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20 lymphocytes, whereas the CC chemokines, such as RANTES, MIP-1a, MIP-18, 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.
[00063]  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 intracellular 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-17) [MIP-1c., MCP-3,
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such as rheumatoid arthritis and arthrosclerosis (reviewed in: Carter, P.H., Current
Opinion in Chemical Biology 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-1cr) 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-1c binds to CCR-1, it induces a
rapid increase in intraceliular calcium concentration, increased expression of cellular

30 adhesion molecules, cellular degranulation, and the promotion of leukocyte migration.
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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-Te,” it is to be assumed that this is equivalent to

30 “antagonism of chemokine stimulation of CCR-1.”
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[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 M.
[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, aneurysm, fever, cardiovascular effects, Crohn’s

30  disease, congestive heart failure, autoimmune diseases, HIV-infection, HIV-associated

dementia, psoriasis, idiopathic pulmonary fibrosis, transplant arteriosclerosis,
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f orpgtis} (!1hanother 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]  In 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 (I).
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enbjossyentln abbtherprbsdintent, the@rtsers imviestici is diciced t¢ @mathod for
e Sy S PR PGPS hors
t hapapeutitgiakictet hehit bea asmpahd of foAnmdopound of

fornmul a (Il?n' [0033] In another enbodinent, the present
i nvi@iglon rgnefhereatoadiment Bemptseits drveptiontis disgofeddo a method for

al | grgh x%nalffﬁquﬁz(gﬁ@rﬁmg S iAo IS batefl th need thereof a

degranufation in conj unctiva, conprising
adntherasutiedlly gifewiva apawiit ehe componpé df forretled). a

20% gﬁﬁu UE II %hétﬁﬁ%?}?&l}ﬂ%\ﬂtgahgeﬁeé?& érg/n%%t%lnﬁg g?e%ltjet%ﬁ% ggnethod for
pr es@tihg influentiopnditcase] foeaiagiel mflamnetonodisdagss vihidhaid adeast
geg:gl}t?ailgltnlxea%?eh@g%rc I—?,%gr‘;l’prigigg Jnlufcigst% mga %rg prglltig’rgt%g llaergag. tﬁe?eof a

therapeutically effective amount of a compound of formula (I).
[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 osteoarthritis, aneurysm, fever, cardiovascular

30 effects, Crohn’s_disease, congestive heart faifure, autoimmune diseases, HIV-

infection, HIV-associated dementia, psoriasis, idiopathic pulmonary fibrosis,
transplant arteriosclerosis, physically- or chemically-induced brain trauma, -
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t hereof a therapeutically effective amount of a
conpound of formula (1). [0035] h another enbodi nent,

wa bwopssasent i nvention is directed to a met hodPETUS2009/048564
treating osteoporosis, conprising admnistering to a
patient in need thereof a therapeutically effective
anount of a conpound of forrmula (J). [0036] In another
e [
ne"?ﬁ%ﬂgﬁ%gi{r: 'p%uIr'j ggggﬁxgét‘ﬁ@ibo%y&%ageg ?]lgé(ﬁltlg Jl&'l?'c'&i%g 061915 Systemic
ad rhinis sty@rematpsisp nephpadéieserun nephegs gid:rmrlé@rfephrltls, asthma

¢ DRARGE bS8l YeorTios el R Marlif rSRMBN L) csent

I n]\ctfﬁﬁipiaﬁﬁhtlloﬁ pdiblﬁzﬁﬁtaﬁﬁlnﬁs]?maltip&hhﬁfbnﬁ@Elie]tcrigie@ﬁbrr&gampie skin and
in annatory i seases or exanple, infla
Sdi Jeaked dpgprHatigndn gye qogléfgetwaa*rep%tawﬂylah%%% 0%19“3“3‘1
CCRahoer, oAk SN B AT QU B’Eh@Qcah&rﬁ p%r!ﬁﬂﬁ tCrbIﬁl N@6dse,
thereof a therapeutically effective anount
com@@'@ﬂsa, ioflamopiem evel Jiscapo ademis 1uamrwé¢m@%®dmﬂ’ém
e e
g.?il%olﬂgur#ﬂ%g&%rﬁﬁt ﬁlﬁlt}?y n?%a&o%% Blﬂzr% %'@Q&l 18 skm and
t 0 maspmi | depanulaionde dyddoeweﬂfvaauebktewfﬂpbutar@mm@g osteop0r051s
effecti VEf armunt of a conpound of formula (1). [0039]
19 A 5REFO" e odi ment, the present invention is
dl regdoed tihendis® eﬂaﬁao@m@ﬁm@x@ phRder® invE@IoAUS dirdclell td Acdi®und of
reparation of a nedi cament for the treatment of a
orads (D) Oaby inthssPder is selected from
ost t hr
or E0RL’ b b SABYENER ol BB RSB
aut;ﬁnammnem@h COBASBEN cBhMmsuhgemmppunmﬁﬁ/ﬁoassl@ﬂD atceghe or more
i Q riasis, idiopathic pulnonary fibrosis,
traaﬁ ‘r’ﬁ 15?{? lg?ferl oscl erosi s, physically- or
chepigl | yinianstig@ehbbditert, the drugent ARGQPAS firetedad Amethod for
i nflamrat ory bowel disease, alveolitis, ulceratjve
colPqudation 9&1’@%@ BiRhemEkine FRSPRITTGSTNTY SAEIBHFIBE aepigistering to

Serm;BaRMAdh! 'tl?ereog b %ﬁ%%tf&ﬁﬁyﬁm&&w&mcﬁﬁi W%ha;%ébédtﬁﬁle

sclerosis, arthrosclerosis, rheumatoid arthritis,
r eswmposiien copyngiaes qfraavﬂlsapmmdtﬁfqrmnl,a (pgod pagqranore active
20artl[1£re‘§ mul ti ple nyeloma, allergies, for exanple,
rrast cell degranulation in eye conjunctiva,
h e p[aoemc} el | nlaasthaambbdiorst, thepkaere divahtianandiescted to a method for

o OR3Pk kbt B33 BB R AR St s
bovresh SRASRUtIGYS EEHCe hHPUS ofA YahRIRLQS USompBhitibh Blndprised
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 comprised of a compound of formula (I) and one or more active

30  ingredients.



sclerosis, rheumatoid arthritis, nmultiple nmyel ong,
allergies, for exanple, skin and mast cel
walzgp/assdbat i on in eye conjunctiva, hepatocel | UPGK/US2009/048564
carci noma, osteoporosis and renal fibrosis. [0040] In
anot her enbodi nent, the present invention is directed
to a conpound of fornmula (1) for use in therapy.
LOqddds | m&h&g ernBORAEH RO brosdoll B RR S Mirch Y BIW 1n0fod or
irected to a phap naceu nposition conprising a
c oreetineh cbﬁorclcm,rmnipasz(lg admmnﬂteﬂng tooarpam:rrten pestiithegeot a

edi en anot.her e t he
| nobithenfany ctntetmity B oG w B R TRttt SR EP Y
c heaRibiRl o for@lRND kb énd @GRPE Altivadigredichys, WReIn k&id ABorder is
adm nistering to_a . patient in need thereof a

t héFlﬁ%%ff‘i’%QFtF"}ﬁf@f‘?‘%@?‘f“éﬂé"maFﬁ?fﬁ‘ht:afélf“’aémﬁﬁm&&f?ﬁ“b%ﬁlsease
conpasliieafdat MRl ARG nRfund dﬁ%@@ﬂ@@:ﬁéeﬂo@ rm-&sddideNd

one of nore active ingredients. [0043] In another
entsisaicntinpsoriptie ifiepagdnpulinavasn fibwosis. tngilang ettsigsdlesods,

co @p?&callgror@gg}ﬁcﬁ tnigguc% b%%re!un{ateﬁ:egﬁ &)gﬁucap% ﬁxﬂ%a%xmato |
a tHO%Hpmid, gladliyis, eﬂcfemmtve v@mmsmm:cdﬁpw eplienasey heptiadtoxic

10C© oSiti ed .of. a conpound, of, fo ) .and
105 p i PP g s AT, BBl A et S A RS
enmpdintend artitriie, r@ft@ﬁ)@@torgzﬁi\&&ﬂﬁplﬁﬁaﬂoﬁ ;sibzﬁmétaﬁﬂnﬁso mikltiple
met hod for nodul ation of M P-I a, MCP-3, MCP-4, RANTES
actmxAlame, alrgies fuiskymptpalingnd swstopll famanulptige iy %"r‘»pwunctwaa
t h"’}fe dtSce B ALEDRY cdib8ctH Bader, o%g;mrt%ﬁs, %Mﬂr@g‘i%d other
Rlsterlngtoapatlent |n nee er eof
thenapwpne&edbﬂ)y Cefhhésatijenss, paooamt. mﬂamalapmbm distdse.alystemic
03|t|on for and
%weﬁgfgwéﬁ |veﬁ|ﬁ§F§ Sm ﬁpﬁﬁégggﬁhﬁ# gho &yéo
errtxudﬂgm pi03 eﬁaﬁ@iepﬂ@rsemitmasnmlrdegﬁﬁuiaﬁﬁondn Eﬁ(ﬁoﬁﬂmﬁﬁaﬁ

method for treating a disorder, rising
drﬁeﬁ?t%‘ieﬁ}“?‘h‘”g"f%“@“%ﬁ peieaparsisiapd %@ﬂg’%& eof a

thepamput i3k axotﬁéﬁe%%ﬁmnamwéseﬁfln@n@&aqsrm&@@& tocaakhethod
' co osition conprised a conpound forml a ) and

opfreating Bilammplpsy qh?ﬁg&*@@d?l’éfﬁtﬂé Y, wﬁ@m@mﬁms@'fe@seéu @éﬁrat
0' S least partially mediated by CCR-1, comprising admmzstermg to a patient in need

LA

thereof a therapeutically effective amount of a pharmaceutical composition comprised

of a compound of formula (I) and one or more 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 effective amount of a pharmaceutical composition comprised of a

compound of formula (1) and one or more active ingredients.

[0048] In another embodiment, the present invention is directed to the use of a

pharmaceutical composition comprised of a compound of formula (I) 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 -



sel ected fromosteoarthritis, aneurysm fever,

cardi ovascul ar effects, Crohn's di sease, congestive
whempns$sst | ure, aut oi mmune di seases, HFV-i nf ecRGCTEHS2009/048564

Hl V- associ ated denentia, psoriasis, idiopathic

pul monary fibrosis, transplant arteriosclerosis,

physi cal ly- or chem cally-induced brain trauma,

neureRaLRIfsisPHyRcallyn b &@H%Ta@ﬁ%d@&%kahﬁrﬁﬁ?&? feuropathic pain,

alveolitis, o ci%gt [ ve1 C?| [ g][éqsé syzchem o uplfs
er yinfirrmitoy beweinbyshseotlvsalitis sdoetahivnenditis.i systemic lupus
gl o ul onephri.tis.. asth ul 1] cl er.osi .
o R BRE bt dyia S TRp B o Re PR B B, grutiote
or gaRrdsisparthpdsalatods,| rheumans O aitlattisCrestetolis) drizs:, ramsgidnitgloa,
nyel onma, a%ll,_eri%h{ss for exapnpl.e, .skin alnd mas% cel |
dedisaiic g, Pritglran B ALTESS forgaarickinags gest cell
Car&ARMRionGR bRY @Gfuddtiva INGRGeel ARt EPNRIRS tSloret@N@hcer,
fi br§5| s and o];fgber ‘C%gf%?}?’ pr ef e%ag%y,(ag@ghgj S o
di ¥ ggqros‘g%mnp 1‘@5’153 malaéapgp,)pr Ay Y Jée’:ase, psoriasis,
Sy ] - e L& 1l i :
B R e LR e D B R ) RS eRroniy
ex ahpinstoid kitritadulhpletnyekinta, deggiesn (i axdngrle, iskin egydemast cell
mcon' unct itva,. heeoatocetl | ul ar, ¢ r{:i noma. OSteopor 0Si| ﬁ I
and  FERNFIE B FES Y T3 atf’%e?%‘f T A TR e
t hefipssgsent i nvention, is directed to a nmethod for
treating inflamatory di seases, preferably, .
[ nf[f’%ﬂhat dpytilhye é&%tég ewl?_P@_Hleétr the Q_fesiff% §§’Ff_“5ﬁ3é‘r‘% fliggcteg) to the use
mddf%:?ﬁw_ eu@@ﬁt&mp&@cmrcbﬁknﬂ&d _ETLAh KRS bP@rrh®a &) and one or
pat | ent %nlngifcgw;ﬁgegg)f aI herapeutical |y effecgl v;e
anouere agivean aéwrdpyal conposition conprised of a
0 d f.or a - 2. i ve. )
157 PO o L s Al e AR T R PR YO B e
i nviegrh iheRpiris oitisseadledribwestheredth Gtisfiorentimoildcadnic@npasfes all
CCR-1  act.ivity, conprisin mnistering to a_patient
T SO RV h e e A oBRP R o Lperbed e
a PhaARSLsHhbRIBhenS TS Ede RN EATBE BBk @kendn EHTRRUBE with
of formula (1) and one _or nore active ingredients.

[ 0cag Pthenerahndt el tosdphathie dditionaf prabasinenért theRressns iByentign.
ir : :
2 P o e S PORL IR O EETRRE b 8l gter
ac talepgenitsnigme eieritls: dnrbotlivenprte pescald alditiohal amirediinertaent

for the treatnent of a disorder, said disorder is
sel ected fromosteoarthritis, aneurysm fever,
cardi ovascul ar effects, DEFINITIONS

L

[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. It 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 -



Crohn's di sease, congestive heart failure, autoimune

di seases, H V-infection, H Vassociated denenti a,
Wpsweisss, idi opathic pul nmonary fibrosis, PCT/US2009/048564

transpl antarterioscl erosis, physically- or

chem cal | y-i nduced brain trauma, neuropathic pain,

i nflammat ory bowei disease, alveolitis, ulcerative

COl didstefoonH 8 riithftc foHRShdNEEHRERL RSMSric RERDSAL Btbifire are

serum nephritis, glonerulonephritis, asthma, nultiple

sclisteedisunicss thhspetlcotasichemisthiearissmsiid fant ibspecifisally

resihcﬁgqui‘s, organ transplantation, psoriatic

ar thritrs, multi pl e myel oma, allergies, for exanple,

skijapd rastenmeionet ety ampoaid eFoimuley sag dsplunaipbnid activity

hepat ocel | u| ar carcjino col orectal ., cancer, .

Sost8BRHFD st el Jrgl_fsg*?[b%fi e e BRI It 4f cepsidered to be a part
pr foﬁ{e?}’és}ént iVeRih. SWRlnSeqaRd, RSR4AYI the raddhli ARTRGA LY be
bowel disease, system c |upus erythematosus, nultiple
sclaghigyaddy HIRE peEcH iralrooRininar &y aagsplufipn esingasiessrheing agent as
al &b fh EPonc/c@brdFATRN P hikieft and mast cel |
degranulation 1 n €ye conjunctiva, hepatocellular
c ar[6#33¢ ma, ThephmepQhasiascuinal lyr ;epeplablel” i angpileyed h@OHT) rdfer to
still yet another epbodi nent, t resept inyention.is .

105 e S e A B e g LG PR LB HUGN AcoR i he
C OnpspesE doudll niedeIp@ihisht, OhitdbRy forhlsa i dontzeNElitpihe tisdue®r €
active ingredients in therapy. &0050] The invention

ma)}mgyén SHBGHnd &mirqqﬂsdyiﬁ@.fxt @‘ﬁ@éiVF (giqil&iﬁgaw% ﬁ&ggic response, or
deRakdr ?fbgiefxf STohBBCaBB, lcbinnRhsuBRSE I b ?éas&htaﬁlfz :b&étﬁ@ﬁsk ratio.

t hereo This invention al so enconpasses a

corfB93#ht i ohrsusod hatingiphanriavautiod yacteptable selbsd réfente detiatives of

not.ed..h kn. 1t s understood. tha a I . .
Lo R st AR B B M o BB g i o

Corjasenaaits therewd. tHxampigs of prarmenixdilymotptitde dits tclude but are not

addi t.i gnal .embodi nents qof the present inyention. _

Furfn?’f ﬁ‘b?’_@fler?ﬂltﬂ? ORgaRiS §aib§f0 Q iceHdeas as We&@lkali or

corpigtald dMcRMY e s aldh a9tHBSxyvRE BB LS the QKA. apy of

t he enbodi nents to describe additional enbodi nents.

DEmPRIMRFESAI o sepabirrielte wpi duihe sonventinal ngederic bdld onty
BT e SILST o ERMONIRD IAELPEER fom nn
at coxipenprdeaeicios otgatiedciin Foptiapglld, yjuchebivwestionl naeericcalts
fo rizqcﬁﬁdel tﬁosie %ler\ﬁ\\'reeh lfro%zni%g\pgaéig agigsesua{ EE:S hr}gl\!(\),ch}oric, 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, Z-acetoxybenzoic, fumaric, toluenesulfonic, methanesulfonic, ethane
disulfonic, oxalic, isethionic, and the like.
[0055]  The pharmaceutically acceptable salts of the present invenﬁon 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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to prepare optically active fornms, such as by
resolution of racemc forns or by synthesis from
W@piop/ess4by active starting materials. Many geoR@L/UE2909/048564
i somers of ol efins, C=N double bonds, and the |ike can
al so be present in the conpounds described herein, and
all such stable isoners are contenplated in the
Pr &3R5Iy, AMBRdoQNmedh Bicdffkr ! fR ScctfQ BRkAdI GsdpPPIREIS orOf
t he compounds of the present i'nvention are descri bed
andestenitrbeare prifeaedd L st od swiaklenlés aof fousbmetegtingrords
separated Is [ic . LEk.al., di.ast er ri
;ST RS T T BT Bl AR IR A d985.p
st rides, ulieedisi@uientf @hibh ds hatly @sdrporueedspaciefehee.

stereochem stry or isoneric formis specifically

infﬁraadgrﬁg&mfs izfor@{@wgﬁ%{ﬂflgbaﬁfé?rﬂaf a conpound of

Forjoade | 1MRYdiS edlnﬁyo@am&h%r@ga [ %kt Vb eonmRaicaniv t h
a 0]

the other. Thus, & the stereochem stries are
corssrgentien prederplely dofstadiand purifipd tppldaia g composdiion] containigen

re %Hoﬁﬁ%y@e%ﬁ%%@a& e gﬁeg{egﬁ)ﬁi gf‘r"’/% (‘ffaorﬁqa ﬁtcgémb@{/ndg%bgﬁltia] Iy

achi eve usi n
r egotditcbmpoundiln gshivhriedel viehgr fegenittedss desaibed hoecionSudf

ordinary..skill .,in the .ar 0053] The phras .

1L s Rty bR RaRbtt toPme  anaRe SR e R horpi s per
rehﬁﬁxﬁ@m&MQﬁﬁmﬁ@npounQS, naterialsz conposi tions,
and/ or dosage forms which are, within the scope of
sodA¥Thedithrerdiagnenet heenreprds of g @t inyerighstct
o i B R Lo R
ot rremppurgls bEile meseéib irwblit@atciaromv'e @mnmfﬁgwtmtees a%ianmef'ahe carbon
re . YA 0. . [ 4 in,

13, DARRARUSIREAR] G sEbE LB R P R bl Mg RNGE
derGonadquerely, afmpohedstif $ghnaiddac eipouadstinheicebmiidstecomeric
R L,
sal &%ti%ksyg@iasﬁﬂéonﬁagﬁag Rkt zﬁﬂtéré&@;. Whenmgﬁ%@hleﬁﬁ or
organi ¢ acid salts of basic residues such as am nes;
al lcapptiogerip prpditears areparedftheycpribesepargicd be sony grtipnalgnethods

ar ' ids: e .| rmaceutically

mgcggg%%bkg’gg??éﬂ%ﬁ%ﬁ%ﬁgﬁ?kghggﬁ%gﬁgﬁgﬁaI non-t oxi c
sal[0858)r t'tveblpuatmppural’ pndaabld stmrteal” tis nedant thenddaatent

et R T R

NONfrdn®X tedctfdlrhiSiture, and formulation into an efficacious therapeutic agent. The

Ln

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-1« or effective to
treat or prevent inflammatory disorders.

30 [6060] As used herein, “treating” or “treatment™ cover the treatment of a disease-
state in a mammal, particularly in 2 human, and include: (&) preventing the disease-
state from occurring in a mammal, in particular, when such mammal is predisposed to
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i ncl ude those derived frominorganic acids such as
hydr ochl oric, hydrobromc sulfuric, sulfamc
wpkospssasi c, nitric and the |ike; and the sal tBCT/US2009/048564
prepared from organi ¢ aci ds such as acetic, propionic,
succinic, glycolic, stearic, lactic, malic, tartaric,
citric, ascorbic, panpic, maleic, hydroxymaleic,
PhaRY LGEL itfe b AL ATHLEs be@z‘?&‘z%@io@ed mwisg/itl ) infitltfe@he
lic, 2-acetoxybenzoi¢, funmaric, toluenesulfonic,
metdinamstiie, 6ni oTestrgiadoebipmant o (O)ostiaving the disease-state, i.e.,
ise e 0055] The pharmaceutically
acceﬁi%%%é% ﬁﬁqﬁhgdl ﬁk%mgésent i nvention can be
synt hesi zed from the parent conpound which contains a
basic or acidic noiety by Lonal chem ca
et hods. Ceneral ly, such §§$ﬁ§ﬁ%§ﬁ be prepared by
r ea{ﬁéevpg R chhBOuR G thrRlial a8 pfepkiri® ahokh 858e following
ounds with a stoichionetric amunt of the
E w@leateéct@a§@leme apd fesciiptiopathercob ps well avelsyaph Hiceature
soI [
morameSthalrin e Tt b ety B IFUEPRN dagentsapd
|sqpmmpmnwhrﬂ@ﬁnaﬂﬁbmnmpwwheekawpreferred Llsts of
suitable salts are found in Rem ngton '$
har maceuti cal Sciences, 17th ed., Mack Publishing
Cbnpany, Easton, PA, 1985, EnAwu&ﬁﬂ8 t he di scl osure of
chis ereb I ncorporated_by reference. Said
r ef%?lé kc (¥§‘“%’|“¥ i é‘BF?ngladt‘%’ﬁ’PFfé’F@F’}?“bﬁarPéﬂé?té nce.
[0056] In addition, co s of the formula | are,
subsequent to t hei r prepa atlon, preferably isol ated
and purified to obtain P cont ai ni ng an
anount by MEIght equal to' or grl eat than 99% f ornul a
| conmpound ("substantially pure conpound 1), which is
t he[ni)ﬂzs}ed @Boiﬁmm’nﬂtﬁ't hﬂymomsﬁflﬁxhed chidoejlate (Buichs, 263
subst or.nmul a

Sat S8Rt bt R0 e PHT0 Har o o i wim e 0%
| NV@feh OB in[rRderd) oi(12. Bt £ B5EDINSRNER § c@lal bOBoLOAB PUAHS

of the instant invention are contenFIated elthgr hn
adniRtvalse The repitipgisuepeasion s stareeiabd Iy Ty df eingest mipyg, and

CONRQURLR.a il ?r%\?é@mdng ?mdo&@th&x?e"mgg\éﬁ &%m?}fh&

centers at any o he car atons 1 ncl
of mhwrwmd fardriosr (éihfdcbrd‘hr”é'»ahd theti alhovedrto pqn‘m: ®rrpom
gﬁa?‘l’%ﬁ%&% (yz’t” gﬂ}é‘ Y:@?@?g%‘}é ﬁqe 16 $hth wgs%gmg‘ﬂ)f(ed ztl ralpzrgl exotherm

(20-40°Cin 3 mmutes) and vigorous gas evolution was observed. The ice bath was

1

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 sodium sulfate and then concentrated in vacuo to yield a viscous oil which

30 solidified upon standing. The solidified cake was dissolved in 100 mL of boiling
13 -



forms, or in mxtures thereof. The processes for
preparation can utilize racemates, enantioners, or
waQlt@snsdsoners as starting materials. Wen PCT/US2009/048564
di astereoneric or enantioneric products are prepared,
they can be separated by conventional nethods for
exanpl e, chromat ographic or fractiona
CT ek akd, hZ @b Adu1th O r&on, w%fs%%@ecﬁ@ g@&‘t’@f&m@@xﬁg erdthRBRre it
structure” are neant to indicate a conpound I's
sufsfdod péfmulgbvt rAdisuthts tinoe, Suystalsest h@bmraqlplmdt\wrsacq}betﬁ@by
deqﬁg 10 nrﬁgci Jw{ﬂ){ fmlflgl odnf §F ;Eé-&ﬁii E@: St grj(d a‘”ﬁgg to 1%16 thFhutie
0 an i cacious eérap iCc ag
p r e:smpbundmy e pbwdan (1%5 gmsemdﬁdn.@%eﬁmm WS tED) e 172, 154,
conmpounds. [0059] "Therapeutically effective anDunt"

jis intended to include an amount of a conpound of the

Pr &sg: HIYSRBLRN4R @li!%r(ﬁi’he@ﬁ) YRy 3 3. ﬁlhﬁathylp: eridine-1-
conbi nati on of conpounds cl ainmed or an anount P
corepthoaglatef t he present i nvention in conbination mnth
other active ingredigpts effective to inhibit MEP-|I a
or effective to treat Of Ieg&nt inflannatory

di sorders. [0060] As used herein, "treating" or
"treatment” cover the treatnent of a diseasestate in a
mamal , particularly in a ran N ncl ude: (a)
preventing the diseasestate fromgccurring in a

manmal , in particular, when such mammal is predi sposed

:1 ot[ARE3t seﬁas&éu@m@ﬁ é- bbumdh@sommeny E369eeh. 7 m@nms@ﬂdms
10y vabl o bl Pl R Lt A RS RS il o

di S@R&ﬁ&n stiab@yllithivdn in HRALIRE (MB6HEQ NS Shad)at @fratk MRicH nB@asiged
stal e. SYNTHESI S [0061] The conpound of fornula | was
pr dpanmahemprgire below HE FolThe iasHgnEeaye avas ﬁt@'&’étai ong °C for
sc and I,
e L A R B8 sy L Rp e

i n ttehigd dropwisEsatinl saiuyom eldgeihuy] aaﬂﬂnpﬂbﬁédrmoewerﬁdine—b
thes C S her el na
SO STE GE AP TR bed B e R e BTy P haitained

[ OQﬁa?rhteﬁaaSthpEﬂa@:Eb Iﬂflovt' &0/°Ch Uty nixture was stirred at -78 °C for 2 hours,

4- oxopi peridine-I-carboxyl ate (52.47 g, 263
during which a clear solution was dbserved. 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 separéted, and the

20 organic phase was concentrated in vacuo o 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% vield).
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mol ) in THF (1000 nm.) was cooled to O OC and treated
W th sodi um hydri de (60% suspension in mneral oil)

W@ 20918482 553 mmol ) in 4 equal portions at 5 nPCIUUE2009/048564
intervals. The resulting suspension was stirred at O
OC for 45 mnutes ("mn.") 5and then treated with the
dropwi se addition of iodonethane (41.2 m, 658 mmol).
The m xture was stirred for 1 hour ("h" or "hr"), and
then allowed to come to roomtenperature ("rt").
Ni r&eysn(it)m(és(ilﬂﬁntoephert}h)eS,Bdenbtaylhmmémr ~enbved, a rapid
exot herm (20-40 0C in 3 nutes) and vigorous gas
evol uti on was observed. The 'e}path was repl aced, and
the m xture was allowed to overnight as it slowy
warmed to room tenperature. Thel redcti on was quenched
wi th saturated amoni um chl orige-4¥80 nlL) then treated
wi th enough water to dissolve the salts which had
pr oo t at&%zutmaafl(ﬁgyz@fzs)uvwn@m&@pm@;tzta@dm&pa 3-
organi ¢ phase was concentrated in vacuo. The_ aqueous
Sohatiweligsipesidingraionlain 08t/ 0-24¢ R dioxis (%Q? rgl) was
eXtEALH WAS A BEHoNYn dh)éan@(zﬁséﬁmdy@ rﬁdi)or’@htelﬁe%ufuhg ixture
organi ¢ phase. The resulting solution was luted wt
500wasl Stnetchz}t lrocam: @trwbeturfaf@d fauh Bours. xA figrdhiptime; \Ah‘sme@urﬁ was
time ongc
sodisaritied st 7 fercRBhTath p 3 B Py B S5 RET 0 o
a Mb3saous r@lidual\lﬂMiE trhe edshiltiing keatiiuelpasstisted irdl NONaCOH €500 mL),
solidified cake was di ssol ved

10 0j 9nd RsHESELME SUSPERTON s %@%ffdt‘# thgp%m etecepico B

t 0 CaMinel BrgafiO PhisBINEE Alakic8 WM Be, dricd bRP doddnB bk tind
After this time, crystals that had precipitated were

col Josesniated iy viarra e atalbihe tirle prpenpupd (0858, gvautifatidemialdl asof
i cegg@l d hexanes, and dried to yield the title
conpound as a pomder (19.5 g, 86 nrnol, 32.6 %yield).
NB (ES+) = 172, 154. Step 2: ()-tert- Butyl

(4-chl orophenyl ) - 4- hydr gxy~3, 3- di peridine-lc
6%&9Faﬁ@“f@d@éfkﬁﬁg%%h§$6ﬁm8?y" n@ %ﬁrorobenzene
(136 6 g 0.71 nol) in arsh ous THF (1000 ni) was
cooled to -78 0C, and then padied dropwi se with a 1.6
M sol ution of n-butyllithi ¥exanes (466 nlL, 0.75
nol) at a rate which nmaintai ned| t hgg nterna
tenperature bel ow - 60 OC The rfe tHing m xture was
t dat -78 0C for 1. d whi ch
or DAL & VR TBSB et EoRisE PP PR A U 9
tr %g%dtaﬁi ?cpa\edds(g 9283&1'0) ) ngﬁkldﬁ ?Qﬂ) £§ ifehea RMEMhx. Once at the

i met hyl - 4-"oxopi peri car boxyl at e
prescribed temperature, 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 slurry 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 1) 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

-15 -



(73.7 g 0.32 nol) in anhydrous THF (400 nlL) at a rate

whi ch mai ntained the internal tenperature bel ow -60 C
wWOobmwonssdsaure was stirred at -78 0C for 2 hour sSECTHUS10pY 048564

whi ch a clear solution was observed. The reaction

m xture was quenched wi th saturated anmmoni um chl ori de

(300 nmL) and the resulting m xture was allowed to cone

to tgrgg Ex%%r@ﬁ Wifred E@Ieth@%%}fc? &Qﬂe QJngﬁlgibﬁ of f?lys%eﬁod dhe

eparated, and (%e organi ¢ phase was concentr at
in rﬁmxéimg sblm:lsweed cbllactedlsy GitrationTind daqime@us% 2R goé theaslt. The

extracte acet.at The, .
o Rattuied il & S P RES RF paSy wlhieehif s )
or izgH fzh so%gadn)}cwamﬁed mqﬁ@tl;intam theead] Haseng‘ i pﬁﬁ&ﬂ‘d&e\ﬂ@&’ter

diluted to 1200 ml wi et hyl acetate,
Sl HT 6L U HEA £ SrolEROWBRBH Neais0I TR Bl o
brige, dried over sodium sulfate, and concentrated in

vacuo to yield a residue. The residue was digested
with boiling hexanes (300 nL), and the resulting

su [ ce at the
prZSFs% ?b%cf I?ﬁﬁ‘p@lj (g%e‘I &V\%hq%i‘&l %&g}' ngl ected by
f i |dimathiylyiperaiie 1wishadthiy1-1- ammhahe;gdmehamﬂd then air
dried to yield the itle conpound as a powder (93.7 g,
85% yield). Step 3:
()-4-(4<:hlorophenyl )lA3-di3
[0064] A solution of ()~t€
4- (4-chl or ophenyl ) - 4- hydrg
di met hyl pi peri di ne- 1- car boxyl at (83 7 g, 0.276 nol)
1% n di oxane (100 nL.) was treated with 4 M HC! sol ution
| N [d065} aneld 2315the, nedk thumdhojtom '(‘h&’ﬁ dsgkl wasndded (RD~@r(ert~

st d t f f t
T oy R e sar s B TR A L8 e 1B R0 S T+
t hen- cﬁmﬁ;ﬁa{yq)a; ﬁ@m-?e '_lgl;fiﬁ@ialrm-‘-bmb ergelmmbi) den¢ 200 gizp7

to renove resid The resultlng resi due was
st ipmel 4 Hﬂﬁtm(@émm) Upgiigompistipreaf adgitigg, the reaction

' 4 0
1S USRERRL R e o%t?a eagrt A)ﬁeWhL I'iln%, Qlem'yl %ln@&fyd‘k, Va3tn|}]L, 668

acet at e. organi ¢ phase$ were washe
b rimmapl) mas @cljietbv'éhe Ismilﬂmgmswreﬁ whestirrasth el room cemmpteragare dori2A b

é&ltgsl gsxg% Pf Eu% ptgutécl eSO teac s rrzllgxngrg gvaSS washdd %nth 'Nta?éd)g (% X

( 5)30011(14; -nﬁil&l e ap BJBMO;; V&SB ~vetis Weduayl fliepeirand iHe-rdsulting filtrate
0065] A suspensi

E ) ‘ﬁas(b&d%fm“a?’f%w%ﬁ%zc@ INFE By PHMberTas hIU-h) qod prge

200) (300 mL). The resulting solution was dried over Na,S0, and concentrated to a semi-

i peridiii-4-ol

S K

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-y1)-3-methylbutan-1-one, HCI
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and L-tartaric acid (0.9 equiv) in MEK (3.22 L) was
heated to reflux. Once at the prescribed tenperature,
waeenssgino nl) was added to achieve a sol uti cPCT/USB09/048564
resulting solution was heated at reflux for 1 h and
then allowed to cool to roomtenperature where it
stirred for 48h. After this tinme, the resulting slurry
was filtered and thegcol lected solids were dried under
vacuumto give 123.4 g gfr, the tartaric acid salt.
This material was conbireda-wth gt-her run of the
same scal e and the conbi ned jsolidsgwere suspended in
MEK (2.55 L) and water (0.25 H.esul ting
sol ution was heated to reflux and additional water
(0.2 L) was added to solubilize the m xture. The

sol[0@67bn wepsa W@QlffédRﬁtﬂa?l"veFSLﬁﬁd(fdd?”?mﬁl &id -hehlal | oned

B N

r es&lﬂatﬁan@tes(@iﬁ £,048 wend) :{ndlhlyd!@gtﬁtbhhmdé (4 M€l iodicaarek, 720 mL,

dri [ 219 of t .Salt,. The salt was dLV

s 8% il ot omiteBin R sl faterg S St o
wates h.( fdr thil dmle@e re20 nNa Lt oves: BaldadattdopiaCh pill Thegel
the free base of the piperidine. After filtering and

d r W%"“ﬁl@@rasedgﬂl& methnof (1@ mbhngihen GRSl @zsl%véa to yield a

A ¥hiehith wa Q9% t.ep 5. tert-Butyl
(R) %P/ %ﬂ(l qij %ﬁ %Fﬁr op(ﬁengl) 4- hydr oxy- 3, 3-
di met hyl pi per| di n-1-yl)-3-nethyi ~ 1- oxobut a

a 6 r . .
10’”-- ety 7 PRERT 18 A8h St (R Do b S A R i1
eL-hyethyi-anabbutad Q- Bcaghad®@ ol ), CH2A 2 (1.6 L)5
(S) 4- (4-chl oropFenyI) 3 s3-di nmet hyl pi peri di n- 4- ol
{40.0 g, 167 mmol DS (070 4 g, 367 mmol), and HOBt
(56.2 g, 416 mol). ele pl et i.on of addition, the
reaction m xture was Stirfred]fof Bﬁg ; rt. After
this tinme, triethyl amrt A 9 mol ) was
added. The resulting m xt'ure !~ gt rred at room
tenperature for 20 h. At the conclusion of this
per{hm&] t NEberca®ainhie Byrthosts Wae cAvEISd «was:hm sapdrite Na€OTRS

X nmL, note: the first Na2 S vacuum
fi I*’t"é’Pé’iﬂ displgsedrhereina fheitergs f*f’qgo a%’% BRERMERL Pdht E

13 tﬁhs@'gg @)amxrloN HS- 41(503%1%9&1}571})4*}1)/%?13 3(&91@th?1p)peﬁﬂ‘i§l I-
bri ne . The resulting solution was dried over
Na s&k)@awalytb@mémnea&l@ﬂ (30, 43 g eprol) 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 mmotl) in 10 ml of methylene chloride was added drop wise via an
addition funnel. Upon completion of addition, the reaction mixture was stirred for

20 onehour. After this time, an additional 0.2 equiv. of DIPEA followed by a solution of
phenyl chioroformate in methylene chloride was added. The organic and aqueous
layers were separated. The organic layer was washed with 1N HCI, sat ag. NaHCOs3,
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.
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solid (106 g, theoretical yield was 73.2g). The
sem -solid was reacted in the next step w thout
W0 eophesdspurification. Step 6 PCT/US2009/048564
(R -2-Amino-1-((S)-4-(4-chl orophenyl) -4-hydroxy-3, 3-d
met hyl pi peridinl- yl)-3-methyl butan-1-one, HC[0067]
To a 1000 nL RB flask was added tert-batyl (R)-
o hI et Sﬁse L&éff )addatiﬁnal cther (2%11'%) was added imp;il sgér}nlgd\?faﬁ_cl(}z}tilnlusad %)r 15
metriplites. - Aixbbornaksiza oglﬂhtsaxbeai;rﬁteee%uﬁﬁlggoildM@rmmﬂlec)te@%d

hy en chl.ori.de |oxan 720

o AP ARSIk b S pehib o difk A PR Shend o Topia SRER was

mh Xdsel @it figthbd pugiications Thé Hltral.vas honchittaesd b el 4 fesigye.

the reaction nmxture was concentrate ield a .

STh el GRIdNa S8 BUSHFASSF R 68 & (D1 et ﬁ%ﬂ&h@f%&?f@g‘)wg?a%

t hqa‘io@'ab? fi;ve(az)éadﬁgﬁﬁ-% t7ﬁ 9 OY{)I%HQC% @.7% %gtﬁ@hll (i Jid1@h 0.y ¢, 81%
) : y

(R)Y-iftid)((S) 4- (4-chl or opheny
) - 4- hydr oxy- 33-di net hyl pi peridin-1lyl)-
3-rethyl -1 -oxobut an- 2-y! carbanmat e [ 0068] The carbamate
syritaes: €ompsmwbofForehubut in two separate flasks. The
amount s di scl oseq,;herein are the totals used to
carryout the experi in the two fl asks.
(R -2-amno-1-((S)- or ephenyi ) - 4- hydr oxy- 3, 3-d
met hyl pi peridin-lyl)- | byit anf-1 -one, HA. (20 g,
53.3 mmol ) and DEPEA ( 18] ; were m xed
d n CH2CI 2 (15 nL) at rt wth stirsing, dit hen phenyl
carbonochl oridate (6.71 nmL, 53.3 nmmol) in 10 m of

met hyl ene chl or| de was added G}op Wi se via an addition

f u;‘ﬁﬁ%ﬂé U nde{ ?P rlé)getnlfa? Eer@dglﬁlﬁyl ?lg} i‘('rg?él Ig‘? %ﬁi%)roﬁgenylgwél—

ad Chyﬂtcﬁ?rlab {ﬁlrrﬁth??weﬂdeﬁylpEﬂﬁﬁlﬂ@lob;dVMm bylcg‘bﬁﬁiw(]m(ﬂg,
eny C or or.or n e y en orl
cﬁ—@&’ mipRY; b?@@ﬁ.%ﬁnnﬁﬂp@aﬂb&a@@ §§§ >@§6iﬁf\é6ﬁ° mL,

ISTh €380 19@161) Qvelreaﬁ/l%d Was sM@ﬁQ @(QM\@CNW?,G NLF . BRtredling
NaHCC>3, brine; dried and then stripped to give an

oi | suspp@smrh@awqatedw reAws pring veicktime the syzpsnserdecgapsa plorless

at (BT, prPRgR BT Bk p A G R b P R

th estxnegwit tdflng fori Ixtyr2e mi@s astdnitriledind emotler fhlregtiesofAf-dangino-2-

st PP oherE el e S ke prgtBe pP R o€ ted or

2moruz1h1ﬂ§hm 3. Afdrshipaik s rehdiion hestutellivig régdvied Sotvike&ing and

collected b ) . o
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 I as a solid. "H NMR (500
-18 -



filtration and then rinsed with ether to give 13 grans

of the crude solid which was used w thout further
weenovfissasx i on. The filtrate was concentrated tRCHUS1000/648564

resi due. The residue was purified over silica gel (9:1

to 3:1 to 1:1 hexanes/ EtOAc to 100% Et OAc) to give an

additional 6.72 g of product 6.72 g (total nass yield

19,70, 8% Vi : : L f |2 d 4l L
SR e LR ORI, g e od v,
( R)5:1 HE, @S))-4.7 ( ddclitiario phéty b 15,4k 5hdd, oxy2.8 235, 2.2 Hz, 1 H),

BB S S chnaR b e Bt (g2 gz 110, 313 <521

| - gﬂsi, mg%.o*se-tj?w ®1,0082.20 @k, 433.42. DHz, 3813 2 8M0M) 484, 5.0 Hz,
DEPEA é .70 q}, 38.3 nmmol ) were Q]xed mnth stirring in
SMe AN 360 gy FaB.3 6:6 i Bek infy133sbeREi bHD: ed (ddd,

eat.egg 1o haf ,>1,H)9'y.51' RQaVRigh 1§ e fhe my%.@@t@rsgg,l 1.14 (d,

h
becane 'a dolorl'ess” sol ution. After stirri'ng a ux
f or=afdlxn 6 P, INGndt-&9,2 BoBilys0.p8 6k ipi.2 He.edd), APtdd, /=6.6 Hz, 3

Stifr] t I lon . tongf ki
andPhPPEP e Pttt £t G By PERS ot Bsfs 308
Dl PEANWER @ 2804084 mefRfoll@PE 0 N7316,XU8IB €160 1 6L 8, e, 1056,
an additional 1.5 h. After this tine, the reaction ‘
10ni XP88ed Cads 1307t e P8 (hEab)i Hyl-dRd: &) T.dWee Y-S 3o dofs 1
to dilg gz\é",‘h)', §1.E,%'.d, BY410d §9.3,"@!8§@3.‘#@§3.1@@9§9b7ﬁ?$2 C,5),27.1(2
precipitate the product (-240 nl) and the resulting

f r &2 sf, oW 228, SUSpBInk 204, 1S 190 T adv/ovSARilyhd. At the
conclusion of this period, the resulting solids were

collected by filtration, rinsed 2 tines with water and
then dried under high vaculrmmf®ry6 hours to give 15.4

grans of solids. These solids (and an additional ~ 1
gr M1 pilh §?§%%=_t%‘h‘)‘0‘“‘?/9é’+‘%‘l TG i DB o bedpitor
208t Jf%hé%cg(ghe%deb%k Mgiéyg Q%y &i%‘;ﬁé‘yiz?g 4citm§yisastahﬁodamz&rmcﬁnokme

water (150 nlL) was e free-flow ng suspension
wageepior paiditp ey sampaund offferarula (h) 18 expepted to eaisefebipthy trrgtment

| _ | _ v filirati e . it h
oot LR SELSH Y AR ATy LARGE LoheR,

t he Compound of Fornmula | as a solid. 1H NVR (500MHz,
met hanol ~, rot

Hz54 H), 7.31 88{!’2’%@% é’,ggén‘.’%"’i?%?"(‘ggflﬁrﬁfﬁgﬁé’( dg: °
25J=1807 6.Assi% andddt) cordpabifiy (1@ hHarmhedidail clariteridticl dfiz,
3 i{li,))faxnple 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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3.98 - 4.08 (m 2 H, 3.58 - 3.68 (m 2 H), 3.48 (dd,
J-12.9, 1.4 Hz, 1 H), 3.13 - 3.21 (m 2 H, 3.06 -

w@2m4/18%52 4 H), 2.70 (td, ,/-13.6, 4.7 Hz, 1 HCT/BSDH19/048564
(td, J=13.5, 5.0 Hz, 1 H), 2.09 (dgq, J=13.2 S6.6 Hz, 1
H, 1.95 (dq, J-13 6.7 Hz, 1 H), 1.60 (ddd, .M3.9,

3,
2.5, 2.3 Hz, 1H), 1.51 (ddd, J=14.2, 2.6, 2.5 Hz, 1

H, 1.16 (s, 6 ﬂlﬂnalfcéﬁiﬁrﬁnﬂn: Afad), 1.05 (d,
J=7.2 Hz, 3 H), 0.98 (d. JI=7 94 (d,

| =q0®3Hz, F3r H)i:oh@ar@llcometiubnettﬁleﬁza ﬁr@l mcer@ag@ ¢tdl, x19° THP-1

i pagieNR e skt o it lop s ok ns {8 ga S heags T

16QA§)ers11§n"} @at #114141\?@ 024@311 3{2(&2 oﬁis&)y bult%o(RZ’MI‘]i 6@0 w&)lout phenol
128. 4 C, 7, 71.7, 55.

555 rg_d 58 m\g 5 gljv! Mgl 1 ’[I’MC@sz A0l% BSAg. "g‘he ”@I@Pg cewbead
n%xtugg’w%s' adgéﬁ %,eacg@m‘h of%;sgi é»(eﬁ fg;a% ﬁl)atle 7@%1{1113%%%%1:"?)
?54# :GDO] 390 calFiLihT ¥s{@OPOLnd in 3efelderrd! dilutine, walmﬁoalnd of
| 1) h b dul at 125
chGrORer FRIPE BB O 1T 92 BV i SBTAUTA R U0 gL

a magul @tmfklmzmeh@apkmz@ep@m QUL 28¢al b ftdrYvas bélRd to the
conpound  of formil a (1) is expected to be useful in

10t h eeatcrlerat wnhelwﬁmmjhawamdﬁe(hmc@smmwﬂs {6 dekprmine non-

PR B RE a3 K afoad PARS LEL BB oo RIPRAIL K5 42 1
con@@i&ﬂ@m&ﬁ@qﬂhﬁmﬁaeéwog|cal characteristics of

n&le 1 and conp ounds ?%nd in US%gO?/OZOSO@g)
(ch “ipon er?@“’??f”\?‘b 2967} ESbETPOLR O‘iﬁfég?é‘ﬁ‘f oBgABpions
[ OQZ gﬂoaém% pe&e&ﬁggmm@lfmﬁ BEralb8SAN kpde MBI bR (HRERARE of

has been conpared to other conpounds that have been
15r oupﬂu cerppdyad (xssr;é:reuﬂ ofjteipli stﬁnﬂbr&ﬁ%por@mg fos pen-speeific badipg, 1Cso

founthel B RBESRGET 1%, AIARLARREUSho EQcofHABR bRy ! N
er & b

surprising vant ag e conmpoun el ow
in cBaipbasi rﬂee@ﬁdo %dbhﬂf&ﬁ]mlaﬁp&lﬁc !Bndildg thO% aﬁyls calculated

[ 007 3] radi ol i and conpetit stu ;
oo e §av appio ﬁtﬁﬁ%%v?ﬁl%ﬁ F@a-kihﬁrﬁi values
celdsidina h%ﬂféat%ntdif thHeQheNB PRI ol Sy Ay BIhdRAISIues, where
(Arer sham Ca : 0260%h|n 40 of assay buffer

20( RAfI= 1€6:A400 +hiicaridowncephativelKa). The Kd of [ 1]-MiP-1o in THP-1 cells is 0.1

nM. Each experiment was run in duplicate.

hERG Patech 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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red, 50 MM HEPES, 5 nM MgG 2, 1 mM CaCl 2, 0. 1% BSA).

The THP-1 cell/bead m xture was added to each well of
w@2®8458484 | assay plate (PerkinEl mer, Cat. #: GBOBDY9/048564

containing test conpound in 3-fold serial dilution,

with final concentrations rangi ng from8 mMto 0.34

nM A final concentratlon of 0.1 tiM[1251]- MIP- la

( Per ki nEl ner, YA fer was
added to the reagtl on‘w%ﬁgﬁ@e%ﬁg W?Mﬁaas&%% ed. in

exd@&¥1t o Whpleropibpata-¢! WHQP%?%SMIWSW gEAswiepfgard sodium
bi r!ﬂfr&gs in3eH 203 ASR %)(pr@slsﬁﬁg@l% H’Mﬁ{aﬁ chxﬁﬁab‘ batigs ci?énnéiog@NSA
te rature for 12 t hen anal yzed by LEADseeker{tn).
[ o repple steashnytats etffeéhn dhetpaesericetoh drug ggie-depanderisn apgsspssed
0 R
B3R Qo SRRSO L 4 O AR RGN A v
abwm@ms biffdregtH ’é!érmpd) altrrdorfl penpeetire.Giheteas ad protegnia Itba buffer

After correct| n-s eC|f|c
o PR o e B RSGrOhT iRt Ee fhRTEh: Terpristeat®
COonwglnitbdlip ©N quM t;ﬁ@ttemmﬁfaqi Ka@ce&i@ende@cercﬁ‘@kumﬁuon was
[1251]-M P-1a specific bindin 50%and|s
cal ¥R &y S%‘ﬂﬁ@“tﬁﬁ@%‘t?ﬂ‘fwsﬁ%fri T7ogi stic equation
IOt O (bt m]t h ng@cﬁﬂa{ ﬂo%ﬁ%o@é‘ﬁl@i for 1'3% d‘ﬁr@%fﬂﬁﬁle@ P calcium channel,
deter application of eng- Pr uso
eq u?dtqieewlltmwhmmm werl tndgectivmegasurkipwaldGsbsiym guwerents in

TR 28F PO b enisthe s i et et ittt
d Ut Q@F@ubdﬁEFﬁfé%&t&Iao@@ﬁsas AesayiclieT by mWheliss i‘ﬁﬁibinon of

pat ch-cl anp was used to directly measure hERG tai l
c uriredheurenty Exparinegty vweat ¢agrieshonbpsynseabiauents fgffar iepid 7 driad) at
E
15\?\/9 Eg‘n{g a(fﬂ?%fa'nﬂ@dﬁ%%qp% U*Felﬁﬁxg% lﬁ.}f e%{dgl‘r?]ﬁ gsco%eenggm‘g H‘%})@ﬁ@d
curar@mln@fpeﬁmgémes were carried out using an aqueous
buffer with pH 7.4 at roomtenperature. There was no
protein in the asEhytrbmafrﬂmgrathm Aecthetioat Rablitt | ons
reported are nomnal free drug |evels. Sodi um and
L- 119%8] Cal & PessremansssldAeE s s OMmpernewankeducted in anesthetized
PatGllsg k@gg’esw@éc & eleft @a&ﬁ&z&éﬁ %Mfaﬁh%@&vﬁﬁﬂe é@ﬂxamn
currents 1 n HEkK- 3 cel expres Ing t uman cardi ac
20s odiharmetdsamymel , SCNSA.

[0079] Experiments were performed in propofol-fentanyl anesthetized closed-

‘J\

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,

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

30 Blood was sampled at baseline (pre-drug infusion) and immediately at the end of each
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After reach steady-state effect in the presence of
drugs rate-dependence was assessed by stinulation at

W0 egussasd es of | Hz and 4Hz. Experinments wer e REK/US2909/048564
out using an aqueous buffer at pH 7.4 and at room
tenperature. There is no protein in the buffer and
drug concentrations reported are nomnal free drug
| ev
(prgjiugilonn 1?&%@% gfi(%la!@sadﬁﬁfﬂ{%ggﬁgénc Iésq?'e]rgtagé{Lat 10,20 and
wa§0a&sessdﬁrﬁyesdDhmﬁmmnon at frequencies of 1 Hz and

007 otential for .
iitgsgt O PR gl RS Rl b BnBRRAL kG alsPheed from a 1 minute
wh qi(ecé ﬁe@bﬂldln@@bﬁw &g bRed mqﬂHEK lgg gQ}:I ;rﬁeeeti ks n@ﬁmﬂ €or heart
inward calciumcurrents in - cells sta

Sex grE§Eraiysinge ot Filsacin (Fas) @4l tangder Watey w@a fc&’ﬁ‘ﬁﬁﬁéH and

(alyy ;pRdak b r&e&lﬁ%%'\ftnodg&fn@%&m%ﬁd H@:@%Hﬁ%o%@ﬁon

cal cul at ed by measuring inhibition of peak current.

Ex pespedtiyalyswore esessed by mapuslimeasgiemgnia FomdbedisPubdie f er
 Relelgdipridfla B QAN EINEI A itinac IS fre iGN

n 0 rﬁHM] fof PREQRIS, ug hielidV snterfchle at wdtardélta)gtaa@m@om lthe pre drug

1 oSOMEORBEEHRE TS C SR HoRRGer HETrLg bh

assHIAH ARl HE® e gy LRABHMSIshPGk S 1 PRt OSc 111terval are
established in the cellular ion channel assays. [0079]

Expf@nfﬂdﬁém seniiqant heed araveerionee witbhe ek ent any|

t I
o OB, 7S RRSRIRSIDE! & AR B 0 hobO BULLACH:
el %ferngofﬁmoﬁ\@omp@mdﬁl Iquartmhw vl slorvea ahever @odrdldas

1oy OREET T By Ra G ™ ioGRE) G gy Gt Qi el Effect Level

r eSRRIHL) ethy rabBe 6 1 (COFROUNiWER c@mgm%@g@mn 1829 diai 20f
study _in_a vehicle of PEXO0Q: et hanol : water  (1:

1:1) at
a oyl Qdnddnd p dighennberlutg @Tﬁplﬁp@tw%wdtwdewmﬁee
(NSRkuQH ofeGhichi &ﬁh‘re@tv%sco%ﬁéﬁﬁﬁ jntravenously over 5

m nutes via an I'nfusion punp at 1 ncrenmental doses of
3, 10 and 30 ng/kg. The interval between doses was 10
m nutes, allowing for a 5-mute test agent infusion
and a 5-mmute rest period.
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Bl ood was sanpl ed at baseline (pre-drug infusion) and

i mredi ately at the end of eachinfusion. For the 30
worgporgssdsse, additional bl ood sanpl es were takRCI/H$20090048564

20 and 30 mnutes after the end of infusion. [0080] PR

interval, QRS duration and QT interval were averaged

froma 1 mnute ECG recording period at tinme of blood

sanpl i ng. ﬂ[ﬂé Et]ﬁ F\)‘{% ggin Woﬁ_%_é?&i%@a%%&ar@gw PF(ﬂﬁ@

ef fects using oth rica Van ‘der Water

TSN | R o EORUOLE Lo | EXPS
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fr dl e eIQe?:trogr m Datd were xpres%@d
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for QiNa,i%etiel val |s. 1Chapgeanof | > 13@9/@1?0;519! QRS %eaind 0 AdNT

1 4.arsrial-a nad 20040 4 LN/ 1 ot PN 2D} < 1.0
I Nt CrvarST aft—du7o+A—1r1v |||LC|va|, oS VVCII S O™ 1S

in QTcCa r%énh/al ar m%c@%qﬁM ed §Qg’n@ I(wat bhater @r$0 pM

exip [11%] t || L ”e I [ UUU.LJ o TOW cl OW
rafein i 8
;I’g: i F’F‘l“éY Vi Vo §§ aﬁem)ns ) %{4\%9 superdbatl)s,y%

showi ng a |lower in V|tranwaEPcEffmar ed- to the ot her

cot - md—t—atsotag—aNo—6bserved—Effect

Level QRebplejtai n t he rBoBPt of |10 nd7kes \Wi) e t hd2ms

cogpouqztgfecﬁxa pl e 491 had ajsimlar NCEL,{I1t had a
h

er ahsel ute Qr pj(p,h ation agowelks as n onyp;;,g/kg
free ppact of| ci by g ?LM‘Q dr ug:sgglgggl Ito 7))
: Erek scu

LTabl; tro an n Vi I vo Car di ov ar  Sa ety

E rel( atq‘f identified
cul 2000;;0/ g
he:

(0. 25% and peni Ci I l i nst re CI n were purchased
frdi-a @Wﬂﬁﬂlﬁ?rﬁéﬁﬂow@%ﬁgﬁoﬁ ghovgphel@¥ar coal / dext r an
treated fetal bovine serum (FBS) was_purchased from
Hycl one( Logahx. UT) . cells were obtained frijom
ATCC (Manassé%, VA). nOiPXRpcDNAS and | uciferjase
reporter coptaining C no , oCYPS,% Luc wer e

generated af Bristol - MWer i_b tl\hs
cul ture (TQ)-surface 384- pllat 66
o}
Ex.
572

O
N
O

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/dextran treated fetal bovine serum (FBS) was purchased from Hyclone
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wer e purchased from Perkin El mer (Boston, M).
Luci ferase substrate (Steady-d o) was purchased from
weeomvespasy Madi son, W). Control conpounds ri f apqi/os2009/048564

m fepri stone, and sul fi npyrazone were purchased from
Sigma (St. Louis, MJ. [0083] Culture of Hep& cells
is perfornmed in Tl 75 flasks using DVEM cont ai ni ng 10%
FB |

ogTaheUTT %@h@%n%@bg&m@ﬁ%ﬁ mwm%?\é_z% ;‘ﬁﬂg uman PXR
DI\I:@CDBI@ﬁmnﬁ iﬂslf@ﬁsei_rmpm‘t:E@mMm@CYBW pl@mtes,éimﬂf—hece were
medl ue%teﬁ fttBerlsfol WI: ast Ibgn%r}]nt)%gfésgﬁgtceln@g maé}usqn‘efa%el aSésl%geil plates
ap Mdr@ﬁartf&sddffe)m Bérki‘h Himer (Besibn, med). dmc(f&@sdﬁbbsp)ﬁte (Steady-Glo)

flask nd fl a ksmcubted 5%

ové’Faﬁl)p{j aseqd G Aroreesa) Mﬂ ‘ﬁ%@ﬁw % C%%@“{A%%rﬁ@apwnt h

PB%%@kstanmmpJulﬁdpyw)&w@%T Pk P8m s%n%gg@go@a d10).
0

i ncubated for five mnutes at 37 0C, 5 | asks

ar éOQ&?vé n e ilego? é@lbllypq@nm@akf 14p flaskp psing DMEM
coSpR o RGng B PRl pRP Loy B G RaR panas

m xidsfed DEAL LN HE b €gh3NOL @M seid DNIAb €6 Lol L ipdfectamine
t hen centrifu%53 at 1000 rpmfor 5 m nutes. Cell
10pe1208¢: g paurpdicq §1sdivie A fiebingubefinggt QSR FmpgRatuLe;fog 24 pdnutes,

cel f QORI e R &RE
el B R 15, OVl it

15-miupgdlaylpml|dﬂaéﬁen¢&btte¢@t 33°@{5%p e xavomighCel | s are

ot er G ot RNt e P KPS AP TR o

an (b 593 ok dmd 4Rubdd Hf BaZehuRE bied7 24 5haD.s The flasks are
I ong termstora [0085] Vials of cr yot%r eserved cells
h

15ar dheniapped Vtgamuawo hrﬁakaxmﬁﬁgwa&s Adfenthe additiqned 8 mL of
mi
S0 L et P n QL B A e MG A Qi D dpferred
at t50GnicghmbeorCedls pierthanesnitifiged bl 1860 rvhr Cebihgearictlipeliets
SRS Rl ALl sledy el S ATELICN FEHEREBLTAMIM
¢ hawa@lidd®x sfeﬁﬁln hﬂcEKl'VeDMEBB Th&%ell suspension is aliquoted into 15-mL
Peni i1l n/ St orTyC| ((:)1 nmM Non- essent ﬁ?ﬁlAm no

20ncingSypropyigney ?Su Lrie FowImozes byt AR 2
C omyﬁ%amhmmémn@@ya é?@*d o¥ePH € Kial S0 i dte8 &b 4P

x 105 cells/m in the sane
Ultracold (-140 °C) freezer after 24 hours for long-term storage.

LA

[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 Il (DMEM
containing 5% charcoal/dextran-treated FBS, 1% Penicillin/Streptomycin, 100 uM
Non-essential Amino Acids, I 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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medi a. [ 0086] Fifty mcroliters of cell mxture is

added to wells in colums 1-23 of white tissue-culture
W0 e gsdsB84-wel | pl ates contai ning 0.25 nL of PAEES$2009/048564

conmpound di ssol ved in 100% DMSO. Fifty mcroliters of

Media Il is added to wells in colum 24. The pl ates

are incubated at 37C (5% CQ2) for 24 hours, then 5 nL

of r , ) :

of (AT R TRTEDH o FiBkr SURIRI OB 1y G023 000
addisfucenhibre tragediidrsel bplat87cod@ini0. CQulanftettivempamd disseired

o B s prnlied B SR IER e L e et 28, e

of plduGiabEhapated HOSPC % A0S RAY hédrs theBrsQIPEN lah s BddR8gent
to each wel | . The plates are incubated for fifteen

Smi ek iamortisprial EifpHIoaisurided tarrdrvallaiPiestarethen incubated an
mn
| BASEERE AR £ 379000, ROPIR! A1 B toBMPr Pl Bhiuee.

€ rea own “agoni

of FiMRscdnSe isieddud EﬂSZSFBn@ﬁ)Eh Afleaihe flasresidnderit ﬁxémfed 25 ;,LL of
standard and positive control. The data is

o RS R IAaY-Cl BLPESE i PRES oo elhe T letes ar

co '?ﬁcfu%teds fod B@tkenl rBinhR€atSh AR BlmpkfAMR, taﬁ@r w1 [dﬁlﬁé@én‘éé 3
and the blank signal is that fromthe DVBO vehicle.

10y CTRad s a(Rhershipo (G4 iabisel) pRitaiskdesi gnal ) / (Cont r ol
signal - Blank signal))* 100 [ 0087] Conpounds are
t eRifchpatn {16 mMonwelhknaewn agmsis(@f PR g inclBdedrivibach pBite as an

¢ Pt A pose Sl oeg G freh RRBES S TpelT SOnuol

MY ERLESFRES IR cbﬁtr& I@@ﬁﬁ\w@le sighd fidg NMPXEBSifahiPiein and the
maxi mal  response bgst percent CTRL) observed for

théﬂangé@@uh@atfq%ﬂz SPgehigei ned as the

concentration corresponding to half of the naxi mal

15" eSpONRE =qd&IdnRand HigM 1 BRni LikADA CEPr N QNI -GNk gRE1))*100
determ ned using a four-paraneter |ogistic regression
nodeds7] Addidnponadslaye teseg osnnascarayticab €05 bkl r@pou.tietiseaial
EC20 or EQo- Data Analysis for Hep& Cytotoxicity
As Slalytior) OBERY oS GUeTerRorsd as Ees @g cefrcentgation of compound at which

d |
%%g/n(%fr t}?tlflgxrgr%gigrgspr%ré% s ?bsgxgem Yal\/lg\é{ B ! g{' | 9 r)esponse

co r(ﬁ@l?ésf FréeANCTRL @3R8 0N that @uRuiE MARMCs) i%'?lleﬂxhédl 29the
as derived fromthe fitted 20-point curve
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 ECyy or ECgg.
Data Analysis for Hep(G2 Cytotoxicity Assay
[0088] Compounds are tested at ten concentrations (2.5 nM - 50 uM, 1:3 serial

25 dilution). Assay results are reported as ICsq, 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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determ ned using a four-paranmeter |ogistic regression
nodel . n Vitro Metabolism Assays Assay Conditions A
W 208938432st conpound is received as a 3.5 nV BETUK2009/048564
solution in 100 percent DVSO Conpound is diluted to
create a 50 mM aceton trile (ACN) sol ution containing
1. 4% DMSO, which is then used as a 100x stock for
i ncubation with m crosones. Each conpound is tested in
duplicate separately in each of three species in the
Met abol i ¢ Stability- HuVime Mefaholismd\shysse assay suite
or as [ di%gguaA_ species in the Metabolic
St abt ?/’3 lg“sor' Met abolic Stability-Mnkey suites.
Corpessind, MNALRHpamd ik receiRediseriosnvestsdd salution i Wo@ercent
conbi ned for incubation in three steps: 152 nlL of

5 i VOISR Erpesrnd is tdpehicEre 2p0dt'd AT AURtE AR SP o f
1. JCOHQ(nTHg 1.4% RS MINARL 3R bhef-a8 o 160:0st50M VB b ottt a1
is pre-warmed at 37C. 1) 1.7 nL of 50 nmM conpound
( 98nigBtsAEBN, EtchiomB is iested duduplicade sdperatshinie eealiled thaerdspecies
pre- i.n ted =3 /10C f 5 mnute o 1 reaction .
P T HRAARTE sPbIRLH e R A SV v S 2 [T P
vl ilNAAEtstali Stabhity-Dod 60MatvbNERIabilitiAMonkey SliteRe@ahponnd,
co ts.are mxed we|l, and 75. re imredi at el

10 ?ﬁ%ﬁﬁﬁ@% ‘Y%FBCTTW%PIU&BWW%‘? ﬁr}TF‘asfgrl igeybaion in‘thice Seps:
(zero-time point, TQ. Reactions are incubated at 37C

for;s30Q,m ?%i@:@?mﬁé“&!@p%%ﬂ, belnO@RkentRtdH-0 @] | M&{Jiﬁ 100

transferred 1nto 150 m_" quench solution. Acetonitrile
c onlsli WPy pHIDO 6rivinBEINMzCh bulers tsanctanthefi @t 37°6) ect i on
quality control), is used as the quench solution to
erm nate netabolic reactions m xt ur.e

t , 4 enched S
ar ) cbhAttiof ag el campersbOB Hris %Cé‘og“%%vs%méﬁd% tp gigsgme tube
X-12 &@3&. i / r:Qf ; Beckman Coul ter Inc.,
Ful l ert n% g&y&%gréﬁf(?ggr?%rﬁﬁ%ﬁ'es to pell et denatured
15m &) o$lhnesctioA ivmitiard byfthOfiditionaf 13 yparf pataumtned X0 madNADPH

cont ai ni.ng .t | XL ure parent conpound and its
met abH i8R ?&s%%{’tﬂ}gﬁéf erred to a separate 96-wel |
pl ayerERliod Morkyfehbfs Me rAR& ¥8ll, Sind 95 Heta@d MiR&iiately transferred into

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

37°C for 10 minutes and then an additional 75 plL aliquot is transferred into 150
20 uL quench solution. Acetonitrile containing 100 uM DMN (a UV standard for
injection quality control), is used as the quench solution fo 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
extracl, 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.
3)
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the per cent of parent conmpound that is remaining in
the m xture. 5)Assay Conditions B: [0090] Test
W@209possask i s received as 20 nMin DVSO. Conpoulkdr/$2009/048564

di

luted to create a 300 mM acetonitrile (ACN) sol ution

containing 1.5% DMSO, which is then used as a 100«

st

ock for incubation with m crosones. Each corrpound IS

t gsted—TmduptiCcate separatety T eachof three

speci es i n t hMekaholib StabditGAasayl- Reyctmmpmnts Mouse

a\bay sTrteTor T drviduat bpl:‘bl

St

Ccm d___NADPH ant Lol morosone. sol.uti nnc are

cqmbi ned fcﬁompqumi&attna@h in thr ee steps: 1. 0458 nL of

ngH-—a—100—-NaP——pH+4—6 6 MyC-2—-butfer—are
prle-warmed at PMEC 2. 5 M of 300 mM conpolfd*( 98. 5%

CAN, 1.5% DVB@edngri@dded to thel same tube. o8suThe

I 1 U1T1e |VE[
abi | i t y- DogriorCokbhiabol | C St abj ?1“?1)(;0%%‘8@/‘“?‘6%%@““ Stability

VET M CTORQIE, SIFREAST ON, Profern concenipagion of T

pr

[ Q091] Reacti onWA@B#ponents are m xed wel | &AdML50 nlL
regnoved to quen%ulstop sol ution| i mredi atel5/66flm t he

z

37C or 10 m’ntite¥ignéme hen an addi t i o uEstrd i minutes
r §MOV@ L/ EBIRGURAH QN Aldrguot s renoved aggpconbi ned

W
st

cant r i $edigedhtiad of boBOred Wirodom&00 X g) 1 n an Abhegea X- 12
cegntriTUgg.,c F‘ﬁm/bu oror ([ BECKpn Coul t'er

E
m

r(:dLIN on TS Tnitiated g%/Ine aUUIIIOﬂ of 5

of
oW éctrosomffs g ﬁ%ll ﬁm E( lGthestE prote)

0= III IIuL € LI e PYI IIl . r\CG.L;l | UIS dir'T© 1 llbuUal CU al

N o W ]

lII OUU TIC ACUIN WIT CIT COUTIU al' T1S J.UU IMTVITDIVIN dS dJd UV

andard for* R RPI8h.[0092] lQuenched ni xPites are

an?lys;so su]%ef gtaén m-putes—t-o-pell éqﬂg}&enat-ux-e-@———

crosorres AvoI ume of 110 ml of supernatant extract,

Ilnrfnn

containing the mxture of parent conpound and its

then transferred to a separate 96-wel |
@%@%ﬁf"@ ‘VMB- M5 anal ysis to determne the

per 0690  Of TRAIBTHousk DR RRBNET AsBtmNSn DRED.NCHEpdud itBluted to

m

xture [ 0093 As shown below in Table 2, Conpound I

- carrreieso’ (et eatanityits (ACN) solution containing 1.5% 'DMSO, which is then

5

10

I5

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

combined for incubation in three steps:

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

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

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

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

solution immediately for the zero-minute time point. Reactions are incubated at 37°C
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differentiated through 2 critical paraneters, PXR

transactivation and human |iver mcrosone stability.
WO 2094384F2XR transacti vati on predicts potenti al PCT/US2009/048564

drug-drug interactions. If a conmpound activates this

receptor, other drugs may be netabolized quicker than

normal |eading to | ower drug | evels and reduced

ef fflo ﬂ)cxxmut-gpéndtthé} 51 8 uoXaﬁQO uil tvgcg gggaﬁc%ggt? ' ‘f’&tli'qﬁots

in-aco at 1's being ere

d e\tah@wrmt comb@R8 Sith Boe ul D\GN wmh SGHtERNI 0N CAne a5 4 iat

Conmpound | is not a significant activator of this

r ecEpEdr [ delsetidfe to all but one of the conpounds

listed.[0096] Finally, the conpounds were tested in

the hunman |iver mcrosone stablllty assay which is a

gopa—pretictor—of—+A—vtvo—etearan
deyel opnenkeagtiv@memnenmpounds | wi ‘Fﬁhy?on%emf’ﬁgﬁjm %}’”&XBO"C

we gﬁ rrforther-consitgeratiom—10 1 FTrSS

thr’wc—“%m}e”&"}‘}H 6ﬂm$ of the !ow:r:sk of-—PXR trar‘g G iwat:cn
aP”Bu'ﬁ:r,\;‘)“F 14 ano 10070 M

al EEWM fe—160% of—conpoundrenarning YT hrorrat

| i pey rerosome-met-abotTsmrassay; stows t hatggkTTpoTTTd

I osoRBEM RSN, ROMIRE@DAREhE]] char act er i §gin® broliRen

conpared W th other known and structurally ocssmwml ar

CCRidclant agoni sts. Table 2: PXRICyp 3A4 | ndegmMon

potent iralbatamdimivet abol i ¢ St abi | i {y - | n0Yiirutes and *0>minutes

Ex iR @idp! RMidAPROAA00 AABARG as | shown bel owgph Q098]

nnnnn 1.1 £

!\/Bgéﬁ]plle%me%gt%HDKl ne recept OrS p ovide a targgg for
In
a

Rhakhid of ena’tured Mféosorﬁ'e‘s' Agthe-cer rinﬁe'su” -

IW'LI aﬁé&‘séoa& &'ﬂé{JHtlb” WIIPUUIIUD t Ild.l. I1l NT“ t—ot

Spr Uit e L.IICIIU(I e 1 Cbepl Of I arictTorr are pdar lIL(l..UI al I y
useful for nodul ating i mune cell function for

t hgoegagut i Queptied osietsires bROSATIfued ar G0 iny (~ 500X @ iearAllegra
whi > PR, SWAE G sertmn ﬁ%?frﬁ"%aﬁ%{?gﬁ‘%&# hieen

and)@iel fqR1IIRREa@bd RidbdBeY Ak vEludheOF 1101 I&@ﬁmhﬁ{am extract,
i nfectious, and imunoregul atory di sorders and

di seawbing thevslere afpast herapaind 2zl Eonghlwligissie dse gransferred to a
OI nfs%ﬁatr{ltg g&%ll @f&e gBoL ]5C/M§§l%ba%§ly§1 cﬁ:ﬂﬂm!ﬁg the. percent of parent
ron,1nclu auto

def es viTuses as’we

patdoaipogidabat Suietmamgtih emhierat oi d art hr| tis and
arthrosclerosis. [00100] For exanple, the instant
conmpound whi ch inhibits one or nore functions of a

r{U@dﬁ] an &@@WK ibBBwWif TRE Or CdnBhofind I @nhUGBB p6heraRKi N
receptor
ditferentiated tﬁ/rough 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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adm nistered to inhibit (i.e., reduce or prevent)
i nflammation or infectious di sease. As a result, one

wW®@200pd$8353 nf | ammat ory process, such as | eukocyRE&I/US2009/048564

10

em gration, adhesion, chenotaxis, exocytosis (e.g., of

enzynmes, histam ne) or inflammatory nedi ator release,

is inhibited. [00101] Simlarly, the i nst ant conpound

wh g&ﬁbﬁf;’ ro rf%a‘ﬁz tﬁé‘@on?}fouﬂ&%rv@eré Fé@t%é inozHi ntihﬁs TRBBhE 8bility
ne rec uman ¢ ki ne) " as

ad rassaly &ﬁleﬁlemla gcmdspwdmcbratf & (ivndescaconf aewkranc@ Fan development

mrune or pnse, .suc

ey o PRlEST B B e s SPREO D o LFLS R Feraigp
enzyees, hitet,and aebirkion o thalswedkioy PRRAiantRtivatieh @REE with
resulting in the beneficial stimlation of
5 nfth%}ﬁ%g%frcymﬁwei@é%@émg Ebhe BWEMDIVST MEERIOAGFbe it pssay,

&5 bt & donE PR @ﬁpeﬂ@x" ;ﬁﬁhﬁéc@logﬁgl%ﬁﬂa&&%tmi When compared
adgltlon treatnent of forenenti oned
|nﬁWﬁnﬁhﬁéannahh@ﬁgnﬁﬂaﬁdn%u@QRﬁﬂmﬁﬁomﬁseases can
al so be contenplated for the instant conpound which
pronotes one or nore functions of the mammali an
chermibte PXRVEPP OA4 i[hdaion poteh taipindtMstabdliz Sabiliter kn Gikro:
suf ficient conpound to cause the |oss of receptor

expr essi gh--on—cell-sthrough-theinducti-on—of—chenpki ne
receptor jinternalization or the de |_veH§‘m&f' Id‘f)“l’?pc‘)urd
in a mn eEx:;,{;@te 6 e 5UCRI KinPXRE G BMiicrasermpbHetabolisn
mgration of c IIs [ 66¥D2] [(HMBdd]| ti offe remainingat ed
such as hunmans, variety of other| miAssay £ ovditiobs
treated dC@&}ﬁﬁélﬁﬂj{t D the net hegsof|the ROERBY

e R e W W ST DT

gui nea pi|gs, #1088s of o2ler | bOVES®) | ovi nel3%gA) ne,

cani ne, felTnge, rod=nt 09r grb@g SJGQW@S(‘@?%%‘%BLA :
Fet-h € e !

treat ed. HHowev-er t
ot her SpG‘CI 8§46@uch a32 AvVi 125%0)?38 67?hé{)é%{0d3ﬂ

treated ijn thgsget h)nggbo ﬁ)z@;@ﬂ)mmmlggmAp or
f emal e, iHA—wt 1T frocr cu.l on L,llant\i ne—1ece ot
activitylis 821 1 ed %dul%ﬁq(@ﬁ s use?BéMbin |
i ntended to enconpass antagoni sm agoni sm parti al
ant@goniExampladfran $2007/6108ag0asishown pOE03] Di seases or
condi tions of human or other species which can be
treated with
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10

i nhi bitors of chenokine receptor function,
inflammatory or allergic
i ncl udi ng respi rat orBCT/US2009/048564

but are not

limted t

wWQl2measds2 and condi ti ons,

O:

i ncl ude,

al | ergi cdi seases such as asthma, allergic rhinitis,

hypersensitivity |ung diseases,

pneunonitis,

eosi noph

ilic cellulitis (e.g.,

hypersensitivity
Vell's

syndrone), eosinophilic pneunonias (e.g., Loeffler's
syndrone, chronic eosinophilic pneunonia).

eosi nophi | i g Bxa$&i6i t i|sCife-tg Shul man' s syndrowe),

del ayed-typg hypersensiti OHinterstitial |ung

di seases (IUD) (e.g., idio c™pu nary fibrpsis,
or |ILD assodi ated wi tth rheumatoi dy arfr ] system c
| upus eryt hgmat osus, |ankyl osi ng sp nd%litls ‘%{stenic
scl er osi s, Sjogren s |syndrone, poI@ny05|t|s or

der mat OITyOSI I.Eb by\Lgiln C dlldpllyl axi s or

hyper sensi tijv |ﬁ respons= dBHg allergies (e.gj, to
penicillin, cephalosporl- 0si nophi %9 nyal gi a
syndronme dug to the ijngestion of con aminat ed

trypt ophan, |i nsect stling allery a '%%Eggye

di seases, such as rheunatoid arthrlotlsH p at|c
arthritis, nultiple sclerosis, systemc |upus

er yt hemat osusEx. A§@ast hefli avis, juvenile onse

di abet es; gllomer ul onephri ,Oéut0|nnune thyroiditis,
Behcet' s di sease; graft (e g 01in
transpl ant atji on), including -a af ectj on| or
graftversus-i host di gease; infila tor& bowel

di seases, such as CIohn s di sease &d ul cerative
colitis; spo rthrgpatiires; scteroderma; psSori asi s
(including T-cell mediat?¢ sgg|a3|s) and infl ammat ory
der mat oses sjuch as an de at opi ¢
dermatitis, [allergic |contact urticatia;
vasculitis (le.g., nedgroti zing, e o Ndn
hypersensitijvity vasdulitis); eosinpphitlié& nyositis,
eosi nophi licl.fasciitils; cancers. wth leukocyte
infiltration & 8he skt'n . Other diseases or
condi tions ijn which unde blo&8 i nf] anmat ory responses
are to be inhibited can ¥ , wncladi g, but not
limted to, [reperfusijon inj . oML ALE IS
certai n hematol ogi cal| mal i ghanci es, Cyﬂokmne ndyced
toxicity (e.jg., septilc shock, endoﬁbX|c shock),

pol ymyositis;

dernatonyositis

Ntectl ous di seases or

condi ti ons of human or other species which can be
treated with inhibitors of chennkine recept or

in

f u%bdg‘f“

Mammali

clu bu

ldan ' chemo

t

kifle recep?ors prov;de eeigarge? for 1n’s¥rferlng 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.

[0099]

Accordingly, the present invention is directed to a compound of formula

(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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[00104] Di seases or conditions of humans or other

speci es which can be treated with pronoters of
wQkwpisdde receptor function, include, but arePCEUS2009/048564

[imted to: iImunosuppression, such as that in

i ndi vidual s wi th i mmunodefici ency syndrones such as

Al DS or other viral infections, individuals undergoing

r aqhé’f&deg) O;rﬁsgﬁr%WelI a5 Q&gﬁﬁtﬂﬁ{e %010%’3% Etﬁzﬂﬁs f@heumatoid arthritis

aut oi nmmune di‘sease or drug t
corand edigbeienists. t her apy) , whi ch causes

otV Bhey o REbile eGP EREERURT Bh G ets%ﬁ&i@ﬂgreﬁk%%m
i nfoge tnia@insalidh Si%ﬁﬁ)ﬁfne r&debr @Namasiai tientie asesior) may be

i ncluding, but not limted to helmnth infec
s UCHMEESHEH R BRRY (*(er» shier RFFHERt) ilemimation ?fdgﬁteeﬂous disease. As

Ent.gLoli aRics moﬁﬁ%ﬁ&hﬁ%ﬁ» rHROKWRE Y 1e§f< Q:Mh%}ht‘i’dn%dh%mon
Trichinosis, filariasis); trenatodes ukes
( Schirsetaysskeesiosis (o o@@mm@simstymm@b@m%@nf(twwdlator
mor?@%eig%ﬂ qg500003|s Taeni asi s sagi nat a,

Tcos ‘'visceral worms, visceral larva
m Joguongs gnaﬂgﬂy, thedistemacappouad shivh piinkdtes one or more functions of
gas roente{ltls i saki Phocanena

100 e Rl B et ool s BT B P 3 P Risered o

AN GY Rk RuESG elikkike) ah REmERNRALMASAbry rébPoike 8B 4s leukocyte
invention are accordingly useful in the prevention and

t r RUEBHN, afhegionicHumeiRns, #KQCYERIsi(hg- ArffmteRsyhistamine) or

I nf;

BBy SEATRCRL S 8 NSty oty
afqremaﬁ&|Emedmmm¢bammubd$ymtakumngd©3qmdmammaﬁnmm&emms

di sea n.also ont enpl at.e )
Schahan i PenBsror PR aTaTh SR R BB AR B Blpimmune
del diseyey caf alsitefcbaibmplated amisLinslart conpoime vsthlitﬁ ﬁr@ﬁ&escxfne or

recept expression on cells through the induction of
ché?(%& %ﬁ@“‘?"é@ Pregpanypgliap ﬁ%‘?‘%‘ﬁ?lfﬁ?ﬁgﬁfi fars sapismp tl%‘fs the

c OVE%HW of ﬁfﬁ:;éﬁ@%ouh@ﬁicaﬁ@%h@ foSs dffecepter &ﬁﬁe‘éél!&@@ﬂ P8
of the mgration o | s. [00106] |In another aspect,
t héhiongh pinduetipared p’aﬁmqiﬁﬁy r@fépfes@tﬁﬂtaéwé@a Iouﬁ@éelﬁw of
ZOOUtc%IanSldSiRgFﬁ gh& RIRIRGS ]ikﬁarm@zﬂ}e@@Mf%ﬁesm% atidn @fcens
rotern coupled receptor. resent ‘i nvention
d| rieeroed tlo a&dmomis:@rmfatet; rseclcasrfmmansj aohridtpofinthea n(akr)malsncan

R R A R e

r eqs&b&ﬁ%sm b KrRiRIdNB Bws,tsheepC SRROKISEs Odogh, b, duied Plek, Qs or

is usef in establlshlng or
other bovine, ovine, equine, canine, feline, rodent or murine species can be treated.

T

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 encompass 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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determining the binding site of other conpounds to

chenoki ne receptors, e.qg., by conpetitive inhibition
W®2009358352 ef erence in an assay to conpare its RCIUBR009/048564

activity to a conpound with an unknown activity. Wen

devel opi ng new assays or protocols, the conmpound

according to the present invention could be used to

t est L f 2 npound

mjaﬁﬁgﬁgé%@%gfi%m ¥gaaS ﬂunép,i%gia&iegg’hb%olpﬁé;&@eag@ unc

us élypasrsqnhramqsapmumomak enameaar!bmeﬁiuiwie Kvg.nelil eyndrome)

af or enent.i oned seas ound of the

RRT R IR TERs Bt SRUDBY AP SRR Fibmonia),

puteatihdidilspaeiifid @ gmsdmlnamrss}ncﬁém&)h@em’een@k hf¥@rsensitivity,
receptars. In_ addition, one could utilize the conpound

of lﬂﬁxsgthiﬁwﬁeﬁeaﬁ%s EIbD e idiarathie PagoRsTy fBTosly, %fm%asmated
Pr Qi MekRHGH %ﬁhﬂtﬁc%%&ﬁogiuﬁﬁ%ﬁ'ytﬁ{n%t&% aﬁla@dégﬁtsp&i?iy%
chenoki ne receptors, either y serving as exanpl es of
co rﬁmmnmclﬁx@m@r&@memmynéﬁom mlms@sérts PUSr ALY YRl evstemic

o SRR B0, B5RE ESHLAS (A Gl

c ompphheipainsy, ecsindpailiginyalgta sysddme dué t‘oehﬁ ingestipn efu@ntaminated
dlsorde s selected fromrheunmatoi.d arthrj

o tBERPERY PEFL SEAYETEE SRS Pifdcrveh 6%3%11%@@ arthritis,
aneybNSiNarth@ye ﬁmuit%ﬂﬁéleﬁ%@swddeﬁic 1epds@etifemalR ey R MARdHiL
shock, sepsis syndrone, post ischem c reperfusion
| njaiRys: Juranikeransct dabeRy elomerdencslbritis, miftvimtiaE SpipidEndichoet’s
di S n .
psgdﬁlé%%f %{aﬁ)(%%gigg Eele Iifl ltrahﬁlﬁia ?{l ib urrngiﬁ@l?%g E?dg{réf@rejecuon or graft
di semsedost dacﬂsexnf@mrgarta[ytbowey ch@aseamuclmxt(‘@ohnﬁdieease and

152 cl uz?eéagilvg cglr%adsfpg{léyl%a?t'g% gtfl}és sﬁ%%@?rg]x Esn}lféls Ifc?udmg T-cell
i nj Iﬂicyated-jbsv:;as&di) ‘aiuﬂl@ﬁﬂﬂﬁ]atary foBnatbses sichas aegemalétiy eczema,

dlabete asth allergic rhlnltlg at opi c,
derdienis f@atltrSd%lf?b%% fﬁnéacb B xv%f:% YPEIts fiyg Geotizing,
pe mmns@s Cand MGpMeNSit 6 RBEBESS)E éd%mbﬁﬁﬁ@ﬁl'[y@s‘l%; elroBhiglk C
colitis, eczemm, conjunctivitis, transplantation,
f anfasciitis; C@wtsmélﬁwkloeyfe BEsraton i the ekie élr prgianst Ogher diseases or
20F 05&099 B s 1h GHRAGHIRNLAS mﬁ%ﬁfa{b%% g;longeé a?eS‘LS bk fdhSbited can be
eosi nophil1c gastroenteritis,
eoskmmﬁhnﬂuangdmsmnbﬂﬁﬁ&ﬁmsmaﬁmﬁmumgﬂsmﬂumgbnswndr@me
oni ¢ _carcin

R s et G b RS Bty S0 el Tiogly, endotoxic

gl omBsY) Rnepkitit,idesmAntlysitist B cGiolsUiiessee E)I)/édﬂﬂi’ﬂiaﬁﬂ&llﬁman or
[00108] I n another aspect, the conpound of fornula QX)
i s qihes gpaciss phichcag pe rﬁqag\gi jth inhibitors of chemokine receptor fumetion,

25  include, but are not limited to, HIV.

LN

[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,
30  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
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i nflammatory di sorders selected fromrheunatoid
arthritis, osteoarthritis, arthrosclerosis, aneurysm
wo zowenss4sar di ovascul ar effects, Crohn's di seasB(T/US2009/048564
i nfl ammat ory bowel diseases, psoriasis, congestive
heart failure, multiple sclerosis, autoinmune
di seases, skin inflammtory di seases. {00109] In
an : -eat
g%gxg {ﬁc ﬁﬁ?a?gst mc%ugrﬁlg,ctgﬁl SHQH efeg%% ﬁ’eﬁxgglttﬁe@ﬁ%?%% sudh as nematodes
r he{mmadi wndnsa,r(ﬁ“l'ic‘rim‘iias's, Hosteiaist Asdatiasss, Haolthrras Blrengpkidisis,

CATIENTET S T TR T NS eI

Pr gipaivoming (Edhm@todcmﬁ TR BlsYgindt4) (B el de@uSs)atigeeral worms,
i mmunor egul atory di sorders and di seases, includin
ast"llﬁ‘fﬁra]alﬁ’a’aﬂllgréﬁnﬁﬁ (©&-2eliToBraE, cosjBORR{C) sasiEoeRigHIs ffrr%u%%“sakl
patg E ObRGh ASnaSS! rbu?a%e&ﬁ GHIBRLrfnd r(AHé'}‘le’toia BRdiliense,
arthrosclerosi$, and those pat hol ogi‘es not ed above is

i | |Arsylosiped c@ynmﬂe Téo apiprraindtson thsf presaet iapousd aesrdingls

| MG AR SR STRINNGS S SRR RN 0T B

of amm;hlanmmgummw tlherdm; eseditcasgnmpound may be used in

co ' iQn th an anti-inflamatory .or ana
oo ahiIShc A adbibh. BBy LB ETret Ot ol GRRag e e and

I n mu@lﬁu%ﬁne Bsca¥s LAPANORNBHRMPlated TorPr&@bters @R chemokine receptor

i nterl eukin inhibitor, such as an interleukin-1

i nHtsitios it ong conierarataeibe 6ajverviod selGientsRMBPYIGHO capse fvyss of

ant, [

i h?t%?{&g ?}Epé?sglgﬁ gﬂ E(%/l%tt 915 hQBe ff}l;l:iﬁ(ﬁlo? ngeﬂgglﬁgfﬂ,é reg:Ebtor
nonatstneliziidabaddivery of ¢cmrm®attcbmy,t meageert thataesults in the misdirection of
ph hodi.esterase inhibitor, or a cytokine-suppressing

IsanSEQWH¥§ Hﬁi %éy agent, for exanple with a conpound
SugqboB] adehasthdt@pien the ASRInt inRentioN Rk He useﬁ&dﬂé\&}im’te, the
i bupr of en, jndonethacin, ketorolac, norp
namu@%ﬁspe&@é ABRIEYLS O AN[3RPRASES fay Protedn @%ie&éwpmr The present

an %&%ﬁb&ys d%ét@c% %Mse oPHBLARERG of fRtBhIE 95 Qﬂhé‘gﬁfﬂé}atﬁﬁcﬁm

ke. Simlarly, the instant conpound
ad mxmu@p@ pggrofiing aﬁaxsefpnﬁorr@buréis drat madigate émacm‘imof sheppkine

20&8 rg&faro?s %nb%&grgth%ggl%g%g%'fth1ss1n%'figé fscb@@fH Iﬁle&gﬂiﬁﬂﬂk or

econgesta
phemwhﬁmh@nmEMn@hgmyhﬁbﬂganmﬂ&nmﬁeocmﬂﬁmdmphmﬂmmneg by
hi nephri ne,. naphazol i

)(x' cgewté)?é‘tgvg:uﬂﬂ@tlorg?r&ﬁﬂ'r 8}3&@(‘&1{1 A Sy to compére its known activity to a

| evoapsthywigPRaGkhAe actiRfly. aWhid dS8ioMBg HHC Bss@}‘% of PERGOAR, the
hydr ocodone, caram phen, carbetapentane,

d eﬂommg%ﬁ@g to the gqegﬁnétqvgntloa euld be used 10 test their effectiveness.
25 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
30  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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sedati ng or non-sedating antihistam ne. Likew se, the
conpound of formula (1) may be used in conbination
waeaokvissuber drugs that are used in the PCT/US2009/048564
treat ment/ prevention/ suppressi on or anelioration of
t he di seases or conditions for which the conpound of
the present invention is useful. Such other drugs nay
be LI r
SABBIL, hE Bl Bkl T 8o B RO AR A e
a dompoemdatof] atthetisp Damrthr:tusnse@m: shonk, athescl¢rhes, enepsund
of formula (1).1is ed conte ora eousl ith one.or .
o b gt SR e R BT AT S Suitb i, POT isBhemic
C O byt b B inFuld G, hné?zlrl&,eCr(ﬂiﬁ’lé USedss, iafkhhhatory bo@el di®ases,
onpound of fornmula (1) may be used.  Accor di hgl t.he
5p haryeaeastirirliafectianpeingitiy méor@ﬁlsstq%geﬁws}@ﬁ% fﬁlwﬁeﬁ?w

| NGliddaes LRGeSt DAt reftlc8h, %&Bﬁqﬂhﬁhe%ﬁb@as% KR E:ﬁla%ﬁh@%r%f diseases,

actlvelngrelents in addition to thé conmpound _
f ormmuitigle éqk)rosrf wnatmn]daramniplpe@mfah@@ihemmjctHfVeHIV dementia,

in rC)ngIlS%Fn epencﬂ:nt 1a (gaﬁes me‘ﬁ?Hs aﬂﬁ %Mlérg%ctrﬁlggﬁo PBK ?ttms
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immunoregulatory dlsorders and d:seases including asthma and allergic diseases, as
25 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
30 lipoxygenase inhibitor, a cyclooxygenase-2 inhibitor, an interleukin inhibitor, such as

an interleukin-1 inhibitor, a tumor necrosis factor inhibitor, an NMDA antagonist, an

inhibitor or nitric oxide or an inhibitor of the synthesis of nitric oxide, a non-steroidal
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steroidal anti-inflanmatory agents (NSAIDs) such as

propionic acid derivatives (al m noprofen, benxaprofen,
whemboss4s2 aci d, car profen, fenbufen, fenoprof ePCT/US2009/048564
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| nt e SO A gﬁsegﬁﬂgefﬁéom%@f 4P Gpe Fnore offe drogs,
I nta%ﬁ:%a@éht@ﬁl&@ﬁlpbﬁmorﬂ d@h@hﬁ 0Bh B8R in hd¥ir@nlt6 (RN
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i ngredi ent, nay be varied and will depend upan the
ef fidamagaitigy sempegtions, 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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each ingredient.[00112] Cenerally, an effective dose

of each will be used. Thus, for exanple, when the
weopossask of formula (1) is combined with an NSAI/OS20nE048564

wei ght ratio of the conpound of the present invention
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about 1:1000, or alternatively fromabout 200:1 to
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recipient; the nature and extent of the synptoms; the

Ki rsthtios), mmmmsewholcmanm and cal¢sEpsly, eipaonsyacidf fenofibric acid

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

(J\

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-N3,
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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treatnment; the route of adm nistration, the renal and

hepatic function of the patient, and the effect
waQlzwpnssds2 A physi cian or veterinarian can det ePCH/Hg2009101#8564

prescri be the effective amount of the drug required to

prevent, counter, or arrest the progress of the
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[00115] The dosage regimen for the compound of the present invention will, of
course, vary depending upon known factors, such as the pharmacodynamic

25 characteristics of the particular agent and its mode and route of administration; the
species, age, sex, health, medical condition, and weight of the recipient; the nature
and extent of the symptoms; the kind of concurrent treatment; the frequency of
treatment; the route of administration, the renal and hepatic function 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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with any oral, non-toxic, pharmaceutically acceptable
inert carrier such as ethanol, glycerol, water, and

wWaQ bwotisdds2  Moreover, when desired or necessar yPCT/US2009/048564
sui tabl e binders, lubricants, disintegrating agents,
and col oring agents can al so be incorporated into the
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with any oral, non-toxic, pharmaceutically acceptable inert carrier such as ethanol,

25  glycerol, water, and the like. Moreover, when desired or necessary, suitable binders,
lubricants, disintegrating agents, and coloring agents can also be incorporated into the
mixture, Suitable binders include starch, gelatin, natural sugars such as glucose or
beta-lactose, corn sweeteners, natural and synthetic gums 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.

-38 -



ordinarily be present in an anmount of about O0.5-95% by
wei ght based on the total weight of the conposition.
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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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20 Soft Gelatin Capsules
[00129] 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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anti coagul ant, per kil ogram of patient body weight.
For a tablet dosage form the conpound of this
WO eooenss4dn general |y nay be present in an anpuP@T/6$2009/048564
about 5 to 10 mlligranms per dosage unit, and the
second anti-coagul ant in an amount of about 1 to 5

mlligrams per dosage unit. [00134] Were two or nore
of yhjieeabRr €goi ng second therapeutic agents are
adm ni stered with the conpound of Formula I, generally

t hd0¥dbLintA parerderaleompagidoncsitatiie fog ady mpsec,raﬂlondaf ipjpctipogrryde
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Partf'fi%r 1y when provided as a single dosage unit,
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bet ween t he conbi ned active ingredients. For this
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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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(HPMC) or other appropriate materials as known in the
art, in order to further separate the active

wWQeaopossast s. The pol ymer coating serves to forPaEES2009/048564
additional barrier to interaction with the other
conmponent. [00135] These as well as other ways of
m ni m zi ng contact between the conponents of
c OFUH& a%es%r&oiawféﬂfs‘ﬁssno%éa% iR El?c%%‘ﬁach Bﬂﬁ%lérqg‘reiéé&%tiﬂ Ble
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cl qw@sé; 4frhe@£ W LR e O ays o RIRiR iz ShBL I belin the

chenoki he or chenoki ne recePtor activity is CCR-1 or
CCRomperestsof opmbipationpiprafucts of the prepdid enversiont Wiegher adynigistered

ysdi %ﬁ’%%&le abitbe gy%‘g%l i aﬂs&réﬂ% if ség'%gaté Rrifs RALS e EatnLegin‘i‘eeﬁﬂthe
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[00136] While the invention has been described in detail and with reference fo
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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HI V- associ ated denentia, psoriasis, idiopathic

pul monary fibrosis, transplant arteriosclerosis,
wWpbnpsissabl y- or chemical |l y-i nduced brai n traunRCT/US2009/048564

neur opat hi c pain, inflammtory bowel disease,

alveolitis, ulcerative colitis, system c |upus

eryt hemat osus, nephrotoxi c serum nephritis,

ol oRRrAY fepRiiEpSIs: ast hma, nul tiple sclerosis,

arthrosclerosis, rheumatoid arthritis, restenosis,

organ transpl antation, nultiple nyel oma, col orectal

cancer,]hepak%g%%&ﬂhg&F%%HﬁgIyand ot her cancers.6. A

met hod for treat ng i nflamatory di seases conpri sing

admi ni stering to %@-patient in need thereof a

therapeutically effég

claim1l. 7. A netho gat iyl onf | ammat ory

di seases which are at least wpar iaﬂL di ated by
ety

CCR-| conprising adninistefing td L in need
thereof a therapeutically eff@ctive anount of the
sgconmpound of claim1l. 8. A nmetgpd for preparing a
nmedi canent for the treatnent osteoarthritis,
anewrypEmoisbmeeyr phemradéutivabcuteptablefshle g, tha@®adhn' s

di sease, congestive heart failure, autoinmune

di seases, HTV-infection, HTV-associ ated denenti a,
psori asizs, i diphpidobuticgiucbipoation domprissliof 4 pharmasqukicdily

arteriosclerosis hysi cal ] y-_ or chem cally-induced . .
br PRI e Wé{ﬁf@ﬁémrieﬂ{agffﬁ?w APPUIRL Com BORRE ctaim 1.
1edi sease, alveolitis, ulcerative colitis, systemc

| upus eryt hemat osus, nephrotoxic serum nephritis, o
gl orrer ulBenephriathesd fompdifationef henpkime 9 thepisking receptor activity

art . . _ h b .
For S e AT SRR MU Bl e hhipe GRARY LR
t r emtdungpfahqabipemtd éficlareéd of t herapy conpri sing

adm nistering to said patient in need thereof a

t herapeutically effective amobunt of a conpound of

15cl ai m 1.4, 10. TRe mehbosf digh 3odedentthOdhe@bkigd enahsmbEin®feceptor
chenmgki ne receptor _activity conprising adm nistering
t o WHPELF EAR-T o Held redsaioedttivilyt her apeuti cal | y

effective anmount of a conposition of claim 2.

3. A method for treating a disorder comprising administering to a patient
in need thereof a therapeutically effective amount of the compound of claim 1;

20 wherein 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 arteriosclerosis, physically- or chemically-induced brain trauma,
neﬁrOpathic pain, inflammatory bowel disease, alveolitis, ulcerative colitis, systemic

25 lupus erythematosus, nephrotoxic serum nephritis, glomemlonephritis, asthma,
‘multiple sclerosis, arthrosclerosis, rheumatoid arthritis, restenosis, organ
transplantation, multiple myeloma, colorectal cancer, hepatocellular cancer and other

cancers.
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11. A nmethod for nodul ation of CCR-1 receptor activity
conprising admnistering to a patient in need thereof
w@2aobvessapruti cal |y effective anount of a conpoRCT/USAN0UI48564
claim2. 12. A nethod for nodul ati on of MEP-la, MCP-3,
MCP- 4, RANTES activity, preferably nodul ation of MP-I
a activity, that is nmediated by the CCR-Ireceptor
conpri signg ag é@ﬁcﬁtf%r td3nd ﬁﬂ@mﬁl%hedﬁeaéeg c&ﬁﬁ%lﬁg:h%ﬁﬁ%termg
a therapeutica fective anmount” of a conposition of
cI b ap@ienl@.nel mmh‘fr@}re%lw@at@ffﬁgwa agpes efide compound of
rgg 31| ng adm nistering to a patient in need thereof
a ther apeutically effective anount of a conposition of
cI aim2, wherein said disorder is selected from
osteoarthritis, aneurysm fever, di ovascul ar
Sef f act s, Or oo BLIEHNE BNGREPTAISHEA NI4T st
aut RNy AR dHie8 8ABER-1 bﬂ:ﬁﬁrﬁfn@%ﬂn@ﬁsteriﬂé’t@& s&khBh@6kd thereof a
denentia, psoriasis, idiopa pul nonary fi brosis,
t r Ahespestiealls pfestive ampwt @%ﬁﬁg cowgﬁi ebglap L. or
chem cal | y-i nduced brain trauma, neuropathic pain,
i nfl ammat ory bowel disease., alveolitis, ulcerative
colitisg. sysAemn’tImdl fumspa@'ngahed'mumw@r thtetmanmilwuf c
Sery

103 ¢ B FREIS by s O G VPt sy GO R ot

I estegi O8lufe, aighdiunt ARESE, BV At fb@idn, V- &gsm;aeedneﬁie@ﬁa
col orectal  cancer, hepatocellular cancer_ and ot her
carhseiiasts, dippathicpulrmenary Osesp Eatsplagt arRripsifrRstSopRysically- or

di %ﬁ@;ﬁféﬁllﬁfﬁﬁﬂeﬁ $APrARH Héﬁé;ﬁﬂl‘mﬂ%ﬁ %fﬁmﬂ?dttdr?%wélﬁls@fs@d

t her eof t herapeuti cal fy effective anmount of

comb‘@glr&ts, gher@ﬁvezﬂoatimsystenmé lupps %@H@@ommeﬁﬁd@xma@wm of

1 Si

e e

a cheapaséid moritefcompadimg Drmdi6tingAhaehlpodnd ofclgmmdpar | ng a

medi canment for the treatnment of osteoarthritis,

aneurysm fever, cardiovascular effects, Crohn's

di seaseg, Congﬁﬁétﬂzddefoh@@hhﬁ tieHﬁﬁne@iﬁf@Ihdﬂ&W@@mpnsmg

di seases, HTV-infection -associ ated _denenti a,
administering to said patient in need thereof a therapeutically effective amount of a

20 compound of claim 1.

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

amount of a composition of claim 2.

25
11. A method for modulation of CCR-1 receptor activity comprising
administering to a patient in need thereof a therapeutically effective amount of a
composition of claim 2.
30 12, A method for modulation of MIP-1o, MCP-3, MCP-4, RANTES

activity, preferably modulation of MIP-1a activity, that is mediated by the CCR-1
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psoriasis, idiopathic pulnmonary fibrosis, transplant
arteriosclerosis, physically- or chem cally- induced

whe@vmsssaum, neuropathic pain, inflamratory BOWES2009/048564

di sease, alveolitis, ulcerative colitis, systemc
| upus erythemat osus, nephrotoxic serum nephritis,

gl omerul onephritis, asthma, nultiple sclerosis,
ar tr&rept%@&&ﬁﬁ% n®ad@ifkidr %%@Pzﬁieﬂt aﬁ&;&&fthérh@f aQWehﬁéaﬁlg

formulating a conposition of claim2 into a useful
phafreteamonut|of d egmppsition ofitlaim 2.A net hod for treating a
patient in need of therapy conprising admnistering to

said patient in need thereof a therapeutically
ef f ecti v& amimmtthodfforraatngpodisdriononprigh@admiRistering to a patient

5

10

15

20

235

30

in need thereof a therapeutically effective amount of a composition of claim 2,
wherein 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 arteriosclerosis, physically- or chemically-induced brain trauma, _
neuropathic pain, inflammatory bowel disease, alveolitis, ulcerative colitis, systemic
lupus erythematosus, nephrotoxic serum nephritis, glomerulonephritis, asthma,
multiple sclerosis, arthrosclerosis, rheumatoid arthritis, restenosis, organ
transplantation, multiple myeloma, colorectal cancer, hepatocellular cancer and other

cancers.

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

claim 2.

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

claim 2.

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

pharmaceutical dosage-form.
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17. A method for treating a patient in need of therapy comprising
administering to said patient in need thereof a therapeutically effective amount of a

composition of claim 2.
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