
PIPERIDINYL DERIVATIVE AS A MODULATOR OF CHEMOKINE RECEPTOR ACTIVITY  FIELD
OF THE INVENTION 5[9ON]This invention relates generally to a piperidinyl
modulator of chemokine receptor activity, pharmaceutical compositions
containing the same, and methods of using the same as an agent for
treatment and prevention of inflammatory diseases, allergic and autoinimime
diseases, and in particular, rheumatoid arthritis and transplant rejection.
0 BACKGROUND OF THE INVENTION [00021Chemokines are chemotactie cytokincis,
of molecular weight 645 kDa, that are released by a wide variety of cells
to attract and activate, among other cell types, monocytes, macrophages, T
and B lymphocytes, eosinophils, hamphils and nentrophils. There are two
major classes of ehemoldnes, CXC and CC, depending on whether the first two
cysteines in the amino acid sequence are separated by a single 23rt:IT:0
acid (CXC) or are adjacent (CC), The CXC chemokines, such as interleukin-8
nentrophil-activating protein-2 (NAP-2) and melanoma growth stimulatory
activity pmtein (MCiiSA) ate chernotactic primarily for nentrophils and T
20 lymphocytes, whereas the CC chemokines, such as RANTES, MIP-1[, the
mouocyte ebeinntactic proteins (MCP-1, MCP-2, MCP-3, MCP-4, and MCP-5) and
the eotaxins (4 and -2) are chemotactic for, among other cell types,
macrophages, T brinphocydes, eosinophils, dendrite cells, and basophils,
[0003]The chemokines bind to specific cell-surface receptors belonging to
the Nfamily of 0-protein-coupled severs-trausmembrane-domain proteins which
are termed "chemokine receptors." On binding their cognate ligands,
chemokine receptors transduce an intracelltriar signal though the
associated trimeric 6- proteins, resulting in, among other responses, a
rapid increase in intracellular calcium concentration, changes in cell
shape, increased expression of cellular adhesion molecules, 30
degrartulation, and promotion of cell migration. There are ta least ten
human chemokine receptors that bind or respond to CC chernoldnes, with the
following characteristic patterns: CCR-I (or 'CKR-1" or "CC-CKR-11a, MCP-3,



MCP-4, RAMIS) OCR-2A and CCR-213 (or "CKR-2A"PCKR-2B."or
"CC-CKR2A"/"CC-CKR-2F3") [MCP-1, MCP-2, MCP-3, MCP-4, MCP-5-j:CCR-3 (or
"OKR3" or "CC-CKR-3") [cotaxin- eotaxin-2, RANTES, MCP-3, MCP-4]; CCR--4
(or "CIKR-4" or "CC-CKR-4") PARC, MDCL OCR-5 (or "CKR-5" OR "CC-CKR-5")
[MW-in, RANIT3S, MILP413]; CCR-6 (or "CKR-6" or "CC-CKR-r) [ARC]; OCR- 7
(or "CKR-T' or "CC-CKR-T) [E1/21; OCR-El (or "CKR-8" or "CC-CKR-8") 309];
OCR-10 (or "CKR-10" or "CC-CKR-10") [MCP-1, MCP-3]; and OCR-11 NCP-1, MCP2,
and MCP-4), [00041in addition to the mammalian chemokine receptors,
mammalian 10cytomegaloviru.ses, herpesvintses and poxviruses have been
shoWitto exprss, in infected cells, proteins with the binding properties of
ChertiOld TEC receptors, Human CC chemokines, such as RANTES and MCP-3, can
cause rapid mobilization of calcium via these virally encoded receptors.
Receptor expression may he permissive for infection by allowing for the
subversion of normal immune system surveillance iSand response to
infection. .Additionally, human chemokinc receptors, such as CXCR4, CCR2,
CCR3; CCR5 and CORP', can act as co-receptors fbr the infection of
mammalian cells by microbes as with, for example, the human
immunodeficiency viruses (MM. (00051The chemokines and their cognate
receptors have been implicated as being 70important mediators of
inflammatory, infectious, and immunoregulatry disorders and diseases,
including asthma and allergic diseases, as well as autoimmune pathologies
such as rheumatoid arthritis and arthroscierosis (reviewed in: Carter, PR,
Current Opinion in Chemical Biology 2002, 6, 510; Trivedi et al., Ann.
Reports Mai Chant 2000, 35, 191; Saunders et al., Drug Disc, Today 1999, 4,
80; Premack et al, Nature 25Medicine 1996, 2, 174). For 0HatITIC, the
chemokine macrophage inflammatory protein-1 (Ml}?-1.ct.) and its receptor
CC Chemoicine Receptor I (CCR-1) play a pivotal role in attracting
leukocytes to sites of inflammation and in subsequently activating these
cells. When the chertiokine MW-1 a binds to CCP.- , it induces a rapid
increase in intracellular calcium concentration, increased expression of
cellular 30adhesion molecules, cellular degranalation, and the promotion of
leukocyte migration.  



WO 2009/ 158452PCTIUS2009/048564 [0006]In addition, demonstration of the
chemotactie properties of MP-la in humans has been provided experimentally.
Human subjects, when injected nth-ado:many with MP-la, experienced a rapid
and significant influx of leukocytes to the she of injection (Brummct, ME,
J Iffnnun. 2000, 164, 3392-3401). [0007]Demonstration of the importance of
the MIP-locteR.-1 interaction has been provided by experiment; with
genetically modified mice. MIP-lot -1- mice had normal numbers of
leukocytes, but were unable to recruit monocytes into sites of viral
inflammation after immune challenge. Recently, MW-lu. -/- mice were shown
to be resistant to collagen antibody induced arthritis, Likewise, CCR-i -/-
mice were 10unable to recruit neutrophils when challenged with MP-la in
viva: moreover, the peripheral blood nentrophils of CCR-1 null mice did not
migrate in response to MEP- la, thereby demonstrating the specificity of
the MiP-loilC0-2-1 interaction. The viability and generally normal health
of the NIIP-la -1- and CUR-1animals is noteworthy, in that disruption of
the MIP-Ia/CCR-1 interaction does not induce 15physiological crisis. Taken
together, these data lead one to the conclusion that molecules that Nock
the actions of MW-la would be useful in treating a number of inflammatcuy
and autoimmune disorders. This hypothesis has now been validated in a
number of different animal disease models, as described below. 10008jIt is
known that MAP-la is elevated in the synovial fluid and blood of 20patients
with rheumatoid arthritis. Moreover, several studies have demonstrated the
potential therapeutic value of antagonism of the MW- la1C.CRI interaction
in treating rheumatoid arthritis. ..001091It should also be noted that
CUR-I is also the receptor for the chemokines RAMIE% MCP-3, fICC-1,
Lkia-1,111CC-2. HCC-4, and MPIF-1 (Carter, P.H., Cum 25Opin Chem. Rio.
2002, 5, 5)0-525). Since it is presumed that the new compound of 



formula (I) described herein antagonizes MIP-hu by binding to the CUR-I
receptor, it may be that this compound is also an effective antagonist of
the actions of the aforementioned ligand that are mediated by CUR-1.
Accordingly, when releir11Ce is made herein to "antagonism of MIP-la," it
is to be assumed that this is equivalent to 30 "antagonism of chemokine
stimulation of CUR-1."  WO 2009/158452PCMTS20091048564 11/400101Recently, a
number of groups have described the development of small molecule
antagonists of MIP-lit (reviewed in: Carson, KG. et at, Ann. Reports 2(fral
(Them. 2004, 39, 149-158), SUMMARY OF TIlE INVENTION 100111Accordingly, the
present invention provides an antagonist or partial agonistiantagenist of
tvI1P-1(1 or CCR- ) receptor activity, or pharmaceutically acceptable salts
thereof 1100121The present invention provides pharmaceutical compositions
comprising a 10pharmaceutically acceptable curl& and a therapeutically
effective tannin of the compound of the present invention or a
pharmaceutically acceptable salt from 'thereof [00131The present invention
provides a method the treating rheumatoid arthritis and transplant
rejection, comprising administering to a host in need of such treatment a
therapeutically effective amount of the compound of the present invention
or a 15pharmaceutically acceptable salt form thereof j00141The present
invention provides a method for treating inflammatory 



diseases, comprising administering to a host in need of such treatment a
therapeutically effective amount of the compounds of the present invention
or a pharmaceutically acceptable salt form thereof 20(00151The present
invention provides a pipe-6E31E3y! derivative for use in therapy.
1:00161The present invention provides the use of a piperidinyi derivative
for the manufacture of a medicament for the treatment of inflammatory
diseases, DETAILED DESCRIPTION OF THE INVENTION 2510017]In one embodiment,
the present invention provides a compound of formula (1):   or
stereolsomers or pharmaceutically acceptable salts thereof. 100181The
present invention provides a piperidinyl compound that has an unexpectedly
advantageous profile as compared to known inhibitors of CifiR-1. activity,
for example, the piperidinyl derivatives described in application
5US2007/0203056 Al, published September 6, 2007, and assigned to applicant.
More preferably, the compound exhibits a superior safety profile with
minimal drug-drug interaction and other properties that 0732.ke it an
attractive candidate for clinical development Accordingly, it is these
unexpected properties alone andlor in combination that make the compound of
formula (I) desirable fbr use as a 10pharmaceutical agent. PD0191In another
embodiment, the present invention is directed to a 



pharmaceutical composition, comprising a pharmaceutically acceptable
carrier and a therapeutically effective amount of a compound of formula (0:
[6020]In another embodiment, the present invention is directed to a method
for  15 modulation ofichemokine or chemokine receptor activity comprising
administering to a patient in need thereof a therapeutically effective
amount of a compound of formula (f). 100211In another embodiment, the
present invention is directed to a method for      modulation of CCR-1
receptor activity comprising administering to a patient in need 20 thereof
a therapeutically effective amount of a compound of formula 170. [0022]In
another embodiment, the present invention is directed to a. method for
modulation ofMCP-3, MCP-4, RANTES activity, preferably modulation of
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 (i), [00231in another embodiment, the present invention
is directed to a method for treating disorders, comprising administering to
a patient in need thereof a therapeutically affective amount of a compound
of formula (0, wherein said disorder is selected from esteearthrifis,
aneurysm, fever, cardiovascular effects, Croint's 30disease, congestive
heart failure, autoimmune diseases, REV-infection, HIV-associated dementia,
psoriasis, idiopathic pulmonary fibrosis, transplant arteriosclerosis,
physically- or chemically-induced brain trauma, nouropathic pain,
inflammatory bowel disease, aiveolitis, ulcerative colitis, systemic lupus
erythematosus, nephrotoxic serum nephritis, gionieruionephritis, asthma,
multiple sclerosis, arthroselerosis, rheumatoid arthritis, restenosis,
organ transplantation, psoriMic arthritis, multiple MyelOnla, allergies,
ibr example, skin and mast cell degtimulation in eye conjunctiva,
hepatocellular carcinoma, colorectal cancer, osteoporosis, renal fibrosis,
and other cancers, preferably, Crohn's disease, psoriasis, inflammatory
bowel disease, systemic lupus erithernatosus, multiple sclerosis,
rheumatoid arthritis, multiple mycloma, allergies, for example, skin and
mast cell deg,ratmiation in eye conjunctiva, 



10hepatoceilular carcinoma, osteoporosis and renal fibrosis. [0024]In
another embodiment, the present invention is directed to a method for
treating inflammatory diseases, comprising administering to a patient in
need thereof a therapeutically effeeiive amount of a compound of fonmila
[0025]in another embodiment, the present invention is directed to a method
tbr 15treating inflammatory bowel disease, comprising administering to a
patient in need thereof a therapeutically effective amount of a compound of
formula (I). [0026iIn another embodiment, the present invention is directed
to a method for treating Crohn's disease, comprising administering to a
patient in need thereof a therapeutically effective amount of a compound of
formula CO. 70[00271ha another embodiment, the present invention is
directed to a method for treating psoriasis, comprising administering to a
patient in need thereof a therapeutically effective amount of a compound of
formula (T). 100281In another embodiment, the present invention is directed
to a method for      treating systemic lupus erythematosus, comprising,
administering" to a patient in need 25thereof a therapeutically effective
amount of a compound of formula (I). [0029iIn another embodiment, ihe
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). i00301In another embodiment,
the present invention is directed to a method fbr 30treating rheumatoid
arthritis, comprising administering to a patient in need thereof a
therapeutically effective amount of a compound of formula (l), 



-  WO 2091158452PCPUS2009/048364 [00311In another embodiment, the present
invention is directed to a method for treating psoriatic arthritis,
comprising administering to a patient in need thereof a therapeutically
effective amount of a compound of formula (I). 100321In another embodiment,
the present invention is directed to a method for 5treating multiple
myeloma, comprising administering to a patient in need thereof a
therapeutically effective amount of a compound of formula1D. [00331In
another embodiment, the present invention is directed to a method :for
treating allergies,: for example, skin and mast cell degranulation in eye
conjunctiva, composing administering to a patient in need thereof a
therapeutically effective amount of a compound of formula (1), 100341In
another embodiment, the present invention is directed to a method for
treating hepatocelltilar carcinoma, comprising administering to a. patient
in. need thereof a therapeutically effective amount of a compound of
formula (/). 100351in another embodiment, the present invention is directed
to a method for 15treating osteoporosis, comprising administering to a
patient in need thereof a therapeutically effective amount of a compound of
fomuila [0036]in another embodiment, the present invention is directed to a
method for 



treating renal fibrosis, comprising, administering to a patient in need
thereof a therapeutically effective amount of a compound of formula (f.).
20[0037]In another embodiment, the present invention is directed to a
method for treating inflammatory diseases, for example, inflammatory
diseases which are at least partially mediated by CCR-I, comprising:
administering to a patient in need. thereof a therapeutically effective
amount of a compound of formula 100381Jr another embodiment: the present
invention is directed to a method for 25modulation of CCR1 activity
comprising administering to a patient in need thereof a therapeutically
effective amount of a compound of forml3la (1). [0030]In another
embodiment, the present: invention is directed the use of a compound of
formula (r) in the preparation of a medicament for the treatment of a
disorder, said disorder is selected from osteciarthritis, aneurysm, fever,
cardiovascular 30 effects, Cretin's disease, congestive heart failure,
antoimmune diseases, HIV-infection, HPI-associa.ted dementia, psoriasis,
idiopathic pulmonary fibrosis, transplant arteriosclerosis, physically- or
chemically-induced brain trauma,  neuropathic pain, inflammatory bowel
diS:S.Se., alveolitis, ulcerative colitis, syst lupus etythematosus,
nephrotoxic Seriln3 nephritis, glomerulortephritis, asthma, multiple
sclerosis, arthrosclerosis, rheumatoid arthritis, restenosis, organ
transplantation, psoriatic arthritis, multiple myeloma, allergies, for
example, skin and l)mast cell &granulation in eye conjunctiva,
hepatocellular carcinoma, colorectal cancer, osteoporosis, ITS fibrosis and
other cancers, preferably, Croint's disease, psoriasis, inflammatory bowel
disease, systemic lupus erythematosus, multiple sclerosis, rheumatoid
arthritis, tritiltiple myeloma, allergies, for example, skin and mast cell
deg-motion in eye coMunctiva, hepatocellular carcinoma, osteoporosis 10and
renal fibrosis. 100401In another embodiment, the present invention is
directed to a compound of formula (1) for use in therapy, 



[004111In another embodiment, the present invention is directed to a
pharmaceutical composition comprising a compound of formula (1) and one or
more 15active ingredients. ,[0042).In another embodiment, the present
invention is directed to a method for modulation of chemokine or chemokine
receptor activity comprising administering to a patient in need thereof a
therapeutically effective amount of a phartnaceuticai composition comprised
of a compound of formula (1) and. one or more active 20ingredients [0043]In
another embodiment, the present invention is directed to a method for
modulation of CCR4 receptor activity comprising administering to a patient
in need thereof a therapeutically effective amount of a pharmaceutical
composition comprised of a compound of formula. (I) and one or more active
ingredients. (00441In yet another embodiment, the present invention is
directed to a method for modulation oFIVIEP-la., MCP-3, MCP-4, RANTES
activity, preferably modulation of MIP-la activity, that is mediated by the
CCM receptor comprising administering 1:0 a patient in need thereAyf a
therapeutically effective amount of a phannacentical composition comprised
of a compound of formula (1) and one or more active 30ingredients.  WO
2009/158452PCIalS20091048564 [0045]In another embodimen ." the present
invention is directed to a method for treating a disorder, comprising
administering to a patient in. need thereof a therapeutically effective
amount of a pharmaceutical composition comprised of a compound of formula
(ft and one or more active ingredients, wherein said disorder is selected
from osteoarthritis, aneurysm, fever, cardiovascular effects, Crohnts
disease, congestive heart {Mime, autoimmune diseases, HIV-infection,
HIV-associated dementia, psoriasis, idiopathic pulmonary fibrosis,
transplant arteriosclerosis, 



physically- or chemically-induced brain trauma, nenropathic pain,
inflammatory bowel disease, alveolitis. ulcerative colitis, systemic lupus
erythematosus, nephrotoxic 10serum nephritis, glomeridorsephritis, asthma,
multiple sclerosis, arthroselerosis, rheumatoid arthritis, restenosis,
organ transplantation, psoriatic arthritis, multiple myelotna, allergies,
Mr example, skin and mast cell degranulation M eye conjunctiva,
hepatocellular carcinoma, colorectal cancer, osteoporosis, renal fibrosis
and other cancers, preferably, Crohn" s disease, psotiasis, inflammatory
bowel disease, systemic- 15lupus erythematosus, multiple sclerosis,
rheumatoid arthritis, multiple myeloma, allergies, for example, skin and
mast cell degranulation in eye conjunctiva, hepatocellular carcinoma,
osteoporosis and renal fibrosis, [0046]In yet another embodiment, the
present invention, is directed to a method for treating inflammatory
diseases, preferably, inflammatory diseases which are at 20least partially
mediated by CUR-I, comprising administering to a patient in need thereof a
therapeutically effective amount of a phartuaceulical composition comprised
of a compound of rotunda (.1) and one or more active ingedieuts, [0047]In
another embodiment, the present: invention is directed to a method for
modulation of CUR-1. activity comprising administering to a patient in need
thereof a therapeutically effective amount of a pharmaceutical composition
comprised of a compound of formula (I) and one or more active inuedierits,
[00421]in another embodiment, the present invention is directed to the use
of a pharmamotical composition comprised of a compound of forMilla (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 osleoarthritis,
aneurysm, fever, cardiovascular effects, Cmhn's disease, congestive heart
failure, autoimmune diseases, HIV-infection, ETV-associated dementia,
psoriasis; idiopathic pulmonary fibrosis, transplant  



arteriosclerosis, physically- or chemically-induced brain trauma,
neurepathic pain, inflammatory bowel disease, alvecilitis, ulcerative
colitis, systemic lupus erythematosus, nephrotoxic serum nephritis,
glorriertilonephritis, asthma, multiple sclerosis, arthrosclerosis,
rheumatoid arthritis, restenosis, organ transplantation, psoriatic
arthritis, multiple myeloma, allergies, thr example, skin and mast cell
degiimulation in eye conjunctiva, hepatoceillibi carcinoma, colorectal
cancer, osteoporosis, renal fibrosis and other cancers, preferably,
Cretan's disease, psoriasis. inflammatory bowel disease, systemic lupus
erythernatosus, multiple sclerosis, rheumatoid arthritis, multiple myeloma,
allergies, for example, skin and mast cell 10degranulation in eye
conjunctiva, 11par:cellular carcinoma, osteoporosis and renal fibrosis.
[00491In still yet 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 therapy. (00:501The invention may
be embodied in other specific forms without departing from the spirit or
essential attributes thereof: This invention also encompasses all
combinations of alternative aspects of the invention noted herein. It is
understood that any and all embodiments of the present invention may be
taken in conjunction with any other embodiment to describe additional
embodiments of the present: invent:0E3, 20 Furthermore, any elements of an
embodinlerit may be combined with any and all other elements from any of
the embodiments to describe additional embodiments. DEFINITIONS [005I IThe
compounds herein described may have asyinmetric centers. 25Compounds of the
present invention containing an asymmetrically substituted atom may be
isolated in optically active or tacemic forms. it is well known in the art
bow to prepare optically active forms, such as by resolution of raCertlie
reriTIS o. by syrithesii. from optically active starting materials. Many
geometric isomers of olefins, C=14 double bonds, and the like can also be
present in the compounds described a, 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 ISOMaii: harms. All chiral, - 10- 



diastercomeric, racerinc forms and all geometric isomeric ifbrins of a
structure ate intended, unless the specific stereochemistry or isomeric
form is specifically indicated. [0052)One enantimner of a compound of
Formula I may display superior activity 5compared with the other. Thus, all
of the stereochemistries are considered to be a part of the present
invention. When required, separation of the racemic material can be
achieved by HMG using a chiral column or by a resolution using a resolving
agent as known to one of ordinary skill in the art, 41053)The phrase
"pharmaceutically acceptable" is employed herein to refer to 10those
compounds, materials, compositions, and/or dosage forms which are, within
the scope of sound medical judgment, suitable for use in contact with the
tissues of human beings and animals without excessive toxicity, irritation,
allergic response, or other problem or complication, commensurate with a
reasonable benefit/risk ratio. 6os4]As used herein, "pharmaceutically
acceptable salts" refer to derivatives of the disclosed compounds wherein
the parent compound is modified by making acid or base salts thereof.
Examples of pharmaceutically acceptable salts include, but are not limited
to, mineral or organic acid salts of basic residues such as amines; alkali
or organic salt; of acidic residues such as carboxylic acids; and the like.
The pharmaceutically acceptable salts include the conventional non-toxic
salts or the 20 quaternary ammonium salts of the parent compound formed,
for example, from non- toxic inorganic or organic acids. For example, such
conventional nontoxic salts include those derived from inorganic acids such
as hydrochloric. hydrobromic, sulfuric, sulfande, phosphoric, nitric and
the like; and the sails prepared from organic acids such as acetic,
propionic, suceinie, glycolic, stearic, lactic, malio, tartaric, citric,
ascorbic, parnolc, maleic. hydroxymaleic, phenylacetic, ;glut:ureic,
benzoic, salicylic, sui2-acetoxyhenzoic, famaric, toluericsultonic,
methanestabnic, ethane disulfbnic, oxalic, isethicnic, and the like.
[0,551The pharmaceutically acceptable salts of the present invention can be
synthesized from the parent compound which contains a basic or acidic
moiety by 



30conventional chemical methods. Generally, such salts can be prepared by
reacting the Free acid or base Itirrus of these compounds with a
sto.ichionietric amount of the appropriate base or acid in water or in an
organic solvent, or in a mixture, of the two;  generally, nonaqueous media
like ether, ethyl acetate, ethanol, isopropanol, or Rectos:Mile are
preferred. Lists of suitable salts are found in Reining-Ion Is
Pharmaceurical Sciences, 17th ed., Mack Publishing Company, Easton, PA,
1985, p. 1418, the disclosure of which is hereby incorporated by reference.
5Said references are incorporated herein by reference, 100561in addition,
compounds orthe formula I are, subsequent to their preparation, preferably
isolated and purified to obtain a composition containing an amount by
sveight equal to or greater than 99% fiarmula I compound ("substantially
pure" compound I), which is then used or formulated as described herein.
Such 10"substantially pure" compounds of the formula' are also contemplated
herein as part of the present invention, 100571All stereoisomers of the
compounds of the instant invention are contemplated, either in admixture or
in pure or substantially pure form. The compounds of the present invention
can have asymmetric centers at any of the carbon 15atoms including any one
of the R substiments and/or exhibit polymorphism. Consequently, compounds
of formula I can exist in enantiomerie, or diasatereoinerio fins, or hi
mixtures thereof. The processes for preparation can utilize racemates,
enantiomers, or diastereomers as starting materials. When diastereomeric or
enantiomeric products are prepared, they can be separated by conventional
methods 70for example, chromatographic or fractional crystallization.
100581"Stable compound" and "stable structure" are meant to indicate a
compound that is sufficiently robust to survive isolation to a useful
degree of purity from a reaction mixture, and formulation into an
efficacious therapeutic agent. The present invention is intended to embody
stable compounds. 2.5l08591"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 IvIT-la or
effective to treat or prevent inflammatory disorders, 30[00601As used
herein, "treating" or "treatment" cover the treatment of a disease
-state in a mammal, particularly in a human, and include: (a) preventing
the disease-state from occurring in a mammal, in particular, when such
mammal is predisposed to - 12  the disease-state but has not vet been
diagnosed as having it; (h) inhibiting the disease-state, i.e., arresting
it development; and/or (e) relieving the disease-state, i.e., causing
regression of the disease state. 5SYNTHESIS [NMIThe compound of ftrnuiaI
was prepared as shown in the blowing Example, reaction scheme and
descriptions thereof; as well as reievant literature procedures that may he
used by one skilled in the art. Exemplary reagents and procedures for these
reactions appear hereinafter. 10 EXAMPLE. Step I;
tendinty,13,3-dimethyl-4-oxopiperidine-1-ciarhuxylate 11 6 [0062]A solution
of mrt-butyl 4-exopiperidhie-1-earboxylate (52.47 g, 263 mmoi) in T}-IF
(1000 mid) was cooled to 0 Cand treated with sodium hydride (60% suspension
in mineral oil) (2.2.12 g, 553 mmol) 1n4 equal portions at 5 minute
intervals. The resulting suspension was stirred at 0 t for 45 minutes
("inlet), and then treated with the dropwise addition of iodomethane (412
ml, 658 myna. The 



mixture was stirred for 1 hour ("h" or "M"), and then allowed to come to
room 20 temperature ("rfl. Ninety minutes after the ice bath was removed, a
rapid exothemi (20-40 "C in 3 minutes) and vigorous gas evolution was
observed. The ice bath was replaced, and the mixture was allowed to stir
overnight as it slowly warmed to room temperature. The reaction was
quenched with saturated ammonium chloride (200 ma.) then treated with
enough water to dissolve the salts which had precipitated. The 75hiyers
were separated and the organic phase was concentrated in vaneo . 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
Chen concentrated th vanio to yield a viscous oil which 30solidified upon
standing. The solidified cake was dissolved in 100 mi. of boiling  hexarms,
and the resulting solution was allowed to cool to room_ temperature where
it stood overnight. After this time, crystals that had precipitated were
collected by filtration, rinsed, with a small amount of ice-cold hexanes,
and dried to yield the title compound as a powder (19.5 a., 86 namol,
3.2.6% yield). MS (ES+) = 172, 154. Step 2: ()ten-Siityl
4-(4-chloronyI)-4-hydroxy-3,3-dir ethyipparidinei - carboxylate. ci ii 0
[00631A solution of 4-bromoehloroberszene (136.6 g, 0.71. mop in anhydrous
10 THE (1000 mi.) was cooled to ;78 'C, and then treated dtopwise with a
1.6 M solution of mbutyllithium in heXaTICS (466 mL, 0.75 mo) m a rate
which maintained the internal temperature below -60 'C. The resulting
mixture was stirred at -78for 



1.5 hours, during which a precipitate was observed. The resulting
suspension was treated dropwise with a solution of teat-butyl
3,3-Elitnethy1-4-oxopiperldine-1- 15 earboxylate (733 g. 0,32 mop in
anhydrous THE (400 mL) at a rate which maintained the internal temperature
below -60 c.C. The mixture was stirred at -78 GC for 2 hours', during which
a clear solution was observed,. The reaction mixture was quenched. with
saturated anchloride (300 ml..) and the resulting mixture was allowed to
come to room temperature. The aqueous and organic layers were separated,
and the 20 organic phase was concentrated in VaCUO to yield a residue. The
aqueous phase was extracted 2 x with ethyl acetate (300 mL). The combined
extracts were added to the residue from the original organic phase, and the
resulting mixture was diluied to 1200 with ethyl acetate. The resulting
solution was washed 2 x with water (300 mL), once with brine, dried over
sodium sulfate, and concentrated in vane to yield a 2.5residue. The residue
was digested with boiling hexanes (300 mL), and the resulting suspension
was cooled to room temperature. OtICT at the prescribed temperature, white
solids were collected by filtration, arid washed 2 x with hexanes ;rod then
air dried to yield the title compound as a powder (93,7 g, 85% yield). -
Step 3; )-4-(4-Chlornpherayl)-3,3-dimerhylpiperidin-4-ol OH , 10064lA
solution of (i)--4-(4-ch1eropheny1)-4-hydroxy-3,3-
dimethylpiperidine-l-earboxylate (93,7 g, 0276 mid) in dioxane (1.00 mt.)
was treated with 4 M MC solution in dioxarie (275 ifiL, 1.1 mol). The
resulting mixture was stirred at room temperature for four hours. After
this time, the mixture was concentrated in vacua, and then conecntraled 3 x
from methylene chloride (200 rat) to remove residual BEI. The resulting
residue was stirred in I M NaOH (500 niL), 



10 and the resulting suspension was extracted 4 x with 500 inE of ethyl
acetate. The combined organic phases were washed with brine, dried over
sodium sulfate, and conceit:rated in vacua to yield the title compound
(66.8 g, quantitative yield) as a ccl id. Step 4:
)-4-(4-Chlurepheity1)-3,3-ditnetttylpiperidin-4-ol Ii ni ,NH 100651A
suspension of ()-4-0-ehlorophenyi)-3,3-dimethylpiperidin4o1 (175 g) and
L-tariaric acid (0.9 egiliv) in MEK (3 22 L) was heated to reflux. Once at
the prescribed temperature, water 0 00 rtiL) was added to achieve a
solution, The 20resulting solution was heated at reflux for I h and then
allowed to cool to room temperature where ii stirred fbr 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
soli& were suspended in MEK (2.55 T.) and water (0.25 14. The resulting
25solution was heated to reflux and additional water (02 L) was added to
solubilize the mixture. 'The solution was heated at reflex for 2 h and then
allowed to cool to room  temperature, where it stirred over the weekend. At
the conclusion of this period, the resulting solids were collected by
filtration and dried to give 219 g of the salt. The salt was divided into
two equal portions. Each portion was suspended in water (2E) and then 50%
NaOH was added to precipitate the free base of the pineridirte. After
filtering and drying, 1.26.3 g of the title compound was isolated (-72%
yield, >99% ee). Step 5: eert-Butyl
(1)-1.-((8)-4-(4.-tifiturophe.ny0-4-hydroxy-3,3- (11 ethyllit pe ri d inni
e thy1-1.-ox obit taen rba m ate CLN 10   



[0066]To a 3L three neck roundbottom (aB") flask was added (RT-2-(tert-
butoieyearbonylarriino)-3-inethylhotanoic (39.8 g, 183 mmol), CH2C12 (1.6
L), (S)-4- (4-eltbropheny1)33dimethylpiperidin-4-ol (40.0g. 167 mmol), EDC
(70.4 g, 367 mmol), and HO Bt (562 g, 416 mtno0. Upon completion of
addition; the reaction mixture was slirred for 30 min, at rt. After this
time, triethyt amine (TEA, 93 nth, 668 minol) was added_ The resulting
mixture was stirred at room temperature for 20 h. At like conclusion of
this period, the reaction mixture was washed with r4a,2CO3 (3 x 300 mil.,
note: the first Na2CO3 wash, was vacuum filtered and the resulting filtrate
was back extracted with (21-12C12), 1N- IICI (3 x 300 m1,), water (400 mL)
and brine 20 (300 The resulting solution was dried over Na2S(,),; and
concentrated In a SCII)isolid (106g. theoretical yield was 73.2g). 'The
semi-solid was reacted in the next step without further purification.
Step 6:
(R)-2-Aatino-14(.5)-4-(4-chloropheisyl)4-hydroxy-3,3-dimethylpipertili1251-
y1)-3-methylbutart-1.-one, RU  10067]To a 1000 rut, RI3 flask was added
tert-buvi (R)-1-(S)-441- chloropheny1)-4-hydroxy-3,3-dimetitylpiperidin-1
-y0-3 mtethyl4-airobtitan-2- ylearbaniate (65 g, 148 minor) and hydrogen
chloride (4 M HC1 in dioxane, 720 inT., 5 2880 13111100. Upon completion of
addition, the reardion mixture was stirred at it for 2.5 It After this
time, the reaction mixture was concentrated to yield. a get. The gel was
eo-eyaperated with methanol (8x100 ru,L) and then CII2C12 (7x100m1",) to
yield a solid (initially weighing 57 g, HO salt). 10Step 7: Phenyl
(R)-14(S)-4--(4-chlompheny1)-4-11ydrury-3,34.1imetky piperiditi -1-
yI)-3-utethylr l-exobutan-2-ylcarbatriate ,. [00681The animate synthesis
was carried out in two separate flasks. The amounts disclosed herein are
the totals used to carryout the experiments in the two 15 flasks.
(R)-2-arnino-14S)-4-114-ehlorophenyl)-4-hydroxy-3,3-dimethylpipericlin- I -
y0-3-metiryibutanThone, fiCl. (20 g, 53.3 manor) and DIPEA (18.61 tilL, 107
matol) were mixed in elli.C12 (15 ra) at it with stirring, and then phenyl
rarbonoubloridate (6.71 ink, 53.3 MITIOD in 10 ml of methylene chloride was
added drop wise via an addition funnel. Upon completion of addition, the
reaction mixture was stirred for 20one hour. After this time, an additional
0.2 equiv. of NITA, followed by a solution of phenyl chloroformate in
methylene chloride was added. The organic and aqueous layers were
separated. The organic: layer was washed with IN HO, sat an. Na1-1CO3, and
brine; dried and then stripped to give an oil. To the oil, with stirring at
it, was added 25 ml of MeCN. Upon completion of addition, solids :formed
after stirring for 



2530 Min. Ftftei. (50 ini.) was added and the resulting mixture was stirred
for 5 minutes.  After this time, additional ether (25 mi) was added and
stirring VMS continued for 15 minutes. At the conclusion of this period,
the resulting solids were collected by filtration and then rinsed with
ether to give 13 grams of the crude solid which was used without further
purification. The filtrate was concentrated to yield a residue. The residue
was purified over silica gel (9:1 to 3:1 to 1:1 hexanestEt0Ac to 100%
1-2t0Ac) to give an additional 6.72 g of product 6.72 g (total mass yield
19.7 g, 81%  Step 8: Compotuul of For  100 [00693Under a nitrogen
atmosphere, phenyl (R)-14(S1-4-(4-ehloropheny1)4- hydroxy.3,3 -di mei hy
lpiperidin-111)-3-methyl- 1 -oxobutan-2-ylearham ate (16.0 tt, 34.9 runup,
1-amino-2-methylpropan-2-ol (3.42 g, 38.3 inmoD and D1PEA (6.70 mil., 38.3
mmol) were mixed, with stirring in MeCNi (30 int.) at rt. The resulting
suspension was heated to reflux, during which time the suspension became a
colorless solution. After stirring at re-flux for about 20 minutes, solids
precipitated. After stirring at reflux for 1.5 h, 20 ml of acetonitrile and
another 0.1 equiv. of 1-amino-2- methylpropan-231 and MITA were added. The
reaction mixture was stirred for an 20additional. 1.5 h. After this time,
the reaction mixtured was removed from heating and allowed to cool to rt.
While cooling to rt, water was added to precipitate the product (-240and
the resulting free flowing suspension was stilted 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 grains of 25solids. These solids (and an additional -4
gram of pilot batch) were slurried in 50 m1, of acetone at it 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 h to give 15.2 grams of the Compound of :Formula I as a
solid. '11 NI+4./t (500 



V11-14 methanol-d4, roiameric) 6 ppm 7.47 ((Id, 1=15.4, 8,8 Hz, 4Th, 7,31
(dd, 5.2 Hz" 4 H), 4.71 (dd.6.1 Hz, 2 H), 4.54 (ddd, 1=12.9, 2.5, 2,2 Hz, 1
H), 3.98 - 4,08 (m., 2 H.), 3.58 3.68 (in, 2 14), 3,48 (dd,1.4 Hz, 1, II),
3.13 - 3.21 (m, 2 H), 3.06 - 3,14 (m, 4 H), 2.70 (td"/-43.6, 4,7 Hz, 1 :a),
2.61 (td,5.0 Hz, 5111). 2,09 (de, ,I=13.2., 6.6 Hz, 1 IT), L95 (tig,
1,-13.3, 6.7 Hz, 1 II), 1.60 (Md, 1=13.9, 2.5, 2,3 Hz, I1-1), 1.51 (ddd,
,fr--14,2, 2.6.2.5 Hz, ill). 1,16 (s, 6 H), 1.14 (d, J-1.7 Hz, 6 El), 1.053
11),(d"./-7.2 Hz, 3 13.), 0,94 (id"1-6.6 Hz, 3 H), 0.91 (d, ,.4-6,6 Hz, 3
H), 0,82. (s, 3 H), 0.81 (s, 3 H), 0.79 (s, 3 1-.1), 0.75 (s, 3 H). I3C
NNIR (126 MHz, methanol-d4) Sppm 173,6, 173.3, 161.1, 160.3, 144.8, 144.6,
I 0 133.82(2 C, s), 130.2(4 C. s), 128.3(4 C, s), 76.0, 76.0, 71.7, 71.7,
55.9, 55Z 55.1, 51.8(2 C, s), 51.1, 43.0, 40.4, 39.9, 39.3, 34.8, 33.7,
33.1, 32.4, 27.2 (2 C, s), 27.1 (2 C, s), 23.1, 22.8, 21.4, 21.1, 20.3,
19.8, 17.9, 17.7, rti/z: 454.2 [WI UTILITY 100701hi general, the compound
of 'formula (1) has been shown to be a modulator of chemokine receptor
activity. By displaying aetivity as a modi)ator of chemokine receptor
activity, the compound of foimula (I) is expected to be useful in the
treatment of human diseases associated with chemokines and their cognate
receptors. Comparative Pharmacological Characteristics [0071jAssays and
data comparing the pharmacoiogictd characteristics of Example I and
compounds :found in1582007/0208056M (corresponding to WO 2007/092681) ate
presented below. 10072]The compound of the present invention (Compound 1)
has been compared 



to other compounds that have been found to be usefui inhibitors of CCR-I
30and found to be especially advantageous.. For example, the surprising
advantage over the compounds is shown below in Tables 1 and 2. 35  Human
CCR.1. THP-1. Binding Assay 190731For radioligand competition studies, a
final concentration of I x105 THP-1 monocycle leukemia cells are combined
with 100 ng of IS LVGA PS beads (AEnershain, Cat.14: RPINQ 0260) in 40 4.
of assay buffer (RPM:I1640 without phenol red, 50 niMETEPES, 5 ridtil
MgC12, 1 rnM CaC12, 0,1% BSA.). The THY-1 cell/head mixture was added to
each well of a 384-well assay plate (PerkinEliner" Cat. 0:6007899)
containing test compound in 3-fold serial dilution, with final
concentrations ranging from 8 p..rin to 0.14 riM. A final concentration of
0.1 (NI (PerkinElmer, Cat, g NEX:298) in 20 id.: assay buffer was added to
the 10 reaction, Unlabeled NTIP-lez was added in excess to some wells to
determine nom specific binding. Sealed assay plates were incubated at room
temperature for 12 II then analyzed by LEADseekeirm, [09741The competition
data of the test compound over a range of concentrations is plotted as
percentage inhibition of radioligand specifically bound in the absence of
15test compound (percent of total signal). After correcting for
non-specific binding, ICio values are: determined. The 1C50 value is
defined as the concentration of test compound needed to reduce [specific
binding by 50% and is calculated using the four parameter logistic equation
to fit the normalized data, The K; values are determined by application of
the Cherig,-Prusoff equation to the 1050 values, where 



20K -1050,1 ligand concentration/lc!). The Kd of [5251-1-MIP-la in THP-1
cells is 0.1 nivl. Each experiment was run in duplicate. bERG Patch Clamp
Assay 100751Whole-con patch-chimp was used to directly measure liERO tail
currents in IIEK-293 cells stably expressing the cloned hERG potassium
channel a subunit. Effects of compounds were calculated by measuring
inhibition of peak tail current. Experiments were carded 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  Sodium and L-Type Calcium Channel Assays [00761Whole-cell
patch-clamp was used to directly measure inward sodium currents in
1-1EK-293 cells expressing the human cardiac sodium channel, SCN5A. After
reach steady-state effect in the presence of drug, rate-dependence was
assessed sby stimulation at frequencies of Ifiz. and 4F[2.. Experiments
were carried out using an aqueous buffer at pH 7,4 and at room temperature.
There is no protein in the buffer and drug concentrations repotted are
nominal free drug levels. Test article was evaluated up to 10 .11.Y1
(protein-free butter). Rate-dependence of inhibition was assessed by
stimulation at frequencies of ] Hz and 4 Hz. 10[00771In addition to the
potential for interaction with the. 1,-type calcium channel, whole-cell
patch-clamp was used to directly measure inward calcium currents in HEK-293
cells stably expressing the cloned human cardiac L.-type Ca channel .(1C)
and its p subunit. Effects of compounds were calculated by measuring
inhibition of peak current, Experiments were carried out using an aqueous
buffer at pH 7.4 and at 15room temperature. There is no protein in the
buffer and drug concentrations reported are nominal free drug levels. 



Electrocardiography in Anesthetized Rabbit [007S]A dose-response study of
test compound was conducted in anesthetized       rabbits to assess the
cardiac elearophysiologic profile established in the cellular ion 20channel
assays. [0079]Experiments were perfomied in pmpo.fol-fentanyl anesthetized
closed- chest male rabbits. A body surface electrocardiogram (ECG) and an
lairs-cardiac Mishandle clectrogram were continuously monitored and
recorded during the studies, using a .PoNeNlahi system and a Prucka
eiectrophysiological recording system, 25 respectively. Test compound was
prepared on the day of study in a vehicle of PEG400iethanoLiAtater (1:1:1)
at a dosing concentration of 30 meirdf. Test compound (m-3) or vehicle
(n=3) was given intravenously over 5 minutes via an infusion pump at
incremental doses of .3, 10 and SO ingikg, The interval between doses was
10 minutes, allowing for a 5-minute test agent infusion and a 5-minute rest
period. 30Blood was sampled at baseline (pre-drug infusion) and immediately
at the end of each  hiluSiefi. For the 30 rag,Arg dose; additional blood
samples we taken at 10, 20 and 30 minutes after the end of infusion.
100841PR interval, QRS duration and QT interval were averaged from a 1
minute ECG recording period at time of blood sampling. QT interval was
corrected for heart 5rate effects using both Fridericia ((ge() and Van tier
Water (QTev) formulae. Ali and fiV intervals, representing A-V node
conduction and Elis-Parkithe conduction, respectively, were assessed by
MarlUal measurements from the Ills-bundie electrogram. Data were expressed
as percent change from pm-drug baseline (mean SE1v1) for PR, QRS, All and
1-1V intervals as well as delta change from the pre-drug 10infusion
baseline (mean -is SEM) for QTc intervals, Changes of .4: 10% in PR, QRS,
and AR intervals, and 20% in RV iraerval, as well as >10 ma in QTc interval
are considered significant based on experience with the model. 



[00811As shown below in Table 1, the in viva data. demonstrates the
superior safely profile of Compound I. in particular, while showing a lower
in vitro Xi as 15 compared to the other compounds, Compound I also had a No
Observed Effect Level (NOEL) in the rabbit of 10 mg/kg, While the compound
of Example 491 had a similar NOEL, it had a higher absolute QT prolongation
as well as a lower free fraction of circulating drug relative to Compound
1.  Table 1: In Vitro and In Vivo Cardiovascular Safety Profile (4)-
Examples from 11132007/0208056 as shown below; PX12 Trttusactivation Assay
[00821The ecU culture medium used is DMEM. Llporectamirte 2000, PBS,
heatMantivateal fetal bovine serum (PBS), trypsin.-EDTA (0.75%), and
penicillin - streptomycin were purchased from C31BCOlhavitrogen (Carlsbad,
CA). 10 Chareoalldextran treated fetal bovine serum (PBS) was purchased
from tlyclone - 23  (Logan, UT), Rep02 cells were obtained from ATcc:
(N4anassa,s, VA). Human PM1,- pcDNAS and lueiferase reporter containing
CYP3A4 promoter, CSP3A-Lue, were generated at Bristol-Myers Squibb. White
tissue culture (TC)-surface 384-we1l plates were purchased from Perkin
Elmer (Boston, MA). Duciferase substrate (Steady-Gio) 5 was purchased from
Promega (Madison, WI), Control compounds rifampicin, inifeprisione, and
sulfinpyrazone were purchased from Sigma (St. Louis, MO). [0083]Culture of
liepC12 cells is performed in Ti75 flasks using DMEM containing 10% PBS.
The transfection mixture contains 1 ggliriL of PXR-pitiDNA.3 plaimtid DNA,
20 itg/ral of Cyp3ALue plasmid DNA, 90 ;t1.,/inil, of Lipofectamine 10
2000, and serum-free medimn. After incubating at room temperature for 20
minutes, the transfection mixture (1 ml per flask) is applied to the cells
in fresh medium (20 int per flask), and flasks incubated at 37C (5% 002)
overnight. 



[00841Cells in each flask are washed with PBS and 2 ral of Trypsiri-EDTA
(0.25%) is added and incubated for five minutes at 37 QC, 5% CO2, The
flasks are then tapped vigorously to break up cell aggregates. After the
addition oCS mf.. of DMEN4 containing 5% charcoalldextran-treated FBS, the
entire mixture is transferred to conical lubes, Cells are then centrifuged
at 1000 rpm Mr 5 minutes, Cell pellets are resuspended to a anal count
of--I x 106 cells/mt. in freezing media (DMEM containing 20% serum and 10%
DM50). The cell suspension is aliquoted into 15-tr.L 20 polypropylene
tubes, 5 MI, per tube. Cells are slowly frozen by placing in a
Styrofoam-insulated container at 40 00 overnight. Vials are transferred to
an Ultra:mid (440 C) freezer after 24 hours for king-term storage,
(00851Vials of inyopreserved cells are thawed rapidly in a warm water bath
for five minutes. Cells are pooled and diluted to 50 mL in a 50-mL conical
vial. The thawed cells are centrifuged at 1500 rpm for 5 minutes to collect
the cells and the supernatant discarded. Cells are then resuspended in
fresh Media II (DMEM containing 5% chamoalldextramtreated FRS, 1%
Penicillin/Streptomycin, 100 OA Non-essential Amino Acids, 1 rilM Sodium
Pyruvate, and 2 raM L-Gtutaraine), counted using the Guava Cell Counter,
and diluted to 1.6 x 105 celistml in the same 30media.  [0086]vnly
microliters of cell /mixture is added to wells in columns 1-23 of white
tissue-culture treated 384-welt plates containing 025 pl. of test compound
dissolved in 100% DMSO. Fifty microliters of Media 11 is added to wells in
column 24. The plates are incubated at 37C (5% CO2) for 24 hours, then
53.311, of Alamar Blue reagent (Trek Diagnostics, Cat a00-100) is added to
each well. Plates are then incubated an additional two hours at 37 C, 5%
CO2 and then one hour at room temperature. Fluorescence is read at
Ex525/Em598. After the fluorescence is measured, 25 a of inelferase
substrate (Steady-Go, Promega) is added to each well. The plates are
incubated for fifteen minutes at room temperature, after winch the
luminescence is 10 read on a PheraStar (HMG Labtech) plate reader.
Rifirapicin (10 LiND, a well-known agonist of 111\a, is included in each
plate as an internal standard and positive et-HMG]. The data is then
expressed as percent control (% CTRL), where the control signal is the
sigt3a1 from the 10 pdVI tifampicin and the blank signal is that from the
DMSO vehicle. %CTRL ((Compound signal - Blank signal)/(Control signal -
Blank signal))* 100 



[0087iCompounds are tested at ten concentrations (.2.5 TIM - 50 uIvi, 1:3
serial dilution). Assay results are reported as EC:ip, the concentration of
compound at which 50% of the maximal response is observed, and as YMAXOBS,
the maximal response (highest percent CTRL) observed for that compound. The
EC50 is defined as the concentration corresponding to half of the maximal
response derived from the fitted 20-point mime as determined using a
four-parameter logistic regression model. Additionally, compounds may also
be reported as Efizo orFiC/R3. Data Analysis for klepG2 Cytoroxieity Assay
[00881Compounds are tested at ten concentrations (2.5 nhl - 50 tM, 1:3
serial dilution), Assay results are reported as iCso, defined as the
concentration corresponding to 50 percent inhibition as derived from the
fitted 20-point curve determined using a tour-parameter logistic regresslon
lin Vitro Metabolism Assays Assay Conditions A: /00891Test compound is
received as a 3,5 nirvi stook solution in 100 percent 5DMSO. Compound is
diluted to create a 50 1.trvl atetonitrile (ACN) solution containing 1.4%
DMSO, winch is then used as a 100x stock for incubation with microsomes.
Each compound is tested in duplicate separately in each of three species in
the Moiabobe Stability-Human, Rat, and Mouse assay suite or as individual
species in the Metabolic Stability-Dog or Metabolic Stability-Morley
suites, Compound. I 0 NADP1-1 and liver microsome solutions arc combined
for incubation in three steps: 152 pd., of liver mierosome suspension,
protein concentration of Li ingimiL, in 100 ruM NaPi, pH 7.4, 6.6 rtiM
rvig,C12 buffer, is pre-warmed at 37C. I) 1,7 i.L of 50 phili compound
(9S,6% ACN, 1.4% DMSO) is added to the same tube and pre-incubated at 37 t
for 5 minutes. 1.521 The react ion is initiated by the addition of 17 pi,
of me-warmed 10 niM .NADPH 



solution. in 100 iitiM Nei, pH 7.4. Reaction components are mixed well, and
75 uL axe immediately transferred into 150 til quench/stop solution
(zero-time point, TD). Reactions are incubated at 37C for 10 minutes and
then an additional 75 pi, aliquot is transferred into 150  20 iL. quench
solution. Accionitrik containing [00 01 DMN (a UV standard for injection
quality control), is used as the quench solution to terminate metabolic
reactions, 4) Quenched mixtures arc centrifuged at 1500 rpm (-500 X g) in
an Aliegra X-12 centrifuge, SX4750 rotor (Beckman Coulter Inc.,
Fullerton,CA) for fifteen minutes to pellet denatured mic,rosomes. A volume
of 90 td_. of supernatant extract, containing the mixture of parent
compound and its metabolites, is Men transferred to a separate 96-well
plate for 151V-LOMS-MS analysis to determine the per cent of parent
compound that is remaining in the mixture. 5)  Assay Conditions B:
E00901Tesi compound is received as 20 SA in DMSO. Compound is diluted to
create a 300 taM acetonitrile (ACM solution containing 1_5% DNISO, which is
then 5 used as a 100x stock for incubation with microsomes. Each compound
is tested in duplicate separately in each of three, specks in the Metabolic
Stability-Human, Rat, Mouse assay suite or individual species in. the
Metabolic Stability-Dog or Metabolic Stability-Monkey suites. Compound.
NADP11 and liver mierosome solutions are combined for incubation in three
steps: 10l450 uL of liver mierosome suspension, protein concentration of 1
roginill, in 100mM IslaPi, pH 7,4, 6.6 iuM Ivige12 buffer, are pre-warmed
at 37C. 5 d of 300 plyi compound (98.5% CAN, 1.5% Dit480) is added to the
same tithe. 3.The reaction is initiated by the addition of 50 kit of
prewarmed 5 inN 15NADPH solution in 100 ruM NaPi, pH 7.4. [0091]Reaction
components are mixed well and 150 plt removed to quench/stop 



solution immediately for the zero-minute time point Reactions are incubated
at 37C  for 10 minutes and then an additional 150 a removed from
incubation. Aliquots removed are combined with 300 id, ACN which contains
300 itA4 DTVD.4 as a IN standard for detection.   Quench/Stop Solution
(ACN+ TOO gM DMN) .Seinple of Reaction Sedirmantation of Denatated
Mioroaornas 1.1\ALCIM5 analysis of suoiernafent-  300 id.. 150 pi_     15
minutes    



1,0 ufd  5      [9092]Quenched mixtures are centrifuged at 1500 rpm (-500 X
g in an Allegra X-12 centrifuge, fiX415750 rotor (Beckman Coulter Inc.,
Fullerton, CA) ler fifteen minutes to pellet denatured microsomes. A volume
of 110 p.1 of supernatant. extract, containing the mixture of parent
compound and its metabotites, is then transfer-red to a separate 96-well
plate for TV-I.E/MS-MS analysis to determine the percent of parent compound
that is remaining in the mixture, (0093)As shown below in Table 2, Compound
I can also be positively      difibrentiated through 2 critical parameters,
PXR transactivation and human liver 15microsome stability, (0094)MR
transact:Nation predicts potential drug-drug interactions. If a    compound
activates this receptor, other drugs may be metabolized quicker than normal
leading to lower drug levels and reduced efficacy. This is clearly an
unwanted 20characteristic in a compound that is being considered for
development. [00951The in vitro screen indicates that Compound I is not a
significant activator of this receptor relative to all but one of the
compounds listed. 



WO 2009/158452PCTIUS2009/048564 100961Finally, the compounds were tested in
the human Ever microsorne stability assay which is a good predictor of in
vivo clearance of a compound. For development purposes, compounds with less
than 70% were dropped from further consideration. 00971Thus, the
combination of the low risk of PXR iransactivation along with 5 the 100%
too-wound remaining in the human liver to icrosoine metabolism assay, shows
that Compound I has superior pharmacological characteilstiefs when compared
with other known and structurally similar CC/Z-1 antagonists. Table Zi
PXR/Cyp 3A4 k4nliou potenthil and Metabolic Stability - 1 Vitroi  ii Liver
11 Mai Metabasm: % remaining ...... (Ass!..y.C9e!),"1 00% (A); 100%(B)
13% (A)I 47% (A)/ 16% (B)     / 33% (B)  99% (A) 59% (,  (".i- Examples
from US2007/0208056 as shown below: 
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5100981tylanimalian chemokine receptors provide a target tbr interfering
with or promoting immune cell function in a rnammal, such as a human.
Compounds that inhibit or promote chemokine receptor function are
particularly usefiil for modulating immune cell function for therapeutic
purposes. R/0991Accordingly, the present invention is directed to a
compound of formula 0 (I) which is believed to be useful in the prevention
and/or treatment of a wide variety of inflammatory, infectious, and
Mummorcgulatory disorders and diseases, including asthma and allergic
diseases, infection by pathogenic microbes (which, by definition,  includes
viruses), as well as autoimmune pathologies such is the rheumatoid
arthritis and arthrosclerosis. [00100] For example, the instant compound
which inhibits one or more functions of a mammalian chemokine receptor
(e,g., a human chemokine receptor) may he administered to inhibit (i.e.,
reduce or prevent) inflammation or infectious disease. As a result, one or
more inflammatory process, such as leukocyte emigration, adhesion,
chemotaxis, exoeytosis (e.g., of enzymes, histamine) or inflammatory
mediator release, is inhibited. 1001011 Similarly, the instant compound
which promotes one or more functions of 



10 the mammalian ehemokine receptor (e.g., a human chemokine) as
administered to stimulate (induce or enhance) an immune or inflammatory
response, such as leukocyte emigration, adhesion, ehemotaxis, exocytosis
(e.g., of enzymes, histamine) or inflammatory mediator release, resulting
in the beneficial stimulation of inflammatory processes. For example,
eosinophils can be recruited to combat parasitic infections. 15to addition,
treatment of the atioretnentioned inflammatory, allergic and autoirinntme
diseases can also be contemplated for the instant compound which promotes
one or more functions of the mammalian chemokine receptor if one
contemplates the delivery of sufficient compound to cause the loss of
receptor expression on cells through the induction Of chemokine receptor
internalization or the delivery of 20compound in a manner that results in
the misdirection of the migration of cells. [00102] in addition to
primates, such as humans, a variety of other mammals can. be treated
according to the method of the present invention. For instance, mammals,
including btu not limited to, cows, sheep, goats, horses, dogs, cats,
guinea pigs, rats or other bovine, ovine, equine, canine, feline, rodent or
murine species can be treated. 25However, 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, agoolsm, partial antagonism and/or partial agonisrd.
30P00103l Diseases or conditions of human or other species which can be
treated with inhibitors of chernokine receptor function, include:, but are
not limited to: inflammatory or allergic diseases and conditions, including
respiratory allergic - 31 -  diseases such as asthma, allergic rhinitis,
hypersensitivity lung diseases, hypersensitivity pneumonitis, eosinophilie.
celiplitis (e.g., Well's syndrome), eosirtophilic paCW310BlaS (e.g..
Loeffler's syndrome, chronic eositiophilie pneumonia), eosinophilic
fasefitis (e.g., Shulman's: syndrome), delayed-type hypersensitivity,
5interstiiial lung diseases OLD) (e.g., idiopathic pulmonary fibrosis, or
MD associated with rheumatoid arthritis, systemic lupus erythernatesus,
ankylosing spondylitis, systemic sclerosis, Sjogren's syndrome,
polymyositis or dermatornyositis); systemic anaphylaxis or hypersensitivity
responses, drug allergies (e.g., to penicillin, cephatosporins),
wsinophilia-myalgia syndrome due to the ingestion or contaminated
10tryptophan, insect sting allergies; autoimmune diseases, such as
rheumatoid arthritis, 



psoriatie arthritis, multiple sclerosis, systemic lupus crythematosus,
myasthenia grains, juvenile onset diabetes; glomernionephritis, autoinumme
thyroiditis, Behcet's disease; graft rejection (e.g., in transplantation),
including allograft rejection or graft- versus-host disease; inflammatory
bowel diseases, such as Crohn's disease and 15ulcerative colitis;
spondyioarthropathies; scieroderma; psoriasis (including Ticell mediated
psoriasis) and inflatnniatory dermatoses such as an dermatitis, eczema,
atopio dermatitis, allergic contact dermatitis, urticaria;
vasculitisnecrotizing, cutaneous, and hypersensitivity vaseulitis);
cosinophine myosins, eosinciphilic fasciitis; cancers with leukocyte
infiltration of the skin OT organs. Other diseases or 20conditions in which
undesirable inflammatory responses are to be inhibited can be treated,
including, hut not limited to, repertirsion injury, arthrostosis, certain
hematological malipancies, cytokinei induced toxicity (e.g., septic shook,
endotosie shock), polyrnyositis, dermatomyositis. Infectious diseases or
conditions of human or other species which can be treated with inhibitors
of chemokine receptor fimetion, 25include, but are not limited to, H1V.
[00104j Diseases or conditions of humans or other species winch can be
treated with promoters of ehemokine receptor function, include, but are not
limited to; immunosuppression, such as that in individuals with
immunodeficiency syndromes such as AIDS or other viral infections,
individuals undergoing radiation therapy, chemotherapy, therapy for
antoimmune disease or drug therapy (e.g., corticosteroid therapy), which
causes immunosuppression, immurthsuppression due to congenital deficiency
in receptor thuction or other causes; and infections diseases, such as
parasitic diseases, including, but not limited to heiminth infections, such
as nematodes (round worms); (Triehuriasis, Enterobiasis, Ascariasis,
Hookworm, Strongyloidiasis, Trichinosis, filariasis); trematodes (flukes)
(Schistosomiasis, Cionorchiasis), eestodos (tape worms) (Echinococcosis.
Tatniasis saginata, Cysticercosisk visceral worms, 5visceral larva
migrainesToxocara), eosinophilic gastroenteritis (e.g., Anisaki
Phocanerna sp.), cutaneous larva migraines (Aneylostona braziliense,
Ancylostorna (aninum). The compounds of the present invention are
accordingly useful in the prevention and treatment of a wide variety of
inflammatory, infectious and immettoregolatory disorders and diseases.
10100105] In addition, treatment of the aforementioned inflammatory,
allergic and 



autoiramune diseases can also be contemplated for promoters of chemokine
receptor hinction if one contemplates the delivery of sufficient compound
to cause the loss of receptor expression on cells through the induction of
chemokine receptor internalization or delivery of compound in a manner that
results in the misdirection of 13the migration of cells. 1,001061 In
another aspect, the instant invention may be used to evaluate the putative
specific amonists or antagonists of a Ci protein coupled receptor. The
present invention is directed to the use of the compound of formula (I) in
the preparation and execution of screening assays for compounds that
modulate the activity of chemokine 20receptors. Furthermore, the compound
of this invention is useful in establishing or determining the binding,
site of other compounds to chemokine receptors, e.g., by competitive
inhibition or as a reference in an assay to compare its known activity to a
compound with an unknown activity. When developing new assays or protocols,
the compound according to the present invention could be used to test their
effectiveness. Specifically, such compound may be provided in a cominemial
kit, for example, for use in pharmaceutical research involving the
aforementioned diseases. The compound of the instant invention is also meal
for the evaluation of putative specific modulators of the chemokine
receptors. In addition, one could E3tilize the compound Of tins invention
to examine the specificity of U protein coupled receptors that are not 30
thought to he chtimokine 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.
1001071 The compound of formula (1) is used to treat or prevent disorders
selected from rheumatoid arthritis, ostecarthrilis, septic shock:,
arthroscieresis, aneurysm, fever, cardiovascular effects; haemodynamic
shock, sepsis syndrome, post ischemie reperfusion injury, malaria, Crohn's
disease, inflammatory bowel diseases, 5mycobacterial miec.uon. meningitis,
psoriasis, congestive heart failure, fibrotic diseases, cachexia, graft
rejection, ante-immune diseases, skin inflammatory diseases, muitiple
sclerosis, radiation damage, hypeiroxic alveolar injury, HIV, HIV dementia,
non-insulin dependent diabetes mellitus, asthma, allergic rhinitis, atopic
dermatitis, idiopathic pulmonary fibrosis, bullons pemphi gold, helminthic
parasitic infections, 10allergic colitis, eczema, conjunctivitis,
transplantation, familial eoainophilia, eosinophilic celluiltis,
cosinophilic pneumonias, eosiviophilic fasciitis, cosi:mph:111c
gastroentedtis, drug induced easinophilia, cystic fibrosis. Churg-Straass
syndrome, lymphoma, Hodgks disease., colonic carcinoma, Fehy's syndrome,
samoidosis, uveitis. Alzheimer, glomeridonephiitis, and systemic lupus
erythernatosus. 151001081In another aspect, the compound of ktmula if,r) is
used to treat or prevent inflammatory disorders selected from rheumatoid
arthritis, osteoarthritis, uthrosclerosis. WieUrySiti, fever,
cardiovascular effects, Cretin's disease, inflammatory bowel diseases,
psoriasis, congestive heart failure, multiple sclerosis, ante-immune
diseases, skin inflammatory diseases. 201001091 in another aspect; the
compound is used to treat or prevent inflammatory disorders selected from
rheumatoid arthritis, ostemarthritis, arthrosderosis, Crohn's disease,
inflammatory bowel diseases, and multiple sclerosis. 



[00110] Combined therapy to prevent and treat inflammatory, infectious and
immunoregulaMry disorders and diseases, including asthma and allergic
diseases, as 25 well as autoimmune pathologies such as rheumatoid arthritis
and arthroselmosis, and those pathologies noted above is illustrated by the
immbinaiion of the compound of this invention and other compounds which are
known far such utilities. For example, in the treatment or prevention of
inflammation, the present compound may be used in conjunclion with an
anti-inflammatory or analgesic agent such as an opiate agonist,  30
lipoxygenase inhibMor, a cyclooxygenase-2 inhibitor, an interleukin
inhibitor, such. as an intericukin-1 inhibitor, a tumor necrosis factor
inhibitor, an IsIMDA antagonist, an inhibitor or nitric oxide m an
inhibitor of the synthesis of nitric oxide, a non-steroidal
anti-inflammatory agent, a phosphodiesterase inhibitor, or a
cytokine-suppressing anti-inflarntriatory agent, for example with. a
compound such a.s acetaminophen, aspirin, codeine, fentayni, ibuprofen,
indoinethaoin, ketorolac, morphine, naproxen, phenacetin, piroxicam, a
steroidal analgesic, sufentanyl, stmlindac, interferon alpha and the like.
Similarly, the instant compound may be administered with a pain reliever; a
potentiator such as caffeine, an H2-antagonist, simethicone, aluminum or
tnagnesiurn hydroxide; a. decongestant such as phenylephrine,
plienylprepanolantine, psendopthiidrine, oxymetazoline, ephinenlnine,
naphazoline, xylomerazoline, propyillekedrine, or levodesexy-ephedrine; and
antitussive such as codeine, 10 hydrocodone, caramiphem carbetapentane, or
dextramethorpham a diuretic; and a sedating or non-sedating antihistamine.
Likewise, the compound of fomiula (I) may be used in combination with other
drugs that are used in the treatment/prevention/suppression or amelioration
of the diseases or conditions for which the compound of the present
invention is useful. Such other drugs may be 15administered, by a route and
in an amount commonly used therefore, contemporaneously or sequentially
with a compound of the present invention_ When the compound of thoinula (1)
is used contemporaneously with one or more other drags, a pharmaceutical
composition containing such other drugs in addition to the compound or
formula (I) may be used. Accordingly, the pharmaceutical compositions 20of
the present invention include those that also contain one or MOM other
active ingredients, in addition to the compound of formula W. [001111
Examples of other active ingredients that may be combined with the compound
of the present invention, either administered separately or in the same
pharmaceutical compositions, include, but are not limited to: (a) integrin
antagonists 25such as those for select ins, ICANIs and VILA-4; (b) steroids
such as beelomethasone, methylprechnselone, botamethasone, prednisone,
dexamethasone, and hydrocortisone, (c) immimosuppressants such as
cyclosporrn, tacrolinms, rapamyein and other FK-506 type
inummosuppressants; (d) antihistamines (H1-histamine antagonists) such as
bromophentramine, ehicrpheniramine, deschlorpheniramine, triprolidine,
clemastine, 30 diphenhydramine, dirthenylpyraline, tripelennamine,
hydroxyzine, methdriazine, pronethmifne, trimeprszine, azatad.ine,
cyproMptadine, entazoline, pheniramine pyrilamine, astemizole, terfenadine,
loratadine, cetirizine, fexolenadine, -- 



desearboethoxyloratadine, and the like; (e) non-steroidal anti-asthmatics
such as Wage:lists (terhutaline, metaproterenol, fenoterol, isoetharine,
albuteral, bitolterol, and pirbuterol), theophylline, croincilyii sodium,
atropine, iprattopium bromide, leukottiene antagonists (za.firlukast,
monteluitast, pranlirkrisr; irabkast, pobilukast, 5SKI3-1 02,202),
teukotrierie biosynthesis inhibitors (zileuton, BAY-1005); (I) non-
steroidal anti-inflammatory agents t:NSAIDs) such as propionic acid
derivatives (ahriinoprofen, ben.kaprofen, butioxie acid, carprofen,
feribufen, knoprofen, flupnifim., flurbiprofen, ibuprofen, indeprofon,
icetoproten, miroprofen, naproxen, okaproziii, pirproferi, pranoprofen,
sopa:fen, tiaprofenic acid, and tiokaproCen), acetic 10acid derivatives
(indomethacin, acemetacin, aieloferiac, clidanac, {Helot:erne.,
fenclohniac, fenclozic acid, fentiazac, finofenac, ibufenae, isoxepac,
oxpiriac, sulindact tiopinac, toimetin, zidometaein, and zurnepirac),
&titanic acid derivatives (llifenatnic acid, meclofenamic acid.,
neferiarnic acid, niflurnie acid and toilet:mile acid), bipheitylearboxylic
acid derivatives (ditlunisal and flufenisal), oxicams 15(isoisicata,
piroxicarn. sedoxicam and tenonican), salicylates (acetyl salicylic acid,
suilasalazine) and the pyrazolones (apazone, bezpiperylon, feprazone,
mofebutazone, oxypheributazone, phenyibutazone); (g)cyciooxygena_se-2
(COX-2) inhibitors; (h) inhibitors of phospho.dicsterase iype IV (PDE-W);
(1) other antagonists of the chernokine receplors; (j) cholesterol lowering
agents such as ITNIG-COA.recluctase 20inhibitors (lovastatin, sim-vastatin
and prEcvastatin, fluvastatin, atorvastatin, and other statius),
segues:rants (cholestyriimine and colestipol), nicotonic acid, tenofibrie
acid derivatives (gerrifibrozil, clofibmt, fenofibratti and berizatibrate),
and probucoh (k) anti-diabetic agents such as insulin, sulfonybreas,
higuarrides (m.ettbimin), a- giucosidase inhibitors (acarbose) and
glitazones (troghtazone and pioglitazone); 25preparations of interferons
(interferon alpha-2a, interferon-213,, interferon alpha--N3, interferon.
beta-la, interferon beta-I b, interferon ,,-..;anctinit-lb); (m) antiviral.
compounds such as efiavirenz, nevirapine, indinavir, gam-blot*, lamivudine,
famciclovir, and zaleitabine; (n) other compound such as 5-aminosalicylic
acid and prothugs thereof; anti-metabolites such as azatilioprine and
6-inercaptopurine, and cytotoxici cancer .30chemotherapeutic 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
100112I Generally, an effective dose of each will be used. Thus, for
example, 



when the compound of formula (I) is combined with an NSAID the weight ratio
of the compound of the present invention to the NSA1D will generally range
from about 100071 to about 1,1000, or alternatively from about 200;1 to
about 1;200. 5Combinations of the compound of formula (I) and other active
ingredients will generally also be within the aforementioned range, hut in
each case, an effective dose of each active ingredient should be used,
[00113] The compound is administered to a mammal in a therapeutically
effective amount. By "therapeutically effective amount' it iS meant an
amount of the 10 compound of Formula I that, when administered alone or in
combination with an additional therapeutic agent to a mammal, is effective
to prevent or ameliorate the thromboembolic disease condition or the
progression of the disease, DOSAGE AND FORMULATION MINT The compound of
this invention can be administered in such oral dosage forms as tablets,
capsules (each of which includes sustained release or timed release
fommilations), pills, powders, granules, elixirs, tinctures, suspensions,
syrups, and emulsions. It may also be administered in intravenous (bolus or
infusion), intraperitoneal, subcutaneous, or intramuscular form, all using
dosage forms well 20known to those of ordinary skill in the pharmaceutical
arts. It can be administered alone, but generally will be administered with
a pharmaceutical carrier selected on the basis of the chosen mute of
administration and standard pharmaceutical practice. [001151 The dosage
regimen for the compound of the present invention will, of course, vary
depending upon known factors, such as the phammeodynamic 25characteristics
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 oldie symptoms; the kind of concurrent treatment; the
frequency of treatment; the route of administration, the renal and hepatic
fincrion of the patient, and the effect desired. A physician or
veterinarian can determine and prescribe the 30effective amount of the drug
required to prevent, counter, or arrest the progress of the thromboembolie
disorder.  



1001161 By way of general guidance, the daily oral dosage of each active
ingredient, when used for the indicated effects, will range between about
0.001 to 1000 raglicg of body weight, or between about 0.01 to 100 inglig
of body weight per day, or alternatively, between about 1.0 to 20
mgArgiday. intravenously, the doses  5 will range from about Ito about 10
mg/kg/minute during a constant rare infusion. The compound of this
invention may be administered in a single daily dose, or the total daily
dosage may be administered in divided doses of two, three, or four times
daily. [001171 The compound of this invention can he administered in
intratursal form via 10topical use of suitable intramisal vehicles, or via
transderrnal routes, using transdermal skin patches. When administered in
the form of a transdermid delivery system; the dosage administration will,
of course; be continuous rather than intermittent throughout the dosage
regimen. [091181 The compound is typically administered in admixture with
suitable 15pharmaceutical diluents, excipients, or carriers (collectively
referred to herein as pharmaceutical carriers) suitably selected with
respect to the intended form of administration, that is, oral tablets,
capsiiles, elcxirs, swaps and the like, and consistent with conventional
pharmaceutical practices. [001.19jFor instance, for oral administration in
the form of a tablet or capsule, the 20active drug component can be
combined with an oral, non-toxic, pharmaceutically acceptable, inert
cattier such as lactose, starch, sucrose, glucose, methyl cellulose,
magnesium stearate, dicalcium phosphate, calcium sulfate, mannitol,
sorbitol and the like; for oral administration in liquid form, the oral
drug components can be combined with any oral, non-toxic, pharmaceutically
acceptable inert carrier such as ethanol, 25glycerol, 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, carboxymethykelluiese,
polyethylene glycol, waxes, and the like, :30Lubricants used in these
dosage forms include sodium plea, sodium stearate, magnesium steamte,
sodium benzoate, SOduilit aminte, sodium chloride, and the like.
Disirilegrators include, without limitation, starch, methyl cellulose,
agar, 'bentonite, ivatithan gum, and the like. 



[00120] The compound of the present invention can also be administered in
the f5rin of liposome delivery systems, such as small unilamellar vesicles,
large 5miliaria:gar vesicles, and inultilamellar vesicles. Liposomes can be
formed from a variety of phospholipids, such as cholesterol, steatylamine,
or phosphatidylcholines,. 1001211 The compound of the present invention may
also be coupled with soluble polymers as target:61)1e drug carriers. Such
polymers can include pol&,vinylpyrrolidone, pyran copolymer,
polyhydrostypropylmethacrylamide-Phenol,
10polyhydroxyethylasparlamidephenol, or polyethyieneoxide-polyi:fsine
substituted with palinitoyl residues. Furthermore, the compounds of the
present invention may be coupled to a class of biodegradable polymers
usefnl in achieving controlled release of a drug, for example, polylactie
acid, polyglycolic acid, copolymers of polyiactic and polyglycolic acid,
polyepsilon caprolactone, polyhydroxy butyric acid, 15polyorthoesters,
polyactitals, polydihydropyrans, polycytmoacylates, and crosslinked or
amphipathio block copolymers of itydrogels. 1001221Dosage chaos
(pharmaceutical eerapositions) suitable for administration may contain
.froni about 1 milligram to about 100 milligrams of active ingredient per
dosage. unit. In these pharmaceutical compositions the active ingredient
will 20ordinarily be present in art amount of about 0.5-95% by weight based
on the total 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 25capsules 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. [00124i Liquid dosage forms
for oral administration can contain coloring and 30flavoring to increase
patient acceptance. 



[001251in general, evater, a suitable oil, saline, aqueous dextrose
(glucose), and related sugar solutions and glycols such as propylene glycol
or polyethylene glycols 39 -  are suitable crariers for pal-enteral
solutions. Solutions for parenteral administration may contain a water
soluble salt of the active ingredient, suitable stabilizing agents, and if
necessary, buffer substances. Antioxidizin2 agents such as sodium bisulthe,
sodium sulfite, or ascorbic acid, either alone or combined, are suitable
stabilizing agents_ Also used are citric acid and its salts and sodium
EDTA. In addition, parenteral solntioris can contain preservatives, such as
henzaikoniam chloride, methyl- or propyl-paraben, and chlorobutanol.
[011261 Suitable pharmaceutical carriers are described in Remington's
Pharmaceutical Sciences, Mack Publishing Company, a standard reference text
in this 10field. [001271 Representative useful pharmaceutical. dosage-forms
for administration of the con/pi:ands of this invention can be illustrated
as follows: Capsules 5[001128] A large number of unit capsules can be
prepared by fining standard two- piece hard gelatin capsules each with 100
milligrams of powdered active ingredient 150 milligrams of lactose, 50
milligrams of cellulose, and 6 inil Eigrams magnesium stearate. 20Soft
Gelatin Capank.:..s 1001291 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 [001301 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 milligrams of starch and 98.8 milligrams of
lactose. Appropriate coatings may be applied to increase palatability or
delay absorption_  



j mite& [00131] A parenteral composition suitable for administration by
injection may be prepared by stirring 1.5% by weight of active ingredient
in 10% by volume- propylene glycol and water. The solution should be made
isotonic with sodium chloride and 5sterilized. Suspension 1001321 An
aqueous suspension can be prepared for oral administration so that each 5
rra, contain [00 mg of finely divided active imzredient, 200 mg of sodium
carboxymethyl cellulose, 5 mg of sodium benzoate, 1.0 g of sorbitol
solution, and 0.025 na, of Vann [001331 Where the compound of this
invention is combined with other anticoagulant agents, for example, a daily
dosage may be about 0.1 to 100 milligrams of the compound of Formula 1 and
about I to 7.5 inilligrams of the second 15anticoagulant, per kilogram of
patient body weight. For a tablet dosage form, the compound of this
invention generally may he present in an amount of about 5 to 10
milligrams. per dosage unit, and the second anti-coagulant in an amount of
about Ito 5 millif:Jams per dosage unit. [00134] Where two or more of the
foregoing second therapeutic agents are 20 administered with the compound
of Formula I, generally the amount of each component in a typical daily
dosage and typical dosage form may be reduced relative to the usual dosage
of the agent when administered alone, in view of the additive or
synergistic effect of the therapeutic agents when administered ni
COMbitiatiOn. Particularly when provided as a single dosage unit, the
potential exists for a chemical 25interaction 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 isminitnized
(that is, reduced). For example, one active ingredient may be enteric
30coated. By enteric coating one of the active irapedients, it is possible
not only to 'minimize the contact between the combined active ingredients,
hut also, it is possible to control the release of one of these components
in the gastrointestinal tract such that - 4 I -  



one of these components is not rSeased in he StOMECh hut rather is released
in the intestines. One of the active ingredients may also be coated with a
material which effects a sustained-release throughout the gastrointestinal
:net and also serves to minimize physical contact between the combined
active ingredients. Furthermore, the Ssustained-released component can be
additionally enteric coated :mch that the release of this component occurs
only in the intestine. Still another approach would involve the formulation
of a combination product in which the one comp.ment is coated with a
sustained and/or enteric release polymer, and the other component is also
coated with a. polymer such as a low-viscositv grade of hydroNypropyl
methylcentilese 1.0(1-IPNIC) or other appropriate materials as known in the
art, in order to farther separate the active components. The polymer
coating serves to form an additional barrier to interaction with the other
component [00135j These as well as other ways of minimizing contact between
the components of combination products of the present invention, whether
administered in a single dosage thrm or administered in separate forms but
at the same time by the same manner, will be readily apparent to those
skilled in the art, once armed with the present disclosure. 100136) While
the invention has been described in detail and with reference to  20
specific embodiments thereof, it will be apparent to one skilled in the art
that various changes and modifications can he made therein without
departing from the spirit and scope thereof.  CLAIMED IS: A compound of
Formula (I): ciOH  (1-) Or a stereoisorner or pharmaceutically acceptable
salt from thereof  2. A pharmaceutical composition con:liaised of a
pharmaceutically acceptable carrier and a therapeutically effective amount
of the compound of claim I. 



3. A pharmaceutical compositionprising a compound of claim I and one or
more additional active ingredients.  4. A pharmaceutical composition
according to claim 3 wherein the one or more additional active ingredients
is selected from an anti-inflammatory agent, an analgesic agent, a pain
reliever, a potentiator, a decongestant, an antitussive, a diuretic and a
sedating or non-sedating antihistamine.  5. A pharmaceutical composition
according to claim 3 wherein the one or more additional active ingredients
is selected from integrin antagonists, steroids, immunosuppressants,
antihistamines, non-steroidal anti-asthmatics, no.n-steroidal
anti-inflammatory agents (NSA1DS), cycloxygenase-2 (COX-2) inhibitors,
inhibitors of phosphodiesterase type IV (PDE-IN), antagonists of the
ehemokine receptors, cholesterol lowering agents, anti-diabetic agents,
preparations of interferons, antiviral compounds, anti-metabolites and
cytotoxic cancer chemotherapeutic agents.   6. A pharmaceutical composition
according to claim 3 wherein the one or more additional active ingredients
is selected from an opiate agonist, a lipoxygenase inhibitor, a
cyclooxygenase-2 inhibitor, an interleukin inhibitor, a tumor necrosis
factor inhibitor, an NMDA antagonist, an inhibitor of nitric oxide or an
inhibitor of the synthesis of nitric oxide, a non--steroidal
antiinflammatory agent, a phosphodiesterase inhibitor, a
cytokinesuppressing anti-inflammatory agent, a steroidal analgesic and an
112-antagonist.  7. A pharmaceutical composition according to claim 6
wherein the one or more additional active ingredients is an inierleulcin
inhibitor_  8. A pharmaceutical composition according to claim 6 wherein
the one or ore additional active ingredients is a tumor necrosis factor
inhibitor.  9. A phannaceutieal composition according to claim 3 wherein
the one or additional active ingredients is selected from antagonists for
selectins, WAN% and VLA-4; FIC-506 type immunosuppressants; Ill-histamine
antagonists; non steroidal anti-asthmatics selected from b2-agonists,
leukotriene antagonists, and teukotriene biosynthesis inhibitors;
non-steroidal anti-inflammatory agents (NSAIDs) selected from propionic
acid derivatives, acetic acid derivatives, fenamic acid derivatives,
.biphenylcarboxylic acid derivatives, oxicams, salicylates, and
pyrazolones; cholesterol lowering agents selected from HMG-COA reduetase
inhibitors, sequestrants, nicotonic acid, fenofibric acid derivatives;
anti-diabetic agents selected from sulfonylureas, biguanides, a-glucosidase
inhibitors and glitazones; and preparations of interferons selected from
interferon alpha-2a, interferon-2B, interferon alphaN3, interferon beta-
la, interferon beta-lb and interferon gamma-lb.  10. A pharmaceutical
composition according to claim 9 wherein the one or more additional active
ingredients is an IC.Altyl antagonist. 1.A pharmaceutical composition
according to claim 3 wherein the one or more additional active ingredients
is selected from acetaminophen, aspirin, codeine, fentaynl,  ibuprofen,
indomethacin. ketorolac, morphine,naproxen, phenacetin, piroxicain,
sufentanyl, sunlinciac, interferon alpha, caffeine, simethiconc, aluminum
or magnesium hydroxide, phenylephrine, phenyl propanol air, i ne,
pscudophcdrine, oxymctazoline, ephinephrine, naphazoline, xylornetazoline,
propylhexedrine, levodesoxy-ephedrine, codeine, hydrocodone, cararniphen,
carbetapentane and dextramethorphan. 12.A pharmaceutical composition
according to claim 3 wherein the one or more additional active ingredients
is selected from as beclomethasorte, methylprednisolorte, bctamethasone,
prednisonc, dexaraethasone, hydrocortisone; cyclosporin, tacrolimus,
raparnyein; bromophenirainine, chlorphutiramine, dexchlorpheniramine,
thprolidine, clernastine, diphenhydrarnine, diphenylpyraline,
tripelennamine, hydroxyzine, methdilazinc, promethazine, trimeprazine,
azatadine, cyproheptadine, antazoline, pheniramine pyrilarnine, astemizole,
terfenadine, loratadine, cetirizine, fexofenadine,
descarboethoxyloratadine, terbutaline, metapmterenol, fenoterol,
isoetharine, albuteral, bitolterol, pitbuterol, theopitylline cromolyn
sodium, atropine, ipratropium bromide, zafirlukast, montelukast,
praniukast, iralukast, pobilukast, SKB-102,203, zilcuton, BAY-1005,
alminoprofen, benxaprofert, bucloxic acid, carprofen, fenbufen, feimprofen,
fluprofen, flurbiprofen, ibuprofen, indoprofen, ketoprofen, miroprofen,
naproxen, oxaprozin, pirprofen, pranoprofen, suprofen, tiaprofertic acid,
tioxaprofen, indomethacin, acemetacin, alclofenac, clidanac, diclofcnac,
fenclofbnac, fenclozic acid, fentiazae, furofenae, ibufenac, isoxepac,
oxpinac, sulindac, tiopinac, tolmetin, zidornetacin, zornepirac,
flufenantic acid, meclofenarnic acid, mefenamic acid, niflumic acid,
tolfenamic acid, ditlunisal, flufenisal, isoxicatn, piroxicam, sudoxicarn,
tenoxican, acetyl salicylic acid, sulfasalazine,apirzone, bezpiperylon,
feprazone, mofebutazone, oxyphenbutazone, phenylbutazone,lovastatin,
sinwastatin, pravastatin, fluvastatirt, atorvastatin, cholestyrainine,
colestipol, gernlibrozil, clotibrat, fenofibrate, benzatibrate, probucol,
insulin, metfointin, acarhose, troglitazone and pioglitazone, efavirenz,
nevirapine, indinavir, gancielovir, lantivudine, famciclovir, zalcitabine,
5-arninosalicylic acid azathioprine and 6-mercaptopurinc, 



13. A compound according to claim 1 or a composition according to any of
claims 2 to 12 fortherapy.  14. A compound according to claim t for use in
therapy in combination with one or more additional active ingredients,
wherein the one or more additional active ingredients is as defined in any
of claims 3 to 12.  15. A compound for use according to claim 13 or claim
14, or a composition for use according to claim 13, for use in treating a
disorder selected from spondyloarthropathics, osteoarthritis, aneurysm
fever, cardiovascular effects. Crohn's disease, congestive heart failure,
autoimmune diseases, WV-infection, 111V-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 se-mm nephritis, glomerulonephritis, asthma, multiple
sclerosis, arthrosclemsis, rheumatoid arthritis, restenosis, transplant
rejection, multiple myeloma, colorectal cancer, hepatocellular cancer and
other cancers,  16. A compound for use according to claim 13 or claim 14,
or a composition for use according to claim 13, for use in treating
inflammatory diseases.  17. A compound for use according to claim 13 or
claim 14, or a composition for use according to claim 13, for use in
treating rheumatoid arthritis, systemic lupus erythematosus, nephrotoxic
serum nephritis, glomendonephritis, multiple sclerosis, transplant
rejection and multiple myeloma.        Use of a compound according to claim
13 or claim 14, or a composition according to claim 13, in the manufacture
of a medicament for treating a disorder selected from
spondyloarthropathies, osteoarthritis, aneurysm, fever, cardiovascular
effects, Crolm's disease, congestive heart tbilure, autaimmtme diseases,
HIV-infection, HIV-associated dementia, psoriasis, idiopathic pulmonary
fibrosis, transplant arteriosclerosis, physically- or chemically-induced
brain trauma, neuropathie pain, inflammatory bowel disease, alveolitis,
ulcerative colitis, systemic lupus erythematosus, nephrotoxic serum
nephritis,        lonephritis, asthma, multiple sclerosis, arthrosclerosis,
rheumatoid arthritis, restenosis, transplant rejection, multiple myelorna,
colorectal cancer, hepatocellular cancer and other cancers.  19. Use of a
compound according to claim 13 or claim 14, or a composition according to
claim 13, in the manufacture of a medicament for treating inflammatory
diseases.  20. Use of a compound according to claim 13 or claim 14, or a
composition according to claim 13, in the manufacture of a medicament for
treating rheumatoid arthritis, systemic lupus erythematosus, nephrotoxic
serum nephritis, glomemlonephritis, multiple sclerosis, transplant
rejection and multiple myeloma. 


