells, and basophils,

[ 0003] The chemokiciisng pipfmpyng fiesasepapd beartiodly fhaepaiid pdptis e pel onging to
the Nfam |y of @mpngkeiligaoupl ed severs-trausnenbrane-domain proteins which
are ternmed "chenokine receptors.” On binding their cognate |igands,

chenoki ne ré€eptors transduce an intracelltriar signal though the

associated trineric 6- protegASkcResmNs ORTHININVIONONOt her responses, a
rapid increase in intracellular calciumcaoncentrati changes in cell

. | n,
shape, i ncreaseld®®tpr ddemeHnSRreCRIMcHS C%W’Brioéﬁw%ﬁ"éé‘ﬁlg@s@ RgPa.
degrartul ati on, pane LDt OidOarelol odll B AtdcOMd 2R QE BmdhEothé ckieast ten
human chenoki ne receptors that bind or respond to _Cchﬁgle)r nol dnes, with the

fol | owi ng char a¥PErPICPECSPRITIASS: TEPRB|VpRfocyiesgRsiop aseptieRE 11a, MCP- 3,
15 neutrophils. There are two major classes of chemokines, CXC and CC, depending on

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 interfeukin-8
(IL-8), neutrophil-activating protein-2 (NAP-2) and melanoma growth stimulatory
activity protein (MGSA) are chemotactic primarily for neutrophils and T

20 Iymphocytes, whereas the CC chemokines, such as RANTES, MIP-1a, MIP-1p3, the
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.

[0063] The chemokines bind to specific cell-surface receptors belonging to the

25  family of G-protein-coupled seven-transmembrane-domain proteins which are termed
“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 infracellular calcium concentration,
changes in cell shape, increased expression of cellular adhesion molecules,

30  degranulation, and promotion of cell migration. There are at least ten human
chemokine receptors that bind or respond to CC chemokines with the following
characteristic patterns: CCR-1 (or “CKR-1” or “CC-CKR-1"") [MIP-1c,, MCP-3,
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MCP-4, RAM S) OCR-2A and CCR-213 (or "CKR-2A"PCKR-2B."or

"CC- CKR2A"/ " CC- CKR- 2F3") [MCP-1, MCP-2, MCP-3, MCP-4, MCP-5-j:CCR-3 (or
"OKR3" or "CC-CKR-3") [cotaxin- eotaxin-2, RANTES, MCP-3, MCP-4]; CCR--4
(or "CIKR-4" or "CC-CKR-4") PARC, MDCL OCR-5 (or "CKR-5" OR "CC CKR-5")

[ MMin, RANVD38)9/18M45P413]; CCR-6 (or "CKR-6" or "CC CKRC/US2ROUS560CR- 7
(or "CKR-T" or "CC-CKR-T) [El/21; OCR-El (or "CKR-8" or "CC-CKR-8") 309];
OCR-10 (or "CKR-10" or "CC-CKR-10") [MCP-1, MCP-3]; and OCR-11 NCP-1, MCP2,
and MCP-4), [00041in addition to the manmal i an chenoki ne receptors,

mamal i an 10cytmrregakm«imsg.cszaszzlxh@rw&vhmrgeKRmd/”pKR\aB’%swc-n&Re been f
shoWtto exprss, . jn.i i i 1ndin operties o
nerti G d TEC res bR SRR SR s MU e RE e 3¢ can
cause rapi d nobildr zatCem-D% [wakieilumi@,mm?syMle yiceng.aniErd4 (gcept OL S.
Recept or expressi Jmay er m.ssi i.nfecti ) . i Jor the
subvgr si on 8f n%’f n&ﬁﬁﬁ%ﬂ&y&ﬁﬁ(\s{m& PFEHSC(QF }C%g}]gy?lglsé@r&@zg ?5

i nfection. .ﬁgo{iégggamb:mﬁwmnﬁp;wmod@oﬂfnmse?tt;‘@cs%m@][nmﬁc]@&@ﬁ?, CCR2,
CCR3; CCR5 an P, can act as _co-rec ors fbr the infection o

Tl i an-col | S/ 6 G oBeC CAS T OREL o CRRAAB IR 18 “Fk e I

i mrunodef i ci encyooyiormrsBS o “MMR-(PRPEIT e Revey TRIGME $4@N3; idagigr-cognat e

receptors have n_i i cat ed as being 70i nportant medi ators of
i nfl ammat ory, i@f@ébh‘%@#’ 35%qufﬁlrunor egul atry di sorders and di seases,

i ncl udi ng ast hneo@nd ah hatBh € HE HEAHEHN RSO kecaford Waginiame pat hol ogi es
such as r hemrat oid arthritis and arthroscierosis (reviewed in: Carter, PR
Current Opi hl orfYIoHee s PeBrTITBYGS AP 6% ruges havpyecnpppiicxRiessdlr . | Ann.

Reports Mai Chaintectddis, psins i theSanndeiSeries @l chemdRindGeck}i&s., HUpAay 1999, 4,
80; Premack et @Jﬁ or. QHatI TIC, the

,. Nafure 25Medj.cine 2, 174). . . _
chenoki ne nacro Q&E‘O}t‘lﬂ‘fst %%%%@Tﬁ:ﬁ;’&f]{g’%%i cenvyesrapigpoilizaion ¢t 5 r ecept or
CC Chenvi ci ne Rarep @4 these (/EIR-chdodpd RYepord IREBHpa expdssion MayictpedGisiveg
| eukocytes to site

AR A () LT e T R
i ncrease i nij ntanaeepdnid @linfEbic | AU RALIBERNINaa Chdbkink ReER@s ecthexpr essi on of
cell ular30adhes) an, PLEULES ncShdbals d59Lanel aLlon, «20d e prpmoti on of
mammalian cells by microbes as with, for example, the human immunodeficiency
virses (HIV).
{0005] The chemokines and their cognate receptors have been implicated as being
20 important mediators of inflammatory, infectious, and immunoregulatory disorders and
diseases, including asthma and allergic diseases, as well as antoimmune pathologies
such as rheumatoid arthritis and arthrosclerosis (reviewed in: Carter, P.H., Current
Opinion in Chemical Bielogy 2002, 6, 510; Trivedi et al., Ann. Reports Med. Chem.
2000, 35, 191; Saunders et al., Drug Disc. Today 1999, 4, 80; Premack et al., Nature
25 Medicine 1996, 2, 1174). For example, the chemokine macrophage inflammatory
protein-1 (MIP-1ox) 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-1¢ binds to CCR-1, it induces a

rapid increase in intracellular calcium concentration, increased expression of cellular

30 adhesion molecules, cellular degranulation, and the promotion of leukocyte migration.



WO 2009/ 158452PCTI US2009/ 048564 [ 0006] I n addition, denonstration of the
chenotactie properties of MP-la in humans has been provi ded experinentally.
Human subj ects, when injected nth-ado:many with MP-1a, experienced a rapid
and significant influx of |eukocytes to the she of injection (Brummtt, ME,
J I ffnnun. wO0@y1382k, 3392- 3401). [0007] Denonstrati on ofcwiodommsss ance of
the MP-locteR -1 interaction has been provided by experinment; with
genetically nodified mce. MP-lot -1- mce had normal nunbers of

| eukocytes, but were unable to recruit nonocytes into sites of viral

inflamation afihes) | MuMeiteh akhenRgRion BeGe telnbiactddiMdpdstics £-MIM 1680 WET € shown
to be resistant to collagen anti body induced arthritis, Likew se, CCRi -/-

nice were 10undBMershgs et pgridedfaptrisphally: Sumresutivss VeRdwErsli th MP-1a in

viva: nmoreover it dgmRes hRiemml o, Rk osthRentsanki §isiRhn Gy b Ritldyi§ge di d not
mgrate in response to MEP- la, thereby denmonstrating the specificity of
the M P-1 oi | Co-thesite phiniptive (Bgmmetr NeEvi- dBr4n 2900at. HEfétH)|l y normal heal th

of the NI'IP-4a gy an@e%ﬁ;miomleﬁngaﬁw&%?m@ﬁ/ﬁﬁmbg.ltihgaaﬁjn%ayp_ti on_of

the MP-1a/CCR-1 interaction does not induce 15physiological crisis. Taken
t oget her, thesdeduairavided s cxpadmerds vitfegeodivellusidfedntiest MiBtlectims hahat Nock

t he actions of | I ti f 1 RAf.] ammat cuy
and aut oi nmune nm*lé?“ er % .Oq%?%yﬁsgfﬁ%kt%%%n%&ﬁ%sr E&ngwﬂgﬂgjgﬁg sgtloiglf(tféf) g‘glaliin a
nunber of di ff enfmtmagion afiet inthge alsdienpo dBEstlyaBllittés € nlsedetoehawm.to BO008j It i s

known that NAP- |4 .58 eval thd) &SR Rl lbuichrand plogd, of 20pat ient s

with rheunmatoi d ar ver, several studi eés have denonstrated the
pot enti al tHer apeid focecnat naetraphilsavitea goaleigyal afth Mil 1N vilcab@GeGHE, thent er act i on

T Crenti 10 e o LSOO SIS B T,
Lki a- 1, 111CC 2.1otHhEicky, dembakubigfthelspédavidy ef the PIIHIo/CCRM 2bfpiick. Chem R 0.
2002, 5, 5)0- 52\!?22bilitysgn %gneirasly inc?rmg.lrh%gl%hncﬁ‘%etl\/ Eloct —P—%.BCP S&Sqﬂggyﬂgg isOf
noteworthy, in that disruption of the MIP-1e/CCR-1 interaction does not induce
15 physiological crisis. Taken together, these data lead one to the conclusion that
molecules that block the actions of MIP-1a would be useful in treating a number of
inflammatory and autoimmune disorders. This hypothesis has now been validated in
a number of different animal disease models, as described below.
[0608] It is known that MIP-1a is elevated in the synovial fluid and blood of
20  patients with theumatoid arthritis. Moreover, several studies have demonstrated the
potential therapeutic value of antagonism of the MIP-1o/CCR1 interaction in freating
rheumatoid arthritis.
[0009] It should also be noted that CCR-1 is also the receptor for the chemokines
RANTES, MCP-3, HCC-1, Lkn-I/HCC-2, HCC-4, and MPIF-1 (Carter, P.H., Curr.
25  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
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-1e.,” it is to be assumed that this is equivalent to

30  “antagonism of chemokine stimulation of CCR-1.”



formula (1) described herein antagonizes MP-hu by binding to the CUR-I
receptor, it may be that this conpound is also an effective antagoni st of
the actions of the aforenentioned ligand that are nedi ated by CUR-1.
Accordingly, when releirllCe is nmade herein to "antagonismof MP-la," it
is to be assopmdiishat this is equivalent to 30 "ant agormcamsodovoseamoki ne
stimulation of CUR-1." WD 2009/ 158452PCMrs20091048564 11/ 400101Recently, a
nunber of groups have described the devel opnment of small nol ecul e
antagonists of MP-1it (reviewed in: Carson, KG et at, Ann. Reports 2(fral
(Them 2004, 3990184 9- Ra@hily, SHIMRRY &npd hdvE ddsiivisie GV eLRBkbAGEOr di ngl y, the
present invention provides an antagoni st or partial agonistiantagenist of
tvl1P-1(1 or Cerlecyle ppiagopiis Pl MER-| ¢ ireyewed in: SRS it Gt tledlt fergee Msfabl e salts
thereof 110012%¥he Poesenusifention provides pharmaceutical conpositions
conprising a 10pharmaceutical 'y acceptable curl & and a therapeutically
effective tannin of the conpound of the present invention or a

phar maceutical | y acceptabl e sg@hinfyioporthiss pofeNP@b31The present invention
provides a nmethod the treating rheumatoid arthritis and transpl ant
rejection, conpflig] ngAﬁWﬁI?ﬁbsfg'@rert yeTaionBSYIdesin pagpnistor SeEH t r eat ment a

t herapeuti cal | y,&fi& a61JoNie ANRPAL oPECRNGLRTPRUNG, &fpharﬁﬁcaeﬁﬁ_ﬁrﬁnt i nvention
or a l5pharmacettically acceptable salt formthéreof j00141The present

i nventi on pr oviackegtalle padis oot or treating inflammatory

[0012]  The present invention provides pharmaceutical compositions comprising a

10 pharmaceutically acceptable carrier and a therapeutically effective amount of the
compound of the present invention or a pharmaceutically acceptable salt form thereof. '
[0013] The present invention provides a method for treating rheumatoid arthritis
and transplant rejection, comprising administering to a host in need of such treatment
a therapeutically effective amount of the compound of the present invention or a

15  pharmaceutically acceptable salt form thereof.

[0014} The present invention provides a method for treating inflammatory
diseases, comprising administering to a host in need of such treatment a
therapeutically effective amount of the compounds of the present invention or a
pharmaceutically acceptable salt form thereof.

20 [0015]  The present invention provides a piperidinyl derivative for use in therapy.
[0016] The present invention provides the use of a piperidinyl derivative for the

manufacture of a medicament for the treatment of inflammatory diseases.

DETAILED DESCRIPTION OF THE INVENTION

25 [0017] In one embodiment, the present invention provides a compound of formula
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di seases, conprising adm nistering to a host in need of such treatnment a
therapeutically effective amount of the conpounds of the present invention
or a pharmaceutically acceptable salt formthereof 20(00151The present

i nvention provides a pipe-6E31E3y! derivative for use in therapy.

1: 00161The wo emends4iznvent i on provi des the use of a pi pexardisayp/oess vati ve
for the manufacture of a nedicanent for the treatnent of inflammtory

di seases, DETAI LED DESCRI PTI ON OF THE | NVENTI ON 2510017] I n one enbodi nent,
the present invention provides a conpound of fornula (1): or

stereol somers Qﬁﬁ&@ﬁ&ﬁﬁﬁﬁﬂbm&@&ka@ﬁQ@&kﬁBkﬁﬁﬁ@k&@fthereOf 100181The
present invention PrOVIdeS a piperidin mpound that has an unexpectedly

advant ageous prfig] e &e%ﬁﬁw@eﬂww %P‘P‘iﬂﬁ‘f“ﬁi ©EPeUgthay PR 1. activity,

for exanple, thge A)?bd@&ﬂ[ﬂ éaumoecﬂ%ﬂoﬁ@tag ¥fispakte &b RE hhibRord Bt deat i on
5US2007/ 0203056 hépUb i shed Septenber 6, 2007, and aSS|gned to applicant.

Nbre pr ef er abl yetivithdorsappienes rRaseRfipYdervetives Jeseriesd isappleiohr of i 1 e wi t h

m ni mal dr ug- drisgod Mi208636 i1 OpbAdtEa Sdph@lbeld, OReT ddessidnbed apafﬁ&t Kgrotet an
attractive candidate for clinical developnent Accordi ngly i s these

unexpect ed proﬁ@#@#&&ﬂﬁwﬁﬁ@mﬁﬁﬂWGWS?ﬁﬂﬁﬁﬁﬁ?ﬁé?ﬁ@ﬁ”?ﬁ%?mﬁﬁk@“$ﬁ@gconpound of
fornula (1) desikaiof adddfinedpRp@Ees@hal APRA FRELUECRldiRGEMcliniBPO191I n anot her

enbodi ment, the present invention is directed to a
development. Accordingly, it is these unexpected properties alone and/or in
combination that make the compound of formula (I) desirable for use as a
10  pharmaceutical agent.
{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
15  modalation of chemokine or chemokine receptor activity comprising administering to
a patient in need thereof a therapeutically effective amount of a compound of formula
M.
[6621] In another embodiment, the present invention is directed to a method for
modalation of CCR-1 receptor activity comprising administering to a patient in need
20  thereof a therapeutically effective amount of a compound of formula (I).
[0022]  In another embodiment, the present invention is directed to a method for
modulation of MIP-1o, MCP-3, MCP-4, RANTES activity, preferably modulation of
MIP-1o. activity, that is mediated by the CCR-1 receptor comprising administering to
a patient in need thereof a therapeutically effective amount of a compound of formula
25 (.
[0023] In another embodiment, the present invention is directed to a method for
treating disorders, comprising administering to a patient in need thereof a
therapeutically effective amount of a compound of formula (I}, wherein said disorder
is selected from osteoarthritis, aneurysim, fever, cardiovascular effects, Crohn’s
30  disease, congestive heart failure, autoimmune diseases, HIV-infection, HIV-associated

dementia, psoriasis, idiopathic pulmonary fibrosis, transplant arteriosclerosis,



pharmaceuti cal conposition, conprising a pharmaceutically acceptable
carrier and a therapeutically effective anount of a conpound of formula (O:
[ 6020] I n anot her enbodi nent, the present invention is directed to a nethod
for 15 nodul ati on ofi chenoki ne or chenokine receptor activity conprising
adm ni st er i WQ 209/1884pati ent in need thereof a therapeutiBel/US2o@folgsct i ve
anount of a conpound of fornula (f). 100211l n anot her enbodi nent, the
present invention is directed to a nmethod for nodul ati on of CCR-1
receptor activity conprising admnistering to a patient in need 20 thereof

a therapeuti cal prysiefiif-as therBeadPidoded OfairtratAROLIOShI pair) i @adk0. [ 0022] I n
anot her enbodi nent, ..t he VeoEslc-:'nt inventjon is dlélPeCt ed to a. t hod for

modul ati on of MIP™! dijspss. BERUYE PRLTSASYSIeE WP SRS SRR BR S of

activity, that seﬁlmmﬁmrais@odwulbmm&maaﬁ.ﬂ@@wgolda@mruhsdsagoﬁgm ni stering
to a patient in need({ %reof at eraﬁg]teutl aI I%‘deffectl e. arm]unt of a
conpound of f or HEHTEOA] §ririfi fF5'8aGst: YRS REPL PIRERc artppitis. BEERERt i nvent i on

is directed 10 aydmid@irdia)fof éxaapleNgindhs Qb edliSde gaRaRioh §i HPcagiiitivast ering to
a patient in need thﬁr eof a ther a%eutl cal I%/ af fective anpunt, of a conpound

of formula (0, ReRapsiHarsaciion SO HER! PRoCk BT PP 8 EX WS PIT i fi s,

ﬁneur yfsm | f evercan@ay ﬁ}uemalsgublars ﬁﬁeﬁa&?;ﬁsﬁrms@f’ﬁﬂﬂﬁme&o@e&#ﬁ aRSEes, sﬁ&ﬁgezt ive
eart al lure, autol ne IS I NT ec ssocl at e enent i a,

beari asrs. 1o dBB AP RO ORI E FTOG B SPr nMP IR or ool &

physical | y- or atbefes,qal dkympie) dkie ash basaten dtagrmmmon new @pabdive, pain,

i nfl anmat ory. bowel dj sease, aiveolitis, tive colitis, s stemc | upus
eryt hemat osﬁos O}ﬁgﬁﬁﬁﬁh‘fﬁgfﬁlng'@?’ﬁfﬁe‘?’?@ﬁ’ﬁ?ialf ?E]?B?ﬁ er ui onephr | t?/s ast hrrap

mul tiple sclerosisy am foosedneiodsics, the bﬁhﬁﬂ"ﬁlhﬁﬁndorﬁalé Hifdcleli kS méte@iﬂaxnosi s,

organ transpl antatl an soriMc arthritis, el Onla, all erg| es,
by exanpl o -SRI G L ST BTr HE o Ui et
hepat ocel | ul ar tﬁ&ﬁ;ﬁhﬂnﬁmaeffeetokamemﬂafammﬁfd of e Rr OSI s renal "fi br osi S,

and ot her cance ohn' s di sease mmat ory
bowel di sease, @@755 { eni aqog'ﬁh%“bé’gﬂeﬁ oif g{eﬁfghlgveﬂﬂﬂf)lf g’ﬂﬁc §%‘T ‘E?tg%‘{tg
rheumatoi d gt I‘tfdaﬁﬂoﬁnﬂaﬁﬂilll”&dljab(ﬁveﬂfmeéamm;ﬁkﬂn@ EdhiRiSterideqt o @aRAIh BgedSKi N and
mast cell deg, rt &Q?f%%ﬂe%@edu@a]ﬁ e?fec(i::lge r%‘u%% ofa compound of formula (I).
[0026]  In another embodiment, the present invention is directed to a method for
treating Crohn’s disease, comprising administering to a patient in need thereof a
therapeutically effective amount of a compound of formula (I).
20  [e027] In another embodiment, the present invention is directed to a method for
treating psoriasis, comprising administering to a patient in need thereof a
therapeutically effective amount of a compound of formuia ().
[0028]  In another embodiment, the present invention is directed to a method for
treating systemic lupus erythematosus, comprising administering to a patient in need
25 thereof a therapeutically effective amount of a compound of formula (I).
[0029] In another embodiment, the present invention is directed to a method for
treating multiple sclerosis, comprising administering to a patient in need thereof a
therapeutically effective amount of a compound of formula (I).
[0036] It another embodiment, the present invention is directed to a method for
30  treating rheumatoid arthritis, comprising administering to a patient in need thereof a

therapeutically effective amount of' a compound of formula (1).
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10hepat ocei | ul ar carci noma, osteoporosis and renal fibrosis. [0024]In

anot her enbodi nent, the present invention is directed to a nethod for
treating inflamuatory di seases, conprising admnistering to a patient in
need thereof a therapeutically effeeiive anount of a conmpound of fonmla

[ 0025] i n anwbhew/1gsatxodi nent, the present invention is diareRen/is6a net hod
tbr 15treating inflanmtory bowel disease, conprising admnistering to a
patient in need thereof a therapeutically effective anount of a compound of
formula (1). [0026i I n another enbodi nent, the present invention is directed

to a nethod foa[otm?at ihﬁ‘&o@é@&iﬁo&in@héﬁ@F@sen@iﬂ%fi&ﬁk BigbcRA M Nh&h&IbNg to a
patient in need thereof a therapeutically effective amount of a conpound of
formula CO. 70['COORIY eHm et canprsaerertrisiinglogradah FeslsEat8n i s

directed to a nBthRGGY et ®RlbinbEht BEOE RS of LMWL (i Ng adni nistering to a
patient in need thereof a therapeutically effective amunt of a conmpound of

formula (T). 100981 n Inpsiteesmbedipiset e atesent REenperds dictef IABREPWH s direct ed

to a method § Orirearing milfifiéh! é?&na?yéiﬁrﬁﬁjngaﬁﬂﬁﬂﬁ@riﬁét&f%?&ﬁﬁﬁ@ﬁé&meﬁ&wri si ng,
adm nistering” to a patient in need 25thereof a therapeutically effective

amount of a conpausEialy ¢t pf 2 gomoidch oaRYe Her  enbodi nent, i he

present inventi [@5’33? S 4i LRakath Jo@inRntE PR BlentibEialikddd MM hétdeoscl er osi s,
conprising adm nistering to a patient in need thereof a therapeutically

ef fective ampurifeatis HegEmpyenaniyt skipprtmast Cf feeringBaemip ymptHér>enmbodi nent ,

the present invQRbians disifidRs tedkithtdh 1Bl MadofNierdRiticaat digive heunat oi d
arthritis, conprising admnistering to a patient in need thereof a

t her apeut i cHl | yABPRigd f FRPoapRfrie™gR (8- conpound of fornula (1),

[0034]  In another embodiment, the present invention is directed to a method for
treating hepatocellular carcinoma, comprising administering to a patient in need
thereof a therapeutically effective amount of a compound of formula (I).

[0035]  In another embodiment, the present invention is directed to a method for

15  treating osteoporosis, comprising administering to a patient in need thercof a
therapeutically effective amount of a compound of formula ().

[0036]  In another embodiment, the present invention is directed to a method for
treating renal fibrosis, comprising administering to a patient in need thereof a
therapeutically effective amount of a compound of formula (I).

20 [6037] In another embodiment, the present invention is directed to a method for
treating inflammatory diseases, for example, inflammatory diseases which are at least
partially mediated by CCR-1, comprising administering to a patient in need thercof a
therapeutically effective amount of a compound of formula (7).

[0038] In another embodiment, the present invention is directed to a method for

25  modulation of CCR1 activity comprising administering to a patient in need thereof a
therapeutically effective amount of a compound of formula (I).

[0039]  In another embodiment, the present invention is directed the use of a
compound of formula (I) in the preparation of a medicament for the treatment of a
disorder, said disorder is selected from ostecarthritis, aneurysm, fever, cardiovascular

30 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,

-7-



- WD 2091158452PCPUS2009/ 048364 [ 00311l n anot her enbodi nent, the present
invention is directed to a nmethod for treating psoriatic arthritis,
conprising adm nistering to a patient in need thereof a therapeutically
effective anount of a conpound of forrmula (I1). 1003211 n anot her enbodi nent,
t he presentwonesenss4en is directed to a nethod for 5treatdmgs2olosdspl e

nmyel oma, conprising admnistering to a patient in need thereof a
therapeutically effective amount of a compound of fornulalD. [00331ln

anot her enbodi nent, the present invention is directed to a nethod :for

treating all er gie@Spathit Plin, BXRARIaBry toleNdiaigd, MslitisCatdategnanuyladniion i n eye
conjunctiva, conposing admnistering to a patient in peed thereof a

t her apeut i cal | yUSF FREFNYRSUSASRAGIOET SSH BRBEinel PP 1003411 n
anot her enbodi neiiple clkeos! LB IerbHY Rl @Bidlafhrdis/ €6dneds, bga met hod for

1 need t hor eF P HHEBEGE TGP B BETP MO OF SHRURgORHd of
formula (/) .5 10936&kiiRe@n0t6! in@fhginARIE, hefatRel IR S8ARomVEREIAN 1S directed
to a nmethod for 15treati n% ost eopors_osi S cconprr i sifn‘ l:;ldrri ni,sst egsi ng to a
patient in need?P¥ierEEPORSE AP LTS RAPHS BIFEIFT TRt P conpound of
fonui | a [ 0036] i ool ihimnerRosiviefiteasd HeteRic@gRB bryihaMA6Hus, afultiph directed to a
met hod for sclerosis, rheumatoid arthritis, multiple myeloma, allergies, for example, skin and
mast cell degranulation in eye conjunctiva, hepatocellular catrcinoma, osteoporosis
10 and renal fibrosis.
[0040]  In another embodiment, the present invention is directed to a compound of
formula (I) for use in therapy.
[6041]  In another embodiment, the present invention is directed to a
pharmaceutical composition comprising a compound of formula (I) and one or more
15  active ingredients.
[6042] In another embodiment, the present invention is directed to a method for
modulation of chemokine or chemokine receptor activity 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
20 ingredients.
[0043]  In another embodiment, the present invention is directed to a method for
modulation of CCR-1 receptor activity 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.
25 [0044] In yet another embodiment, the present invention is directed to a method
for modulation of MIP-1a, MCP-3, MCP-4, RANTES activity, preferably modulation
of MIP-1a activity, that is mediated by the CCR-1 receptor comprising administering
to a patient in need thereof a therapeutically effective amount of a pharmaceutical

composition comaprised of a compound of formula {I) and one or more active

30  ipgredients.



treating renal fibrosis, conprising, admnistering to a patient in need
thereof a therapeutically effective anmount of a conpound of forrmula (f.).
20[ 0037] I n anot her enbodi nent, the present invention is directed to a

met hod for treating inflammtory di seases, for exanple, inflamuatory

di seases wwahooan#s4at | east partially nedi ated by CCR- [BCTEEHIpNI0$H56H]:
admnistering to a patient in need. thereof a therapeutically effective
anount of a conpound of fornula 100381Jr anot her enbodi ment: the present
invention is directed to a nethod for 25npdul ati on of CCRl activity

conpri si ng admi[pi4s] er iNGother shbB&@ineMNthe n%n’@seﬂﬁﬁ@ntﬁd]ﬂ§ @akredtdedmaaut i cal |y
effective anount of a corrpound of form3la (1 ‘%00305_l n anot her

enbodi nent , thérebtl"@éiélh*f" %y W’éﬁ‘i‘ﬁ"éﬁd"i’lgmﬂ'i"?gé%%w? BNFE BRI Y conpound of
fornula (r) in théﬂ@earcem:;adm&uv@am@dnt af IRinRaeRd cdfositihecdipgaticent of a

di sorder, said di sorg ﬁ is selected fromosteciart hr*}tl S, .aneurysm fever,
car di ovascul ar BBPERf gripanulaDang greor goseasty NS VR HEEFIO IS ur e,

ant oi mune di seas@é&d frdil dstdobriteigit, i a0dhuyshiPleva s Redvascliedrdaendtna, dise&er | asi s,

i di opat hi ¢ pul nobnary fibrosi transplant arterjosclerosis, physically- or
chemical | y- i nd&&'é%ﬁ*%feﬁ?ﬁ‘i‘ ff“f Ga RO IR, s HITY Bk oD Wfars%?ﬁﬁﬁﬁory bowel

di S S. Se., al VQﬁlnbﬁt!a,spsmlyﬂsﬁQ&l@fgdthdepxﬂﬂbﬁabl fﬂ)rosisyﬁinsélmuﬁerﬁky&&%ﬂﬁt osus,
nephrotOX|c Seri |l n3 _nep rulortephritis, ast rrultlple
sclerosis, art WP&%‘:@I%% egncaﬁwé’E?Fﬁ‘i' &) tr&?‘f‘w’f’”tr?p?th‘crpé‘g‘t%‘ ?Jg’i“%to“’or gan

tr ansIol ant Et [ orbogallsﬁueasa,tan\@olialrstmédrdnwslgonﬂuIspstqah@lumsebmmamals! epgbesc for
exanpl e, skjn an e ranul ati on in eye con

hepat ocel | u ar Sﬁrc’i?‘d%ﬁr’% phrp agt W@éﬁ‘“lnp&%¥§5’ﬁ'ﬁ’r%@f"§c BTTS’F'S fibrosis and
ot her cancers, rmuelfa@rcea‘aﬂxyms ﬁ&t@mdais BgalitSRPBRAIPS ol /Blaghritisnhbiapeat ory bowel
di sease, system c | upus yt hemat osus, Itiple sclerosis, rheumatoid
arthritis, tri tTeEMB aileﬁifévlfﬁfr?éam@? |S’éfld'i‘“g§a5t ‘Feﬁfle% PRI S R EA Y mast cel |
deg-notion in e;y@t&@lMluaeirbmana, h@ﬂ@étﬂ&&l&@bﬁop&aﬁgtdﬁ@lrfaarosﬁsﬁceap@r osi s 10and
renal fibrosis. 10Q40%f| nlf r enbodi nent,, .t he gsen i nvention is
directed to a CHHFSURETBT™ désefsfjps?r&ﬁ“sdg%"“i“??t Thet ér‘sease systemic

15 lupus erythematosus, multlple sclerosis, rhenmatoid arthritis, multiple myeloma,

allergies, for example, skin and mast cell degranulation in eye conjunctiva,
hepatoceliular carcinoma, osteoporosis and renal fibrosis.
[0046] In yet another embodiment, the present invention, is directed to a method
for treating inflammatory diseases, preferably, inflammatory diseases which are at
20 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 mere active ingredients.
[0047} In another embodiment, the present invention is directed to a method for
modulation of CCR-1 activity comprising administering to a patient in need thereof a
25  therapeutically cffective amount of a pharmaceutical composition comprised of a
compound of formula (I) and one or more active ingredients.
[0048]  In ancther embodiment, the present invention is directed to the use of a
pharmaceutical composition comprised of a compound of formula (f) and one or more
active ingredients in the preparation of a medicament for the treatment of a disorder,
30 said disorder is selected from osteoarthritis, aneurysm, fever, cardiovascular effects,
Crohn’s disease, congestive heart failure, autoimmune diseases, HIV-infection, HIV-

associated dementia, psoriasis, idiopathic pulmonary fibrosis, transplant

-9.



[ 004111l n anot her enbodi nent, the present invention is directed to a

phar maceuti cal conposition conprising a conpound of fornula (1) and one or
nore 15active ingredients. ,[0042).1n another enbodi ment, the present
invention is directed to a nethod for nodul ati on of chenoki ne or chenoki ne
recept or aovowiobysseenpri sing admni stering to a patientpdu@edssséier eof a
therapeutically effective anmount of a phartnaceuticai conposition conprised
of a compound of formula (1) and. one or nore active 20i ngredients [0043]1n
anot her enbodi nent, the present invention is directed to a nethod for

modul ati on of GER4oskIEcanhRYsicAlGl bVihkMicEIBMPRiced 1gn adMDh&tBhhid@aho a pati ent
in need thereof a therapeutically effective ampunt of, a pharnmaceuti cal
conposi tion conPa¥EPHrovg! Ligiothiee it “]_F“ff?tﬂﬁilcﬁl.‘t‘s(sp’ﬁte‘&’ﬁ&‘pﬁﬁ_e or nore active
i ngredi ents. (Q@AKkhlaRsyselepRoRkiefru KB OB Rerl REPHET € S8Kha, imAMRE i ON 1S
directed to a nethod for nodul ati onq{,g)Fl VIEP-la., MCP-3, MCP-4, RANTES
activity, pref&F51F *HEaHEsS TRt Biris selepesis e AP etiedi at ed by t he
CCM r ecept ors CQJIpakis hrflGitia Gl tpicSh @l dritgal ki es oPbin fB skinAnd@gd cdiher eAyf  a

t herapeutically effective anount of a nnacenti cal conposition conprised

h
of a conpound oF# %‘81‘3‘3(5’350“&#‘1‘6"’614@%&’6 F&argepnY SIS GPEG ent s. WO
2009/ 158452PCl a2k 0435 68k ofiORAD} HeNcadttad, feferabFPOdhTBfiscase, psbBaspl esent
invention is directed to a nethod for treati_grch; a di s&{??er conpri si ng
adni ni stering ti&RMEY B! fiFasn B B TN ZPUNG CEIFY ef fect i ve
anount of a phahdmeeutireals, HAMPR iR, Lot ifsedritle, skif oiipedndiof fornul a
(ft and one erein said disorder is selected

or relactive in redig{;ts, ﬁ\@ !
from ost eoath hrie@PRIangy i 7'y SHUPEG PRSIy SHSEETH Qe RPSE Pl rengf ohnt s
di sease, congesiuraé. heart {M nme, autoi nmune di seases, HI V-infection,
H V- associ ated denentia,. psoriasis, |diopathic pul mpnary fibrosis,
transpl ant art e[g?“gi cl b—,, j gfgt’anotger em’bo«iiment,e:ﬁe prcsentenver%n?s C};recte to the use
of a pharmaceutical composition comprised of a compound of formula () and one or
more active ingredients in therapy.

15 [0050]  The invention may be embodied in other specific forms without departing
from the spirit or essential attributes thereof. This invention also encompasses all
combinations of alternative aspects of the invention noted herein. It is understood that
any and all embodiments of the present invention may be taken in conjunction with
any other embodiment to describe additional embodiments of the present invention.

20  Furthermore, any elements of an embodiment may be combined with any and all other

elements from any of the embodiments to describe additional embodiments.

DEFINITIONS
[0051] The compounds herein described may have asymmetric centers.

25  Compounds of the present invention containing an asymmetrically substituted atom
may be isolated in optically active or racemic forms. Tt is well known in the art how
to prepare optically active forms, such as by resolution of racemic forms or by
synthesis from optically active starting materials. Many geometric isomers of olefins,
C=N double bonds. and the like can also be present in the compounds described

30  herein, and all such stable isomers are contemplated in the present invention. Cis and
trans geometric isomers of the compounds of the present invention are described and

may be isolated as a mixture of isomers or as separated isomeric forms. All chiral,

- 10 -



physi cally- or chem cally-induced brain trauma, nenropathic pain,
i nfl ammat ory bowel disease, alveolitis. ulcerative colitis, systemc |upus
eryt hemat osus, nephrotoxi c 10serum nephritis, gloneridorsephritis, asthng,
mul tiple sclerosis, arthroselerosis, rheumatoid arthritis, restenosis,
or gan transpbaswasdsen, psoriatic arthritis, multiple nysiusianoadsber gi es,
M exanpl e, skin and nast cell degranul ation M eye conjunctiva,
hepat ocel | ul ar carci nona, col orectal cancer, osteoporosis, renal fibrosis
and ot her cancers, preferably, Crohn" s disease, psotiasis, inflammtory
bowel di sease, &y&t@hkGe, rabbhidPiss IAAIREIRILQSHSeriB Wbk ol Qusalhehesi s,
rheumat oi d arthrLt%ﬁ, Eylhi |l e q%elonah a]ler%ie%, for eﬁa l e, skin and
mast cel | degr dAGPHEE 8IS e%&“?‘éﬁ% AFUHAO LT SAETE e FRFFEFY ¥ar ci noma,
ost eopor osi s anddicsggdal fibrosis, [0046] 1 n yet another enbodi nent, the
resent inventi is directed to a nethod for_ treat] i nf| anmmat ory
(Fj)i seases, pref elﬁgsﬁll Y, qnﬁF'Fa&H‘i’P&etr8?@/‘3081"@'(5}93?250'%]&3I‘Pa?éfilﬁ&g?f SUpHICEY Y Bhar ti al |y
mﬁdi ated by ﬂl%oh)%)?ﬁd)\m ih8 biher. s, ?ﬂ @ttﬂ&[]s'tea@c}temis@iq@aﬁe:cemdeieﬂtm_@q;a;& her eof ad
t herapeutical ly ective anmou of a phartuyaceu]ical .conposition conprise
of a conpound o%f%}%’fﬁﬁwaa*v?@“fy- Bher et ﬁeﬁ?ﬁf'@l%@%ﬁfwﬂﬁ%@ [2eS° [ 0047] I n
anot her enbodi NMeRitved bREIPRC QSiBNA chirklts R0 By 4 Sscllitiof adifch k@ hangwgthied f or
nodul ati on of R-1, actjvit OﬁEJLSing adm nistering to a patient in need
thereof a ther 8“?F65FP§“%W¥%§?' d"SHount of a pharnmaceutical conposition
conprised of a [oEEspoUNde pHrask OptILhReiticdilyandprabie’ 9 EmpTBfee haeih kvefel puedi erits,
[00421]in aﬂgth r enbodugent,.khe resent %p{fnti n isld'rect d %o t he use
of a phar matot i CEF “CHPES; PHGH cTHPPP LS 6 Oﬁ(fﬁﬁgﬁﬁﬁg’% AL PR (1) and
one or nore actscme of RYheEeded Ridgment, REtpl ERakEh icOMacotitatheagugament for the
treat nent of aldisopder, 0.sai d. di sorder is se|ected &ron1osleoarthritis,
aneurysm f ever’ T@h P& FEETUPAT WiOH ERCESTVORRAD: "R YETECERGES P ve heart
failure, autoi romsngroble:seaseslicddod-coifegtia@withkRsasbleciatiatkdenent i a,

riasis; idi i | non i brosi transpl a
psoriasis; id 0[9@4? c A@ ‘i’me’&“ﬁe%&?"p an%age%ticsally acceptaﬁ)li)e sal?st’ refer to derivatives of

15 the disclosed compounds 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

20 gquaternary 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,
sulfuric, sulfamic, phosphoric, nitric and the like; and the salts prepared from organic
acids such as acetic, propionic, succinic, glycolic, stearic, lactic, malic, tartaric, citric,

25  ascorbic, pamoic, maleic, hydroxymaleic, phenylacetic, glutamic, benzoic, salicylic,
sulfanilic, 2-acetoxybenzoic, fumaric, toluenesulfonic, methanesulfonic, ethane
disulfonic, oxalic, isethionic, and the like.
[0055]  The pharmaceutically acceptable salts of the present invention can be
synthesized from the parent compound which contains a basic or acidic moiety by

30  conventional chemical methods. Generally, such salts can be prepared by reacting the
free acid or base forms of these compounds with a stoichiometric amount of the

appropriate base or acid in water or in an organic solvent, or in a mixture of the two;
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arteriosclerosis, physically- or chemcally-induced brain trauma,

neur epat hic pain, inflamatory bowel disease, alvecilitis, ulcerative
colitis, system c |upus erythematosus, nephrotoxic serum nephritis,
glorriertilonephritis, asthma, nmultiple sclerosis, arthrosclerosis,
rheumat oi d o bdwiisss®, restenosi s, organ transpl ant ati orecTpsialgse:
arthritis, nmultiple nyeloma, allergies, thr exanple, skin and mast cell
degiinmulation in eye conjunctiva, hepatoceillibi carcinonma, colorectal
cancer, osteoporosis, renal fibrosis and other cancers, preferably,

Cretan's di seas@nerR04dnafibdus nlebh liROWEL: QY1 ROWR! ctilh§ B opasy Sk €M € | upus
erythernatosus, nultiple sclerosis, rheumatoid arthritis, nultiple nyel oma,
all ergies, for %amHiiere BRlERedahitsr stitebleralts vodRGH IAAtEiss i n eye

conjunctiva, 11pafm£elil elnean th R MackasbRARe oMby aioh analodsi Prosi s.
[004911In still yet another enmbodinent, the present invention is directed to
the use of a phdffétesiiciorut ofedrdshasds incesaped Begiesrcea conpound of fornul a

(1) and one pr SMr@fer%ﬁ&EM%idc&@&ﬁ@&ﬁ&&iﬁb%ﬁf&éﬂ@éap)’- ~(00:501The invention nmay
be enbodied in other specific forms wi thout departing fromthe spirit or
essential attrilBtes thukdigp. compiuads efihsdermyl lalesbeatshpdstes al |

combi nati ons ofprghta@b) plefeldlasPRGtafd Alrided® doRUENopkinAlediligi gl n. 1t is
understood that any and all enbodi ments of the present invention may be
taken in conj urfEPPBRY Ricteht ARy ot sERCEhotl hiereult brogeet i sebskath'yi onal
enbodi ments of gyhe cph@send), wiithiehbn RESor idhubiatab 8ok neranysehement s of an
enbodinlerit may be conbined with any and all other el ements from any of

t he embodi mEht s Sttstapfidy Prpecordai™ds ofisg foupHio A hE i centePRErAR Y ONS?f005] | The

conpounds her eidrudesesk hoghioRy have asyinmetric centers. 25Conpounds of the
present invention containing an asymmetrically substituted atom nmay be
i solated in optlP®Fl |y Adctespeonsrs pHERTAPOIS? fEDe ptant &vgpliop 2nown in the art

bow to prepare dam_&ﬁqﬁade&,)éimmawsﬁuq_ésﬁn &Y 6 uBSanByiy REabat. il of raCertlie
reri TIS o. by syrithesii. fromoptical Fy active starting materials. Many

geometri c i sonEPRPdnedhe migsent aventiog Ghiiase PHAMETic S50EErs 4087 9L K& B9 al so be

present in ifhe LHEIRURSE: Heserdf BRR BbstifRAehRl/or 8RhiBdlynBWbknSt abl e, | somers
are contenplated in the present invention. Gs and trans _geonetric isoners
of the conmpound<eraugnte cpmaaadt ofifeipald FErExist 18 RERPs 5t UMEeABS e i sol at ed

as a mxture offoinSOoMEk Mix@lresdBor&® P REssbs IR paratiadaBtiliAldcethiés al , - 10-
enantiomers, or diastereomers as starting materials. When diastereomeric or
enantiomeric products are prepared, they can be separated by conventional methods

20  for example, chromatographic or fractional crystallization.

[0058]  “Stable compound” and “stable structure” are meant to indicate a
compound that is sufficiently robust to survive isolation to a useful degree of purity
from a reaction mixture, and formulation into an efficacious therapeutic agent. The
present invention is intended to embody stable compounds.

25  [0059] “Therapeutically effective amount” is intended to include an amount of a
compound of the present invention alone or an amount of the combination of
compounds claimed or an amount of a compound of the present invention in
combination with other active ingredients effective to inhibit MIP-1a or effective to
treat or prevent inflammatory disorders.

30 [0060] As used herein, “treating” or “treatment” cover the treatment of a disease-
state in 2 mammal, particularly in a human, and include: (a) preventing the disease-
state from occurring in a mammal, in particular, when such mammal is predisposed to

-12-



di asterconmeric, racerinc fornms and all geonetric isoneric ifbrins of a
structure ate intended, unless the specific stereochem stry or isoneric
formis specifically indicated. [0052)One enanti mer of a conmpound of
Formula | may display superior activity 5conpared with the other. Thus, all
of the sterwochwns®tries are considered to be a part of petiespresent

i nvention. Wien required, separation of the racemc nmaterial can be

achi eved by HMG using a chiral colum or by a resolution using a resolving
agent as known to one of ordinary skill in the art, 41053) The phrase

" phar maceut i cal hhy diseeepirahlt Bas noSycehaRh O%Sdsd1QE Rivine i (b) eh®itink ¢he10t hose
conpounds, materials, conpositions, and/or Fosagﬁ torgrs which are, within
the scope of soUffd e b *FHAgHRtEloPEERt WBIPE(C GHevedhs Hseartiet®wi th t he
ti ssues of hunmanubigi BGSssBROS tARNHRLStAM. t hout excessive toxicity, irritation,
al l ergic response, or other problemor conplication, comensurate with a
reasonabl e benefit/risk ratio. 60s4] As used herein, "pharmaceutically
acceptabl e salts" refer to derivati veynafgegshe di scl osed conpounds wherein

Exammtea of ohoPE Lt e B TR TTHR & BT ondohas HE DYORIE mot | | i t ed
to, mneral olr tMag?m @goggﬁ sth&ad 4n8 d@a‘criﬁmﬁé mere(ﬁ;SaisduﬁaT Bldht ptgraalm' ngs t hal raLi

or organi c sa , O aC | C esl es Su as car pox I C acCl ds; . an e | Ke.
The phar maceut i B&fefyesfeqt aBy 5?3?589@%?"?§k‘ﬁ?f’dpﬁﬁé“t ﬁ@"ﬁ’(‘ff‘i\'/‘@?&“‘%ﬁ%ﬂ non-t oxi ¢

salts or the 20preisadrey Hathdse AAVRNS apfeH abrtigafRf. t he parent conpound forned,
for exanple, fromnon- toxic inorganic or organic acids. For exanple, such
convent i onat® nontoxi ¢ salts include those derived from inor gani ¢ aci ds such
as hydrochloric. hydrobrom c, sulfurigxaswhfande, phosphoric, nitric and

the like; and the sail repar.ed fromorganj c _acids such as acetic,

pr opi oni ¢, sucegtﬁ‘? i’ ‘eﬁffsli)@ﬂlgg'é‘{'mﬁhégi”ﬁﬁp‘ﬂ%& ped-carhopylate tartaric, citric,
ascorbic, parnolc, maleic. hydroxy ~C, phenylacetic, ;glut:ureic,
benzoic, salicylic, sui2-acet oxyhenigi C,NI famaric, toluericsultonic,

met hanest abni ¢, ethane disul fbnic, oxati CE/I thicnic, and the |ike.

[ 0,551The pharmaceutically acceptable salts of the present invention can be

f%lme[‘)e/ “by ed Troméie PAL AN, SOMPOUNG MALED £ 8hnSyd. PAS, G R acidic

15  mmol) in THF (1000 mL) was cooled to 0 °C and treated with sodium hydride (60%
suspension in mineral oil) (22.12 g, 553 mmol) in 4 equal portions at 5§ minute
intervals. The resulting suspension was stirred at 0 °C for 45 minutes (“min.”), and
then treated with the dropwise addition of iodomethane (41.2 ml, 658 mmol). The
mixture was stirred for 1 hour (“l¥” or “hr”), and then allowed to come to room

20 temperature (“rt”). Ninety minutes after the ice bath was removed, a rapid exotherm
(20-40 °C in 3 minutes) and vigorous gas evolution was observed. The ice bath was
replaced, and the mixture was allowed to stir overnight as it slowly warmed to room
temperature. The reaction was quenched with saturated ammonium chloride (200
mL) then treated with enough water to dissolve the salts which had precipitated. The

25  layers were separated and the organic phase was concentrated in vacuo. The aqueous
phase was extracted with ethyl acetate, and this extract was combined with the residue
from the first organic phase. The resulting solution was diluted with 500 ml ethyl
acetate, and the mixture was washed 2 times (“x™) with water, once with brine, dried
over sedium sulfate and then concentrated in vacwo to yield a viscous oil which

30  solidified upon standing. The solidified cake was dissolved in 100 mL of boiling
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30conventional chem cal nethods. CGenerally, such salts can be prepared by
reacting the Free acid or base Itirrus of these conpounds with a
sto.ichionietric amount of the appropriate base or acid in water or in an
organic solvent, or in a mxture, of the two; generally, nonaqueous nedia
i ke et her wetdyhssaeet at e, et hanol, isopropanol, or Reatcamsbbobessasie
preferred. Lists of suitable salts are found in Reining-lon Is

Phar maceuri cal Sciences, 17th ed., Mack Publishing Conpany, Easton, PA,
1985, p. 1418, the disclosure of which is hereby incorporated by reference.

S5Sai d ref er enc@gxadéLandMEQERAH ARG N YBAIHWRY 1o' 85185 ROGBempkRBRSLhdle Rddi ti on,
conpounds orthe formula | are, subsequent to their preparation, preferably

i sol ated and pudioPd P¥sEighs di Hiisiinee. eEHoErthee ArceBtdisTrg et ddount by

svei ght equal tfbn, GnQatdh akRANaSRKe diii AL HBxahesC AHARBHNG Welshdgdant i al |y
pure” conpound 1), which is then u ated as descri bed herein.

sed or_formnul
Such 10" subst afPPeIuryasuodderd imm® FAFenobr2OreYieldr it &5147 472l %o cont enpl at ed
herein as part of the present invention, 100571Al| stereoisonmers of the
conpounds of the instant invention are contenplated, either in adm xture or
in pure or substeRrd BByt &-(-shlprorireDdodstmids-Gmetpigsridesrt i nventi on
can have asymghfhogyienters at any of the carbon 15atons including any one
of the R substinment’s and/ or exhibit pol ynorphi sm Consequently, conpounds
of formula | can exist in enanti®nefie, or diasatereoinerio fins, or hi
m xtures thereof. The processes fok_pi ration can utilize racemates,
enantioners, or diastereoners as starting\haterials. When di astereoneric or
enanti onmeric products are prepared, th Er%efgeparated by conventi onal
met hods 70f or exanpl e, chronmatographic or fractiional crystallization.
100581" St abl e conpound” and "stable structure” are neant to indicate a
conmpound t hat i[€063Lf f Acbleien of 4rbeiepshlorobergenc |3 & 831 mpl drenhlrarsusef ul

degree of BT ! Ul O LEBGHIAR, L M Uhne PR Ul oLOR 1 F ko an

ef fi caci ous therapeutic’agen present 1 nven nis Intended to enbody

st abl e conpoundslutich ofhO8GDitiubhertapmet (4e@ly0. Bfhdrdt i vate wimguntititaingd | nt ended

to include an %@&@}nal%mp%rature below -60 °C. The resulting mixture was stirred at ~78 °C for
1.5 hours, during which a precipitate was observed. The resulting suspension was
treated dropwise with a solution of fert-butyl 3,3-dimethyl-4-oxopiperidine-1-

15 carboxylate (73.7 g, 0.32 mol) in anhydrous THF (400 mL) at a rate which maintained
the internal temperature below -60 °C. The mixture was stirred at -78 °C for 2 hours,
during which a clear solution was observed. The reaction mixture was quenched with
saturated ammonium chloride (300 mL) and the resulting mixture was allowed to
come to room temperature. The aqueous and organic layers were separated, and the

20 organic phase was concentrated in vacuo to yield a residue. The aqueous phase was
extracted 2 x with ethyl acetate (300 mL). The combined extracts were added to the
residue from the original organic phase, and the resulting mixture was diluted to 1200
mL with ethyl acetate. The resulting solution was washed 2 x with water (300 mL),
once with brine, dried over sodium sulfate, and concentrated in vacuo to yield a

25  residue. The residue was digested with boiling hexanes (300 mL), and the resulting
suspension was cooled to room temperature. Once at the prescribed temperature,

white solids were collected by filtration, and washed 2 x with hexanes and then air

dried to yield the title compound as a powder (93.7 g, 85% yield).

- 14 -



conpound of the present invention. alone or an anmount of the conbination of
conpounds cl ai ned or an anount of a conpound of the present invention in
conbination with other active ingredients effective to inhibit IviT-la or
effective to treat or prevent inflammtory disorders, 30[ 00601As used
herein, "treatnmgssier "treatnment” cover the treatnent oPCRUSH®IASE4

-state in a manmal , particularly in a human, and include: (a) preventing

t he di sease-state fromoccurring in a mamal, in particular, when such
mammal is predisposed to - 12 the disease-state but has not vet been
di agnosed as having it; (h) inhibiting the disease-state, i.e., arresting
it devel opment; and/or i eving the disease-state, i.e., causing

regression of tH&P & §‘%ﬁ§é’(§¥‘ﬁ?@‘e“ﬂg hdpiprf e conpound of ftrnui al

was prepared as shown in the bl ow n:g\g\anpl e, reaction schenme and
descriptions thereof; as well as reieyant duiterature procedures that nmay he
used by one skilled in the art. Exenp reagents and procedures for these
reactions appear hereinafter. 10 EXAMPLE. St l;

tendi nty, 13, 3-di et hyl - 4- oxopi peri di ne- 1- r huxyl ate 11 6 [0062] A sol ution

?flogTOt mb3§ y{/vas @gg‘ffiag e/{ %0?%10&3&1(&?'% Fié gﬁéﬁ‘fzﬁﬁg@m )uﬁﬂé’ggi gmn( 601%)n s -ur}s p:a Es i on

i nt m nelr al _?_1;] I )mﬁ@mﬁpﬁaﬁ@;e-lsﬁa):mftgl; 19\,3\;7@40 2tfuadb]) paiddrer(sitatl)vani ngt tee
interval s. e Si ) ut es
ety and PRt pPR AR BETRERRS Rl Bl o oiear it fane (412

m, 658 myna. Thss stirred at room temperature for four hours. After this time, the mixfure was

concentrated in vacuo, and then concentrated 3 x from methylene chloride (200 mL)
to remove residual HCI. The resulting residue was stirred in 1 M NaOH (500 mL),
10 and the resulting suspension was extracted 4 x with 500 mL of ethyl acetate. The
combined organic phases were washed with brine, dried over sodium sulfate, and
concentrated in vacuo to yield the title compound (66.8 g, quantitative yield) as a

solid.

15 Step 4: (S)-4-(4-Chlorophenyl)-3,3-dimethylpiperidin-4-ol
Cl.
Qe
\:/‘\I
7[\/ NH

[0065] A suspension of (£)-4-(4-chlorophenyl)-3,3-dimethylpiperidin-4-ol (175 g)
and L-tartaric acid (0.9 equiv) in MEK (3.22 L) was heated to reflux. Once at the
prescribed teraperature, water (100 ml.) was added to achieve a solution. The

20 resulting solution was heated at reflux for 1 h and then allowed to cool to room
temperature where it stirred for 48h. After this time, the resulting shurry was filtered
and the collected solids were dried under vacuum to give 123.4 grams of the tartaric
acid salt. This material was combined with another run of the same scale and the
combined solids were suspended in MEK (2.55 L) and water (0.25 L). The resulting

25  solution was heated to reflux and additional water (0.2 L) was added to solubilize the

mixture. The solution was heated at reflux for 2 h and then allowed to cool to room



m xture was stirred for 1 hour ("h" or "M'), and then allowed to cone to

room 20 tenperature ("rfl. Ninety mnutes after the ice bath was renoved,

rapi d exothem (20-40 "Cin 3 mnutes) and vigorous gas evol ution was
observed. The ice bath was replaced, and the m xture was allowed to stir
over ni ght ago pdoo/sdsesdl y warned to room tenperature. The rEFASRI0ONISDRS
quenched with saturated ammoni um chloride (200 na.) then treated with
enough water to dissolve the salts which had precipitated. The 75hiyers
wer e separated and the organi c phase was concentrated in vaneo . The

aqueous phase V@ag,exhe ARLEH Widbvel iy keRGRL At Be c&ﬁlﬂlm&hbt&h@ﬁrfoacﬁe was
conbined with the residue fromthe first organi c phase. The resulting

sol ution was dirfsytiagsahfly merseoleppd st ff{ation arct daied to gé‘f?dn? Bt tulBe was washed

2 times ("X") whi Qas"@ﬁeﬁunt@ﬂﬁﬁeq\%ltpbm@ﬁs' R8sl pFtiof GaPMSfendQdd WSl )f at e and

Chen concentrated th vanio to yield a viscous oil which 3030I|d|f|ed upon

a

standi ng. The <8¢ ihem §4%eYaQH pias Wéi@d '@|P§e§’c§lt@i‘*e@e free beeroetiie PiRsTidiBgi4f%g  hexar ns,

and the resul tifigsohulihen W8S cal WA cdnho&R)as iBiate@ @t Rimes@, ur e where

it stood overnight. Aftér this tine, crystals that had precipitated were
col l ected by fiekkr at | on, rinsed, wth a small anount of ice-cold hexanes,
and dried to yield the t|tIe corrpound as a powder (19.5 a., 86 nanol,
3.2.6%yield). NB%ES+§*: 172, 154, Step 2: (;ten Siityl

4- (4- chi or ony| )Step Fyer-gxipl Rs-@rd- @t"r‘fﬁﬂ’fiﬂ’éﬂlh hefroxy-33r boxyl ate. ci ii O

[ 00631A sol uti Qﬁm&ixy[ﬂlp@ﬁﬂ’iﬂflg}h hg[ -$.3 808 tadnL30eLbinatd. 71. noOp i n anhydrous

10 THE (1000 m .) was coole C, and then treated dtopwise with a
1.6 Msolution of nbutyllithi ﬁh heXaTlI CS (466 nL, 0.75 nb) ma rate

whi ch maintained the internal t \gﬂu\e below -60 ' C. The resul ting
m xture was stirred at -78for /L/
=g )L
10 a

[0066] To a 3L three neck roundbottom (“RB”) flask was added (R)-2-(ters-
butoxycarbonylamino)-3-methylbutanoic (39.8 g, 183 mmol), CHzCl; (1.6 L), (S)-4-
(4-chlorophenyl)-3,3-dimethylpiperidin-4-ol (40.0 g, 167 mmol), EDC (70.4 g, 367
mmol), and HOBt (56.2 g, 416 mmol). Upon completion of addition, the reaction

15  mixture was stirred for 30 min. at rt. After this time, triethyl amine (TEA, 93 mL, 668
mmol) was added. The resulting mixture was stirred at room temperature for 20 h.
At the conclusion of this period, the reaction mixture was washed with Na,CO; (3 x
300 mL, note: the first Na;CO, wash, was vacuum filtered and the resulting filtrate
was back extracted with CH;Cly), 1N HCI (3 x 300 mL), water (400 mL) and brine

20 {300 mL). The resulting solution was dried over Na;SQ4 and concentrated to a semi-
solid (106 g, theoretical yield was 73.2g). The semi-solid was reacted in the next step

without further purification.

Step 6: (R)-2-Amino-1-((S)-4-(4-chlorophenyl)-4-hydroxy-3,3-dimethylpiperidin-
25 1-yl)-3-methylbutan-1-one, HCI

- 16 -



1.5 hours, during which a precipitate was observed. The resulting
suspension was treated dropwi se with a solution of teat-butyl

3, 3-Elitnethyl-4-oxopiperldine-1- 15 earboxylate (733 g. 0,32 nop in
anhydrous THE (400 nL) at a rate which maintained the internal tenperature
bel ow - 60 ov@2009hs45a Xt ure was stirred at -78 GC for 2 mouwsbes/oeRisd ng whi ch
a clear solution was observed,. The reaction m xture was quenched. with
saturated anchloride (300 m..) and the resulting m xture was allowed to
conme to roomtenperature. The aqueous and organic | ayers were separated,
and the 20 organic phase was concentrated in VaCUO to yield a residue. The
aqueous phase was extracted 2 X wifh|ebnyl acetate (300 nL). The conbi ned

extracts were added to the residue f‘he gi nal organi c phase, and the
resulting mxture was diluied to 1200 Wi t iy ethyl acetate. The resulting
sol ution was washed 2 x with water (300 L)} oNé€'with brine, dried over

sodi um sul fate, and concentrated in vane tofyield a 2.5residue. The residue

was di gested wid,boi '”I*o@%(ﬂﬁ%ﬁﬁﬁ%aﬁk&@& aﬁ'ac)i rer PRy FREL I {)9544{4@ ng suspension

was cooled to roomP nper at ur e. at the prescri erature, white
solids were colqh@mé@wby* Wﬂﬂoxréﬁﬁmﬁfhvﬁwlﬁeddmd%e?dmzhﬂ 1vﬁXPPPt417egcanes rod then

air dried to vyi [ ; N |eId -
Step 3; )-4-(4- %F)S{“%gﬁéesrgta&ﬁ g aigh %?%?ﬁ%‘?ﬁ%ﬁ?%? et (Z;mga&fé%{%ﬁ%m A

sol uti on of 5(| )288(21111(11@ )Cﬂmc@pﬁ@ﬁwgf.aﬁilmldyhgwct@n guixture was stirred at rt for
di met hyl pi peri di yie- Aﬁe?aﬁsbtﬂﬁ%y{féfréa(o%%&m&wag’%@ed%ﬁa to'yrleldjd é@ﬁaﬂﬁ‘s 1.00 nt.)

was treated with 4 M MC solution i n dioxarie nol) . The
resul ting mixturas GW&%PP@@W wih mathanob Gl Wemperds EFF‘%HT(B?U’F](?Q?‘Lh'@LX%e a After

this time, the Smg&mug]yw@%hg,ggﬁ?rﬁ@[g;ﬂgd in vacua, and then conecntraled 3 x
from met hyl ene chl oridé 00 raf) to renove residual BEI. The resulting

residue was stirred in 1 M NaCOH (500 nil),
10 Step 7: Phenyl (R)-1-{($)-4-(4-chlorophenyl)-4-hydroxy-3,3-dimethylpiperidin-1-
y1)-3-methyl-1-oxobutan-2-ylcarbamate

Cl P
|l ox
Y 0 AN
%gﬂ\/u
o}

[0068]  The carbamate synthesis was carried out in two separate flasks. The
amounts disclosed herein are the totals used to carryout the experiments in the two
15  flasks. (R)-2-amino-~1-((S)-4-(4-chlorophenyl)-4-hydroxy-3,3-dimethylpiperidin-1-
y1)-3-methylbutan-1-one, HCL. (20 g, 53.3 mmol) and DIPEA (18.61 mL, 107 mmol)
were mixed in CH,Cl, (15 mL) at rt with stirring, and then phenyl carbonochloridate
(6.71 mL, 53.3 mmol} in 10 ml of methylene chloride was added drop wise via an
addition funnel. Upon completion of addition, the reaction mixfure was stirred for
20  onehour. After this time, an additional 0.2 equiv. of DIPEA followed by a solution of
phenyl chloroformate in methylene chloride was added. The organic and aqueous
layers were separated. The organic layer was washed with IN HCI, sat ag. NaHCO;,
and brine; dried and then stripped to give an oil. To the oil, with stirring at rt, was
added 25 m} of MeCN. Upon completion of addition, solids formed after stirring for

25 10 min. Ether (50 mL) was added and the resulting mixture was stirred for 5 minutes.

“17-



10 and the resulting suspension was extracted 4 x with 500 i nE of ethyl
acetate. The conbi ned organi c phases were washed with brine, dried over
sodi um sul fate, and conceit:rated in vacua to yield the title conpound
(66.8 g, quantitative yield) as a ccl id. Step 4:

) - 4- (4- Chl uwepbieiissss) - 3, 3-ditnetttyl pi peridin-4-ol |i nPCT/DHA0@PIBHLA
suspensi on of ()-4-0-ehl orophenyi)- 3, 3-di net hyl pi peridin4ol (175 g) and
L-tariaric acid (0.9 egiliv) in MEK (3 22 L) was heated to reflux. Once at
the prescribed tenperature, water 0 00 rtilL) was added to achi eve a

slo: uti gn The lZQﬂ@ﬂﬂJ tﬁxﬁ@@dcﬁﬁﬂnhﬂeﬁﬁﬂ(ﬁv\fz‘h&) fheadded .at st[rﬁxgé\;hécfnﬁfnuddfhrf and tﬂen
allowed to cool to roomtenperature stir r After this
time, the. resuPPPEY AREPYNHD hfstpé?%{d&'ﬁﬁ"tﬁ“]fl’ll?eso ‘Teé%‘iogﬁf;t{a&yl ds were
dried under vacgiiioh@ndihMerink@Bwith @l{eafﬁﬁgl\QfIBtg%shﬁfhE&ﬁd&soﬂ@bvdlcﬁﬁhs’. Thi s

mat eri al was conbj ned th ang_t her n of the sane al e, and.t he conbi ned
soli & were susp® ‘é'éhou Fee Py °8t§’“T @\IHHCWQT@PWFBM o yigld 2P as Ul ti ng
25|solbu|t| on V\%s heatsede tves ﬁxﬁlfkduléﬁfleﬂd’lﬁta@éldﬂlltmaio IV\Hﬂeﬁﬁneﬁ’fEIIZ)Ac)tOW aﬁdeddt oh
solubilize the xture, 'The so ' wa re and then
all owed to coolﬁpéc)r%é}’ﬁ’a‘f%@?aég& f%ﬂ%‘%g??t g‘f“iﬁtmraésdy‘%@@r %ﬁé “weekend. At
t he concl usi on wéldit hi s period, the resul ting solids were coll ected by
filtration and dried to give 219 g of the salt. The salt was divided into
two equal portions. Each portion was suspended in water (2E) and then 50%
NaOH was added $tep pr €empidnatoerédamid r ee base of the pineridirte. After
filtering and drying, 1.26.3.9 of the title conpound was isolated (-72%
yield, >99%ee). Step 5: eert-Butyl,

(1)-1.-((8)-4-(4.-tifiturophe.

T dr (33 (11 ethyllit pe ri d inni

e thyl-1.-ox obit taen rba mate CL 1 M
O
10
)
[0069] Under a nitrogen atmosphere, pheny! (R)-1-((S)-4-(4-chlorophenyl)-4-
hydroxy-3,3-dimethylpiperidin-1-y1)-3-methyl-1-oxobutan-2-ylcarbamate (16.0 g,
34.9 mmol), 1l-amino-2-methylpropan-2-ol (3.42 g, 38.3 mmol) and DIPEA (6.70 mL,
15 38.3 mmol) were mixed with stirring in MeCN (30 mL) at 1t. The resulting

suspension was heated to reflux, during which time the suspension became a colorless
solution. After stirring at reflux for about 20 minutes, solids precipitated. Afier
stirring at reflux for 1.5 h, 20 ml of acetonitrile and another 0.1 equiv. of 1-amino-2-
methylpropan-2-ol and DIPEA were added. The reaction mixture was stirred for an
20  additional 1.5 h. After this time, the reaction mixtured was removed from heating and
allowed to cool to rt. While cooling to rt, water was added to precipitate the product
(~240 mL) and the resulting free flowing suspension was stirred overnight. At the
conclusion of this period, the resulting solids were collected by filtration, rinsed 2
times with water and then dried under high vacuum for 6 hours to give 15.4 grams of
25  solids. These solids (and an additional ~1 gram of pilot batch) were slurried in 50 mL
of acetone at rt with stirring, and then 3 times the volume of water (150 mL) was
added. The free-flowing suspension was stirred overnight. After this time, the
resulting solids were collected by filtration, rinsed twice with water and then dried for

48 h to give 15.2 grams of the Compound of Formula 1 as a solid. 'H NMR (500
-18 -



[ 0066] To a 3L three neck roundbottom (aB") flask was added (RT-2-(tert-

but oi eyear bonyl arriino)-3-inethyl hotanoic (39.8 g, 183 nmml), CH2Cl2 (1.6
L), (S)-4- (4-eltbrophenyl)33di nethyl pi peridin-4-ol (40.0g. 167 mmol), EDC
(70.4 g, 367 mmol ), and HO Bt (562 g, 416 ntno0. Upon conpletion of

addi tion; twe wmasdson m xture was slirred for 30 m n, BiT/w2000Ahd5er this
tinme, trlethyt am ne (TEA, 93 nth, 668 m nol) was added The resulting

m xture was stirred at roomtenperature for 20 h. At |ike conclusion of
this period, the reaction m xture was washed with r4a,2C03 (3 x 300 m|.
note: the first | [ A4 gflltrate
was back extrac%%\%@ M@%Eq’tiﬁé\%% B&me{cﬂdﬁﬁ%ﬁ@ﬂme{ﬁ?&% gegr] (400 m.)
and brine 20 (Iﬁcﬂ)ﬁﬂ;ﬁéﬂrﬁe@dﬁ@ Ly lsélllHZ% dH) W4 (& Ed2-B0e ZMéQs(H) . and
concent rated | my g SGhlohi £} hds(186en AlepRelihcal> gl yag 313 29) . ' The

sem -solid was reacte e next step W thout further purification.
Step 6: (m, 2 H), 3.06 - 3.14 (m, 4 H), 2.70 (td, J/=13.6, 4.7 Hz, 1 H), 2.61 (td, J~13.5, 5.0 Hz,

(R) - 2- Aati nor 14y 4y i 3 ipertilil251-
V- 3. mot by but At Y B S T L TR TP P e
tert-buvi (R)- 113‘(1339 246433 HZJhl H},d)phéh‘?l}):i‘lﬂ Rybel? 5% BHB 146 fret FiJilpider i di n- 1
-y0-3 nt et hyl 4- t L 6h 1 n Rydr ogen
chloride (4 M I—%i&?% %Fgggﬁéd & ﬁ?ﬁp%q{)%%g%ggl}%ﬁﬁ) g @{J)[{o?]@g%npl etion of
addition, the riBaf.8i Gn/wicHapE).WL (5 EiDr&d G Hx 070, 32H)50 7 sAtHer this
tinme, the reacti 511(1% N I gel was
eo- eyaper at ed w(?ﬁlv?rze()[i%ano ’V}?%%)l(a gng&,f%%:?fgﬁdi?hﬂe%ﬁcld1«52%81%@%87}{%%”& ) to
yield a solid (1|3i3|482(i2&1 k)yliﬂe?i(@ﬁi $g1283 (§C, PIO6Lal9, 71.108t7eps-% 55-PHéry |
(R)-14(S)-4--( v 1 , t id, & $4.1 o1-
yl)-3-utet hyl rdﬁl xobut ag %ﬁol‘hgé %)dg rg?gﬁ 835.13 7[%” o %j;ﬁldn%f jie’} 1synt hesi s
was carried outC.ish23-wi2gePat, éi & WB3akks 17. ?Hé’/'amﬁquZ [él’ﬁécl osed herein are
the totals used to carryout the experinments in the two 15 fl asks.

(R) - 2- arni no- 14S) - 4- 114- ehl or ophenyl ) - 4- hydr oxy- 3, 3-di net hyl pi periclin- | -
y0- 3-netiryi butanThone, fid. (20 g, ¥31BIT¥anor) and DI PEA (18.61 tillL, 107

matol ) were m in 1 n phenyl
rar bonoubl ori d;@%ul %J’ % glgg&lgpokﬂ?%&ﬂa (%Hrhe&; %Bﬁ%%laﬁgu%tﬁforl de was
added drop ¥ s eofwicamokine sdetitariagfivity. uBndikplaylygorfiviio apt eeduintorof chadaliied on, t he
reaction m xt ur k f ddi ti onal
Do e v, N%Fﬁ@??bﬁ iy i€t ré@hgﬁso ol qexﬁécte@ to §dlsSrulih T tre@Red

henyl chloroformate in
met hyl ene chI orqfdiwnmhseeﬁdd@@bcwﬂéﬁevﬂbrcgalmkmeawd tla:q@egm@ r¢cagierEs wer e
separated. The organic: |layer was washed with IN HO, sat an. Nal-1CQO3, and
brine; dried and then stripped to give an oil. To the oil, with stirring at
it, was added 25 nml of MeGMmgpativedbamiasplogipal Stharpgtiristiesn, sol i ds : f or ned

after stirr .ﬁ.‘.{'g [BWI] Assays and data comparing the pharmacological characteristics of
Example 1 and compounds found in US2007/0208056A1 (corresponding to WO
2007/092681) are 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,
- 30 and found to be especially advantageous. For example, the surprising advantage over

the compounds is shown below in Tables 1 and 2.

35
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2530 M n. Ftftei. (50 ini.) was added and the resulting m xture was stirred
for 5 mnutes. After this tine, additional ether (25 m) was added and
stirring VMS continued for 15 mnutes. At the conclusion of this period,
the resulting solids were collected by filtration and then rinsed with
ether to giwe:2B@/1eems of the crude solid which was useeCTs2bowissbur t her
purification. The filtrate was concentrated to yield a residue. The residue
was purified over silica gel (9:1to 3:1to 1:1 hexanest Et0Ac to 100%
1-2t0Ac) to give an additional 6.72 g of product 6.72 g (total mass yield
19.7 g, 81% Step 8: Conpot uuliu@én EQR1 Tlﬁolﬁﬁ@ﬁ@%hgier a ni trogen

at mosphere, phe 14(.S1- 4- (4-ehl or ophenyl [0)4 mei  hy

| pi peridin-111) 0§73|]net I)‘W’fra iqlizapd compeifpnstugies 4 R ﬁ?’%&? rat‘%’f)‘}lfd xt19 TPEJAI 9 runup,
1- am no- 2- et h%h&fo@ﬁﬁ%u?enﬂlaceﬁ@an@%mﬂbm&ﬁmﬁ I'OUW&@WG@M&(SG 70 ml., 38.3

mol ) were mxed, with stirring in ).at rt. The resulting

suspensi on was HEREsEEm, t(@t#@ﬂ’ll\@@%@d?f‘?]% W@ﬁbﬁff%@ﬁ“ﬁéﬁé%ﬁmgﬁlﬁwlbecane a

col orl ess sof ut@Re nﬁﬁ]ﬁPE§t5'nﬂ\V1"\/fg@lzlai mﬁ\@caéiyzs 1%%spgbmu%€ll Binges, solids
precipitated. After stirrin . of acetonitrile and

another 0.1 eqUPW““’oWaSfdfifﬁffwﬂlzmlh‘gtaﬁﬁﬁﬁ’éEﬁéﬂ’P%Q(PEYKH‘EM%@%re added. The

reaction m xt Uf#ﬁ600ﬁ§)9§&dnfa(n‘ﬁ{§ tés@&onﬁ»@u&ﬂﬁd%l& kR ilutich, @nlhﬁnaﬁ\f ter this tineg,
the reaction m xtured was renoved from eatlntg and allowed to cgsol tort.
e

Wi | e cool i ng tenseptratiges rareingdmiaddo 064 prle di fprkcapcentration pi b { (- 240and
the resulting fMﬁflofdP%nEHne?L@P%@%ﬁ@S)"ﬁso Ellt,béséﬁﬂffé}‘(:?ars ?&mcthé“t the

conclusion of this period, the resulti'ng soli1ds were collected by
filtration, 1¢i rrsstoR Unlabelsd Wilk-ho was widedhin dxdetsamsarei veedls wridermihd gh- vacuum f or

6 hours Lo o veudtuhighdl W58l BPaell gy lhERE SRl LANA amAddl tional -4

gramof pilot b urri eto
stirring, and tth@imngyledhEEEAlhwekmNurre of water (150 nlL) was added. The

Fesul i ng ool | QO br e ThorPBefi’48% B R R  Sablib ot bl o1 ane
then dried for ihplptedgs p@ceh&g@n@bm Ob’adlbli%n@pnqb@ahyibmd inFlpz aednee df as a
solid. "11 N ers/t Eon(p%grg)d (percent of total signal). After correcting for non-specific binding, ICso

values are determined. The ICs; value is defined as the concentration of test

compound needed to reduce ['ZI]-MIP-1a specific binding by 50% and is cafculated

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 ICsy values, where

20 K;=ICs/(1+ ligand concentration/Ky,, The Kd of ['*I]-MIP-1c. in THP-1 cells is 0.1

nM. Each experiment was run in duplicate.

hERG Patch Clamp Assay

[0075]  Whole-cell patch-clamp was used to directly measure hERG tail currents

25 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
temperature. There was no protein in the assay buffer. The test concentrations
reported are nominal free drug levels.

30
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V11-14 met hanol -d4, roianeric) 6 ppm7.47 ((1d, 1=15.4, 8,8 Hz, 4Th, 7,31
(dd, 5.2 Hz" 4 H), 4.71 (dd.6.1 Hz, 2 H), 4.54 (ddd, 1=12.9, 2.5, 2,2 Hz, 1
H, 3.98 - 4,08 (m, 2 H), 3.58 3.68 (in, 2 14), 3,48 (dd, 1.4 Hz, 1, I1),
3.13 - 3.21 (m 2 H), 3.06 - 3,14 (m 4 H), 2.70 (td"/-43.6, 4,7 Hz, 1 :a),
2.61 (td, 5.Wokmo&u1). 2,09 (de, ,1=13.2., 6.6 Hz, 1 IT/UL8B/04455,
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whole cell patch-clamp was used to directly measure inward calcium currents in
HEK-293 cells stably expressing the cloned human cardiac L-type Ca channel («1C)
and its [ subunit. Effects of compounds were calculated by measuring inthibition 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 repotted

are nominal free drug levels.

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
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,
respectively. Test compound was prepared on the day of study in a vehicle of
PEG400:ethanoi-water (1:1:1) at a dosing concentration of 30 mg/mL. Test compound
(n=3) or vehicle (n=3) was given infravenously over 5 minutes via an infusion pump
at incremental doses of 3, 10 and 30 mg/ke. The interval between doses was 10
minutes, allowing for a 5-minute test agent infusion and a S-minute rest period.

Blood was sampled at baseline (pre-drug infusion) and immediately at the end of each
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to ot her conpounds that have been found to be usefui inhibitors of CCR-I
30and found to be especially advantageous.. For exanple, the surprising
advant age over the conpounds is shown below in Tables 1 and 2. 35 Hunan
CCR 1. THP-1. Binding Assay 190731For radioligand conpetition studies, a
final concemor@bitmas2of | x105 THP-1 nonocycl e | eukem a mAElTR0UESB560NMDI Nned
with 100 ng of IS LVGA PS beads (AEnershain, Cat.14: RPINQ 0260) in 40 4.
of assay buffer (RPM 1640 wi thout phenol red, 50 ni METEPES, 5 ridtil
MyCl2, 1 rnM CaCl2, 0,1% BSA.). The THY-1 ceII/head m xture was added to

each wel | of a i3@donvelol th@-@@ﬁ%/k?h@s‘éeadﬁﬁ@{akbll?ﬁ e Bles wératakenQi 66)07 8209)

cont ai ni ng test corrpound in old serial dilution, with final
concent r at i ons YaHyiFgierthiged opitfsior to 0.14 riM A final concentration of

0.1 (Nt (PerKkin ﬁisg]a , PRAtterval, DEXn2aeh ahcroﬁﬁnérch{we@%s@age&)ﬂ&ﬁenmaﬁe added to
n

the 10 reaction | abel ed NTIiP-1ez was added in excess to some wells to
det er mi ne nom JiEeierr@nBpean pgimest Bloadisameling, O inifrsd Wigrwrer b ABRRd at room

tenper at ure § orad fedels ubilg PotR RAdYiER AU TRY) AEEARS &2 kekd: [T PRAMRIANAHGadPet i tion

data of the test conpound over a_range of concentrations is plotted as
per cent age i nhibY tr‘lieé‘f?lso‘feplie%F‘%ﬂAga‘}?ﬂe wpdetien g HiyPelhpRqetdictithe absence of

15t est conpoundedReKEE MerdissebRl 8y medugNdajurerints@foni0 HRGUAIN T Or
non-specific binding, |G o values are: determ pned. The 1C50 value is

defined as the “5HREHR- D843 W5HE FPrepsss S AN GRARES BB BEd e elBEE £ peci f i ¢

bi ndi ng by 50%gng rbrPrC ARSUA BRIV Skt gald Reveliabield A-ALRESH thleggtcmtg c equation
to fit the nornalized data, The K: val ues are determ ned (S)IE” ication of

the Cheri g, 0pr usisien kegliae (romn FéEméorWS@t?f&arlﬁgéa“g%FéO% m

and AH intervals, and 20% iz HV interval, as well as >10 ms in QTc¢ interval are
considered significant based on experience with the model.
[0081]  Asshown below in Table 1, the in vivo data demonstrates the superior
safety profile of Compound 1. In particular, while showing a lower in vitro Ki as

15 compared to the other compounds, Compound I also had a No Observed Effect Level
(NOEL) in the rabbit of 10 mg/kg. While the compound of Example 491 had a
similar NOEL, it had 2 higher absolute QT prolongation as well as a lower free

fraction of circulating drug relative to Compound 1.
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20K -1050,1 ligand concentration/lc!). The Kd of [5251-1-MP-la in THP-1
cells is 0.1 nivl. Each experinent was run in duplicate. bERG Patch d anp
Assay 100751Whol e-con patch-chinp was used to directly neasure |iERO tail
currents in |1 EK-293 cells stably expressing the cl oned hERG pot assi um
channel a subwbass4f fects of conpounds were cal cul at ecPdiyusT@asisséeing
inhibition of peak tail current. Experinents were carded out using an
aqueous buffer with pH 7.4 at roomtenperature. There was no protein in the
assay buffer. The test concentrations reported are nom nal free drug

level s. 30 Sodi um angabr TYREViE3laal BOVADTARAby A& fehyOB0ERVWNOI e- cel |
patch-clanp was _used to directly nmeasure inward sodiumcurrents in

1- 1EK- 293 cel | $ Il?%Wo?ﬂ?:)Slfi%t h QdfarEi agygo@dhum changglss78CNSA. After
reach steady-state effect l.h-the presenc . - was
assessed shy sii@éﬁtmwt frequgnci es pf Ifigy and QF[ 2. .1 Fxperijnments
were carried out_using an agqueous bufferlat pH 7,4 and at roomtenperature.
There is no prdtlﬁl@s%rinit@éwauffe and drug co 2nt ratji ons 52% ottec are
nom nal free diug | enMdls. Test ar%l cle was eval Uated lup to JY1

(protein-free butter) tetd of 2 by
stinulation at freﬁdgng‘:ﬁgs ?{J’?E@%}ﬁ Hizﬁhﬁ% %B@?ll n ad?fﬂgon tlo the
potential for int QE@.G/; ;nqln vv| tbg%l@_q,o Mt yp@zo,@@%m champ@g,(yml g-cel |

pat ch-cl an'p was ||Qn di bot | y reasur-eli-nwakr a m-etHrents—n HEK- 293

cells stably e p?'@i%‘fh'gdiﬂlﬂe cl on&&%human| car dl"%é L.-tlype “C¥%hannel . (10)
and its p subunit Hymadct 5 of (F‘*‘i’hbﬁ@ﬁrfﬁq Aprfﬁibp!il%‘/ﬂ)at d( bjﬁcé:éélu'_l_ng

i nhi bition of peak current, Experi e tito BEEfecgar ri ed out using an jaqueous

buffer at pH 7 4—and—at 15| pom-tenperature—There s no proternmin the
buf fer and drug c&¥cédelati ons rE®tted pre nbiithal free P | evel s.
QT effect
Dose 30 mg/ke 30 mg/kg 10 mg/kg
Cmax: Total 202/26 pM 138.5/5.5 uM 48.6/6.3 pM
drug/Free drug
NOEL dose, Not identified
Cmax: Total 6;2;;%/th 71,;:,;“ lg/:f/[ <10 mg/kg
drug/Free drug e ’ <48.6/6.3 uM

(*)-  Examples from US2007/0208056 as shown below:

Ex. |¢

491 {
71 J \\ ~NH;
| \ ~ q\
|

Ex. Cl

‘\.,
572 ,\fl OH .
/r\ly\!x. I Jk[>
nOH

PXR Transactivation Assay

[0082] The cell culture medium used is DMEM. Lipofectamine 2000, PBS, heat-
inactivated fetal bovine serum (FBS), trypsin-EDTA (0.25%), and penicillin-
streptomycin were purchased from GIBCO/Invitrogen (Carlsbad, CA).

10 Charcoal/dexiran treated fetal bovine serum (FBS) was purchased from Hyclone
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El ectrocardi ography in Anesthetized Rabbit [007S] A dose-response study of
test conpound was conducted in anesthetized rabbits to assess the
cardi ac el earophysiologic profile established in the cellular ion 20channel
assays. [0079] Experinments were perfom ed in pnpo.fol-fentanyl anesthetized
cl osed- chezomahsisabbits. A body surface el ectrocardiBgreanOBE&S4 and an

| airs-cardiac M shandl e cl ectrogram were conti nuously nonitored and
recorded during the studies, using a .PoNeN ahi system and a Prucka

ei ectrophysi ol ogi cal recording system 25 respectively. Test conpound was

prepared on t hgLeay, ©f). %}b@z’cdlﬁw&ew&ﬁ}hé‘cﬂf@l&fﬂ@@@&@ﬁbs@i Wanakindh aker (1:1:1)
at a dosing concentration_of 30 neirdf. Test conpound W%P %ﬁor vehi cl e
(n=3) was gi verP PRy &%WHEF&S?TGBW@F cagiaRing ff FSANPE T IO Yiifp at
increnental dosRser@td at BristdOMANAS HObI lmginkgssuér&wuﬂemt@tgﬁatcebezt w@eﬂa@@ses was
10 m nutes, allow ng for a 5- {E te test a i.nf usi on and %ﬁ m nute rest

period. 30Bl ood"¥a “g’é’f?ﬂlfré’iﬁ‘ Pgik §‘8‘i(|BH§°’( &Pﬁh rase bR A)te FOrmedi at ol y

at the end of easBurchistdiRnePiomeda@halit®, 30). r@gu&kgnﬁmm,nfaﬁ&mlﬁl onal bl ood
sanpl es we taken_at 10, Zog?nd 30 m nute %[er the g i nfusi on.

100841PR i nt er VEICPIERIS, s PR??PZ%’Wd”E@IP“F Sf rap S\%%Pé WYl froma 1

m nute ECG recqueisng [Rfinedf @dpGhictR iPferfoin@ath SEMPlike gsindIMEN er val was
corrected for heart Srate effects using both Fridericia %é%;&g and Van tier
Vater (QTev) fPRanRg 10AFPS g mepsfecion By @ntaing hpgad ot FREPAPYARode

conduction and dglsingirbias kiot 1GPOHALL R lash RINEL b Ve, &cAsgRssed by
Mar | Ual measur e%nts from"{gﬁn ﬁ% bunglaé el ectroér amOf\bﬂgr{Oacwere expressed

as percent Eharrged ﬁP‘b%ﬁ"ﬁhf@Fr%Rj“ﬁhé@PfIﬁ@bétﬁéwoﬁiﬁmfamfopﬁmw Al and

1-1V intervals @esuaﬁ@flcémaanﬁﬁb P CRANGR) £ BPREd BeneRERrifl kb nldiulf @81 on
baseline (nmean -is SEM for c intervals, Changes of .4: 10%in PR QRS

and AR i nt er valmel pesfaska@nd flasksinoubptebat A1C S%LQmpyermaght>10 m in Qe i nter val
are considered gigpi ficCANG RATRY LN\RXRET ARSIt JrhEpRRESTA

(0.25%) is added and incubated for five minutes at 37 °C, 5% CO,. The flasks are

15  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 108 cells/mL in freezing media (DMEM
containing 20% serum and 10% DMSO). The cell suspension is aliquoted into 15-mL

20  polypropylene tubes, 5 mL per tube. Cells are slowly frozen by placing ina
Styrofoam-insulated container at -80 °C overnight. Vials are transferred to an
Ultracold (-140 °C) freczer after 24 hours for long-term storage.
[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

25  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 11 (DMEM
containing 5% charcoal/dextran-treated FBS, 1% Penicillin/Streptomycin, 100 pM
Non-essential Amine Acids, } 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

30  media.
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[ 00811As shown below in Table 1, the in viva data. denonstrates the
superior safely profile of Conpound |I. in particular, while show ng a | ower
invitro Xi as 15 conpared to the other conpounds, Conpound | also had a No
Observed Effect Level (NCEL) in the rabbit of 10 ng/ kg, Wile the conpound
of Exanpl e wBlodvasksse simlar NOEL, it had a hi gher absobates2@b/opgsel ongati on
as well as a lower free fraction of circulating drug relative to Conpound
1. Table 1: In Vitro and In Vivo Cardi ovascul ar Safety Profile (4)-

Exanpl es from 11132007/ 0208056 as shown bel ow; PX12 Trttusactivati on Assay

[00821The ecU cpbdsyr € FirgdhikMitdS @dcdiigniAVEM aditPORRES lﬁ%lﬁﬁlﬁs 200G+ nkBS,
heat Mant i vat eal fet al bovine serum (PBS), trypsin.-EDTA (0.75%, and

penicillin - sttiseistoslieirnieidsevpliplehasainnedmsedrEes) chaniund digwhed Car | sbad,
CA). 10 Char eoahh@l%%m@ tﬁf%ﬁﬁr@x@hﬂ(eﬁtgﬁdegﬁgﬁhpﬁd&ﬁ%Wals(ﬁ'g’&ﬁmm B chased

fromtlyclone - % I's were obtained from ATcc:
(Ndanassa, s, VA)atespmagibipdia 3760 BNADbivd24 hpwisf deaSel P%mqf&lum@gm‘él ni ng

CYP3A4 prongy erg; g%p Scurs#-‘&k?c:atgg%ﬁ’ggﬁh‘a&@ttgQac'ﬁ”&veﬁrPl§t€sozlr éJfbﬁché b. Wite

ti ssue culture ace ates were purc ase rom Perkin
El nrer (Boston, M)ionmhbmsafsﬁ °§uﬂ§€0aa@tb@t®aﬂwn@r®mﬁmtuwur chased from

Promega (Madi saorilohes 001 LAl soomRaUNdS L ATPLER ol lprb sl ope,  and
sul fi npyrazone ‘were chasd rom oui' s, ] | ture of

liepCl2 cells |Iscliassa‘subsuretd ($tead¥iGIG Pfdmaegkass adgiedng eﬂ@\aﬂlcﬁmmtmmg 10% PBS.

The transfectiaon rrfa]?conta ks 1 nggl iriL of PXﬁ*cﬁ’p} l.ai ntid DNA,

20 itg/ral of d}p %\f_ Bem ebf{i/&"‘) mpfrime/ E|”fhelr ﬁmﬁ% (ée{:l “dii ne 10

2000, and sHr urreafdrosePheaﬁtmiBmItastch)rptawbeademg at roomtenperature for 20
m nutes, the transfection mxture (1 m per flask) is applied to the cells
in fresh medi uRif@@icind0 plE, aftedldk)wn @uistfdf BER sis iniddit exh akte3y @ (5% 002)
overni ght. internal standard and positive control. The data is then cxpressed as percent control
{% CTRL), where the control signal is the signal from the 10 pM rifampicin and the

blank signal is that from the DMSO vehicle.

15 %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 ECsy, the concentration of compound at which
50% of the maximal response is observed, and as YMAXOBS, the maximal response
(highest percent CTRL) observed for that compound. The ECsy is defined as the

20 concentration corresponding to half of the maximal response derived from the fitted
20-point curve as determined using a four-parameter logistic regression model.
Additionally, compounds may also be reported as ECz or ECq.

Data Analysis for HepG2 Cytotoxicity Assay
[0088] Compounds are tested at ten concentrations (2.5 nM - 50 uM, 1:3 serial
25 dilution). Assay results are reported as 1Csq, defined as the concentration

corresponding to 50 percent inhibition as derived from the fitted 20-point curve

determined using a four-parameter logistic regression model.
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[00841Cells in each flask are washed with PBS and 2 ral of Trypsiri-EDTA
(0.25% is added and incubated for five mnutes at 37 QC, 5% COQ2, The
flasks are then tapped vigorously to break up cell aggregates. After the
addition oCS nf.. of DMEN4 containing 5% charcoal | dextran-treated FBS, the
entire m xtweoeoobsssaszansferred to conical |ubes, Cells a@@ushenoesstrifuged
at 1000 rpm M 5 mnutes, Cell pellets are resuspended to a anal count
of--1 x 106 cells/nm. in freezing nedia (DMEM contai ni ng 20% serum and 10%
DMb0). The cell suspension is aliquoted into 15-tr.L 20 pol ypropyl ene
tubes, 5 M, per tube. Cells are slowly frozen by placing in a

Styrof oam i nsul ated container at 40 00 overnight. Vials are transferred to
an Utra:md (440 C) freezer af tidyVitonMgiahplisny ¥ ng-term storage,

(00851Vi al s of Asopn@asapnygd cells are thawed rapidl y in a warmwater bath
for five mnutes. Cells are pooled and diluted to in a 50-nL coni cal
vial. The t hand®08%b | ge%F%ané?ﬁ‘PFf’Pﬂiﬁ“é‘(fsét” = PG §of “F‘B‘Flnéo?ﬂ"ﬁiﬂ‘bs to col | ect

the cells and tlﬂ@S©UQ&ﬁﬁlﬁh@Bhﬁﬁi&c§t@%&Q@d 50 (01 deSiori® (Wl sdi@pespended in
fresh Media |1 (DVEM cont ai nlgj%lS%c anoal | dextrantreated FRS, 1%

Peni ci | |i n/ St r spEHps A% B0 gl e ass b3 I 00nfPTFOTARTuARIon ¥ithi | M Sodi um

Pyruvate, and %uﬁtféMrﬂes Geddh BErRINEI is te@l@&‘fhtcﬁghddt%lsgﬁx n @iéﬁ‘éﬁth@@lsﬂem@um er,
and diluted to 1.6 x 105 celistm in the sane [0086] vn] y

mcroliters of ‘%QPIM%I?PB&%@@“Y Slumay &gt el Mgyse %E‘Sffyr'?u‘(?’oqrﬂ?rﬁg“”f“ai@eﬁ‘l‘as white

tissue-cul ture if 18aeloRdannal-DoPbali8Sootio Blaii i MehkB2HiR. Cobodng@st conmpound
di ssolved in 100% DMSO. Fifty mcroliters of, Media 11.is added to wells in

col umm 24. 'fthe YakRadde mlﬁ@%%&sehm%ﬁs argrempiged leripyubpiinn BWRSEPS, t hen
53. 311, of Al amar Blue reagent (Trek Di agnostics, Cat a00-100) is added to

each well. Plat@gs arg iiheniclahbakedsian pidh Ed)rfe&ﬁ‘xlatlcgnvﬁ Nowemish, @6 C 5%
CO2 and then one hour at roomtenperature. Fluorescence is read at

Ex525/ Enb98. AfmedNaPnpH f i of edtiaek biléeriepsuraerd 203%/°a- of inel ferase
substrate (Steady-Go, Pronega) is added to each well. The plat es are

i ncubated for f, t r

| um nescence i s5l%€glga§03hm g?% ??ﬁ%@t tech?a&(ﬁg@é\ﬁ@%gl
Rifirapicin (10 LinNire-icuhgkd atRidWor gomitst of 111\a, is incl uded in each
Expr osaed a5 pd cR=EBALT o1 YRR ik g £ rd rsntrst TSR he
sigt3al fromthe sbtipeilioe mbvanghqith7.and the bI ank signal is that fromthe

. 0 ~ -
[B)Ilvgg)kvgih bﬁ;le) ) é%fl' }g%ct oﬁu com c%lél:rrl]t(sj arselngur{]e%l well, z?r!da‘};kuLse{r pal e)dla(e tpa;[ngto rred mtgnal

150 pl quench/stop solution (zero-time point, Ty). Reactions are incubated at

37°C for 10 minutes and then an additional 75 pL aliquot is transferred into 150

20 pL quench solution. Acetonitrile containing 100 pvM DMN (a2 UV standard for

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

25 minutes to pellet denatured microsomes. A volume of 90 pL 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 per cent of parent compound that is remaining in the mixture.
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[ 0087i Conmpounds are tested at ten concentrations (.2.5 TIM -
dilution).
conpound at whi ch 50% of the naxi nmal
response (highest percent CTRL) observed for that conpound. The

seri al

t he nmaxi na

Assay results are report

response i s observed,

ed as EC.ip,

50 ulvi,
t he concentration of
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1:3

EC50 is defwoeddass4izhe concentration correspondi ng to haElTiusaéoowkssssmaxi mal
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f our - par anet er
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Assay Conditions B:
{0090}

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

create a 300 UM acetonitrile (ACN) solution containing 1.5% DMSO, which is then

used as a 100x stock for incubation with mictosomes. 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:

L.

450 pL 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.

AN, 1.5% DMSO) is added to the same

The reaction is initiated by the addition of 50 ul. of pre-warmed 5 mM

2. 5 pl of 300 pM compound (98.5% C
tube.
3.
NADPH solution in 100 mM NaP;, pH 7.4.
[0091]

Reaction components are mixed well and 150 uL removed fo quench/stop

solution immediately for the zero-minute time point. Reactions are incubated at 37°C
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solution. in 100 iiti M Nei, pH 7.4. Reaction conponents are m xed well, and
75 uL axe imrediately transferred into 150 til quench/stop sol ution
(zero-time point, TD). Reactions are incubated at 37C for 10 m nutes and
then an additional 75 pi, aliquot is transferred into 150 20 iL. quench
sol uti on. Agob@wisask containing [00 01 DW (a WV st andarmusbem/okgsgect i on
quality control), is used as the quench solution to term nate netabolic
reactions, 4) Quenched m xtures arc centrifuged at 1500 rpm (-500 X g) in
an Aliegra X-12 centrifuge, SX4750 rotor (Beckman Coulter Inc.,

Full erton, CA) 101 ofhif (&8 A HoPB &Sicb o PR LiSkmPRR ALHNRG oG, AGRRORES. A vol une
of 90 td_. of supernatant extract, contalning the mxture of parent
conpound and i tremeret abebibies!, withss0f/eh ACNawtedheronteids 1@ 184 BdPaesatleV 96- wel |
plate for 151V- - sis to determine the per cent of parent
conmpound t hat i%%%ﬁ?%?%gwn the m xture. 5) Assay Conditions B:
EO0901Tesi conpound is received as 20 SA in DVSO Conpound is diluted to
create a 300 taM acetonitrile (ACM solution containing 1 5% DNI SO which is
then 5 used as|a 100x Lhacubati on wrindhConcertagane the Meabdlicc ound
is tested in duplicat pﬁgféﬁ?é’?‘i n%/lnlgn each lof threeStagilidgsayin t he I\n{)abm ic
St abi | i ty-HumaGemRand (SMtie assay suite or| i ndivi dual 3secies in. tlhe

Met abol i ¢ St abjNaPitByfddeg 7dr_ Met abalic Stabillity- Monkeyoquit es  Conpdund.
NADP11 and |i vEMS% erosone -solutions are-clonbi-nedfol%Heubati-oniH three
steps: 10l 450 A‘%’?&@ ési(ﬁ"u";n @t‘?ﬁoﬁ?&?ﬁéﬁl SHshpet Stor,—pr q%’g&%%ﬁgﬁbcut rattjon of 1
roginill, in1l @]yHrlnsi aPr, pH 7, 4, 6.6 ruvrtviget2 byiigr, are pre-jwar ned
at 37C. 5 d of [\#a plyi conpound (98.5% CAN, 1.5% Di648@) i s added [to the

sane tithe. 3.[Brechaaabhore IS initiated byl the addiutes an 10minbBs ki t af
prewvar med 5 i NN ISNARPELIGO! UWENO@o o0 r UM NaPi, pHaded. [0091] Regction
conponent s are[dm - ved To quengh/,Stop

Sedimentation of Denatured Microsomes 15 minutes
UV-LC/MS analysis of supernatant- 1.0 uM

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

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

15  microsome stability.

[0094] PXR transactivation predicts potential drug-drug interactions. Ifa

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
20  characteristic in a compound that is being considered for development.

[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.
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solution imediately for the zero-mnute tine point Reactions are incubated
at 37C for 10 mnutes and then an additional 150 a renoved from
i ncubation. Aliquots renoved are conbined with 300 id, ACN which contains
300 itA4 DTVD. 4 as a IN standard for detection. Quench/ Stop Sol ution
(ACN+ TOO gwoRMW15848ei npl e of Reaction Sedi rmant ati on ofPCIDESaM98EE56H
M oroaornas 1. 1\ALCI Mb anal ysis of suoiernafent- 300 id.. 150 pi _ 15
m nut es

[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

purposes, compounds with less than 70% were dropped from further consideration.

[0097] Thus, the combination of the low risk of PXR transactivation along with

5  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.

Table 2: PXR/Cyp 3A4 Induction potential and Metabolic Stability — In Vitro:

10
Human Liver
Example #* CCRI1 K; | PXR ECs |Microsomal Metabolism
Ramp @M | @M % remaining
(Assay Conditions)
Compound I 0.7 >25 100% (B)
#1356 3.7 1.83 100% (A)/ 100% (B)
#1083 2.6 1.9 (ECyp) 13% (A)
#460 0.7 0.53 47% (A) 16% (B)
#466 2,6  |LI2Z(ECg)| 67% (A) 33% (B)
#850 0.5 [10.2 (ECq) 9% (A)
#897 21 |>50 (ECe) 59% (A)

(*)- Examples from US2007/0208056 as shown below:
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1,0 ufd 5 [ 9092] Quenched m xtures are centrifuged at 1500 rpm (-500 X
gin an Allegra X-12 centrifuge, fiX415750 rotor (Beckman Coulter Inc.,
Fullerton, CA) ler fifteen mnutes to pellet denatured m crosones. A vol une
of 110 p.1 of supernatant. extract, containing the m xture of parent
conmpound anuoRes/1s8ei2abotites, is then transfer-red to aPEAFRIANEBSO6- wel |
plate for TV-1.E/ M5-Ms analysis to determ ne the percent of parent conpound
that is remaining in the mxture, (0093)As shown below in Table 2, Conpound
| can al so be positively difibrentiated through 2 critical paraneters,
PXR transactivation and human liver 15m crosone stability, (0094) MR
transact: Nation predicts—_potentialdrug-drug-i-nteractions. If a conpound

activates this receptor | stiRet drﬂg y_be netabollzed qui cker than nor nal
| eading to | ower drug | evels and u f| This ils clearly an
unwant ed 20characteristic in a co ound ha conS|dered for
devel opnent. [00951The in vitro screen‘_hdk ound | is not a
significant activator of this rgceptor relati Fo al | buT one of the
conmpounds | i sted. |

Ex. 460

Ex. 466

Ex. 850

Ex. 897

5  [0098] Mammalian chemokine receptors provide a target for interfering with or
promoting immune cell function in a mammal, such as a human. Compounds that
inhibit or promote chemokine receptor function are particularly useful for modulating
immune cell function for therapeutic purposes.

[6099] Accordingly, the present invention is directed to a compound of formula
10 (I) 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

asthma and allergic diseases, infection by pathogenic microbes (which, by definition,
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WO 2009/ 158452PCTI US2009/ 048564 100961Fi nal ly, the conpounds were tested in
the human Ever m crosorne stability assay which is a good predictor of in
vivo cl earance of a conpound. For devel opnent purposes, compounds with |ess
than 70% were dropped from further consideration. 00971Thus, the

conbi nat i onwef20ehiss4sow ri sk of PXR iransactivati on al ongcwusioBoigise 100%
too-wound remaining in the human liver to icrosoine netabolismassay, shows
t hat Conmpound | has superior pharmacol ogi cal characteil stiefs when conpared
wi th other known and structurally simlar CC/ Z-1 antagoni sts. Table Zi

PXR/ Cyp 3A4 k4ninbl@§bsﬁ)ﬁ§§é§}td@'\\‘dl@é"ﬁltd‘iﬁﬁl@ﬁ&ﬂdh@b@%ﬁ@bﬂ astide rheuknaMid dr@bitis 11 Li ver
11 Mai Metabasm % remaining ...... (Ass!..y.Ce!),"1 00%(A) 100% B)

13% (A) | 47% ( AYY STB9E4ES's ~  / 33% (B) 99% (A) 59%(, (".i- Exanples
from US2007/ 02030 0] asFcs B)&Wﬂleptﬁé R¥ant compound which inbibits one or more functions

of a mammalian chemokine receptor (e.g., a human chemokine receptor) may be

5  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,
chemotaxis, exocytosis (e.g., of enzymes, histamine) or inflammatory mediator
release, is inhibited.
[00161] Similarly, the instant compound which promotes one or more functions of

10 the marwmalian 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, {reatment 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

20 compound in a manner that resulis in the misdirection of the migration of cells.
[00102] 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.

25  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 epcompass antagonism, agonism, partial antagonism and/or partial
agonism,

30 [00103] 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
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Ex.

1356

Ex. 460

WO 2009/158452 PCT/US2009/048564

10

15

20

30

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 preumonia),
eosinophilic fasciitis (e.g., Shulman’s syndrome), delayed-type hypersensitivity,
interstitial lung diseases (IL.D) (e.g., idiopathic pulmonary fibrosis, or [LD associated
with rheumatoid 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), eosinophilia-myalgia syndrome due to the ingestion of contaminated
tryptophan, insect sting allergies; autoimmune diseases, such as theumatoid 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 allografi rejection or graft-
versus-host disease; inflammatory bowel diseases, such as Crohn’s disease and
ulcerative colitis; spondyloarthropathies; scleroderma; psoriasis (including T-cetl
mediated psoriasis) and inflammatory dermatoses such as an detmatitis, 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 undesitable 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.

[00104] 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

-32-



Ex, 466

Ex, 850 Ex. 897
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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
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.

[60105] In addition, treatment of the aforementioned inflammatory, allergic and
autoimmune diseases can also be contemplated for promoters of chemokine receptor
fonction 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.

[00106] 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.
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5100981t yl ani mal i an chenoki ne receptors provide a target tbr interfering
with or pronoting i mmune cell function in a rnammal, such as a human.

Conmpounds t hat

i nhibit or pronote chenokine receptor function are

particularly usefiil for nodulating i mune cell function for therapeutic

pur poses. RIO@VAwmawr di ngly, the present invention is domrchedoisssca
conpound of fornmula O (I) which is believed to be useful
and/or treatnent of a wide variety of inflammtory, infectious, and
Munmor cgul atory di sorders and di seases,

di seases, i nfeqhj@f bYnPAROGENEEorig NPRESed IR B prdi¥n dREIHE L@

viruses), as well as autoi rmune pat hol ogi es such is the rheunatoid
arthritis and diohheserad y8iigs optor T

in the prevention

i ncluding asthma and allergic

i ncl udes

T SBYEnBhsClehes, pPfEERt  conpound

whi ch i nhi bi t's 0Re QBicMRES EHRE LRRSHRIMmR sﬁ&@?@ﬂsls@%dﬁ&lﬁ‘e’%i B&ehRCept or
(e,g., a human chenoki ne receptor) may he a dministered to inhibit (i.e.,

reduce or preverReyfusiowipgmmatiign Coohns dbeet idaangiosdawel dissgsen resul t,

more i nfl ammgat Qﬁgéowaet@ﬁﬁmm&v%nﬁgu& %gmgyta&lg@émmﬁ eQthe, MERRST ON,
chenot axi s, exoeytosis (e.g., of enzynes, histam ne) or |nflannatory

medi at or r el easkseases cichFiidhERl e ccign ¥oAmTSphYiFa ki pHEMMODERESE B mpound
whi ch pronot es Qg OdiefRl:Eadittide dh@4)s, Beroxic alveolar injury, HIV, HIV dementia,

10

25

30

non-insulin dependent diabetes mellitus, asthma, allergic rhinitis, atopic dermatitis,
idiopathic pulmonary fibrosis, bullous pemphigoid, helminthic parasitic infections,
allergic colitis, eczema, conjunctivitis, transplaniation, familial eosinophilia,
eosinophilic cellulitis, eosinophilic pneumonias, eosinophilic fasciitis, eosinophilic
gastroenteritis, drug induced eosinophilia, cystic fibrosis, Churg-Strauss syndrome,
lymphoma, Hodgkin’s disease, colonic carcinoma, Felty’s syndrome, sarcoidosis,
uveitis, Alzheimer, glomerulonephritis, and systemic lupus erythematosus.

[00108] In another aspect, the compound of formula (I} is used to treat or prevent
inflammatory disorders selected from rheumatoid arthritis, osteoarthritis,
arthrosclerosis, aneurysm, fever, cardiovascular effects, Crohn’s disease,
inflammatory bowel diseases, psoriasis, congestive heart failure, multiple sclerosis,
autoimmune diseases, skin inflammatory diseases.

[00109]  In another aspect, the compound is used to treat or prevent inflammatory
disorders selected from rheumatoid arthritis, osteoarthritis, arthrosclerosis, Crohn’s
disease, inflammatory bowel diseases, and multiple sclerosis.

[00110] Combined therapy to prevent and treat inflammatory, infectious and
immunoregulatory disorders and diseases, including asthma and allergic diseases, as
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
lipoxygenase inhibitor, a cyclooxygenase-2 inhibitor, an interfeukin 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
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10 the manmmal i an ehenoki ne receptor (e.g., a human chenoki ne) as

adm nistered to stinmulate (induce or enhance) an inmune or inflammatory
response, such as | eukocyte enigration, adhesion, ehenotaxis, exocytosis
(e.g., of enzynes, histam ne) or inflammtory nedi ator rel ease, resulting
in the benabocéahssasd nul ati on of inflammtory processeseCcTAORI®NaETR €,

eosi nophils can be recruited to conbat parasitic infections. 15to addition,
treatment of the atioretnentioned inflammatory, allergic and autoirinntne
di seases can al so be contenplated for the instant conpound whi ch pronotes
one or nore fungfiRRSm@or 436n: BIIRhL AREREMRKIR CorhREERADSupbrEssPBE
contenplates the delivery of sufficient conpound to cause the | oss of
recept or expr essi-oHlapmarsl 428t iy Gagpie tHE 2 FHRREN] YD BRCHEMPRI e recept or

i nternal i zati onggfin ChRidelhd@l, Youdfo rA GG QIRAAE, efdrdacBAPEAe, bifddxeesul ts in
the msdirection of the mgration of cells. [00102] in addition to

primat es, such PAgapRiiraSxicamagierada) astecss napnidrg il iedeg.dpferiasen alphaat ed

accor di ng t o t hgy RLRQGiAflarkBe REESRBhpdunY BB bORmididred WistaRRe, nMamMal s,
including btu not limted to, cows, shee oats, horses, dogs, cats,

gui nea pi gs, rdelEveia BIWErCbYH KGR ‘H‘el% Pig STRENFINE, 2RPY e rodent or
murine speci es tafesheh kyiRRIED: dedonERWENEGED ashhiéhy ¥t ReDhERBrépasdankife, Pract i ced
in. other species,. such as avian species. The subject treated in the

met hods above iPSCUAoRbEFFAg OYREROLIBT ctldisaire, Taphagp B HOHGIRAY 6N of chenoki ne

receptor acti Vigddpyinexed@sd b&6hodesVRdiphatih®nind asitldsetubels@bdiides 1 ntended to
enconpass antagoni sm agoolsm partial antagoni sm and/ oy partial agonisrd.

30P00103| DI% ed¥digoqspncs e PR be P FiFRR AT S gPRkyrrepadivdicyien can be

treated with ir&@@am]% SrSn A daGhehMakinge. MEESRkOhe EdpoliduT fornBelyigay , but are
not limted to: inflammatory or allergic diseases and conditions, including

respiratory al IRpgRddn compination withetbes duesthatpredsedigtfnm, allergic rhinitis,
hyper sensi ti Vi titadddi@hréleSRAS RS esANPRafBMFAtoh VT thy dipdedd FPdntlitisns r@0si nophi | i e.
celiplitis (e.g., Wll's syndrome), eosirtophi IL% a(a/\B%OBI asS %e. g..
Loeffler's syndriishehe crpawidol dssictanbigkintipels girdd Aiher FEBSPREBhI | i ¢
fasefitis (& 0.axdmMuEBBy SiouYRdhARB)wundeinayRd- dsyBedbrpRer sensi tivity,
S5interstiiial lung di seases OLD) i i

(e.g., idi opng':ﬁrt]l c pul rrpnar,%/ fd(,%rgosi s, or
MD associ at ed ViCERRTPHEGREPOT SRRl Pk compatndrf e Pissas METYithet ¥t esus,
ankyl osi ng spongdyddnpbsnd oF ¥vhBBTIT s S6IRbAST SoranSH QYA ofe SYMAE QR® drugs,
pol ymyositis or dermatornyositis); system.c angehy,l axj.s or hypersensitivity
responses, dr ug RAPITEFGTIeR Cqrapogtion qoptafseisi SE‘th qﬂ?eﬁ_, TUEEpA t%ﬁ%?f ns),
wsi nophi |'i a- my alogy&ma Y NHRIE (TIPS, BeQusddN A cbBEY, it phOnabRtiaBeinpatitshs
10t rypt ophan, insect sting allergies; autoi mune di seases, such as
r heurmat oi d t H thejpgesent invéntion include those that also contain one or more other active
ingredients, in addition to the compound of formula (I).
[00111] Examples of other active ingredients that may be combined with the
compound of the present invention, either administered separately or in the same
pharmaceutical compositions, include, but are not limited to: (a) integrin antagonists
25 such as those for selectins, ICAMSs and VLA-4; (b) steroids such as beclomethasone,
methylprednisolone, betamethasone, prednisone, dexamethasone, and hydrocortisone;
(c) immunosuppressants such as cyclosporin, tacrolimus, rapamycin and other FK-506
type immunosuppressants; (d) antihistamines (H1-histamine antagonists) such as
bromopheniramine, chlorpheniramine, dexchlorpheniramine, triprolidine, clemastine,
30  diphenhydramine, diphenylpyraline, tripelennamine, hydroxyzine, methdilazine,
promethazine, trimeprazine, azatadine, cyproheptadine, antazoline, pheniramine

pyrilamine, astemizole, terfenadine, loratadine, cetirizine, fexofenadine,
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psoriatie arthritis, nmultiple sclerosis, system c |upus crythenmatosus,
nmyast heni a grains, juvenile onset diabetes; glonernionephritis, autoinume
thyroiditis, Behcet's disease; graft rejection (e.g., in transplantation),
including allograft rejection or graft- versus-host disease; inflammtory
bowel di seasesomasme as Crohn's di sease and 15ul cer at i vVIECTEH20M01088564
spondyi oart hropat hi es; scieroderma; psoriasis (including Ticell nediated
psoriasis) and inflatnniatory dernatoses such as an dernmatitis, eczens,
atopio dermatitis, allergic contact dermatitis, urticaria;

vascul i th i snecr me;@ibaghox@ytmﬁﬁ,u?q tha:cmde;@P&{-ﬁ@ﬂiﬂhlfahw-hﬁ}ynaﬁ&ﬁsﬁfﬂ dsEizs) :

cosi nophi ne nyosi ns, ,eosinci philic ciitjs; cancers eukocyt e
infiltration of*8PHdS LRPYRles nsfagmfreeno Rl buvtes a@’i‘m%ﬁ%ﬂtﬂ’f #8hs in which
undesi rabl e i nfdianem@t)ahsopkhEEROAGRSy B iufnPatkint, Ik ldpiedbreanebe treated,

including, hut not limted to, repertirsion injury,.arthrostqsis, certain
hemat ol ogi cal Hﬂi%%‘ﬁ??&“@%?n‘%vfﬁ{fliuﬁaéf’ "ﬁoﬁtal:%aéﬂp‘f‘l%]ﬂ]f%f’ F@“‘taéte %D%fhﬂ?gpt i ¢ shook,
endot osi e shpCkIKB- P2l BN IS Hdns bioglathesd iaryiasd Eilditon) BARAVIOUS ndh-Seases or

conditions of hu or, ot her ('?s&eci e %g)hs an be . treated.wi.th inhibitors

na
of chenokine r é&ﬁé%g%?““r‘?’ ooy 2B UELAS PP SE AP o, HLV.
[00104] D seas&simopdichkprSen0bucuirang, @prdid) entEigeh@sofi,nch can be

treated with pronoters of ehepokine.receptor fupction, .include, but are not
1 mited to; | mATRBLapp Bl CrStiEh et RaRe RO R (PR Sheeh
i mmunodef i ci encya@ysid pRfefkn,Sudmbpragn AlfSen tisfrbRAIE atid, fad tidxafrei)l ans,

i ndi vi dual s_under goi diation th . chenot her apy, - th f
ant of mmune. Ul o RRBobA e LG EHUPapy OB “ERF R GERr g TRer apy) - whi ch

causes i mMunos Uppl@siad, GMclotitmid, fhsapphesthoibeuactioxgangepinical defi ci ency
in receptor thuction ;Or. ot Q r t.ca%es .and . inf ec:t‘:'bj ns ndi sigﬁg_es . such as
parasitic di sedS&¥ R ﬁ&,m’ﬁ MRG0 AP F PR IR AR TP SRt i ons, such
as nenat odes ( r(OumchmMOFCis inecl¢Tkardhatid, asfesamiEntid nidhn&sicd andwtfaninisi s,
Hookwor m  Strongyl oi di asi TIrichinosis, filariasi %ﬂ remat odes (fl ukes)
(Schi st osoni asiagp,és’%lp ‘ﬁ’éfcﬁrﬁf”ggi’ %‘)‘%]éeé'@‘tvg)ga(gglu’f‘faéﬁ%ls@@ ?’?ﬁ’} CE¥R nococcosi s.
Tat ni asi s sHQI NBbdcanCyBdxi@el SdstiSkn ank sapetiedn), Wwiicpibtes (@yetys edicdic atidr va
m gr ai nesToxocar % eo0si hilic gastroenteritis (g.9., Ani a#%
Phocaner na sp. ) SHPARGBIL FGHORT JPAReL RTRD BN BRES BED Uhse,
Ancyl ost or na ( asyphdibutazdihgohegipounds (HicydldaypnesenCoKay enivitan; (A e
accordi ngly usefu{é in tge revention Eta a nt of awiﬁ variety of
i nfl ammat ory, iNPEEaLs lﬁogieftﬁrﬁsf?t[’fp&lg [‘§r§‘) Q eggﬁ%?lgts 8 ge di seases.
10100105] I n addéthdkdme receiteat (ffehdlesafol idveriad greasant bomed-CoOA kennat or y,
allergic anﬂ) inhibitors (lovastatin, simvastatin and pravastatin, fluvastatin, atorvastatin, and other

statins), sequestrants (cholestyramine and colestipol), nicotonic acid, fenofibric acid

derivatives (gemfibrozil, clofibrat, fenofibrate and benzafibrate), and probucol; (k)

anti~-diabetic agents such as insulin, sulfonylureas, biguanides (metformin), a-

glucosidase inhibitors (acarbose) and glitazones (troglitazone and pioglitazone); (f)

25  preparations of interferons (interferon alpha-2a, interferon-2B, interferon alpha—IN3,

interferon beta-1a, interferon beta-1b, interferon gamma-1b); (m) antiviral compounds

such as efavirenz, nevirapine, indinavir, ganciclovir, lamivudine, famciclovir, and

zalcitabine; (n) other compound such as 5-aminosalicylic acid and prodrugs thereof,

anti-metabolites such as azathioprine and 6-mercaptopurine, and cytotoxic cancer

30 chemotherapeutic agents. The weight ratio of the compound of formula (I) to the
second active ingredient may be varied and will depend upon the effective doses of

each ingredient.
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aut oi ramune di seases can al so be contenplated for pronoters of chenokine
receptor hinction if one contenplates the delivery of sufficient conpound
to cause the | oss of receptor expression on cells through the induction of
chenoki ne receptor internalization or delivery of conpound in a manner that
results in wbeomiisdsxr ecti on of 13the mgration of cell secTiyQ0bO&EEsd n

anot her aspect, the instant invention may be used to evaluate the putative
specific anonists or antagonists of a C protein coupled receptor. The
present invention is directed to the use of the conpound of formula (I) in

the preparati onpand] exeashiyi dectseHeRRE BGh F8 BRYSed qmuscm@ums t hat
nodul ate the actjvity of chenokine 20receptors. Furthernore, the conpound

of this inventi#nitke CB%‘E‘P‘P}P of gt Ay F‘gffh"ﬁﬂ wiiR 2y NP A DAV RENTHE Bibfidi ng,

site of other C&m@@m%thkQreﬁeﬁiﬁw&ﬁh&ﬁoﬁw}ﬁmy\wﬁu g@e@ily raldé oMk tive
inhibition or as reference in an as Sﬁé' to conBare its known activity to a

conmpound with awo%l%%ﬂ 1310P9- or tipmaiebrirapiheria SV & el 1&@d8ays or protocol s,

t he conpounds acc&ﬁmaﬂgnsto@th%h@nﬁuﬁ@m&mu&v@%ﬁ&ﬁer@aukmghalehtswdlto test their
effectiveness. Specifically, such conmpound ma provided_in a com nem al

kit, for exanpl#@errialsgde within fizaforepaationce nes é@é%%%%ﬁ%%ﬁéﬁcﬂ& Jore

af orenent i oned &l-58a5085. ma]'gagnpgaam@u@@e@f the i nst ant invention is al so neal
for the eval uation of ﬁl%Ut ative speci fic nodul at tgf t he hem)ki ne

receptors. In ad8Hel orf e gryeporlis adrpaisiered e ey JhiBeraguiese ¥?fFF§t“ienventi on

to exani ne the spa6d Bycinkypaiicdly PrQted e Rl ﬁdedh%&ﬁfoﬁh{t%fﬂibat are not 30
t hought to he chtino ?{aone rece tor ei t her 4)&/ servi n as. exanpl es of
conmpounds wh{ chFoaB° fB‘i’rﬁ’B]aé hafy & ElHdH’élej?rﬁ Ionger %{‘r‘FP bigtiog 3i¥gatinds acti ve

on these recept@asionditehpdmy addsd tpa dahinag isepegive ioprébitesadiohiitgy act i on.
1001071 The conpound of fornula 13 is used to treaé or prevent disorders
sel ected from rfQHRETRCHC HE@rPRdidon o8 the QEgressien Afihs 91568kt i ¢ shock:
arthroscieresis, aneurysm fever, cardiovascular effects; haem)dynam' c
shock, sepsis syndrone, post i schem e reperfusion injury, malaria, Crohn's
di sease, inflammtory bowel di'¥ A@ﬁ%ﬂﬁr m ec.uon. neningitis,
psoriasis, e¢ongestisye headrpoliad dflllfiemvénhbl{ @h%@adixhﬁ]@taﬁ@& sugBl@siage graft
rejection, ante-i mune di seases, |n|an nmat or dllseases itiple
sclerosis, radi QM5 AkHeges eﬁ%@” d‘ﬁl‘l"’é gl Mug?‘“%ﬁf BASS OF Yo el derrentl a,
non-insulin dep@ﬁdﬂaﬁongl;ﬂlneﬁ@@ieﬁagrhmtebﬁhxﬁgﬁxﬁms s&bdeﬁd’@ls Gyfupd, BAdt i S, atopic
dermatitis, idio athl c_pul nonary fi brosis, ol d, heI m nt hi c
parasitic inf ec‘?‘? s- § Yi’iécflij‘laém{f’bslt‘ir?di‘g'““é%e?%"r?é ﬁ;@ﬁ@ﬂ?w tis,

transpl ﬁnlt at Of}ntrsfpaﬂ%hdaﬁllsubeﬁﬁiempiﬁ 1J|1tta§=hu]§<ﬁﬁs for@ i ukjng d&edel fokindstwed,

cosi nophilic p noni as, iviophiljc fasciitis, cosi: .111c

gast r oent ed%q sqmﬁ}‘vﬁéo tﬁ?faﬂg‘é nay SH BigRT phaunaceuicy! prs- 131 B B‘g%)cg“mw&‘il g- Straass
syndrone, |y rrp hodre, buHeseksy willse a@rﬁm}steﬁﬂM@mla(phﬁ'ﬂﬁ&umm“wl:&mﬁe& ospadr one,
sanoi dosi s, itis, Al zheiner hiiti and, system c | upus

eryt her nat osus ai‘%i%el@gﬁ?flﬁoué %ta’g'@’tmsggtﬁ’éé‘f‘f&f“ﬂ@d@ Bty ekl a i f r) is
used to treat qnﬂnspvem&d¢s@§dragmamfweebxmnﬂemheqﬁsaﬁm&tﬁ)ﬁ e, bheumat oi d
arthritis, osteoarthrltls uthro | erosi s. C?er’ gﬁﬁéﬁ dfever
car di ovascul ar EFFedry derepdipg ypog k “@ef%“é‘gs PGP ?“3? PEWE  di seases,
8$or| asi s, ﬁpng@aﬁm&nmﬁ&h phréitiaagent mggtfg%liggﬂeblﬁéa&uﬁﬁm&ﬁﬁoa-ﬂhmneh

i seases, skin inflammto i seases. anqt.her aspect; the
conpound i s used°tw %F’é&’f’li%’r'tg’d?eéj\‘)’éhcto ndifgn. ﬁ‘?‘f’tﬁéﬁ‘%‘f Vn{’ﬁ TSP e Wit ed from
rheumat oi d art hant tkiént oDt SEEdnRL dht i kﬁd oedoh&ijh@ﬁd:eﬁtmsntsme Sepbiy sf di sease,

inflammatory bowe| djseases,. and, nulti
y treatment the roufe of administration, the reneﬁ and epallc%mctlon of the patient,

and the effect desired. A physician or veterinarian can determine and prescribe the
30  effective amount of the drug required to prevent, counter, or arrest the progress of the

thromboembolic disorder.
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[ 00110] Conbi ned therapy to prevent and treat inflammatory, infectious and
i mmunor egul aMy di sorders and di seases, including asthnma and allergic

di seases, as 25 well as autoi mune pathol ogi es such as rheumatoid arthritis
and arthrosel nosis, and those pathol ogi es noted above is illustrated by the
i mbi nai i onWeR20hes4sbnpound of this invention and ot herpCougowrdssewhi ch are
known far such utilities. For exanple, in the treatnent or prevention of

i nfl anmati on, the present conpound may be used in conjunclion with an
anti-inflammtory or anal gesic agent such as an opiate agonist, 30

i ﬁogygenase [ Rnoohwpr By&v@)éﬁédﬁéﬁ@&iﬁﬁﬁ&h&ddﬂpbiabdotsigé,ofﬁﬁh adiver | euk:c n

i nhi bitor, suc an interic unor is factor

i nhi bitor, an | g?ﬁ%‘ﬂ\“’ “H‘teﬁbsc?ﬁlﬁgﬁw ingicaf eﬂﬁ&?ﬂ“ﬁ Bﬁl e H?ti"?‘?n(?b?)‘ﬁﬁdgls‘i?} an

i nhi bitor of thmwosyathesbslyatigh dsrmemeaxabd@tooa t@ﬂ]ﬂ)—rﬁéf@rdﬂbdﬁlwelght per

vt oki ne- cuppr e Ramtr Sy AFFRPHErr S0 o Rk P BhuplE bt n. a

conpound such awidl rﬁigefraimam:ph&ﬂboﬁﬂphfgl’k@/mlmﬂdﬁlrlﬂga cdnemitaytdinfusiobupr of en,

i ndoi net haoi n, ketorol a ot phi ne, roxen, phenacet.i roxi cam a
steroi dal analg i°8‘?P°§‘B§8§%F‘§H§F‘}“°§M F% H’det?rﬁ‘f‘@laF%‘?lBHa‘g'l FFaoréﬁ?j the |ike.
Simlarly, the thtabdaiintose@mpe s ddniaitelde irndlvitidl dtee bEslowhich oafqaﬁmﬁesr eliever; a
pot enti at or sugAﬁ as caffeine, an H2-antagonist, simethicone, alum num or

t nagnesi urn hydr a8y %i de; a. decongestant such as phenyl ephri ne,

pl i enyl pr epanol [amnrme Thps&m’@a@i&iﬂ‘hdﬂiﬂf&mﬁm QX perindZiatieM B, inte@la M ik ne,
naphazol i ne, . xyl aner az n kedrlne r | evodesex rine; and
anti t ussi ve' SuchP'sd “¥S g% ‘tﬁlgé m?r@n d?hd %d%ﬁéa“aﬂ%flfgﬁsﬁﬁtﬁnu@ﬁ%%@f‘% aﬂt ane,

dext r anet hor pthnaaadhasr Stbiee pdnéinieterad Babiakinn gf (fanfis ediatd BgteaDthkhi st am ne

Li kew se, the c ou 1.l |) may be used in comhination with other
drugs that are "3?5%8 ?ﬂ’"’tﬂtﬁaémll W&gf)ﬁ@&#’ﬁ? 8%}5%‘39“8??%’%%3}‘8@5’?‘3‘?? or anelioration
of the di seasesthmng}mmtnhhdas@a&gﬁm whi ch the conmpound of the present
invention is u ch oth ) m ni st, red by a route and
in an anmount cglmh SER I%WBV’%E g’g‘ﬁ"f ger‘r‘iﬂid?ﬁ‘ﬂ"%tﬂﬁ“ﬁ} thsptbquent i al |y
with a corrpbt‘uncbharfrnabdmeicqbam&etatexmpl\mmtor efierMbsiRctivBE refargaasngeiots t hoi nul a (1)

compost t1 on conBAT R L BOHEPY a4 T "Bt [y B Lot R clmpound or -

formula (1) nayadhmmlmm, th&tomfadtamgds,)c,apsmhe eptiay syapendd teeikecmaposi t i ons 200f

t he present |nvent|top ; (t-‘: limxga z%I al so contain one or MOM ot her
active ingredi RtE TR ]éd)d' TN b "?%Eulfﬁlr?f)a(‘iﬁcf?d of formula W [001111
Exanpl es of ot k[e(ma]ct IF\hemﬂ:ﬁ@dE adlo&macsmhll@tadnomhddenﬁMmadrmidm tlae conpound
of the presgnt | invention, eith eg"l adm n% red se arate{l or in the sanme

phar maceut | fal CoFHSGE PPBHE™ Fheg Pgeine %ﬁ%‘al Wi PbRgAeRicaln) i nt egrin
ant agoni st s 25swehtabis, ihdioagicf @ch sdh@st, stars, subr%b&]&coad;dzetﬁyllcéﬂxﬂose,( b) steroids

such as beel onet hasone t hyl.pr echnsel on . et has edni sone,
dexamet hasone, r%argﬂesﬁlilnd%’%‘ggr ?’lxa%%%p O(Seljate "fﬁS% r’B%“é‘&ﬁ fbétggar‘i‘gg?
cycl osporrn, takedbi cmmadmmapﬁwet Iquaifdrmg theetial Eiﬁg5@ﬁpohman be combm)ed )
i nUMMDSsuppr essan ant i tamn ne ant sts) such as
br onophent r ani neEh aje%g ?’B(hn tﬁm?é’ eu?ca%'éﬁ‘ic?}?ﬁe‘ﬁ (ﬁ‘meﬁﬁmﬁ%ﬁ &t dine,
(r:ll gmastl ne, 2530 gltccprbbwlatydmmgw@ dioretoh@nwliqnydeﬁbdi oreyecckdahyp eliteln bindidae,

ydr oxyzi ne,

cypr oMpt adi ne, bﬁ‘tc SOﬁ‘lslﬁgegmp’?%eaﬁfnrtsafar‘?c;Cé)%w? ?%egtﬁ?%leaﬁoﬁg né?????)tffgm ‘{{g“r f enadi ne,

| orat adi ne, cetmirtuzi Seifabfedxabme irathidei@arch, gelatin, natural sugars such as glucose or
beta-lactose, corn sweeteners, natural and synthetic guims such as acacia, tragacanth,
or sodium alginate, carboxymethylcellulose, polyethylene glycol, waxes, and the like.
30  Lubricants used in these dosage forms include sodium oleate, sodium stearate,

magnesium stearate, sodium benzoate, sodium acetate, sodium chloride, and the like.
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desear boet hoxyl orat adi ne, and the |like; (e) non-steroidal anti-asthmatics
such as Wage:lists (terhutaline, netaproterenol, fenoterol, isoetharine,
al buteral, bitolterol, and pirbuterol), theophylline, croincilyii sodium
atropine, iprattopium brom de, |eukottiene antagonists (za.firlukast,
nmont el ui t aswo 2@oasd4sr kri sr; irabkast, pobilukast, 5SKI 3edr/ 202029564
teukotrierie biosynthesis inhibitors (zileuton, BAY-1005); (I) non-
steroidal anti-inflamatory agents t:NSAI Ds) such as propionic acid
derivatives (ahriinoprofen, ben.kaprofen, butioxie acid, carprofen,
feribufen, knopsghesratofslittRiak ifbut thlidiidl %@J 8idihyl d@ﬂiﬂés@f;ﬁ@&; bdnfbRQY OF On,

i cet oproten, miroprofen, napr oxen, okaproziii, pirproferi, pranoprofen,
sopa: fen, tiapr@h ﬁ]&!‘“‘aé‘l"d}‘e l§%d ti okaproCen), acetic 10aci d derivatives
(i ndonet haci n, [BCRIFL ani Ebmdﬁhﬁ%i ARk BG inGbntidRRAGIso HERINOAiSEEND.- the

f encl ohni ac, fencI02|c aci fentiazac, finofenac, ibuf enae i soxepac,
oxpiriac, sulirfgaeet ppsspedgleeryssishs: Fah assmab peitamelian vesitld 19%F nepi r ac) |
&itanic acid dglihNabi %Sl kid maﬂ%ana@v@gqe@ Lla@belneg‘@amoﬁn@q&odm
neferiarnic acid, niflurnie acid and toilet: mle acid) phei tyl ear boxyl i c
aci d derivati vesrgptahamheliidsaien ?SICh‘?léﬁ‘ﬁf%lasltf)ary‘a&&‘i‘ee%TrPEO?Bf(tidﬁlﬁl?Oé‘P%gat a,

pi roxi carn. Sed{@dﬂz@]ammaq)lﬁp%ﬂgm%f};}men‘@ alvbivh Rbe8sd REBINd viftlsbieMki ¢ aci d,
sui | asal azi ne) and the pyrazol ones (apazone, bezpiperylon, feprazone,

nof ebut azone, &@Vﬁﬁ@ﬁﬁﬁtﬁeﬁ‘klﬁﬁ@gcﬁﬁé‘ﬁy whealysrayar Ry ci ooxygena_se- 2
(COX-2) i nhi bi t&[ﬁm}lﬁ)molﬂd&m B‘rln%ﬁolﬁﬁer%%ﬁﬂ?&yﬁﬂoﬁﬁ&&hﬁ%@amlbfcpﬁ]ehél' ( PDE- W ;

(1) other antagonists of chernoki ne recepl ors Cg)() chol esterol |owering
agents suchl®s HWW@’@@W‘?@E‘F@E‘#&?@O‘Z@‘H‘?HF%YIF‘E?P%‘“(P e ssHiuted iy ast at i n

and prEcvast at Iﬂalm;to&uuﬁcﬁkatpu&hmab@rma&&nﬁiomms oPRdpelchahvestidthdiS)
segues:rants (chol estyriimne and colestip %HBm ¢ot oni tg_)ﬁm d, tepofibrie

acid derivati ve“§“1{1§ﬂe‘PPPFFSWFBIEF’%"“@?I%WWS uslabig e g conigliet BEFF25¢ i brat e)

and probucoh (ky)ar@tdr zehindREpdIPackgeny, 3;0@@9&@[1@5014 ,Rspekyintars T bl bAeas,
hi guarrides (mettbinmn), a- giucosidase inhi BI tors %claasﬁr bose) and

glitazones (tr d{j’ﬁ”ﬁ%\fﬁ‘ﬂﬁé“é’rﬂfflyﬁl?%@‘l PRGBS PO BIOSH AEY s of interferons

(interferonjal Fﬂ%ﬁfoﬁ@oeﬁkl@tp%l’yfi&faﬂnp@)l@xydrobﬂ&@rﬁoﬂfc%o@&lﬁﬁﬁanwoss]hdkbcﬁl’ feron.
beta-la, interferon beta-I b, interfer ;anctinit-1b); (m antiviral.

conmpounds such °<§§m311“P4’éW?W@ﬂ‘zcol"ﬂlé‘{}‘?f?%fﬂiy%@ge‘ﬁ ndi navi r, gam bl ot *, | ami vudi ne,

fanciclovir, angdo@a| eifoddl Rfs (RirmldIEal RPN Sl Badiramanasal i cylic
acid and pr ot hugs thereo anti-nmetabolites such as Ezatl Ji o ri ne and

6-i ner capt opur i ¥, OB f‘é’?t*’@?‘ﬁ)ll“&‘hg@&%é}?o”t 46 oHbisBIR et wPEURsE %\’é%‘?‘its The
wei ght ratio ofdoggg@u}gprmmé&cbhmnaé@ﬁmbmp@g,),m{gqletabmes@e@mt ®iat i ve i ngredient

may be varied and will depend upon the effective dos% g %ach |ngr edi ent
1001121 Gengl al qrginariybegy S@‘Ef’} Pergee! g Py eipl birsagn thy for
exanpl e, weight of the composition.

[00123] Gelatin capsules may contain the active ingredient and powdered carriers,
such as lactose, starch, cellulose derivatives, magnesium stearate, stearic acid, and the
like. Similar diluents can be used to make compressed tablets. Both tablets and

25  capsules can be manufactured as sustained release products to provide for continuous
release of medication over a period of hours. Compressed tablets can be sugar coated
or film coated to mask any unpleasant taste and protect the tablet from the
atmosphere, or enteric coated for selective disintegration in the gastrointestinal tract.
[00124] Liquid dosage forms for oral administration can contain coloring and

30  flavoring to increase patient acceptance.
[00125] In general, water, a suitable oil, saline, aqueous dextrose (glucose), and

related sugar solutions and glycols such as propylene glycol or polyethylene glycols
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when the conpound of fornula (1) is conbined with an NSAID the weight ratio
of the conpound of the present invention to the NSALD wll generally range
from about 100071 to about 1,1000, or alternatively fromabout 200;1 to
about 1;200. 5Conbinations of the conpound of formula (I) and other active
i ngr edi ent svowdob/1geszeral |y al so be within the af orenentrcanedomamnge, hut in
each case, an effective dose of each active ingredient should be used,
[00113] The conpound is adm nistered to a manmal in a therapeutically
effective anount. By "therapeutically effective anbunt' it i S nmeant an

anount of the 1@ GQMROARETh: faRhidl @mnoﬁémbzunaﬁ‘ge@rpa@meﬂal ﬁmr@an@i one or in
conbination with an additi onal t her apeutic agent to is effective

to prevent or dRBIPHPALEIEROIWPKSEhAGRTHYS ‘Egrﬁq‘%é‘é‘?blfdﬁm‘fl%?geﬁ? t he

progression of atnh'ﬁn@ée%@sl%ffemsAN@uM&Iﬁtg\lcﬁ/hd\ﬂﬁiﬁﬁ%lsﬁﬂi@0Und of
this invention can be adm nistered .in uch or gosa ge I . as tablets,

capsul es (each SBURARIEN: I RRP S dstibe: cﬁ‘@(ﬂr ‘?081 @eghiablepkgiizeg ease

fomm | ations), 2pbdtd AlscREWIRE Stric@tia B i8Saits@hd 30dfush EBTAICH UA@Sen, SUSPENSI ons,
syrups, and enulsions. It may al so be admnistered in i %,ravenous (bol us or

i nfusi on), i nt reaaErR! siEars ca%%&ﬁﬁﬁéﬁﬁé‘es Shehiahbenzredn lotfligr m al | usi ng

dosage forns V\ﬁ-hdthmﬁﬂ@w ph@bdnn@g Rhlefob @A, nary ski | I | n the phar maceut i cal
arts. It can be adninistered al one, but gen(zEiS I(%/ be adm nistered with
a phar maceut i caf ¢k r Sefab ke uRrEyIGhoaie Badravet b @‘"§W6§en nute of

adm ni strati on @agneta063tdndl) Man ekl satonParE b befiard O0Ed&IexT hanidosage
regi nen for_ the conpound of the present invention will, of course, vary

dependi ng upon *Krfown factors, such as the phamreodynani ¢ 25characteristics

of the parti cul(ga1290emepantkaiideSisdGRaraAcufiQUIRagefforad MrAtisinfsaidoani the
speci es, age, sex, health, nedical ndi tion, ?nd wei ght of the recipient;

the nature and B8RPG off this WFﬁS‘PBf@%et"H@t’%‘?‘iﬁ’ﬁ dP¥Eoncurrent treatment: the
frequency of treatment; the route of adm nistration, the renal and hepati c
fincrion of the_ pat.i ent and the effect desired. A physi cian or
veterinarian caff?pa'é‘t’serm ne and prescribe the 30effective amount of the drug
(rjeqw (r]I ed torr quEens;, QOuRt AlmbeOsT vall EGSkled ARLAFrOAFA DS filing bl@iatdnienboenbol i e
i sorder.
piece hard gelatin capsules each with 100 milligrams of powdered active ingredient,
150 milligrams of lactose, 50 milligrams of cellulose, and 6 milligrams magnesium

stearate.

20 Soft Gelatin Capsules
{001291 A mixture of active ingredient in a digestible oil such as soybean oil,
cottonseed oil or olive oil may be prepared and injected by means of a positive
displacement pump into gelatin to form soft gelatin capsules containing 100
milligrams of the active ingredient. The capsules should be washed and dried.
25
Tablets
[00130]) Tablets may be prepared by conventional procedures so that the dosage
unit is 100 milligrams of active ingredient, 0.2 milligrams of colloidal silicon dioxide,
5 milligrams of magnesium stearate, 275 milligrams of microcrystalline cellulose, 11
30  milligrams of starch and 98.8 milligrams of lactose. Appropriate coatings may be

applied to increase palatability or delay absorption.
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1001161 By way of general guidance, the daily oral dosage of each active
i ngredi ent, when used for the indicated effects, wll range between about
0.001 to 1000 raglicg of body weight, or between about 0.01 to 100 inglig
of body wei ght per day, or alternatively, between about 1.0 to 20

ngAr gi day. watemussasus!|y, the doses 5 will range from abous2odotoassabout 10
ng/ kg/ m nute during a constant rare infusion. The conpound of this
invention may be administered in a single daily dose, or the total daily
dosage may be adm nistered in divided doses of two, three, or four tines
dai l y. [0011711Ih£m§mnpound of this invention can he adm nistered in

intratursal for use .of It intram s vehicles, or via
transderrnal r o[%]éya aFf%lef &W@PW““&H% ‘%ﬂ’@gonrgmlé‘ﬁmﬁﬂ H‘iah{’est ered in
the formof a t;rrép@&dey mﬂngited% HﬁWMglﬁ}éB&oﬁm mgrb@erd@smqasyadmmalpsdpmaﬁd on will,

of course; be c ous rath er th ntermttent ou t he dosage
regi men. [0911 “?ir?é? &Bfho Vtéonls Jc‘?fl“i’iﬁie}iatﬁ’i“ﬁi"'ét{’é Wf’ﬂga Lture \?\Ilth
sui tabl e 15pharsemigeidt i cal dil uents, excipients, or carriers (collectively
referred to herein as pharmaceutical carriers) suitably selected with
respect to the intended formof admnistration, that is, oral tablets,
capsiiles, elcduspensisaps and the Iike, and consistent with conventional

phar maceut i cal tices. [001. 19 For jnstan e r.oral admpistration in
Phe Torm of a (HHE G bR TR TS K0 LONHENT. Bein b
conbi ned Wi t h afachoy @l contamidoaxd & finflh ak e edik¢ Badediynt 2000 @fptodiddaym | nert
magnes um stlearAPESTSLDY G pReSHRARE PoEArE: I v PLr o
sorbitol and thedbbkenlbovandiiral adm nistration in liquid form the oral
drug conponent b i ned wi.t oral., n har maceutical |y
acceptabl e i neﬁ?(ﬁgg]rri regtEec"r‘?ngg‘mgtoﬁﬁ'ﬁd%’/"e“%dfﬁf’ F“Sig‘“tbvﬁ‘?‘%‘p and the |ike.
l(;/br eo;/er ¥\hen aﬂﬁcﬁfh%lﬁﬂllt agrerétaef@re:sﬁmﬂya dsiti doadat ﬁlajﬂbell’td)@!ﬁt?a)]tb w@rmmagﬁnts;, 4

i sintegrating agents al so i nc rpora ed into
the mxture. Lﬁ??'%f”aﬁ%‘f%%fog“‘f ﬁt‘i"gﬁgoq’g?%ﬂ %mﬂlﬁ?’éﬁqfﬁ‘e SECQP ral sugars such
as ﬁl ucose mr bﬁ?@a@fm{t (p&em}ogaﬁlaflﬁ&eﬁd bacl}exl cﬁgh:ﬂ&irbltaﬂlgt@@@e$mtfhlei[i C guns
such as acacia, tra r sodi um al gi nate,. carbox el | ui ese,
ol yetyl one. gieyEBT IR GERivogtion BT Iete RSO b LRAL S GG POt hese
dosage forns i nailligthenspaciosze phie and tho@tdnmasi-eandie in ABgoesiofibost ieant e,
sodi um benzoat ilit,am nte, sodiumchloride, and the |iKke.

Disirilegrat or?TﬁﬁW@er%s%ﬁBW limtation, starch, nethyl cellul ose,
agar, 'bent oni t[@13ivatwheheaino gtire afntle fohsgoing Is’déond therapeutic agents are

20 administered with the compound of Formula I, generally the amount of each
component in a typical daily dosage and typical dosage form may be reduced relative
to the usual dosage of the agent when administered alone, in view of the additive or
synergistic effect of the therapeutic agents when administered in combination.
Particularly when provided as a single dosage unit, the potential exists for a chemical

25  interaction between the combined active ingredients. For this reason, when the
compound of Formula I and a second therapeutic agent are combined in a single
dosage unit they are formulated such that 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

30 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
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[ 00120] The conpound of the present invention can also be admnistered in
the f5rin of |iposone delivery systens, such as snmall unilanellar vesicles,
large S5miliaria:gar vesicles, and inultilanellar vesicles. Liposones can be
formed froma variety of phospholipids, such as chol esterol, steatylam ne,
or phosphatwdyéehsines, . 1001211 The conpound of the prasentodiomsenti on may
al so be coupled with soluble polyners as target:61)1e drug carriers. Such
pol ymers can i ncl ude pol & vi nyl pyrrol i done, pyran copol ymer,

pol yhydr ost ypr opyl net hacryl am de- Phenol ,

10pol yhydr oxyetday besgatddithehenhen alicasdalin e kiyahdhbueagexs @Rap0lnthé f si ne
substituted wth palini to%i3 resi .due(?,. Furthernore, the conpo n&s of the
present i nvent ilgF gy B8 oLBUBHEYPPEIITPYASo b CW%H%@F&E?HF]@’%' yNer s

US_e:‘]I nl i In alchi Q}ff:bdﬂga ﬁl_@tgiﬁlédDJele%lé tﬁ’r&lgﬂé\ﬁ?w%ﬁslu@in&rsﬂﬂ_ﬁl trefcﬁd;d@bﬁ&ﬁ@\:e@to Io_ol yl ag:éI ie
acid, polyglycolic .acid, copolyners polyi acti¢c and po col i c acid,
pol yepsi | on caﬁ?‘B%PBVFé‘faf‘f?giagﬁV&’Fﬁk e?ﬂﬁ%}‘ﬂv‘fl getiyg f“ér,eg‘i%‘gol%”ég‘?%’ﬂ@e ters,

pol KQC“ L al ssbl Qﬁtalﬁﬁdhmlédsambﬁ@&?ent_ @Qgé’ﬂmtﬁlﬁmﬁ)ﬂggﬁlﬁ?itgd;ﬂﬂh HhEQBSkicmed or

anphi pat hi o bl ock copol yners of  itydrogels. sage chaos

(phar naceut i caIO%g’éSrCQB’B%'YCP‘i WAL O%W‘%{}&B?tgmf’%r& tﬁ?rﬁ’l?r%ﬂ“ B’H“laé{?"’]é{%nt ain
.froni about 1 9 thlvhugitiaiot DcomBdkfiontRdiusaih vhigh aeBnefoma6ichMecda@i@tli ent per
dosage. unit. In these (@har ma,cethi cali cog;lpogi t!'éons t he active ingredi ent

wi |1 200r di nar i3S HRPIGPELEAET PO A RS ALY BT OBB 6URPBE G50 B ei ght based
on the tOLa| weiighipoBinet sgk_eh &Qll@@&disbdsﬂﬁgrac[egﬂﬁﬁﬁdx_yﬁﬁb}ﬂiﬂefmyﬁaﬁhﬁjs? es nmay
contain the actjve |ngredient an owdered carriers, suc s | act ose,
staren con i GuEg PR nodiennaaets arireve iy £ MR BB End ¢ e
like. Simlar didddertcdmparndeTitsedni0coatieaeatenp ressedddiabbiobsier Bot h tabl ets
and 25capsul es .can be r r‘hui?g’gtur ed as sustained rel ease products to provide
for continuous MEPEKEBGTEE CHPPEH over a period of hours. Conpressed

t abl ets can be jsugsir cbat edwvarasbihknmvgoat eidinisinfastactebayvetinpt easant . taste
and protect the tablet fromthe atnosphere, or._enteric coated for selective
di si nt egr at i on PHPIIES @‘L@W?’(B‘F‘?ﬁ’é’é‘ldi“ﬁ%?ﬁ?eﬂﬁé@f"?t ST Y ‘ﬁ‘agédge forns
for oral adm niish siaglt @RadNCH AdAInRtetdliOsehitge dds BOR] thvamk e bPthencr ease

patient accept aéglgee manner, will be readily apparent to those skilled in the art, once armed with the

present disclosure.

[00136] While the invention has been described in detail and with reference to
20 specific embodiments thereof, it will be apparent to one skilled in the art that various
changes and modifications can be made therein without departing from the spirit and

scope thereof.
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[001251in general, evater, a suitable oil, saline, agueous dextrose
(glucose), and rel ated sugar solutions and glycols such as propyl ene gl ycol
or polyethylene glycols 39 - are suitable crariers for pal-enteral
solutions. Solutions for parenteral admi nistration nmay contain a water
soluble salt of the active ingredient, suitable stabilizing agents, and if
necessary, buffer substances. Antioxidizin2 agents such as sodi um bi sult he,
sodiumsulfite, or ascorbic acid, either alone or conbined, are suitable
stabilizing agents_ Al so used are citric acid and its salts and sodi um
EDTA. In addition arenteral solntioris can contain preservatives, such as
henzai konW@HISdIFLgEV‘EM Syl - or propyl - paraben, and chl orobut anol .
[011261 Suitable pharmaceutical carriers are described in Rem ngton's

Phar maceuti cal Sciences, Mack Publishing Conpany, a standard reference text
in this 10fi el A.com@OowRi/df HRepnlkegBnt at i ve useful pharmaceutical. dosage-forns

for adm nistration of the con/pl ands of this invention can be illustrated
as follows: Capsules 5[00£ Iarge nunber of unit capsul es can be
prepared by fining standard t ce hard gel ati n capsul es each with 100

mlligranms of cellulose, and 6 esium stearate. 20Soft

mlligrams of powdered active |paifflent 15 n1II|grans of |actose, 50
CGel atin Capank.:..s 1001291 A m xture.ll of yjactyve agredlent in a digestible

oi | such as soybean oil, cottonseed o0i? or oI|ve oil may be prepared and
injected by neans of a positive dlsplqgenent punp into gelatin to form soft
gel atin capsul es containing 100 mlligrans of the active ingredient. The

capsul es %%iﬁ?ramaén%néa'fraﬁaltwhlwce@tsblvadr bew theseaf3ol Tabl ets may be
prepared by conventional procedures so that the dosage unit is 100
mlligrams of active ingredient, 0,2 mlligranms of colloidal silicon
di oxi de, & mi |Aipgmemfcahwgmsiﬁigmsmplasedt@aphmﬁlam:utic'a@y aqesptalfle carrier

m crocryst ine ce L%& e1 g%nqhhlg gr.ans Of(fHﬂﬁCh and 98.8 mlIligranms of
| act ose. %@prop 04 B wagﬁl %%5éase pal atability or
del ay absorptlon_

Bx A pharmaceutical composition comprising a compound of claim 1 and one or

more additional active ingredients.

4. A pharmaceutical composition according to claim 3 wherein the one or more
additional active ingredients is selected from an anti-inflammatory agent, an analgesic
agent, a pain reliever, a potentiator, a decongestant, an antitussive, a diuretic and a

sedating or non-sedating antihistamine.

3. A pharmaceutical composition according to claim 3 wherein the one or more
additional active ingredients is selected from integrin antagonists, steroids,
immunosuppressants, antihistamines, non-steroidal anti-asthmatics, non-steroidal anti-
inflammatory agents (NSAIDS), cycloxygenase-2 (COX-2) inhibitors, inhibitors of
phosphodiesterase type IV (PDE-IV), antagonists of the chemokine receptors, cholesterol
lowering agents, anti-diabetic agents, preparations of interferons, antiviral compounds,

anti-metabolites and cytotoxic cancer chemotherapeutic agents.
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] mte& [00131] A parenteral conposition suitable for adm nistration by
injection may be prepared by stirring 1.5% by wei ght of active ingredient
in 10% by vol une- propyl ene glycol and water. The sol ution should be nade
isotonic with sodiumchloride and 5sterilized. Suspension 1001321 An
aqueous suspension can be prepared for oral adm nistration so that each 5
rra, contain [00 ng of finely divided active ineredient, 200 ng of sodium
car boxynet hyl cellulose, 5 ng of sodium benzoate, 1.0 g of sorbitol

sol ution, and 0.025 na, ,of Vann £001331 Wher e the_canpound of this

i nventionbis cOrifipBReeliisal compesi I%Ehtawa%&twanag%m@m &he RRAPIMOTe 3 dai |y
dosage mayg dﬂ%rﬁpﬁ’dﬁtve Qng]redl&té-gosefgc{eh'fﬂfn{"gﬁ oglatet&%nﬁpqn%%eﬁase':ﬁﬁl%@ 1 and
about | to 7.5 inilligrans of the second 1 antlcoagulant per ogf am of
pati ent b@dyclmygmase-gonhlhltcprabn mteMagmedpma tumer aeerpos fptarfinhihitey,

i nvention he resen amun

mlligr arr%lgﬁgﬁé& t)éllg lbltﬂr O@H csot-:)-%%en%f Phlgg%ragq# r?'% theglsé)gngrrlr%unt of
about | tmﬁdénaldonfstei@ﬂﬂ anﬁrmﬂlaﬁmaterwgeht a[pﬂeép%]he%beﬁ@nhibﬁofm ckimeof t he
foregoi ng second therapeutic agents are 20 tered with the conpound
of For nul $PPresyahaitisl Y A8 2 BFroKia E’& dﬂ‘i HEqniagonish cal daily
dosage and typical dosage form nay be reduced relatlve to the usual dosage
of the agent when adm ni stered alone, in view of the additive or

syner gi st1.c ef Aegharmdcentigal tChelpaspeQn aecoabegntte clgimnd adeian sheepeg] opjmore

COWbi ti at | Par de si ngl e dosage unit, the
potentialaexFE Pm%yg%‘ 4@%3 E% gvg%%?%ﬁ bet ween the conblned active
i ngredients. For this reason, mhen the conmpound of Forrmula | and a second

t herapeutjc agent are co i ned i.n | e dosage unit .they are fornul ated

such t natal ¢ W%“%gf .ceem%ﬁlba?ceﬁﬁgg 45 EREBr RS 0% RGP Hosage.

uni t, t headﬂﬂYo%hP&hvEﬂ@Eéﬁént@i@%%ﬁ& AR sRThYSnhiBASEdI ent's i sm nitnized

(that is, reduced). For exanple, one active ingredient nay be enteric

30coat ed. By enteric coating one of the active irapedients, it is possible

not onl o [ ients,
y é %rﬂhg}rﬁ cg\sthc% %8&%8%%10 §§%ﬁﬁ%kg%la982? “Hl%%lr??ﬁé ﬁr? 01091{0?9

hut al so, i's ‘possi I"'ease ese conponents
in the gazﬁid[tmnﬁl ®sive ngrediontCit sdetéd frbdtantagdnibts for selectins, [ICAMs

and VLA-4; FK-506 type immunosuppressants; H1-histamine antagonists; non-steroidal
anti-asthmatics selected from b2-agonists, leukotriene antagonists, and leukotriene
biosynthesis inhibitors; non-steroidal anti-inflammatory agents (NSAIDs) selected from
propionic acid derivatives, acetic acid derivatives, fenamic acid derivatives,
biphenylcarboxylic acid derivatives, oxicams, salicylates, and pyrazolones; cholesterol
lowering agents selected from HMG-COA reductase inhibitors, sequestrants, nicotonic
acid, fenofibric acid derivatives; anti-diabetic agents selected from sulfonylureas,
biguanides, a-glucosidase inhibitors and glitazones; and preparations of interferons
selected from interferon alpha-2a, interferon-2B, interferon alpha—N3, interferon beta-

1a, interferon beta-1b and interferon gamma-1b.

10. A pharmaceutical composition according to claim 9 wherein the one or more

additional active ingredients is an ICAM antagonist.

11. A pharmaceutical composition according to claim 3 wherein the one or more

additional active ingredients is selected from acetaminophen, aspirin, codeine, fentaynl,
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one of these conponents is not rSeased in he StOVECh hut rather is rel eased
inthe intestines. One of the active ingredients nmay al so be coated with a
mat eri al which effects a sustai ned-rel ease throughout the gastrointestinal
:net and al so serves to m nimze physical contact between the conbi ned
active ingredients. Furthernore, the Ssustained-rel eased conponent can be
additionally enteric coated :nth that the rel ease of this conponent occurs
only in the intestine. Still another approach would involve the fornul ation
of a conmbination product in which the one conp.nent is coated with a

sust ai ned!®YREPASH EF&@“PeI@3@@EﬁolVﬂ§WFwangﬁ¥ Not PRSP Rp JHERICAMs al so

coat ed W §iferany?OduiliRlacS HfiH&@Sn AlphQVéaffeRieO Sinlethiin@dSlufinuy OF alpREARY |
met hyl centilesé 1.0(1-1PNIC) or other appropriate nmaterials as known in the

art, in ohybexide fphenylephrinepapkanelpropanglemine eesndopkedrine, Tremstazg ke

. o f oddi b ) i . . _ th
componant b pukie TR bR oET Wi Rehl! RGBS MIaIS O o
t he conpoaskine, bfdre@dbng aitamipheh adtbetapembnd died dekearethorpharent i on, whet her

adm nistered in a single dosage thrmor admnistered in separate fornms but
at the sanme tine by the sanme manner, will be readily apparent to those

skilled imt heAaﬁHannéU%ﬁﬁca@ch’E%oyﬁiM‘ abd¥ediRg 86 @Mimds SRS e oADBL e VWi | €
the invention has been described in detail and with reference to 20

speci fi c eaddiémnahective inpredients isjselogicf| frase agdisglomethasenco meetlodpredrigplons, t he art
t hat vari S L nodi f ' o b .0 W

depar ;/i nlggéf@g%ﬂ?%ggsgﬁ%?ﬁ? g%h eg %@%‘J&‘Q{aﬁ%r g.g(}rsgor@iﬁwﬁga{)%ﬁ Y é%c?r(gg%%sd of

For mul a (taparng¢iH br¢rhephefiiraraing} ehkbopiairamineprdepdidsmphadatmioal tripraciiept abl e

sal t fromlt her eof c‘ﬁ g(rar rraceu%.il(l:al coqgosi ti.on con:.li ai Se(g of .a
phar maceut' FEaH: a PABTEESr r i SPENPYE Phier JPBUCTECHINS P YEEEYARE: anount
of the coppodngi %)hﬁhé’thdzine, trimeprazine, azatadine, cyproheptadine, antazoline,

pheniramine pyrilamine, astemizole, terfenadine, loratadine, cetirizine, fexofenadine,

descarboethoxyloratadine, terbutaline, metaproterenol, fenoterol, isoetharine, albuteral,
bitolterol, pirbuterol, theophylline, cromolyn sodium, atropine, ipratropium bromide,
zafirlukast, montelukast, pranlukast, iralukast, pobilukast, SKB-102,203, zileuton, BAY-
1005, alminoprofen, benxaprofen, bucloxic acid, carprofen, fenbufen, fenoprofen,
fluprofen, flurbiprofen, ibuprofen, indoprofen, ketoprofen, miroprofen, naproxen,
oxaprozin, pirprofen, pranoprofen, suprofen, tiaprofenic acid, tioxaprofen, indomethacin,
acemetacin, alclofenac, clidanac, diclofenac, fenclofenac, fenclozic acid, fentiazac,
furofenac, ibufenac, isoxepac, oxpinac, sulindac, tiopinac, tolmetin, zidometacin,
zomepirac, flufenamic acid, meclofenamic acid, mefenamic acid, niflumic acid,
tolfenamic acid, diflunisal, flufenisal, isoxicam, piroxicam, sudoxicam, tenoxican, acetyl
salicylic acid, sulfasalazine,apazone, bezpiperylon, feprazone, mofebutazone,
oxyphenbutazone, phenylbutazone lovastatin, simvastatin, pravastatin, fluvastatin,
atorvastatin, cholestyramine, colestipol, gemfibrozil, clofibrat, fenofibrate, benzafibrate,
probucol, insulin, metformin, acarbose, troglitazone and pioglitazone, efavirenz,
nevirapine, indinavir, ganciclovir, lamivudine, famciclovir, zalcitabine, 5-aminosalicylic

acid azathioprine and 6-mercaptopurine.
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3. A pharmaceutical conpositionprising a conpound of claiml and one or
nore additional active ingredients. 4. A pharmaceutical conposition
according to claim3 wherein the one or nore additional active ingredients
is selected froman anti-inflammatory agent, an anal gesic agent, a pain
reliever, a potentiator, a decongestant, an antitussive, a diuretic and a
sedating or non-sedating antihistamne. 5. A pharnmaceutical conposition
according to claim3 wherein the one or nore additional active ingredients

i s select frgmintegrin antagonists, steroids, |nmupnosuppressants

ot hi ot anfnes X SoRH OGRS Bt on TR0 o SO L R 9 AOT Clams

anti - i nfl gmBiRye idgeRhsy. (NSALDS), cycl oxygenase-2 (COX-2) inhibitors,

i nhi bitors of phosphodiesterase type IV (PDE-IN), antagonists of the
ehenoki ne receptors, cholesterol |owering agents, anti-diabetic agents,
preparati gis of JRLA® hQRinAMH Likinf ol QERR WSy BLEBIREBR Q! iR BN,
cytotoxi ¢ cancer chenot herapeutic agents. : pharnmaceuti cal” conposition
accor di ngmoee additionaBaative iggreditiiie vdrecio thenmreer addt hdditiahal activievagredigitedi ent s
is selected froman opiate agonist, a |ipoxygenase inhibitor, a
cyclooxyggﬁﬁ§@3?xﬁHﬁPgPﬁ8PFm tOilzterleukin i nhibitor, a tumor necrosis
factor inhibitor, an NMDA antagonist, an inhibitor of nitric oxide or an

i nhi bitor of the synthesis of nitric oxide, a non--steroidal

anti i nf | akPrat of'ycostperrd fox useacsortag tselaimp bk of ¢lainb il 4.09r 2 gemposition for use

cyt oki nes i . | ¥l , Yy, , i I nd an
112 ant aganpsFs oaif, T bee AT HRAREH AR sefRofh Hol HRha ARRLAGRILES

wher ei n t h#teamibribs, amourgsmdftiven, oadiovasulay effectsr @ohanidsecass, amgestiverbeatil ci n

i nhibitor_... 8 A pharmaceutical si.tio cording to claim6 . .wherein
the one of*§f% Q&&“P’l“&ﬁ’m - (AN %’&P@ntrlﬁ %SS%CI?tﬁ‘ﬂoﬁaerﬂeé‘é‘Poé?sgn‘?sésct or

i nhi bi t or idiofthiA HuhasnaE ilroRa| traRPRAS iatt@iycRERR! PhpdcdlR- CoratkBmicadier ei n
the one or additiagnal active ingredients is selected from antagonists for
sel ect i nsindygadocbsain typymna; neyrepaihis pyipe infernmaiomp phavet adisese,| [afveplitéy ani ne
ant agoni s}, oi t s Aast I I . -a i ,
Ieukotrie&%mgﬁﬁggéﬂﬁéisgﬁgﬁg@tglkgtEﬁgﬁg&%?%gyﬁﬁ%ggFéaggﬁ?éPtgg@?éﬁé

non- st er ogldalerderephiitid, | asthmad, omyiltipdie seerqsNSAlrbs)scadsess t theurhatoih priloitispni ¢

acid deriyatives,, acetic acid derivative fenam c acid derivatiye

b pheny! SRFBE | b raEsoparmYBEe BYPpmay CORLAT falr s heplaceliuta

pyr azol onescerchdlogst esmebrs| oweri ng agents sel ected from HUG COA reduet ase

i nhi bitors, sequestrants, nicotonic acid, fenofibric acid derivatives;
anti-di abetic agents sel ected from sul fonyl ureas, biguani des, a-glucosidase
i nhi bi t or g5 and I ; : rat:i.0 A rfer from
interfer orﬁaal p‘ﬁgj"h‘?ﬁﬁ}“ F%ﬁ%ﬁ%ﬁﬁi ﬁlglr g?ﬂ%aﬁ%ﬁ%,&?ﬁ? %ﬁ{?lgf%glg%et a-

| a, interdesouingietciaimnt 3afed usaindrehtimpmflgammtory diseasté®. A phar naceuti cal
conposition according to claim9 wherein the one or nore additional active
ingredients is an IC. Altyl antagonist. 1. A pharnmaceutical conposition
accor di ng11.0 cAaofipSumhfRe @kdadcbRlig® Mim"y 6 agldi 14, eRalcoapbiiten forakedi ent s

is selected from acet am nophen, aspirin, codeine, fentaynl, i buprofen,

i ndomet ha?eArdinge o r gpigt , I3rofihiife ihalrabRe nthepmatqit arthAs, psysisemie alugus

suf ent anydryihethRobiRe | Rphrdt ST JRI nnﬁ,mag, foffehith hrifly, "Rl pFO ErerRlum num
or magnesi um hydr oxi de, phenyl ephri ne, ph%nyl propanol” air, 1 ne,
pscudophcidatisplent rgjeytnant andohultiple neyshom@phr i ne, naphazol i ne, xyl or net azol i ne
propyl hexedrine, |evodesoxy-ephedrine, codeine, hydrocodone, cararniphen,
car bet apent ane and dextranet horphan. 12. A pharnmaceuti cal conposition
accordi ngl&.o cUsd shaZowpensd sechbiténgnelan 16wk elaa ditf dranaknpdsitiby ecdoriigedi ent s
is selected. fromas peclo thasoé nethyIPredanoIorte bct anet hasone,

te, g
predni son®, I k- 4B He SBRBACHIPLR Sladicamiat o feptag 8rdiserdar geleaed fiom
rapar nyei ghondy1SFRRERIiE21 d3icdSithrtft! AR, M BAEN CardiVashli AT HREA r@BhiE.
thprolidine, clernastine, diphenhydrarnine, diphenylpyraline,
tri pel enndipiape  Congestivk y1garh dailune t dwthimanting clisepses B Viateetéon, HVraspocaatiche,
azat adi ne di. Line heni.ranl ne rilarning, .astem zol e,
For t onad: s ABAR a0l b R B U T G MLl RISK, By Y
descar boet hoxyl or at adi ne, terbutaline, netapnterenol, fenoterol,
i soetharine, albuteral, bitolterol, pugbuterol, theopitylline cronolyn
sodi um atropine, ipratropiumbrom de, zafirlukast, nontel ukast,
prani ukast, iralukast, pobilukast, SKB-102, 203, zilcuton, BAY-1005,
al m nopr of en, benxaprofert, bucloxic acid, carprofen, fenbufen, feinprofen,
fluprofen, flurbiprofen, ibuprofen, indoprofen, ketoprofen, mroprofen,
napr oxen, oxaprozin, pirprofen, pranoprofen, suprofen, tiaprofertic acid,
ti oxaprof en, indonethacin, acenetacin, alclofenac, clidanac, diclofcnac,




13. A compound according to claim1 or a conposition according to any of
clainms 2 to 12 fortherapy. 14. A conpound according to claimt for use in
therapy in conbination with one or nore additional active ingredients,
wherein the one or nore additional active ingredients is as defined in any
of claims 3 to 12. 15. A conpound for use according to claim13 or claim
14, or a conposition for use according to claim13, for use in treating a
di sorder sel ected from spondyl oart hropathics, osteoarthritis, aneurysm

fever, cardi ovascyl ar. effects., Crohn's di sease, ¢ estive, heart. failure,
aut oi nmuné” &?’g@éFgQ%'}nW‘{ E’féé’&ttf a, I‘fﬂ@pﬁtz‘hcol??‘&_t Hg{] Pivi B?W%s P85 s,

i di opat hi alveulife) MRsedatilt RO, SystdohidNGisath@hhtusORGhRIOEE SeruRephaad | y-- or
chem cal | y-i nduced brain trauma, neuropathic pain, inflammatory bowel

di sease, &lomssplppephritiyy agthme, veuldplp i solososis yarthapscterpsip uheamptoite mithous

nephr ot ox ir&te%@ﬁmrglfbg%i t ﬁ?th(gll, C}Hﬁl'iipléog{:st@ fat | c%ior@&ﬁlh%ceﬂjlﬂes Bl:glule}ran t

sclerosis, arthrosclensis, eumat o ritis, restenosrs, transp

rej ecti oncanpat aridoitkermymdecra, col orectal cancer, hepatocel | ul ar cancer and
ot her cancers, 16. A conpound for use according to claim 13 or claim 14,

or a conposition for use according to claim 13, for use in treating

i nfl ammat @9y dUseasesompolifd absb@RP B ASd Y o UI8mARE 6F QEdlgp6sﬁi(ﬁ|a€éd¥Hi$§ or
claim 14, or a conposition for use according to claim 13, for use in
treating Fhdaifntbiythsmanufactuse okymediggraent fprircating inflamaraénsti diseasephr ot oxi ¢
serum nephritis, glomendonephritis, nultiple sclerosis, transplant
rejection and nmultiple nyel ona. Use of a conpound according to claim
13 or cl aktn 14Usoof acaapnumos atdoodingodaidi Igortabaiml 1, or 4 Sympasitionhecemding act ur e

of a nedi canent r.treatin di sorder..sel ected from . .
spondy| oafot Efa a{ ilgst,heolg?‘?é‘g%{’?‘frﬁr‘?st?'f‘ &e%%&ﬁ’@sf?ﬁ treaiig, thepmalgid, pHbet. o
effects, &Fsainiit Supis SBABENatCRABIRPhIoVEKiN Stith ePhritlt! SlonRtlBhIPREAE mililgs8ses,

Hl V-infection, H V-associated denentia, psoriasis, idiopathic pul nmonary
fibrosis,S@@Bﬁ§ﬁﬁ@ﬁﬂ”&?ﬂ@ﬁ#ﬁ§@ﬁ@ﬂ@§ﬂ§Fbﬁﬁv?icalIy- or chenically-induced
brain trauma, neuropathie pain, inflamatory bowel disease, alveolitis,

ul cerative colitis, system c |upus erythematosus, nephrotoxic serum
nephritis, | onephritis, asthma, nmultiple sclerosis, arthrosclerosis,
rheumatoid arthritis, restenosis, transplant rejection, multiple nyelorna,
col orectal cancer, hepatocellular cancer and other cancers. 19. Use of a
conpound according to claim 13 or claim 14, or a conposition according to
claim13, in the manufacture of a nedicanent for treating inflammtory

di seases. 20. Use of a conpound according to claim13 or claim14, or a
conposition according to claim 13, in the manufacture of a nedi canent for
treating rheumatoid arthritis, system c |upus erythematosus, nephrotoxic
serum nephritis, glomem onephritis, nultiple sclerosis, transplant
rejection and nultiple nyel oma.
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