PRODRUGS OF A PI PERI DI NYL DERI VATI VE AS MODULATORS OF CHEMOKI NE RECEPTOR
ACTIVITY FIELD OF THE | NVENTI ON 5[ 0001] This invention relates generally to
prodrugs Wb 2a11pi4pa®pi di nyl nodul at or of chenoki ne recept @CTASRIVIOFY 31
pharmaceutical conpositions containing the same, and net hods of using the
sanme as an agent for treatnent and prevention of inflammtory di seases,

all ergi c and aut oi mmune di seases, and in particular, rheumatoid arthritis

and transpl ant pﬁo@m@@mmpmmq)@mmwwwmmﬁ@&b@ﬁmkl nes

are chenotactic cytokines, of nolecular weight 6-15 kDa, that are rel eased
by a wide variety of cells GRENMQKREE REﬁ?d?PéRQRMTéVIEKDng ot her cell types,
nonocyt es, macrophages, T and B | ynphocytes, eosinophils, basophils and 15
neutrophils. There are two major classes of chenokines, CXC and CC,
dependi ng on whet her the firstFTthcy%THEdH§Tmﬂjﬂme am no acid sequence are

separ at ed by ng anlno ac r

chonoki ness sORIRS. ThRERRRiRKRs® EEhel o RelrBOpi R e agor ot ef n- 2
(NAP-2) and neﬁe@mnﬁ r@eprof fctistty, @Slihlﬂtaeé’u)ﬁcﬂQ:bm}jd)sﬁt)bn@ eaitahing (HsDAY, aad e

chenot actic prlﬁprll for neutrophils and T 20 hoc tes, Wwhereas the CC
chenoki nes, OUOTRANPES SaRE B Figoy ot Hopgnery %%ﬁe%%%t%u c
proteins ( Wdﬂseasé@'le?glc MPrudoimMeale disca@8dalGR pé&lcﬁﬁdrﬂeﬁﬁa@f?ﬁa@%hﬂssarﬁi 1 and
-2) are chemptactic for, anmong ot her celf types, macrophages, T

| ynphocyt es, €@§PH@bﬁWW§m»dendrltlc cells, and basophils. [0003] The
chenoki neggbind to specific cell-surface receptors belonging to the 25
famly of G protein-coupled seven-transnmenbrane-donain proteins which are
ternmed "chenoki ne recept orsBACKGRﬁHUDr@FfFHé?i IN\éEi‘@”ﬁHiﬂ& i gands chenoki ne
receptors traggduce pRERGIACK dilkaledl GRRk.LNRHIRINE.SERAC|Aed trineric
G proteins, ing 'n, anong err spon§es a rapldglncrease in
intracelIuIarﬂm@merMammﬁ@cemMEaMmﬂﬁoﬂmhamgmswtmum£ﬁhu@hmpggmhﬂ¢eEased
expression of cellul ar adhesi nol.ec 30degr anul ronotion
ot earT i or abPonmoeS Hrgodpefeherd B BRI EROIBRIE PeEBsedr o hat

bi nd or 1 esponelnlophifsC ThERARKiWIETaj M ddisck BEcHeflokDM, IX (CHANET, liefdngink Gn
patterns: CCR-1 (or "CKR-1" or "CC CKR-.1") MP- 1 a, MCP-3, MP4 RANTES]
CCR- 2A and cCcrhgtperthy firsiciriR cyeinesarhicpmyingjeid saueRmraisseratsddire Dely ' [ Mop- 1,
MCP- 2, MCP-3, all}{ﬁ:l% aélﬁ/ég%‘) 81 arg%fac%ng&@) ﬁﬁ%%'ﬁc cﬁémolgﬁes%ai;s 1)1te£l§19<r11?-§' n-1,
eotaX|n 2, RANT CKR-4" or "CC-CKR-4") [ ARC
MDC] ; CCR. 5 ( gE- S)Mﬁﬂhlmw@@gmls 2)(1\121§1°f218)’|a¥1121 malan%mesth M@Jalqu] CCR- 6

o 8 (or » eI BRIt hom S gk B i Rgd o5y ) LES:

"CC- CKR-1Q0) [ywipRodytesMekerdds;thea®d ckdnidkinks,[siPes R AWAIES, M 1Palid M\YEH-B41he [0004] I n

addition to the ma | i an chenoki 0

T0cyt onegal ovTPUSE STHER RGBS DIGRd: Shtor-MSES Marer BubNCTrimd o
express, in iHeeetaglls @@Iah&,z) Rfe@h&hftBctiti b ah By BhRLINYpEY. BRES0OPHRSs, Of
chenmoki ne receptors Human CC chenoki nes, such as RANTES and -3, can

cause rapid nb@ﬁ1P%@ﬁr%ﬁ“@?m53¢@ﬁﬂWiﬁﬂéfWﬁB%@PWFraIIy encoded receptors.

Recept or expr ﬁﬁ}‘e‘k]o“ FRY cREORBEMDIRS toVPedifil cdinfufiGld @&p@fs GH1dRMeng feor the
subversion of normal | mMmune system surveillance 15and response to

i nfection25 Adﬁamllymf&i -prpteithenva d@%@nﬁﬂanmenﬂeeemomm pretainh wash@xoRMcdCCR2,
CCR3, CCRS and 1ne 96%%}1&@’ él?bl%gl ?n %%gﬁﬁ% dst Ql?enio'ﬂ ggéceﬁ Of rm‘mm‘l lan

cells by nlcrdb I'ency viruses
(HV). [0005]ﬁh&dmhamm&mnéhmam@nﬂhmmghdﬁgﬂﬁt@ﬁﬁ&ﬁﬁp@ﬂ@$nhamenbemng

i nplicated as. bein iators infla r fectious, and
| unor egul at B S AT SPARGURRY » MBS Eisgc i At e Rt st Rl o of ¢

di seases, as Weinkesds caldhapdliierasdiakiolagi @scltlthdasionhikmleoi d arthritis
and atheroscler05| (reviewed in: rter, P.H , Current inion in Chenica

Bi ol ogy 2602, erare%@on Ffl pesgotigp ofgell miggation. gelissg 4re aflgast topfumin 2000, 35,
191; Saunder scRimine reddptes thit Sfd OT%gﬁd/nd]tg 82 chfmoldRss WRaABHoRingal ., Nature

characteristic patterns: CCR-1 (or “CKR-1" or “CC-CKR-1”") [MIP-1a, MCP-3,
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25 Medicine 1996, 2, 1174). For exanple, the chenoki ne macrophage
inflammatory protein-1 (MP-1a) and its receptor CC Chenoki ne Receptor 1
(CCR-1) pwvayon/@iunotal role in attracting | eukocytes toP€ITUS2010/051731

i nfl ammati on and in subsequently activating these cells. Wen the chenoki ne
MP-la binds to CCR-1, it induces a rapid increase in intracellular calcium
concentration, increased expression of cellular 30adhesi on nol ecul es,

cel lul ar degr g At OQTEQREC DR 2RE @@RtiB)(brO@Kkez#l‘@%fezﬁ‘ oF /td-ORR- [ 0006] I n
addi tion, denpnstration of the chenptactic erties of MP-la in hunans

has been pr ovPAGCGGIEHRRENMEIT-). MEGaM b Nict 4, MAReT (GH-8 s GKR 3"
e rader mal |y oMy feod KPR BRACA RANTAR] e b fdGant nf | ux of

| eukocytes to “the site I njection (Brunmmet 00, 164,
3392- 3401) . [ OORR}Demti€1GHaR- Fl(’))r[TARCt NC] nﬁ@Rtia(ncéCIéR S5 IOR {@EOKR-COR- 1

M co. M Pt TR RAEES SR8 Corfsar TR bl RO RES TR NGERE Rinabi 10
recruit monocyf(@fs 0Kr1rw’ @rl ‘UESCQR 7\7’9 @c I@d:kasrmm@msabf erclonrigg [chal | enge.
Recently, MP tant to col ] agen anti body

i nduced arthr ﬁ?ﬁ sCCEﬂlQé% Q(R'&Rﬁfi‘cchKﬁﬂrl@e) a2 GBS 48 GCBet i

neut rophil s mﬁqapghgkﬁe@ggghyggquw P-la in vivo; noreover, the peripheral
bl ood neutrophils of CCR-1 null mce did not nigrate in response to M P-

10 | a, ther eb008&ihondt sdditiondo thiaenagypeadian Fledmojkingfreaeplerspmpmingli@CR- 1

I nteractigp. qumér%a?otlr'lﬁlée%%e%%?w&?%%ﬁkb)’wﬁ?{ 'l»}g-l/ &%ﬂ%ﬁd@vn% felz[? 5. P-la -/-

and CCR-1 -/- I's hot'ewort I sruption o P-l1a/ CCR-1
i nteraction duésumatuspdmnmnwﬂw&ebmd@gmahmnmssfdwm@@kenmmmgetHemmlthese

data | ead one_to,th concl Si on t cul es that tions of
Pl b aour d G5 hbaR R e BLRRNTES knd I B e Rl S G0

aut oi mune di sa¢id@nga thddiviraiy gRbMESEEplOES REOFPtHIRRPrevsadni Iﬂ@tl&vcbetrﬁlsiivmunber of
di fferent ani mal. di sease_nodel s, as, descri bed hel ow. 000 t.js known that
MP-lais el eldiuteton ¥ AR BRitha SUPYiTIen ofdteBH dBEuB L3R fveé € with
rheunHtOIdsarE@f&ﬁkﬁxﬂ@hﬁ&@%ﬁrAd&@Mﬁﬂ@fmﬁﬁﬂéhQﬁdb@Mﬁc rRshr.at ed t he
potential therapeutic value of antagonismof the M P- a/ CCRL interaction in

treating 20rh& o BRAr¢HRI- GRS A OGRS eansigbasica-regepiorier heidertionaf CCR- 1

is also the r -1/ HCC- 2,
5 il NpPETR Pl O b s RS SENSED Hoerfgnghs / LEG

Since it is presangtdVhat the nem/conpound of fornmula (1) described herein

ant agoni Z€S ';ﬁd?)ok]a bﬁl? .ée}g:g‘loﬂgleg ) tﬁ'mr %té{;ercg%g@ 2 ebeieﬁ inﬁa?i@éd gseoe'in at this

conmpound i s SO an € Ve ant agoni e act
aforenentQOnednmngﬁmﬂahhaﬁoﬁmﬁmﬁmdma¢eﬂabmuiﬁiaﬂmn@mﬁ@nmwng&yndMMam
reference is de her n to ann§%%n|3n1o s to bﬁ)assuned

that this is E4ival’é 1“?8“]3%?% fgé‘fﬁhé?as‘ish@%ﬁlﬁ%é‘“@ﬂ“ﬁﬁ?e&af}@ &P CCcr-1."

[ 0010] Recent | yuchas FiéntehidaithgtiOatastitadeledRs ClelRed nh e agtey elropo@adn, of snal |
30nol ecul e ant agonists of MP-1la eV|emed in: Carson, K G et al., Ann

Reports Med. CGREM" pEGamicaidBiolpgol 10:hvirey 2 ot mrepp ey i) G-

[0011] Accor di Bgday 35,1108 RLEREN al. Wr%?&j&nﬂl%?‘{bﬁeﬁ V: PGS (O, R&,ANt agoni st
or partial agoni st/ antagoni st o l'a”or CCR-1 receptor activity, or

phar maceu®$ calMeyictad8¥pPabiTé). skir exanite tisghemokine macrophage inflammatory
protein-1 (MIP-1a) and its receptor CC Chemokine Receptor 1 (CCR-1) play a
pivotal role in attracting leukocytes to sites of inflammation and in subsequently
activating these cells. When the chemokine MIP-1a binds to CCR-1, it induces a
rapid increase in intracellular calcium concentration, increased expression of cellular
30  adhesion molecules, cellular degranulation, and the promotion of leukocyte migration.
[0006] In addition, demonstration of the chemotactic properties of MIP-1a in

humans has been provided experimentally. Human subjects, when injected

0.



[ 0012] The present invention provides pharmaceutical conpositions conprising
a pharmaceutically acceptable carrier and a therapeutically effective
anount ofwOhlelipaedpugs of the conpound of the present i RCEAIS2@N/06173R
pharmaceutical ly acceptable salt formthereof 10[0013] The present invention
provi des a nmethod for treating rheumatoid arthritis and transpl ant
rejection, conprising admnistering to a patient in need of such treatnent

a therapeuti calyl Yo &hfiP&ih mpqw%ﬁ%e@yﬁdgmanﬁgfgﬁifﬁa?t}iﬁﬁmmf%&%feesof the

conpound of the present inventi or a pharmaceutically accepta sal t
form thereof [d0DddjcTHenpatios huminret, i, dn/rprov2W¥s! @, BEhE@1E or treating

i nfl ammat ory Lseases, conprising adm ni ster.i t patient in need of
such 11 eat ment8 7t hePBRLTAEGT 1 hERrRER T bR oA bfBrER S of “the
prodrugs of tBhen e e@perinli@tsPriBSRRétichIY ADUiFedme. MIpharmaseshdacal |y
acceptable salt formthereof [0015] The present invention provides prodrugs

of a pi per?di AymMmagemhest ¢fjekpoitesyly Were YBIe ApTPCruRBPOOLBESTAE sPpsed eifel

I nvention pr Owﬂﬁﬁlagl;ﬁ?aﬂ’e%%nﬁ neOJhQﬁénkgg.SRQJenﬁy RIPEr Y rﬁ%é wWIRhY @ joe for the
manuf acture of a nedicanent for the“treatnent of inflammtory di seases.
DETAI LED DESCRIsRRhON cQfagEirEntIbhENTIEN a2 Biith0 Tk cwisep€Reldpadicerwnte, t he

present inventi provi.des prodruygs of a novel conpound of formula (I): C
U130 st or contlrePesitRuPRas ateF enefe-d G EOTER S Sorntia © o

2011/ 044309PCléngnaQLBbaPdcaadp iR O BT RNENAIN BRE Bid obMeundt AntespoRdei td@BPPr odr ugs
of a piperidinyl conpound that has an unexpect edlégadvant ageous profile as

conpared 19 khavihereihdagiopgrasing thecorificityef thgiMAp; 1o/ o Relxiatepcaon. t Hie

pi peridinyl deyjyat] Cri ' | 468t 1 on 7/ 0 6 A,

ubl 1 shed” Sept EiBr i TouffB g tehth AR UAR 4 2o R Y S A0 Bt ese
prodrugs wer engreepaiyeth tha dxwdion of e MIOURASCRMtifitetabisnadoedn@eddweabi | i ty,
solubility and/or stabil i-téqafor pur poses of drug fornul ation and storage.

[ 0020] These pPBErRECaberisihdrretieEtti ey daed@drapiodhssaneYsiPRrbof have t he

fol  owi ng str e iddhi€Sthat block the actions of MIP-1a would be useful in treating a number of
15  inflammatory and autoimmune disorders. This hypothesis has now been validated in
a number of different animal disease models, as described below.
[0008] It is known that MIP-1q. is elevated in the synovial fluid and blood of
patients with rheumatoid arthritis. Moreover, several studies have demonstrated the
potential therapeutic value of antagonism of the MIP-1a/CCR1 interaction in treating
20 rheumatoid arthritis.
[0009] It should also be noted that CCR-1 is also the receptor for the chemokines
RANTES, MCP-3, HCC-1, Lkn-1/HCC-2, HCC-4, and MPIF-1 (Carter, P.H., Curr.
Opin Chem. Bio. 2002, 6, 510-525). Since it is presumed that the new compound of
formula (I) described herein antagonizes MIP-1a by binding to the CCR-1 receptor, it
25  may be that this compound is also an effective antagonist of the actions of the
aforementioned ligand that are mediated by CCR-1. Accordingly, when reference is
made herein to “antagonism of MIP-1a,” it is to be assumed that this is equivalent to
“antagonism of chemokine stimulation of CCR-1.”
[0010] Recently, a number of groups have described the development of small
30  molecule antagonists of MIP-1a (reviewed in: Carson, K.G. et al., Ann. Reports Med.

Chem. 2004, 39, 149-158).
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SUMMARY OF THE INVENTION
[0011] Accordingly, the present invention provides prodrugs of an antagonist or
partial agonist/antagonist of MIP-1a or CCR-1 receptor activity, or pharmaceutically
acceptable salts thereof.
[0012] The present invention provides pharmaceutical compositions comprising a
pharmaceutically acceptable carrier and a therapeutically effective amount of the
prodrugs of the compound of the present invention or a pharmaceutically acceptable
salt form thereof.
[0013] The present invention provides a method for treating rheumatoid arthritis
and transplant rejection, comprising administering to a patient in need of such
treatment a therapeutically effective amount of one or more of the prodrugs of the
compound of the present invention or a pharmaceutically acceptable salt form thereof.
[0014] The present invention provides a method for treating inflammatory
diseases, comprising administering to a patient in need of such treatment a
therapeutically effective amount of one or more of the prodrugs of the compound of
the present invention or a pharmaceutically acceptable salt form thereof.
[0015] The present invention provides prodrugs of a piperidinyl derivative for use
in therapy.
[0016] The present invention provides the use of prodrugs of a piperidinyl
derivative for the manufacture of a medicament for the treatment of inflammatory

diseases.

DETAILED DESCRIPTION OF THE INVENTION
[0017] In one embodiment, the present invention provides prodrugs of a novel

compound of formula (I):

)

or stereoisomers or pharmaceutically acceptable salts thereof.
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[0018] The present invention provides prodrugs of a piperidinyl compound that

has an unexpectedly advantageous profile as compared to known inhibitors of CCR-1

activity, for example, the piperidinyl derivatives described in application

US2007/0208056 A1, published September 6, 2007, and assigned to applicant.

5 [0019]

These prodrugs were prepared to provide compounds with improved

permeability, solubility and/or stability for purposes of drug formulation and storage.

[0020]

following structures:

These prodrugs or pharmaceutically acceptable salts thercof have the
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Preferred compounds of the invention include

PCT/US2010/051731
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Cl

[0022] In another embodiment, the present invention is directed to a
pharmaceutical composition, comprising a pharmaceutically acceptable carrier and a
therapeutically effective amount of one or more prodrugs of a compound of formula
5 (D
[0023] 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 one or more prodrugs
of the compound of formula ().

10 [0024] In another embodiment, the present invention is directed to a method for
modulation of CCR-1 receptor activity comprising administering to a patient in need
thereof a therapeutically effective amount of one or more prodrugs of the compound
of formula (I).

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

15  modulation of MIP-1a, MCP-3, MCP-4, RANTES activity, preferably modulation of
MIP-1a activity, that is mediated by the CCR-1 receptor comprising administering to
a patient in need thereof a therapeutically effective amount of one or more prodrugs
of the compound of formula ().

[0026] In another embodiment, the present invention is directed to a method for

20  treating disorders, comprising administering to a patient in need thereof a
therapeutically effective amount of one or more prodrugs of the compound of formula
(T), wherein said disorder is selected from osteoarthritis, aneurysm, fever,
cardiovascular effects, Crohn’s disease, congestive heart failure, autoimmune
diseases, HIV-infection, HIV-associated dementia, psoriasis, idiopathic pulmonary

25  fibrosis, transplant arteriosclerosis, physically- or chemically-induced brain trauma,

neuropathic pain, inflammatory bowel disease, alveolitis, ulcerative colitis, systemic

- 10 -
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lupus erythematosus, nephrotoxic serum nephritis, glomerulonephritis, asthma,
multiple sclerosis, atherosclerosis, rheumatoid arthritis, restenosis, organ
transplantation, psoriatic arthritis, multiple myeloma, allergies, for example, skin and
mast cell degranulation in eye conjunctiva, hepatocellular carcinoma, colorectal
5 cancer, osteoporosis, renal fibrosis, and other cancers, preferably, Crohn’s disease,

psoriasis, inflammatory bowel disease, systemic lupus erythematosus, multiple
sclerosis, theumatoid arthritis, multiple myeloma, allergies, for example, skin and
mast cell degranulation in eye conjunctiva, hepatocellular carcinoma, osteoporosis
and renal fibrosis.

10 [0027] 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 effective amount of one or more prodrugs of the compound of
formula (I).
[0028] In another embodiment, the present invention is directed to a method for

15  treating inflammatory bowel disease, comprising administering to a patient in need
thereof a therapeutically effective amount of one or more prodrugs of the compound
of formula (I).
[0029] In another embodiment, the present invention is directed to a method for
treating Crohn’s disease, comprising administering to a patient in need thereof a

20  therapeutically effective amount of one or more prodrugs of the compound of formula
(D).
[0030] In another embodiment, the present invention is directed to a method for
treating psoriasis, comprising administering to a patient in need thereof a
therapeutically effective amount of one or more prodrugs of the compound of formula

25 (D).
[0031] In another embodiment, the present invention is directed to a method for
treating systemic lupus erythematosus, comprising administering to a patient in need
thereof a therapeutically effective amount of one or more prodrugs of the compound
of formula (I).

30  [0032] In another embodiment, the present invention is directed to a method for

treating multiple sclerosis, comprising administering to a patient in need thereof a

S11 -
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therapeutically effective amount of one or more prodrugs of the compound of formula
(D.
[0033] In another embodiment, the present invention is directed to a method for
treating rheumatoid arthritis, comprising administering to a patient in need thereof a

5 therapeutically effective amount of one or more prodrugs of the compound of formula
(D.
[0034] In 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 one or more prodrugs of the compound of formula

10 (D.

[0035] In another embodiment, the present invention is directed to a method for
treating multiple myeloma, comprising administering to a patient in need thereof a
therapeutically effective amount of one or more prodrugs of the compound of formula
(D.

15  [0036] In another embodiment, the present invention is directed to a method for
treating allergies, for example, skin and mast cell degranulation in eye conjunctiva,
comprising administering to a patient in need thereof a therapeutically effective
amount of one or more prodrugs of the compound of formula (I).

[0037] In another embodiment, the present invention is directed to a method for

20  treating hepatocellular carcinoma, comprising administering to a patient in need
thereof a therapeutically effective amount of one or more prodrugs of the compound
of formula (I).

[0038] In another embodiment, the present invention is directed to a method for
treating osteoporosis, comprising administering to a patient in need thereof a

25  therapeutically effective amount of one or more prodrugs of the compound of formula
(D.

[0039] 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 one or more prodrugs of the compound of formula

30 (D.

[0040] In another embodiment, the present invention is directed to a method for

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

-12-
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[ 0021] Preferred conpounds of the invention include Cl* N OH N
... 1(0y0,Ww0.2011/044349H2 HOO H PCT/US2010/051731

10

15

20

25

30

partially mediated by CCR-1, comprising administering to a patient in need thereof a
therapeutically effective amount of one or more prodrugs of the compound of formula
(D).

[0041] In another embodiment, the present invention is directed to a method for
modulation of CCR1 activity comprising administering to a patient in need thereof a
therapeutically effective amount of one or more prodrugs of the compound of formula
(D).

[0042] In another embodiment, the present invention is directed the use of one or
more prodrugs of the compound of formula (I) in the preparation of a medicament for
the treatment of a disorder, said disorder is selected from osteoarthritis, aneurysm,
fever, cardiovascular effects, Crohn’s disease, congestive heart failure, autoimmune
diseases, HIV-infection, HIV-associated dementia, psoriasis, idiopathic pulmonary
fibrosis, transplant arteriosclerosis, physically- or chemically-induced brain trauma,
neuropathic pain, inflammatory bowel disease, alveolitis, ulcerative colitis, systemic
lupus erythematosus, nephrotoxic serum nephritis, glomerulonephritis, asthma,
multiple sclerosis, atherosclerosis, rheumatoid arthritis, restenosis, organ
transplantation, psoriatic arthritis, multiple myeloma, allergies, for example, skin and
mast cell degranulation in eye conjunctiva, hepatocellular carcinoma, colorectal
cancer, osteoporosis, renal fibrosis and other cancers, preferably, Crohn’s disease,
psoriasis, inflammatory bowel disease, systemic lupus erythematosus, multiple
sclerosis, theumatoid arthritis, multiple myeloma, allergies, for example, skin and
mast cell degranulation in eye conjunctiva, hepatocellular carcinoma, osteoporosis
and renal fibrosis.

[0043] In another embodiment, the present invention is directed to one or more
prodrugs of the compound of formula (I) for use in therapy.

[0044] In another embodiment, the present invention is directed to a
pharmaceutical composition comprising one or more prodrugs of the compound of
formula (I) and one or more active ingredients.

[0045] In another embodiment, the present invention is directed to a method for
modulation of chemokine or chemokine receptor activity comprising administering to

a patient in need thereof a therapeutically effective amount of a pharmaceutical
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composition comprised of one or more prodrugs of the compound of formula (I) and

one or more active ingredients.

[0046] In another embodiment, the present invention is directed to a method for

modulation of CCR-1 receptor activity comprising administering to a patient in need
5 thereof a therapeutically effective amount of a pharmaceutical composition comprised

of one or more prodrugs of the compound of formula (T) and one or more active

ingredients.

[0047] In yet another embodiment, the present invention is directed to a method

for modulation of MIP-1a, MCP-3, MCP-4, RANTES activity, preferably modulation

10  of MIP-1a activity, that is mediated by the CCR-1 receptor comprising administering
to a patient in need thereof a therapeutically effective amount of a pharmaceutical
composition comprised of one or more prodrugs of the compound of formula (I) and
one or more active ingredients.

[0048] In another embodiment, the present invention is directed to a method for

15  treating a disorder, comprising administering to a patient in need thereof a
therapeutically effective amount of a pharmaceutical composition comprised of one or
more prodrugs of the compound of formula (I) and one or more active ingredients,
wherein said disorder is selected from osteoarthritis, aneurysm, fever, cardiovascular
effects, Crohn’s disease, congestive heart failure, autoimmune diseases, HIV-

20  infection, HIV-associated dementia, psoriasis, idiopathic pulmonary fibrosis,
transplant arteriosclerosis, physically- or chemically-induced brain trauma,
neuropathic pain, inflammatory bowel disease, alveolitis, ulcerative colitis, systemic
lupus erythematosus, nephrotoxic serum nephritis, glomerulonephritis, asthma,
multiple sclerosis, atherosclerosis, rheumatoid arthritis, restenosis, organ

25  transplantation, psoriatic arthritis, multiple myeloma, allergies, for example, skin and
mast cell degranulation in eye conjunctiva, hepatocellular carcinoma, colorectal
cancer, osteoporosis, renal fibrosis and other cancers, preferably, Crohn’s disease,
psoriasis, inflammatory bowel disease, systemic lupus erythematosus, multiple
sclerosis, theumatoid arthritis, multiple myeloma, allergies, for example, skin and

30  mast cell degranulation in eye conjunctiva, hepatocellular carcinoma, osteoporosis

and renal fibrosis.
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[0049] In yet another embodiment, the present invention, is directed to a method
for treating inflammatory diseases, preferably, inflammatory diseases which are at
least partially mediated by CCR-1, comprising administering to a patient in need
thereof a therapeutically effective amount of a pharmaceutical composition comprised
5  of one or more prodrugs of the compound of formula (I) and one or more active
ingredients.
[0050] In another embodiment, the present invention is directed to a method for
modulation of CCR-1 activity comprising administering to a patient in need thereof a
therapeutically effective amount of a pharmaceutical composition comprised of one or

10 more prodrugs of the compound of formula (I) and one or more active ingredients.
[0051] In another embodiment, the present invention is directed to the use of a
pharmaceutical composition comprised of one or more prodrugs of the compound of
formula (I) and one or more active ingredients in the preparation of a medicament for
the treatment of a disorder, said disorder is selected from osteoarthritis, aneurysm,

15  fever, cardiovascular effects, Crohn’s discase, congestive heart failure, autoimmune
diseases, HIV-infection, HIV-associated dementia, psoriasis, idiopathic pulmonary
fibrosis, transplant arteriosclerosis, physically- or chemically-induced brain trauma,
neuropathic pain, inflammatory bowel disease, alveolitis, ulcerative colitis, systemic
lupus erythematosus, nephrotoxic serum nephritis, glomerulonephritis, asthma,

20  multiple sclerosis, atherosclerosis, theumatoid arthritis, restenosis, organ
transplantation, psoriatic arthritis, multiple myeloma, allergies, for example, skin and
mast cell degranulation in eye conjunctiva, hepatocellular carcinoma, colorectal
cancer, osteoporosis, renal fibrosis and other cancers, preferably, Crohn’s disease,
psoriasis, inflammatory bowel disease, systemic lupus erythematosus, multiple

25  sclerosis, rheumatoid arthritis, multiple myeloma, allergies, for example, skin and
mast cell degranulation in eye conjunctiva, hepatocellular carcinoma, osteoporosis
and renal fibrosis.

[0052] In still yet another embodiment, the present invention is directed to the use
of a pharmaceutical composition comprised of one or more prodrugs of the compound

30  of formula (I) and one or more active ingredients in therapy.

[0053] The invention may be embodied in other specific forms without departing

from the spirit or essential attributes thereof. This invention also encompasses all
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00 0 9 P-OH [0022]In another enbodi nent, the present invention is directed
to a phar maceuti cal conposition, conprising a pharmaceutically acceptable
carrier am0ai1ttdiesoapeutically effective amount of one orCEarseopnsdBugs of a
conmpound of forrmula 5(1). [0023]In anot her enbodi nent, the present
invention is directed to a nethod for nodul ati on of chenoki ne or chenoki ne
receptor activity conprising admnistering to a patient in need thereof a
therapeuti cal Lym@hdiRG! bicAIRUWHpQEs AR iBenlBE forld RALHIR iQfndtRRgOMPOUNd Of
formula (1). 10[0024]1n anot her enbodi nent, the present invention is
directed to ateangadplbemperinpis pighe mﬁsmyqntwe@@pitbeﬁakammqsbnwyct@@rrpr| si ng
adm ni stering t I ffective
anount of one“@?aﬁ%gg&gﬁg)gﬁﬂgpﬁgg%ﬁgggﬁﬁ&%%Hﬁﬁﬁ? gﬁﬁgﬁgr%%fﬁ:[OOZS]ln
anot her enbodinvertton. Ehempmesemnwﬂmmmmﬁﬁammn@xmmﬂ3@m3®et@nanﬂbwhbdnﬁor 15
nmodul atlon of , ES acti vi t nr f.er abl y nodul ati on
of MP-la actl '\4at11 Otﬁl‘%rﬁgéf%mg frr%randangt fcilet?;rg TEICHRR S (iab(?e ?UPH ?orrprl si ng
adnlnlsterlngembmﬁmamilent in need thereof a therapeutically effective
amount of one or nore prodrugs of the conpound of formula (1). [0026]In
anot her enbodi nent, the present invention is directed to a nethod for
20treating disorders, conprising adppMSIAEONY to a patient in need thereof
a therapeutlcally effective amount of one or more prodrugs of the conpound
of formula (1J005¢her dhtcapoyndy heeyinidescriibed guay dayeasympgHicssttedar t hriti s,
aneurysm ;fevegy &ﬂ{dgbﬂﬁ@g&%nﬂnv%foﬁ%ﬁalnﬁ%%Qsﬁm{?étﬁ&ﬁ SubsGRNAGH Ve hear t
failure, aut0| di sea V-1 nfectio V-associ ated denenti a,

psori asi s, idn@pa@hpbwdwimﬁwa&ym®5¢Dhm@mnsﬁnmsahsdeHﬂmamﬂ@ﬂk@y@bwrosis,
physically- o [

i nfl anmat ory Ed%égﬁ;&&whggkﬂ$$@§g (%agbﬁﬁ%gpg ?gﬁgégﬁgcg&glggétenlc | upus
eryt hemat os us synni@p]ls fiomoopitical Breac tiva mpﬂig mbtesals. gMemsegaohreﬁ&pdmm&s o;t‘ oleafms,hna,

mul tiple sclero a | er gs umatojd arthriti nosis,

or gan' ¢ r anap! beRdpibR COREoRIAR B0 Hhe B BE R B bR grerel T or g e,
for exanplle, skbin, aadlivest stded 1lsord@gﬁlar¢ulhtalhp1@mdhmtheys@s&@mvum)hl &, and
hepat ocel | ul ar carcinoma, col grectal 5cancer, osteoporosis, renal fibrosis,

and ot her can8#IECOBPEE SoRGISPE ﬂ@rceﬁlﬁmgldaP%@ag@senﬁ%?m@g@ge depgytbed Afht or v

bowel di seasema5¥sis6itea a& W R uR oY ORER TP SUR parildll sbRb e REMET KB LHral M heUNMaL 0i d
arthritis, multiple nyeloma, allergies, for exanple, skin and mast cell

degr anul at i ondiapfersgmerico Fcemistfpims, an el secsrcstiq spragricdarnes Qf@ﬁﬁuCt@f§ta@opor 0si s

and renal f1brasiasy HALARGTLLAC ALORK SRRONCIRAL orkfie REGSARE [ nvention is

directed to a net or treating i tory di sease rising
adm ni st e2f ngindeagdpati ent in need thereof a therapeutlcally effective

anount of one Q. rodr.ugs f the C 0028] I n
anot her “emboal SRl PRE CERLEER T bR PURG b Si T bike abd ol

15treating irﬁ@ﬁmmﬁﬁwmmﬂbomeﬂ’Umsaaiéﬂw@ﬁﬂ@khamm@eﬁﬁat@mﬁkeﬂmﬂ@:d@nﬁ
patient in neeghthereof a ther eutlcq%I effecflve ampunt of o or nore

prodrugs of t AEMEBIRTHHYCHP FRAUEFY, SCRaghoB Y the %S‘P’r‘fé’?at@%fﬁi’l nt, the
present i nvenhi@ded By HPL eGkRd alcRird cOMMARH b @Fesolution using a resolving agent as

25  known to one of ordinary skill in the art.
[0056] The phrase “pharmaceutically acceptable” is employed herein to refer to
those compounds, materials, compositions, and/or dosage forms which are, within the
scope of sound medical judgment, suitable for use in contact with the tissues of
human beings and animals without excessive toxicity, irritation, allergic response, or
30  other problem or complication, commensurate with a reasonable benefit/risk ratio.
[0057] As used herein, “pharmaceutically acceptable salts” refer to derivatives of

the disclosed compounds wherein the parent compound is modified by making acid or
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treating Crohn's disease, conprising admnistering to a patient in need
thereof a 20 therapeutically effective anount of one or nore prodrugs of

t he conpowoadoafo4izmpnul a (1). [0030] I n anot her enbodi nenPCTiuseo1pleFaNt
invention is directed to a nethod for treating psoriasis, conprising
admnistering to a patient in need thereof a therapeutically effective
anount of one or nore prodrugs of the conmpound of fornmula 25(1). [0031]In
anot her embodp R4l B IPERSRANLs drpuaRTabQBcdIf, idpbladid RAcidddrBlihedndior
treating system c |upus erythenmatosus, conprising admnistering to a
patient in nebgitehior mafera ox ¢rermpeaid $adta pf Bassfreseducs yush anpomes; ekalbae or nore
prodrugs of ¢ e, feuRRURLAL (LRREME (] dun ROECRTR] L ANALNG embodi ment , 1 he
present invention is irected to a method for treating multiple sclerosis,
conpri si ng adphaning¢esti¢atly ata@p@blpatlisemdluderth@aderttioas] @of-teic taheoapeut i cal |y

effective S}lrmuna}t rrcl)a]: one or rrta)l[te 11Q[flodarru S an tn?? n%ogr}}orungmof ttror rrurll_a (r).

[ 0033] I n anot A& TEHH SGMHENE St p?%s%nfollﬁq}le ToN% e FrPREL 84" 8% a net hod
for treating tdxelinmiaiicorurgdnid 4cids, Fooegampkl sugh ashiveiticahlatonAgkit @la patient in
need thereof a 5 therapeutically effectjve amunt of ope or npre prodrugs
of the corrpouFP(ffE"SFt Bei&ﬁﬁ‘lvﬁé %?T.IXT%)"’G‘?%]CI% S‘é‘i]i‘c?tqﬁé ro@ﬁﬂ&?d YENOMiche present
invention is gilfigiel RtahR, ghodEioRethifiefand theNiR@&tand eheRERY fraffak &l dnk Bighdit S,
conprising adm nistering to a patient in need thereof a therapeutically

ef fective anmpdfits Weh sl PreBioBicpTuSEinisgslyesict irwrigdagisumalifareds siifia 10(1) .

[0035] I n ggot Q&Brbiﬁgpﬁg&imwic,thggrols?&rﬁé‘l@ie,tphieﬁ'})'i&.'aﬁé,%’ﬂlt:-irﬁic,qje'flﬁﬁ&Fs‘gi fic,@a net hod

for treating multiple nyeloma, "conprising admnistering to a patient in
need t hereof sulfahdicahecstaxybdnzyicdimentd, italecngynbionic, éthangsulipnicngshanepr odr ugs of

t he conpound [ -Gl ) 15[ anot her enbodi nent, the present
invention is gilfSlrﬂféoc lcggjmﬁlg’ lgtéﬂrlrl\gen}g’o%lgglgrlh{g'r eating allergies, for exanple, skin

and nmast cel | [(W&8F anThaphanmadenti@ylg acoeptabin cdlis\oé theposyprtiisiengonadnibai stering to
a patient in need thereof a therapeutic I+ ffective ampunt .of one or nore
prodrugs of t RETESREDUNR ISrear st e Yich frpity Foasier R iidePhent , ¢ he
present i nyentémbntichaldiht@ihBdeth@lsa GadriIod sichrsaldQhnh 8@picpgedippatamglicul ar
carcinoma, conprising admnistering to a patient in need thereof a

t her apeut i cal Fi§e #nq s ormahefthese semenyadoyithp ptaichiopairiggaostt of ¢ conpound of

fornula (1). LAPSRlatebadiHaPRIIn QARP G MBALrgahidRoIRERSE M 2 MR AR th§, directed
to a nethod for treating osteoporosis, conprisi n%éadm nistering to a
patient in ne&ehctiar mppqugopsnedielikardior.cgiyll poptasd, planqlisopaenstelt orof one or

mor e prodrugs,of, iR a‘f@é@%&i@&! Blfstéfo%d??a{h@ sa(lﬁ)aée @QQ@i%]deﬁzi;%%.t’J‘er embodi ment,
t he present 1 nvention I Irected to a netho or treating r enal
fibrosis, 2@onPhrirgiangtiadficiensts el itngl. tMack Rubtisharyt Canmpang didstohdtZedP8% p.
t her apeuti cal e@f ctive a t.of one or r.e prodrugs of the conpound of
For mat & 30(1) | oUsGE R BrETRER ssaY s Mg BEERATS  hvent on 15
directed to aSsigtdfodnde®nre incorporated herein by reference.
[0059] In addition, compounds of the formula I are, subsequent to their
preparation, preferably isolated and purified to obtain a composition containing an
25  amount by weight equal to or greater than 99% formula I compound (“substantially
pure” compound I), which is then used or formulated as described herein. Such
“substantially pure” compounds of the formula I are also contemplated herein as part
of the present invention.
[0060] All stereoisomers of the compounds of the instant invention are
30  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

atoms including any one of the R substituents and/or exhibit polymorphism.
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treating inflamatory di seases, for exanple, inflammtory di seases which
are at least partially nediated by CCR-1, conprising admnistering to a
pati ent iwoOnerd4sver eof a therapeutically effective anoeat/uskolonsl7er nore
prodrugs of the conpound of fornmula (1). [0041]In anot her enbodi nent, the
present invention is directed to a nmethod for 5nodul ation of CCRL activity
conprising admnistering to a patient in need thereof a therapeutically

ef fective amoudhscQicnN&oRpodiRE Bf REAME 18 Gist INGaaRmReENG dekcfommut a (1).
[0042] I n anot her enbodi ment, the present invention is directed the use of
one or nore pFOEL.GH @fxturpﬁeth@réﬁﬁaaﬁﬁar0@¢SS¢SdpmrP@@r?(t10}l chutilize ryse@pias.at i on of a
medi Cament Oy lind 0% W SRIIRRS 0l AndhaRide! wiRfufl@l5aEdSs: | s sel ected
fromosteoarthritlrs, ‘aneurysm fever, cardi ovascular effects, Crohn's

di sease, congestmiivmerivgapducfsard premyredathcp cambensepatitsesamyertionalinmftiects i on,

H V- assoc gt € or%;?a{rn?qt icﬁfon%?oogai ﬁlSio% fraitdoinaolpcatspaillczagurl monary f1ibrosi s,

transpl ant “arteriosclerosi 8 }5’ )?Sl ca‘f}y- or “ehéhttal | y-induced brain
trauma, neur op@bhj c pPStable compduadnaidotyblo euedturel? sreakent talndaleiat i S,

ul cerative colitis, stem_c. 15l upus erythemat osus, nephyot oxjc serum
nephritis, gl B‘H%H’%‘P%ﬁébﬁﬁ IFignt ya?g}‘ﬁirﬁo,s Yg Ftéonsthlé‘F%@i‘{fgreﬁP ®5cl erosi s,
rheunat oi d ar tfldbsotioh BEHEROMIFornRMHRA idt ANSMLRNMuR tHe@PeutRSREAATHE
arthritis, multiple nmyelona, allergies, for exanple, skin and mast cell
degr anul at i onPepengipaeRtioRjiviRtenieddo chbpriit 6dd qomparndsar ci nonm, col or ect al
cancer, 03h CORRGEF! S rTELARLCIPEAZITe BACR SiorRBRShSuRhShRLARY, O ohn's
di sease, 20psoriasis, Inflamatory bowel disease, system c | upus

er yt hemat osus compsiund pf the prehant owpngionalvea paarsintbuar ¢flthd ¢dnbinatron vf pl e nyel onm,
al | ergi es, fororgx%n sI § 1m]§$g Iornanaa%giourrlrp‘ ostI a C%gll lun%eoqrth%nLrjel:sgltltligv%n{ign' ye .

conj unctiva, Re ocel Tirar Eais nomna, og?eopor 0SS and fenal fibrosis.

[ 0043] | n anot banbirdtdadiifiesiicr adtive indrekaint cffcbtnwent inhibil M1/ « ecéfedtitcxoone or
nore 25 prodrugs of the conpound of formula (1) for use in therapy.

[ 0044] I n anot HEH cERSEE HdRmmaorpdiserdednt i nvention is directed to a

phar maceutic 3500%9]”130% fub QMheF@TPIréadin @900 atBentMRE Rr QLA &fa dilkgsccompound
of formula (1) and one or nore active ingredients. [0045]1n another

enbodi nent, t Hatepi @ gemmal. podiselpdy in ashugap cand derlyds: &) peavadineites digesarpdul at i on
of chenoki ne Spele : Vi 1Sl ale fng to a
patient in neg%te? 'E)er eowgggrﬁ%@g%gﬁlt’ ?ﬁ%a?“?{dyﬁ%’f‘f}%g? ?é\/hzrh%gln%l%g?bﬂg?@aﬁédﬂa

phar maceut i cathe dempositd hup hasowtrpetibsaddiggnogdeas bavimgit;&b pinbiditing sheof t he

conmpound of fqroul ) and _.one or nore actijve.ingredi.ents, [0046]1n

ot her emboci et e Aol R BRbRunShoY f R BEEN Sk aL o

nodul at i 020 of c&iciRg tegr@siopbdihe dbtdsy bthtg. conpri sing adm ni stering to a patient
in need S5thereof a therapeutically effective anount of a pharnaceuti cal
conposition conprised of one or nore prodrugs of the conmpound of formula
(I') and one or nore active ingredi ensgNTHE®4S] I n yet anot her enbodi nent,
the present invention is directed to a nethod for nodul ation of MP-Ia,
MCP- 3, MCP- 4, [RaATESTAe eqinouds o therivyertips, Weis drapater ahshpydin thedolioyingt i vi ty,

that is medi agegnivs, tdasidnSEhchnd GRERLAipOAMRE S, ROwAMKE Bl S48 lileRlure

25  procedures that may be used by one skilled in the art. Exemplary reagents and
procedures for these reactions appear hereinafter.
[0065] Compounds of the formula 1.3 can be prepared according to the method
outlined in Scheme 1. Starting with Compound 1, reaction with an appropriate
phosporylating agent followed by oxidation with, for example, hydrogen peroxide,

30  can furnish the protected phosphate compound 1.2. Protecting groups that can be
used for this transformation are allyl and benzyl, for example and it is understood that

one skilled in the art of organic synthesis would be able to utilize other protecting
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to a patient in need thereof a therapeutically effective anmount of a

phar maceuti cal conposition conprised of one or nore prodrugs of the
conpound wb 2bowvogudoa (1) and one or nore active ingredi elCI/USPAOASI7TBN

anot her enbodi nent, the present invention is directed to a nethod for
15treating a disorder, conprising admnistering to a patient in need
thereof a therapeutically effective anount of a pharmaceutical conposition
conprised of @RENOfr fﬁ?sr&od%soq(a&gaam‘ftﬁ ot@&ﬁi@%&&%s Q.In fﬁﬁﬁs‘ﬁlﬂh@coﬁﬂpbm?d‘d one or
nore active in redlents wherein said disorder is selected from
osteoarthriti9‘maﬁémmvsnﬁ fever, cardiovascul ar effects, Orohn's disease,
congestive heart failure, autoinmune g' Sﬁ Hl V- 20i nfecti on,

Hl V- associ at ed denentia, psoriasis, I opat hi ¢ pul nonary flbrOS|s
transpl ant arteriosclerosis, physically or chem cal |l y-induced braln

trauma, neurop Gupai n, |nflangg§§5ymb% gmsease al veolitis,
ul cerative coli : i ¢ | upusher yihe @hrotOX|c serum
[ asthma, nmul ti s:s g;herosclerOS|s
n§ afyi ore,

nephritis, glomer
et gnosPs, organ 25transp| vpeori atic

rheumatoid arthritis,
arthritis, multiple ngelona aIIergles for exanpl e, skln and mast cel
degranulatlon in eye conjunctlva hepat ocel | ul ar carcifoma, col orectal
cancer, osteoporosis, renal flbrOS|s and ot her cancers, preferably, Crohn's
disease, psori asis, inflammat ot dlsease systenic | upus

eryt hemat osus, nuIthF§3§@Fero t0|d arthritis, mltiple nyelong,
allergies, for exanple, skin and ranulatlon in eye
conjunctiva, hepatocellul ar carC|nona,oos¢ap pdaqs and renal fibrosis. WO
2011/ 044309PCT/ US2010/ 051731 [0049] I n yet anot her enbodi nment, the present

invention,dis directed to a method for tteating inflammtory diseases,

preferably inflammatory di seases which are at | east partlally nedlated by
CCR-1, conpri 81988 adferpends phige fomylapaili 2Aend h4 auels RippsFgpcading to

t her apeuti cal |y ne'eftﬁo%%ﬁmﬁedamammeoz‘ @ouaﬁggmga%ﬁmwapms dron conpri sed
5 of one or nore prodrugs of the conpound of forrmula (I) and one or nore
active ingredrabegylic P@%@l}h}ﬁﬂéﬁﬁ@t had Clelnlbdfdlcmﬁtrmsltmppméis@ﬁthelgnwﬁt ionis

acimi i st e ng TAUA ot T PRV HELAR, Roofich G EPRLT ARz 1

amount of a pRandadeuplicadf wowkgodarhinoacid (daqwanseacfolr]chwemlt’lnav d@profb@tmm*feehqor odr ugs

anot her - embodr s Pas ubit AodEn iR e GnREbie dPiRE fae ot (a

phar macgut :c c ?Reﬁﬂ?ﬂ@ﬁdo&ﬂp@ﬂr&&DWﬁh b $i@dti @faligsdchiofoBife sgwdsr mQSaroéro-tube
compound of fornmula one _or nore active in ients in t

pr gBar ati on oFO%P%‘BEﬁé@aYPé can B friber eree Wikt n?fﬂeogﬁﬁq %P&émorpélaﬂae # sor der
i s sel ect g4 fbgﬂk@%&ﬁﬁ@ﬁhbgltls aneurysm 15 fever, cardi ovascul ar
effects, Crohn's disease, congestive heart failure, autoimune diseases,
HIV-|nfect|on Hl V- associ ated denmentia, psoriasis, idiopathic pul nonary
fibrosis, transplant arterloscler05|ssckWﬂﬂﬁ cally- or chem cally-induced
brain trauma, neuropathic pain, inflamatory bowel disease, alveolitis,

ul cerative colitis, system c |upus erythematosus, nephrotoxic serum
nephritis, glonerulonephritis, asthma, 20nultiple sclerosis,

at heroscl erosis, rheumatoid arthritis, restenosis, organ transplantation,
psoriatic arthritis, multiple nyeloma, allergies, for exanple, skin and
mast cell degranul ation in eye conjunctiva, hepatocellul ar carcinom,

col orectal cancer, osteoporosis, renal fibrosis and other cancers,
preferably, Crohn's disease, psoriasis, inflamuatory bowel disease,
system c | upus erythematosus, nultiple 25 sclerosis, rheumatoid arthritis,
multiple nyeloma, allergies, for exanple, skin and mast cell degranul ation
in eye conjunctiva, hepatocellular carcinom, osteoporosis and renal
fibrosis. [0052]1n still yet another enbodi nent, the present invention is
directed to the use of a pharmaceutical conposition conprised of one
or nore prodrugs of the conpound 30of formula (1) and one or nore active
ingredients in therapy. [0053] The invention may be enbodied in ot her
specific fornms w thout departing -19 -



fromthe spirit or essential attributes thereof This invention also
enconpasses all conbinations of alternative aspects of the invention noted
herei n. Iwoi2s1umd®pst ood that any and all enbodi nents ofPCThS2@wasSEAt
invention may be taken in conjunction with any other enbodi ment to describe
addi tional enbodi nents of the present invention. Furthernore, any el enents
of an enbodi nent may be conbined with any 5and all other elenents from any
of the enbodi 0 descri be addid i onal odlnents DEFI NI TI ONS

[ 0054] The conpo e e n descrHQeqanay 3 Otrrc centers. 10
Compounds of the mpven | OBLERRNT ai ni an asymetrpcal ly substituted
atom may be isol at Qpﬁj Chbd yeeppisti ve or racefn § FE?ﬁéinlt is well known
in the art howto prepﬁ&ﬂroptlcally active forns, ﬁucp y, resol ution of
racem c forns or by synthesrs nrdptr%ﬁﬂ ¥ active st@m&bmg mat eri al s.
Many geonetric Jdgpers pf ol efins BT bonds, aBd:EHE 1i ke can al so
be present in the gpnpo nds descri bed~\15Rer&xdamecand aPt"stich st abl e i somers
are contenplated in the present inventi Cis and trans geonetric isoners
of the conpound [

f the present inventk are descrrbed and may be isol ated
as a mxture of : as separated orns Al'l chiral,
di astereoneric, ra m_%}{ /ﬁ al | geonetrl nerlcoforns of a
structure are intended, %lnggsé e specific st Hzor i soneric

formis specifically 20|nd|cated [ 0055] One enantroner ofRa conpound of
Fornula | may display supéfior activity conpared wkti-4be ot her. Thus, al
of the stereochem |eE are considered to be a part of the present

(7))

i nvention. Wen réquisred, separation of the racemic material can be
achi eved by HPLC using chiral colum or by a resolution using a resolving

agent as 25known to one of ordinary skill in the art. [0056] The phrase
"phar maceuti cal | €deptable” is enployed herein to refer to those
conmpounds, materi ¥, CO sitiogs, apdéor dosage forns which are, within
t he scope of sound N ptrsul tabl e for use in contact with the

ti ssues of hunman bei ngs® afid"ani mal's wi t hout excessive toxicity, irritation,
al l'ergic response, or 30ofher problem or conplication, commensurate with a
reasonabl e benefit/risk ratio. [0057] As used herein, "pharmaceutically
accept abl e sa v unds wherein

t he parent coh%%@nd mﬁdﬂmggf% %&wm'%ﬂw&uégfﬁgg$$%§%3m§éf 8thereof

Exanpl es of ph@brmr@utthaméthgdsmmem mtﬂcbersea?o t Bha mahylthéymdotytl cthee3. hodn |1 mit ed
to, mnera anic acid salts qf basi si dues. such, _as am nes; . al kal i
or " of gani ¢ sabs SeBReLEy Greinesanted Saden IMSTTaRireraeRE R the | ke.
The phar maceutddpuny 33caaRMABpRpSat hdivaiied rdslent ARhGONBSY: CaBal non-toxic
salts or the 5 quaternary amonium salts of the parent conpound formed, for
exanpl e, fronfHONEGRY eartr%rvaﬁm clgppiylegurh 4 el g horﬁwrléﬁ%rﬁﬁr Beticsgich
conventi onal QpﬁléﬂﬁéQn§ahﬁ§0ﬁ@§%yg§m&mﬁ§ﬁ3ﬂg&fy§d frominorganic acids
such as hydrochloric, hydrobromc, sulfuric, sulfamc, phosphoric, nitric
and the like; and the salts prepared fronrorganlc acrds such as acetic,
propi onic, succinic, glycolic, stearic, lactic, malic, tartaric, citric,
10ascorbi c, panoic, nmaleic, hydroxynal eic, phenylacetic, glutamc, benzoic,
salicylic, sulfanilic, 2-acetoxybenzoic, fumaric, toluenesulfonic,

met hanesul foni c, ethane disulfonic, oxalic, isethionic, and the |iKke.

[ 0058] The pharmaceutically acceptable salts of the present invention can be
synt hesi zed from the parent conmpound which contains a basic or acidic

noi ety by 15conventional chem cal nethods. Generally, such salts can be
prepared by reacting the
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free acid or base forns of these conpounds with a stoichionetric anmount of
the appropriate base or acid in water or in an organic solvent, or in a

m xt ure oWVothe/mwam9 general |y, nonaqueous nedia |ike et rer/UsettpFi7acet at e,
et hanol , isopropanol, or acetonitrile are preferred. Lists of suitable
salts are found in Rem ngton 's 20 Pharmaceutical Sciences, 17th ed., Mack
Publ i shi ng Conpany, Easton, PA, 1985, p. 1418, the disclosure of which is
hereby incorporated by reference. Sai dc.fegfeey ences are incorporated herein
by reference. [0059]In addition, conpounds of the fornula | are, subsequent
to their preparad on, preferably i sol a ang/purlfled to obtain a

conposition con a 25 anount by Jht® equal to or greater than 99%
j;gaﬂj) which is then used or

formula I conpound ( Pantl atty pure”
fornmul ated as descrlibe ﬁeﬁ@ﬁn Such "subst nh)aﬁly%pure" conpounds of the
formula | are also con enplated herein as part” of the present invention.
[0060] Al | stereoi somers of the conpounds of fhe instant invention are
30cont enpl at ed, elthermln adm xture or in pure or substantially pure form
The conpounds of the pra Q”Bﬁventlon can have asymetric centers at any
of the carbon atonms i.ncl g a ne of the R substituents and/or exhibit
pol ynor phi sm Consequent | y7 et dSTgf formula I can exist in
enantionmeric, or diastereoneri® F@rﬁs or in mxtures thereof The processes
for preparation can utilize racemates, enantioners, or diastereoners as
starting materials. Wen dias reon%x%s or enantioneric products are
prepared, they can be separat’ed by conventional net’hdt¥:5for exanpl e,

chr omat ogr aphi ¢ ori{ CLLQﬂ@L crystallk;atlon 0961]"Stable conmpound” and

"stable structure” ant_to i ndi cate n%o nd that is sufficiently
n t usef ul -gree o r|t froma reaction
tg ﬂn &f i caci ous €., agent. The present
10 0 6

robust to survive iso
m xture, and fornul ati

invention is intended to efjbody stable conpound% 2]"Therapeut|cally
effective amount” is intended to include an anount’ of a conpound of the
present inyen aI unt of the conbi natiop of co ds

Pl ot med or S ant0fln ComPaidS RHBEAIMSE 2 e G GRBREL PYRRS A RUBSRDS nat  on
wi th other acbimied lﬁge&@he&ntf&a@dd‘n&%bmﬁ‘o&n@1lvnhlldmotrorh/éd?yllcmowfoﬁfateeiﬁtl ve to
treat or prevent inf]lammtory disorders. 15[0063] As used herein, "treating"
or "treat ment ®" gRNRIFIaicHElvVERdR thewrrserse 0ha bass cuslbes nyfiding. Gap PR Vgl |

particul arly pfngRWaBn reAidn oPEh WG a p(r@tzctmﬁfﬁﬁ@a&@geﬁdaﬁvéilhsﬁﬁﬁ@seﬁéeate from
occurring in a mamual, in particular, when such I's predisposed to
the di sease- sbfa kasbutclmdl A6k, oyteproweﬁ 2diRegradestian asthy aminagceidicompeylent

i nhibiting,th nd/ or (c)
relievingggh @gﬂ%@ﬁ%ﬁ&g ﬁ££43 csmpgghéﬁgﬁﬁﬂ%eg&?§§§§%§R5 %ﬁggdlsease
state. SYNTHESkﬁoﬂ6@&4@?hamcmﬁhhmmﬂ$ of the invention were prepared as
shown in the foll ow ng Exanpl es, reaction schenes and descriptions
thereof, as well as relevant literature 25 procedures that may be used by
one skilled in the art. Exenplary reagents and procedures for these
reactions appear hereinafter. [0065] Conpounds of the forrmula 1.3 can be
prepared according to the method outlined in Schene 1. Starting with
Compound 1, reaction with an appropriate phosporyl ati ng agent followed by
oxidation with, for exanple, hydrogen peroxide, 30 can furnish the

prot ected phosphate conpound 1.2. Protecting groups that can be used for
this transformation are ally' and benzyl, for exanple and it is understood
that one skilled in the art of organic synthesis would be able to utilize
ot her protecting groups for this process. Renoval of the protecting groups
can furnish the conpound of the fornmula 1.3. Schene 1 H2, Pd-C, EtO0Ac C
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51. 3 [0066] Conpounds of the fornmulas 2.1, 2.3 and 2.4 can be prepared
according to the nethods outlined in Schene 2. Coupling of conpound 1 with
a vari et ywof2oawlgeryl i ¢ aci ds, anhydrides or acid chl or ipdeaise@n/os118ni sh
conpounds of the general 10fornula 2.1 which nmay need further nodification
via hydrolysis to the final anal ogs. Standard coupling of protected am no
acid derivatives foll owed by deprotection of the am no group using standard
met hods can furnish conpounds of the Kggdmi!4 2. 3. Reaction of conpound 1
with a functionalized chloroformate such as 2.4 can provide conmpound 2.2
whi ch can be fuatther reacted with a nucl eophile, such as norpholine, to
15pr ovi de conpouﬂﬂ 2"

2, S henme 2 0067] Conpounds of the general
structures 3.4 and_3. qkbe prep eﬁraéigggéig Jhe methods outlined in
Schene 3. The net hyl n%tHy @ther 3 1 .can y reacting
conpound 3.1 with DNBO anﬁ Scet i Gvigmiyelr i de é?? 'ﬁﬁig%ﬁbgund 3.3 with

an appropriate activatig‘t eagent, such as NBS gr CuBr2 fol | owed by
reaction with a nucl eophile such as a salt of phosphorlc acid or lactic
acid or an am no aci,d can provide the conpounds 3.4 and 3.5. Schene 3

5[ 0068] Conmpounds OfJ2£E§%£IHU|a 4.3 can be prepared according to the

nmet hods outlined in 4° Qﬁlon of conpound 1 with chl oronet hyl

chl oroformate in an appropri at i the presep of a base, such as
pyridine, can provide—eenpeund 4. th i 4. B vath a protected anino
acid derivative in thgwﬁresence of a base,i si€haso , can provide 4. 2.
Deprotection of the am no acid conponent, 10 can provide conmpound 4. 3.
Compounds that can be prepared according to this nethod are al so shown in
Scheme 4. Schenme 4 5[0069] Conp ound 4 1 can be used as an internediate to
prepare a variety of addltlonal ‘iginalogs as shown in Schenme 5. For

M

exanpl e, reaction’df'“2s™, with fu AR ¢ ayi n the presence of a base, such
as TEA, can provi des#&mound 5.1. Addl e eaction with
phosphoric acid and TEA can provide 5.2. thpounds of “the formula 5.3 can
be prepared by reacting 4.1 wth an apprepriately

cl
OH
T ? /J<> o O\P\/
~
N NJ\N hid NH,
o | H (o] o

j[:El:ﬁ%jjJL,Fk?WD ojP<mh
%mjfxrk" o °miOH )

4.6,R
.7,R

4 CH3

S [0069] Compound 4.1 can be used as an intermediate to prepare a variety of
additional prodrug analogs as shown in Scheme 5. For example, reaction of 4.1 with
fumaric acid in the presence of a base, such as TEA, can provide compound 5.1.
Additionally, direct reaction with phosphoric acid and TEA can provide 5.2.
Compounds of the formula 5.3 can be prepared by reacting 4.1 with an appropriately

10  protected and functionalized carboxylic acid in the presence of a base which in turn
can be deprotected to reveal the compound 5.3. Additionally. compounds of the

formula 5.4 can be prepared by reacting an appropriately functionalized phenylacetic
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10protected and functionalized carboxylic acid in the presence of a base
which in turn can be deprotected to reveal the conpound 5.3. Additionally.
conpoundswof2otig43oor mul a 5.4 can be prepared by reacti ngCanSsappnspsi at el y
functionalized phenylacetic acid with conpound 4.1 then unmasking the
phosphat e via hydrogenation to reveal conpound 5.4. Schene 5 [0070] Conpound
4.1 can also be utilized to prepare additional conpounds such as the
anal 0gs shown,dii wabRERBoRd 4%5@}%@5@% %@%H@s‘ﬂﬁat@tuathp@rogmaﬁéﬂ Qdgcwht h an acid
10f ol  owed by oxidation of the sulfur noiety and deprotection can furnish
t he conmpoundsc@npouaéd.46. 2. Conversion of the chloride 4.1 to the nore
reactive iodide with Nat foll owed by reactlon w th Na2503 can provide the
conmpound 6.3. Schene 6 1. Nal, acetos §h2803 THF, water C
[0071]Addi$ionally, conmpounds of the ormula 7.2 can be prepared by
reaction of conpoupd 1 with acetic anhydride and DMSO to give the

nmet hyl t hi onet hyl eth?”l which in turn can be reacted with an activating
agent, such as NBS or fpl Ijowed by reaction mnth phosphoric acid and a
base to furnish 7.2. Sdt [ £:\N al prodrugs of conpound 1 can
be prepared according to the frethods outlinedin Scheme 8. Reaction of
conpound 1 with a rotecred Iact?c aci d derivative, such as benzyl lactic
acid, with a cou &lent can Dme ester 8.1. Renoval of the
protecting group foh%gmed by phosp q:g?glon o the secondary al coho
can furnish the al cohol 8.2 and phosp rgs QLJweky sl mlarly, 10
compound 1 can be reacted wi tio.aeaprot ect ed thydr oxyl “acid, such as

-0-benzyl propionic aci|d to furpish the ester 8.4. Follomnng deprotection
to the al cohol 8.5 and clonversj6n tq:the phosphat e usi ng standard

condi tions conpound 8.6 [can obt ai At o8.6 [0073] Sul fonic acid derived
prodrugs of conpound 1 clan e qorepasedSs go5 to the nethods outline
in Schene 9. Reaction of OW@&HHH«WﬁMtPI"N Qb%k)QhLQdeg/mn t he
presence of a base, such:aspyrdi can provitet9.'2 Redction with Na2503
in an appropriate sol ventycan afford the sul fofi c acid derivative 9.2.
Prodrugs of the formula 9.\56 can be prepared by first reacting conpound 1
with acryloyl chloride to fiurnish 9.3. Reaction of 9.3 with a sul fur

nucl eophil e, such as thioace{ic 10acid, can provide conmpound 9.4 which can
be converted to the sulfonic \acid using standard nethods (KOAc, AcCH,

OH

Oxone). Scheme 9 o Og%ﬂ

JOL o o OPOH,
1. Base N N™ "N J\O/\O
o hH h IO

2. H,, Pd-C

5.4

[0070] Compound 4.1 can also be utilized to prepare additional compounds such

as the analogs shown in Scheme 6. Direct displacement of the chloride with an acid
10  followed by oxidation of the sulfur moiety and deprotection can furnish the

compounds 6.1 and 6.2. Conversion of the chloride 4.1 to the more reactive iodide

with Nal followed by reaction with Na,SO; can provide the compound 6.3.

-03 -



WO 2011/ 044309PCT/ US2010/ 051731 9.4 Cl 9.5 [0074] Addi ti onal prodrug
anal ogs can be prepared according to the nethods outlined in Schene 10.
Reacti on wb 20omgeasnd 1 with an appropriately protected #CTHAS2010/051731

hydr oxyphenyl acetic acid derivative can provide conmpound 10.1. Renoval of
the protecting group can furnish the phenol conpound 10.2 which can be
converted to the phosphate using simlar nethods to the ones descri bed

previously. Schenme 10 Cl 10,2 G OOHO
Scheme 6
cl
y 0
o) o)
N M 6.1
jI}l N/\KOJ\O/\OJ\/S%H
O H H
1. KoCO;4
o)
HOJK/S\H/
o)
2. Oxone, AcOH
KOAc
1. o
HO Strnyl
NHBoc
2. Oxone, AcOH jI
KOAc JU
i 3. HCI N/\ﬁ? o o)k(\sogH

1. Nal, acetone
2. Na;SOg, THF, water

Cl
OH
; 0
(0]
NW:L/'}‘J\'?'/\KQJ\O/\SQH
O H H
6.3

[0071] Additionally, compounds of the formula 7.2 can be prepared by reaction of
compound 1 with acetic anhydride and DMSO to give the methylthiomethyl ether 7.1
which in turn can be reacted with an activating agent, such as NBS or NIS, followed

by reaction with phosphoric acid and a base to furnish 7.2.
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P = protecting group 10.3 5[0075] Additional carbonate derived prodrugs of
conpound 1 can be prepared according to the nethods outlined in Schene 11.
Reacti on wb 20ommpazend 1 with ally' chloroformate in the pcedsnae/06f73n base
can provide conpound 11.1 which can then be converted to the ketone 11.2
usi ng known net hods (PdCl2, CuCL2, THF, water, for exanple). The ketone can
then be reduced to the alcohol 11.3 which in two 10additional steps
(phosphoryl ati on and deprotection) caRciupw de the phosphate prodrug 11.4
Schene 11 EXAMPLE 1 10Step 1:tert-Butyl

3, 3-di met hy1- 4roxopi peri di ne-1-carboxyl ate [0076] A solution of tert-butyl
4- oxopi peri di ne @ ggol ) in THF (1000 i) was
cooled to 0O C and _t[re@ e~ 6Q% suspension in m neral
oi l) (22.12 g, 553 Infol) i A Afequlls°ABit i onslat) 5 minute intervals. The
resul ting suspension was stirred at 0 C for nytég\ég PNh. "), and then
treated with the dr offiP¥®'addi ti on of iodonethane, (41.2 m, 658 mmol). The
m xture was stirred for 1 hour ("h" or "hr"), and "then allowed to cone to
room Stenperature ("rt"). Ninety mnutes after the ice bath was renoved, a
rapi d exot herm (20-40 e BHninutes) and vi gorous gas evol ution was
observed. The ice bath ed and the mxture was allowed to stir
overnight as it slowly war nﬁg/qgakﬁture The reacti on was
guenched with saturated annnnlun1ﬁhhor| e (200 nL) then treated wi th enough
water to dissolve the salts which had precipitated. The 10 | ayers were
separated and the organi c phase was concentrated in vacuo. The aqueous
phase was é&xt [®ozjed \Addtiiﬁo@tlIp;ddn%@efedr@ouﬁcndcztrfﬁeq)rq»aterdaectormﬁgtoambi ned with

the residue fromthe firs rgan hase. The r sultln ut i on. was
diluted with BEBOf ouigyp 8‘&3 e}t §ea§W& Ogﬁ@ﬂﬁ’ﬁ“%’t"‘ﬁr‘%t% léﬁflczactdi mes ("x")

with water, op&®awd, Budarfak BézydatRAcRY Rith ﬁ@@llp‘li%ﬁggnf @a’h%nﬂrﬂﬁie tham.1.
concentrated in vacuo to yield a viscous oil ich 15solidified upon

st andi ng. TheR&@pYapf the arotesking grqup tllewed bephoasphateformatiop pn Hisisesagaiexanes,
and the resul Lipg sal thhidnd il 4 QURFIGIBAALS HkAAM [ GipEAAL UTe where it
stood overnight. After this tinme, cry s?a I's that had precipitated were

col | ect ed 10y férhpquad il gmn b iersesldvifli 4 ﬂO@C@thdrO&r}rﬁud,tsudf asj ke-tentyd hexanes,

51 001 SR A bl s 26

4- ( 4- chl or ophemyiisiod-thrihd pbosph@e Bsingli tarettlydopdifedsi cdimpeurd-@cdndx ybatned Cl  r <
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[0077] A sol ution of 4-bronochl orobenzene (136.6 g, 0.71 nol) in anhydrous
25 THF (1000 nL) was cooled to -78 C, and then treated dropwise with a 1.6
M sol ut i omoab1w4iaepyl | i t hi um in hexanes (466 nL, 0.75 mpCY/UsRo1@/oseBe whi ch
mai ntai ned the internal tenperature below -60 C. The resulting m xture was
stirred at -78 Cfor 1.5 hours, during which a precipitate was observed.
The resulting suspension was treated dropwi se wwth a solution of tert-butyl
3, 3-di net hy1- 4- oxopi peri di ne-1- carboxyleates (73.7 9, 0.32 nol) in anhydrous
THF (400 nL) at a rate which maintained the internal tenperature bel ow -60
C. The m xture stlrred at -78 C for 2 hours, during which a clear

sol ution was obs he reaction m xt un quenched W th saturated
anmoni um chl ori de (SOONﬁ fand the resul ti was allowed to 5 come
to roomtenperature é.‘qd?eo 81 and_organi c arated, and the
or gani ¢ phase was conceft rfat'ed in vacuo to yield ﬁ\uﬁzjﬁﬁ‘?‘fe aqueous

phase was extracted 2°X#rt'h et hyl acetate (300 rrL)81 The conbi ned extracts
were added to the residue fromthe original organic|phase, and the

resulting mxture was dijluted to 1200 nL with ethyl |acetate. The resulting
solution was washed 2 x |with water (300 nt. @onceiwi th brine, dried over

sodi um sul f at e, dHconcentrated in vacuo t i dseS| due. The residue
was di gested wi th bor iwg chexangs (300 ni), @utf% osuspensi on
was cool ed to roomite e{lt Hnce at the prescr0| bedHt r?p)n?ature, white
solids were collected ByHfiflt at| on, and washed 2 X82WIth hexanes and then
air dried to yield the tjitlse corrpound as a powder g, 85%yield). 15
Step 3:()-4-(4-Chl oropheJnyl) 3, 3-di et hyl pi perl di n- -oI Cl [ 0078] A

sol ution of ()¢ tmbutyl 4-(4-chl orop H4 hydr xy-3, 3-
di et hyl pi peri di ocxyl ate (93.7 g, i n di oxane (100 ni)
was 20 treated wt %tlonln di o11m)I) The
resulting mixture was stiirred! &t ro%tenperatu e qu ou Chlﬁums After
this time, the mxture was concentrated in vacuo, and then concentrated 3 x

from nethyl ene chloride (200 nL) to renove residual HCL. The resulting

resi due was sty % in 1 MNaCH (500 nm.), and the resulting suspension was
extracted 4 x of ethyl acetate. The 25 comnbined organi c phases
were washed with EE %@ d[u\e er spgdj um sul fratescingng concentrated in
vacuo to yield the 'tTtYelc %ﬁrd/fcﬁ%oﬁ g, quantitative yield) as a solid.
100781 Step 4:(S)-4- (4-CHI orophenyl) 3, 3-di net hyl pi peridin-4-ol C

[ 0079] A suspen5| on of ()-4344-chlorophenyl)-3, 3-di met hyl pi peridin-4-ol (175
g) and L- tart ac L fl ux.
Once at the p esc |b§glf&nqc ?Qctla(rie(gétllfty\réaepllo\[/}va%4E ﬁ%ﬁgé@nd%caﬁg pag%tggg%ctg%é% ieve a
solution. T heto&hemalhbdmytlsml1mScI®me\IQasRehem®(ﬂcamqueﬂllmthfob}oro.‘acchyland t hen
allowed to cool?1 Lo T Qo résgl%ofaﬁjgrees ere HeSta'n”egdefﬂ 4eSah1 Af ; er this
time, the resttitgm R FGREL 2P BrR g B HE" CoT et &SI Mher e dri ed
under vacuum N@2@3V1earﬂ.§?[)fﬁrdbrlgﬁ‘eamﬁerﬁfcaﬂ fféord &retsallf(brﬁc aid derivadive. 9. X hirrsdrogd er i al

was conbi ned h ano th ane scale and the co ed solids
wer e suspende\é\hﬁ1 ?)2J %‘g%ﬁ?reaﬁrﬁdﬁéﬁé?re@ﬁl%@ﬂ’wnﬁﬁ nti?ﬂng 10

sol ution was Blﬂ@lti&dotﬁﬁnfsEDBUReQdﬁ@n@ﬂdB wlmashlfu&aﬁlelreoﬁ}@le%ubﬁ adViRaggded to
solubilize the mxture The solution was heated at reflux for 2 h and then

al | oned t 60 codfidtcan pyide cempring O drghichygabe cppvered tortepuiforic agidasiidekend. At

the concl usi ogy,Qfard MbBoR]KIONE, ALOR, HEstil.ting 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 (2L)
Scheme 9
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15 and then 50% NaOH was added to precipitate the free base of the

pi peridine. After filtering and drying, 126.3 g of the title conpound was
i sol at ed wozRbosI®Pd, >99% ee). Step 5:tert-Butyl PCT/US2010/051731
(R-1-((S)-4-(4-chl orophenyl) - 4- hydroxy-3, 3- 20

di et hyl pi peri di n-1-y1)-3-net hyl - 1- oxobut an- 2-yl carbamate ci [0080] To a 3L
three neck roundbottom ("RB") flask was added (R)-2-(tert-

but oxycar bonyl ang L%S-nethylbutanoic (39.8 g, 183 mml), CH2Cl12 (1.6 L),
(S)-4- (4-Ch|0rOE£§§ifE-3 3-di net hyl pi per¢giy-4;0l (40.0 g, 167 mml ), EDC
(70.4 g, 367 25mmol n ﬁCB 56.2 g, 41 PN .~ Jdpon conpl etion of

addi tion, the reactilon '%tqge s—stirped f 3 'm&NAﬁ(ﬁt.aAfter this
time, triethyl amne (TEA 93 nL, 668 mmol) was added. ;T @JPésuIting

mxture was stirred at°Py8th tenperature for 20 h. A, the conclusion of this
period, the reaction niqture was washed with thCIBJ(S x 300 nL, note: the
I

first Na2CO3 wash, was vacuumfiltered qu the resuliting filtrate was back
extracted with, CHC12), |[IN HC1 (3 x 300 awater (400 nl) and brine 5
(300 nL). The r |91 ng 'sol ution was driggzgyggj S04 and concentrated to
a senmsolid (légigZFZh§§f§%icaloyield was 73 2g)y Khey il seli d was
reacted in the nextstepnain urther purificatitorn Step
6: (R) - 2- Ami no- 14(S) - 4- P4HcHl or opheny1) - 4- hydr oxy- 3, 3; 10
di et hyl pi peri di n-1-y1)-3- et hyl but an- 1-one, HC1 CI [0081] To a 1000 nL RB
flask was added tert-buJyI (R-1-((S)-4-(4- chlorophenyl)-4-hydroxy-3 ,3
-dinethylpiperq fh-d+y1) -3 -nethyl -1 -oxobutan-2- ylcarbamate (65 g, 148
mml ) and hydro ghh oni‘de (4 M HCL_ in di oxane, 720 ni, 15 2880 mmol).
Upon conpl etion of d#ﬂEthA%hgkLQangion m xture was stirred at rt for 2.5
h. After this tine, the reagti'dn niXture was concentrated to yield a gel.
The gel was co-evaporated with nethanol (8x100 nL) and then CH2Cl2
(7x100nL) to yield a soljd’linitially weighing 57 g, HCl salt). 20Step
7: Phenyl (R) -t -4- (4-chl or opheny1) - 4- hydr oxy- 3, 3-
di et hyl pi perid ;- %;i?bnethyl-1-oxobutan-2-ylcarbanate Cl [0082] The

slc

eN

car bamat e synt hesi a{LL%doout in two separate flasks. The anount s
"t dfa & STt 0 carryout the experinents in the two

di scl osed herein ar'e t

25f | asks.

(R) - 2- am no- 145S) - 4- (4- chl ogpphenyl) - 4- hydr oxy- 3, 3-di net hyl pi peri di n-1-
y1) - 3- net hyl but an-1-one, HCl1. (20 g, 53.3 mml) and DI PEA (18.61 ni, 107
ol ) vere m xq@Aq) N QL bl ks &ah D8pFdBarRli hEdohdgh « Lihgp phenyl
carbonochloriggfef(6.7llnL,%SB _n%n%%iﬁn@?6$%1 ofonét_glene chl oride was
added drop wi seflivgdan SpheantdiOt iRsactfonvhedmpduoh 1 satinah eppropriatdly prdthicteildn, t he
reaction nxtur stirred. for. our .. Af St n ditiona
0. 2 equi v.mj of Hﬂq%ﬁ?ngﬁalcé\l/\%a 1dbc§er1§§’c£v§|cu ﬁ%ﬁldgcéﬁgoﬁhgﬁéﬂ' iégiﬁgvrag? %tf%?rat ein
met hyl ene chl protadeéng@suachaedmishhie egdrowpamnd 16gudathscah by esisemet te the

separated. The, organic |ayer S shed with . HCl, sat aq. NaHCGO3, and
b e dri ed P ERet g T G gt BT OEo o meth | 2% th Stirring at
rt, was added 25 m of MeCN. Upon conpl etion of addition, solids forned
after stirring for 10 mn. Ether (50 nL) was added and the resulting

m xture was stirred for 5 mnutes. 10After this time, additional ether (25
m.) was added and stirring was continued for 15 mnutes. At the concl usion
of this period, the resulting solids were collected by filtration and then
rinsed with ether to give 13 grans of the crude solid which was used

wi thout further purification. The filtrate was concentrated to yield a

resi due. The residue was purified over silica gel (9:1to 3:1to 1:1
hexanes/ Et 0Ac to 100% 15Et 0Ac) to give an additional 6.72 g of product 6.72
g (total mass yield 19.7 g, 81%yield). Step 8: Conpound of Fornula I
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Cl 20(1) [0083]Under a nitrogen atnosphere, phenyl

(R-1-((S)-4-(4-chl orophenyl)-4- hydroxy-3,3 -dinethylpiperidin-l-yl)-3

- met hyl - Iwoxotwmaive 2- yl car bamate (16.0 g, 34.9 nmol), PCT/US2010/051731

1- am no- 2- met hyl propan-2-ol (3.42 g, 38.3 nmmol) and DI PEA (6.70 nL, 38.3
mmol) were mxed with stirring in MeCN (30 nL) at rt. The resulting
25suspensi on was heated to reflux, during which tinme the suspensi on becane
a colorless solution. After stirring @hemefipux 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-am no-2- nethyl propan-2-ol and DI PEA were added.

The reaction wxture was stirred for an additional 1.5 h. After this tine,
the reaction m\%a renoved from fg’l*ngig\/pd allowed to cool to rt.

Wiile cooling to rt eff was added—to préci afle theopr t (-240 m)
and the resulting free Nowf\ﬁaﬁuspen5|on Fs NrWe ght. At the
conclusion of this per od, the resul ting sol i d% Ueﬁe col l ected by
filtration, rinsed 2 tines with water and then drjed under high vacuum for

6 hours to give 15.4 grans of 5solids. These SO|IéS (and an additional -1
gram of pilot batch) were slurried in 50 nL of acetone at rt with stirring,
and then 3 tines the vol of wat er (150 nL) was added. The free-fl ow ng
suspensi on was stirred ov t. After this tinme, the resulting solids
were collected by fittration kn edl t wic Uat er -and—ken dried for 48
h to give 15.2 grans of the uritl Bf | as a solid. 1H NWR (500
10 WHz, nethanol - d4, rotanerlc) ppn17 47 (dd, J=15.4, 8.8 Hz, 4 H, 7.31
(dd, J=8.5, 5.2 Hz, 4 FD 4.71 (dd, JF12.1, 6. 1 Hz, 2 H, 4.54 (ddd,
3.

J=12.9, 2.5, 2. 3.98 - 4.08 (m 2 H), 58 - 3.68 (m 2 H), 3.48
(dd, J=12.9, 1. 3.13 - 3.21 (m 2 H), 3.06 - 3.14 (m 4 H, 2.70
(td, J=13.6, 4. 2.61 (td, J=13.5, 5.0 Hz, 1 H), 2.09 (dq,

J=13.2, 6.6 Hz, 1 ' %;%}f dq, Jsl ,~g§W Hz, 1°H)°*"$960 (ddd, J=13.9,
2.5, 152.3 Hz, 1 H), I g , 76, 2.5 Hz, 1 H), 1.16 (s, 6 H),
1.14 (d, J=1.7 Hz, 6 H),°1"08' (d, J=7.2 Hz, 3 H), 0.98 (d, J=7.2 Hz, 3 H),
0. 94 (d, J=6.6 Hz, 3 , 0.91 ( d J=6.6 Hz, 3 H, 0.82 (s, 3 H, 0.81 (s, 3
H, 0.79 (s, 3 H, 0. 75 (s, § . 13C NWR (126 WMHz, nethanol-d4) 6 ppm

173. 6 173 3, , 8 144 144 6, ,133. 130. C,

128.3 (4 C s’ g%le A]dgg‘obdlc EO ¢ depived pf%%"“%“ﬁg"ﬁou“% %?h b%?“*ﬁarfé C s

Step 9: Exarrpl Gccbrdiig to t%ﬁ&&&l@bﬁtllﬁ&i uutSchem®f 1. Coapusnd cdmpald@ 1/gth 2@ly1441
mol ), 2-(((9H-fl uyoren-9- yl)net hgx carbonylanlno) etic id (262 ng,
0.881 mmol ), g%%@“@ﬁ e?ﬁ”ﬁﬁeog %@80ﬂﬂ%PT>%%§m¥W 1%8“@F§ (182 nmg,

0.881 mml ), @@Qon‘ifa@edr{bﬂfeq&ef%nm§2 %Elh% k@vithethQRIPd@MPRIALUTAFf Witer/ hours.
Analysis by LC MS indicated only -50% conversion of t he starting materi al ,

and i ndi cat edfd esupde)arfihp &Pto%ﬁﬁ?ﬂ hende redyecdtn iegiqodiel Ileswhieh wgwpr om

sel f - couphjng, ddi ti onal
2-(((9Hf 1o eﬁ%&?ﬁ;@@%ﬁ ?ﬁﬁ%ﬁﬁ? B 5@‘5@82?@ %@%&EQ%&S&HM@ 0.881 mol )
and DCC (182 mypdrug.1881 nmol ), then stirred overnight at room tenperature.
5[ 0085] The m xture was filtered, and the filtrate was purified over a 24 g
silica gel colum, eluting at 40 nL/m nute with an ethyl acetate/hexanes
gradient to yield a fil mwhich contained sone unidentified inpurities. The
material was re-purified over a 24 g silica gel colum, eluting at 40

m./ mnute with 4% then 10% et hanol / net hyl ene chloride to yield
1-(3-((R-1-((S)-4-(4-chl orophenyl) - 4- hydr oxy-

103, 3-di net hyl pi peridin-1-y1)-3

- et hyl - | - oxobut an- 2-yl ) ur ei do) - 2- met hyl prop an- 2-y'

2-(((9H-fl uoren-9-yl) et hoxy) car bonyl am no)acetate (197 ng, 0.261 nmol,
59.2 %yield) as a colorless film M (ESt) = 733.3 (M+H).
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[ 0086] A solution of 1-(3-((R-1-((S)-4-(4-chlorophenyl)-4-hydroxy- 3, 3-
dimethyl pip eridin-I-yl)-3-nethyl-I|-oxobutan-2-yQureido)-2-nethyl prop
an-2-y' 2woi2e(1(o#@3bef | uor en- 9- yl ) net hoxy) car bonyl an no) a®e€TAIS010A803 Ny,
0.245 mml) and 1- octanethiol (0.426 nmL, 2.455 mml) in anhydrous THF (3
m.) was treated with DBU (7.40 p.L, 0.049 nmol ), and the m xture was
stirred overnight at roomtenperature. [0087] The sol vent was evaporated
with a streamof nitrogen, and the residue was purified over a 12 g silica
gel colum, eluting at 30 nL/mn with a 20met hanol / met hyl ene chl ori de
gradient to yield 1-(3-((R)-1-((S)-4-3chewhllbr ophenyl)-4- hydroxy-3, 3
-dinethylpip eridin-1-yl)-3 -nethyl -1-oxobut an-2-yl)ureido)-2-

nmet hyl propan- 2-y12- am noacet ate (105rrg, 0.205 mmol, 84 %yield), as a

colorl ess gl a$ H( ES+) = 511. EKAI\/PLE 2 [0088] A sol ution of
compound 1 (200 ﬁ?gomml) BOC— L- 38 ng, 0. 991 mol ),

4- (Di net hyl am no) ny, gy, 0.991 p)tgehﬁj\/( was treated
with a solution NN CyiC 'ylcarbodllmde 9Hrrg,°1°/\1/ mml) in DCM

(2 nmL) and the mxture stirred at rt for 24 h. The reaction was filtered to
removed N, N-di cycl ohexwdwmaur ea and the filtrate coneentrated on a rotary
evaporator. The residue was dissolved in EtOAc (15 nmL), cooled to 0O C and
addi tional N, N- 5di cyclohexyl urea filtered off The filtrate was washed

with 1 MKHSO4 (3 times)? er and 5% NaHCO3 (3 tines), dried (Na2SO4) and
concentrated. The cryde pr ¢ ur| fied by flash chromatography using
a 12 g silica gel cartridge h 0- 75% Et OAc/ hexanes to give
(S)-1-(34R) - 148) 4- (4-chl orophen 1)H4H fdr%?g/-s 3 -dinmethylpip eri din-1
-y1)-3 -nethyl -1 -oxobutan-2-yl)ureido)-2- 10 net hyl propan-2-y1l

2- (tert-butoxycarbonyl am no) propanoate (160 ng, 0.256 mml, 64.5 %yield)
as a solid. [0089LA solutlon of

(S)-1- (3 ((R) - 149 I

di met hyI pi peridin-1- @ - jﬁre hylo | -oxobut an—2——y9a+e+—de)—»2 met hyl prop
an-2-y' 2- (tert-butoxygarbohylTamaoypropanoate (160 ng, 0.256 mmol) in
DCM 0.5 nmL) was 15treated Wi th 4m Hydtochloric acid (4 nmL, 16.00 nml) in

di oxane and stirred at rt. ,After 10 mn, LC M5 showed the starting was >95%
consuned by-product derived fromthe cleavage of the piperidine am de bond
(mz = 240) as also forned in approximately 10% yi el d. The reaction was

added dropw se to saturati L—|CCB solution (35 nL) and the m xture
extracted with DCM (3 x 50 3 xtract was 20 washed with brine, dried

(Na2SO4) and the crude produ r leLe msdl um C18 chromat ography (13 g
cartridge) and eluting with 0-709 ﬁat/e 30 ni/m n Mbile Phase: A
10% MeOH - 90% water - 0.1% TFA B: 90% MeOH - Oflﬁif% water - 0.1% TFA
O
1.4
5
EXAMPLE 1
10 Step 1: tert-Butyl 3,3-dimethyl-4-oxopiperidine-1-carboxylate

[0076] A solution of tert-butyl 4-oxopiperidine-1-carboxylate (52.47 g, 263
mmol) in THF (1000 mL) was cooled to 0 °C and treated with sodium hydride (60%

-9 -



25[ 0090] The fraction containing the product were pool ed, concentrated on a
rotary evaporator to renove nost of the nethanol solvent, the residue

treat ed wohoslAiusoat ed NaHCO3 sol ution to pH 8 and extr acras2eiob7®CM The
extract was washed with brine, dried (Na2SO4) and concentrated on a rotary
evaporator to give the product was a white semcrystalline solid. The solid
was dissolved in acetonitrile/water (2 nL/8 30 nL) and the cl oudy sol ution

was frozen angusbéﬁﬁ%'nhhﬁr%@al’bf?) @Qqﬁg(& n%n&@ﬂ@eqli&@omons at 5 minute
4- (4-chl orophenyl) - 4- hydr oxy-3, 3- |rrethy pi per i din-1 -yl)-3 -nmet hyl -1
- oxobut an- 2- it lélﬂﬁ)re@tmtsmﬂﬁi%p‘&%-sﬂﬂﬂ% Oai febpt Bpaire 4tnein"s3n : 0.121

conpouﬁ?j Lll (()/OZ%Ek@Qte%@&%%é%%ISGW%%%F%%a(H %4[10?1?1%]6?8 %2460%'[ Iﬂ?) and

4- (Di et hyl ammiroheywas diinmel f@fLB@oulrg“h”br ()186) ambth9n albw@dlm c(oEnertb)omms treated
V\nthasol tion aof N ohe od|| rrrml in

DM (3 ) S andie it ke P oS RREHAEE BT s e T S
filtered to 1l@oetonceid 3N;11|hhtd$)(ayd:Mghﬁ))ﬁygasldaﬁfelatléiﬂ\dastdb@erf/etd tThatie b@thmmnt rat ed
on a rotary eva %fﬁ C[ The resi dﬁe vaas di ssol ved H} ‘£OAC g%S cool ed
to 0 C and adBPfacehand fe [t oras leysd s WO EigE PEGSION Y B [ T0P St ed was
washed with 1ltMpKHBEY (1R rbddiBS vas Yheled 3id saUeabiIFE R nivin EliIEI%)(QO(F“'I ed
(Na2SO4) and concentrated, The crude product was purified by fla

chr omat ogr aph{Lgiengeaed ity caqueh wateg ol diwalve thedales wiigh h@é}r%ﬂlnlﬁ&do T 1?%%

Et OAc/ hexgges |4 g g&’e}’eesefaﬁgte&i & the 9rg91§19 9%5 wﬁ@ongerﬁéfeﬁ Q;B)/acgmdf Sf he4aq(1%us
chl oropheny1l) - 4- hydr oxy- 3, 3- di met hyl pi peri di n-1-y1) - 3- et hyl - 1- oxobut an- 2-

yQur ei do) - 2- nphahyiwm— @splagteczwyth cthyl acetate, and this extract was combined with the residue

2-(tert-but OX¥F§1% &p@f[‘t%{)%%rpé)%ha% nﬁ}er}gslumﬂ;g%glﬁﬁén w%gs]dYIQltqumth%Oa% eHISW I, 61.1 %

yield) as a so
(S) - 1- (3- ((R) acktatd, B)d the (ixtotel vars oyakled 2 itimes ( Ty tlwok yadr, dnc2@lh hmmgmqm. p

eridin-1-yl1)-3 -ne 0X an rei do 2 y' 2-
Crer t - but o ArBORUMH S Sty Rae AR bk e 5 7 e 8B vIRST i n o
(0.5 ) wes télRaicAdipyh §tﬁhd4ng\/|'lﬁiyddﬁlﬂﬁflédcﬁak@w@§d1§éolvéd mL1,00 el @ﬁaoﬁllmgl) in

di oxane and stirred at After 10 mn, LG howed the starting materi al

was >95% cons(feaes; f@d@%ﬁ*ﬂ%ﬂ% o 3 w&veéd%@&r@ﬁwt%p%uwhﬁ%ﬁ ed
NaHCOB sol uti eod SRtk APePMd tﬁlﬁecﬂ%t%ﬁ% %Ha@he?ﬂgfr%%)ﬁ{a%a Wird bo1i06eM 63 X 50 i) .

The extract was washed with brine, dried and the crude product

purified by wéaraa%@psedcwwaé@wnyof(%c%d bexppgsi angealyicd ipayiedfl theithlg wi t h
0-70% A/ B. FI Q Mbbi |
9&!}&&@%@@ gp@ 5\/%)8 %4&1%%3&3?% i H%le 03%73%4Mobi | e

Phase: A: 10% Me 1% TFA 0% water - 0.1% TFA
[ 0094] The2fracti on cont a| ning the product were pool ed concentrated on a

rotary evaporat or enove f th 0 | vent he residue
treated with satur%tfg ﬁ%‘&rtg}%ﬂ}tl@ﬁﬁ%o@ﬁnﬁl) A Ut ed with Dom
The extract WﬂﬁnMﬂﬁbﬁ)@nmnbh Qirbé&xglatélr i ed (Na2SO4) and concentrated on a

rotary evaporator to give the product as a semcrystalline solid. The solid
was di ssolved in acetonitril e/ wit or|1_|1_/ 8 nL) and

N.__©O
T
[0077] A solution of 4-bromochlorobenzene (136.6 g, 0.71 mol) in anhydrous
25  THF (1000 mL) was cooled to -78 °C, and then treated dropwise with a 1.6 M
solution of n-butyllithium in hexanes (466 mL, 0.75 mol) at a rate which maintained
the internal temperature below -60 °C. The resulting mixture was stirred at -78 °C for

1.5 hours, during which a precipitate was observed. The resulting suspension was

treated dropwise with a solution of tert-butyl 3,3-dimethyl-4-oxopiperidine-1-
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t he cl oudy solution was frozen and |yophilized to give
(S)-1-(3-((R-1-((S)-4-(4- chl orophenyl)-4-hydroxy-3

, 3- di met wOpopenizddn- 1-y1l) -3 - net hyl -1 - oxobut an-2- 10 PCT/US2010/051731

yl ) ur ei do) - 2- net hyl propan- 2-y12- am no- 3- net hyl but anoate (55 ng, 0.097 nmol,
37.4 %yield) as a solid. EXAVMPLE 4 C 15[ 0095] A sol ution of conpound 1
(100 ng, 0.220 mmol), DCM (10 nL), Acetic anhydride (0.104 ni, 1.101 mmol),
triethylam necf0,.981 b7 go()éf';nomlaﬂh}ﬁqus ﬁﬂmm&byét@%@%)ehln@uuﬁﬁnécﬁ 38 ny,
0.044 mmol) was stirred in a stopperéd flask for 48 h. LCVs showed the
desired produdt intemhl tQ@B@f@U@rﬂ@lOﬁg@rﬁ@eFheﬁnlm@mamtn@d aﬂ'ﬁé *Rifst Vha@ryas
diluted with \ S t d 20
brine, dried %SWHI COHE(ZH ‘fvggi thlgg%ﬁ %h%?%icgérn m{%urg ort (guenm&h\@%cr ude
product was psmurﬁleédmbiy)nlﬁlhﬁﬁlﬂbrmlh(ﬁ]@aﬁlo)gmd}ﬂ’@)teﬂmklnlggm&tuﬂ&w@ adlowed @ gel
cartridge and eluting with 100% Et OAC/ h xanes TLC vi sual i

cor i um mot 5. 5o Ot Rebaterit o P ARG T CRO BT S B RRE At SR
concentrated @fpafic pRisakys EMRERFRII0F vdco 8 Melda r&@lued Thd BifieSRI phekewas

di ssolved in 10% aqueous acetonitrile and |yophilized to give 1- 25(3

-((R) - 1-(( S) axt(agte R|W%ﬁ@ﬂ9&9tata(mmldx g,r hgccgnbmed extracts were added to the

- di et hyl p' pefésﬂlh@frbm%ﬂe) I{E@Bl@(ﬁic %hase and the resulting mixture was dlluted to 1200
oxobut an- 2- yQur ei do) - 2- yl propan- acetate é)]z nng ( nmmol, 58.3 %
Byl '@‘fr

yi el d) as an adorighdhd asmtﬁdTheemvplgEo tlpm@v%mhg &(&mbhnd 1 (100
ng, 0.220 DYAP (53.8 ng,
0. 441 mmllgﬁgha e%ﬁ@@,ﬁ%d%@ég%@ﬁgg&e %ﬁ& Jﬁcent E%Qﬁvggm Itc):f'nlen concentrated
on a rotary eveatduc aTlimrrﬁsiditeewcsrdligsteteqbwoubolﬂlnghmsesm&@(] thbdnd)ghemditlug] pressure

C18 chromat ogr usin rt r lge nd e t| n -80%
ot act ont Veo ot PRV isTate® Sethd R rSorh EPRERE pES G RE RSl M aocs ver e
pool ed, concemhrtamlds and coyapdai Hyl fﬂedlohpal@wwsheh A Bwith E%)Xaﬁes(a&l$)heﬂa(r4-

o o) s L e T b B SR B3 onate (50

0.173 mmls 79 %yield) as a 10solid. EXAMPLE 6 [ 0097] Compound 1 (0.215
g, 0.474 mmol) in DCM (3 nL) is added pyridine (0.192 nL, 2.368 nmol)

fol |l owed by dropwi $epaddi t i ¢a-bf4-Chloserderylhg3- dimethyhvprsidindral dat e (0.084
mL, 0.947 mmol) over a period of 3gmn.at RT. The initial heterogeneous

m xture beconmes honbgenous towards thé qngHof the addition of chloronethyl
car bonochl ori date. The contents were s odh.at RT for |h at which tine
LCVMS (Luna 3u C18 4.6 x 30 mm solvent A Do MeOH, 90% H20, 0. 1% TFA,
solvent B = 90% MeOH, 10% H20, 0. 1% TFA) f'cated the presence of a major
20 peak wth the desired mass. The reaction m xture was concentrated, the
resi due di ssol00g8] i nAl\@Bjﬂo(l bf Girrert-burgll ésubnjm:rblﬂrénylmmydmxy B-BLC (Phenonenex
Luna AXI A 5u i n r vent 0% MeOH, 90%
FD0. 0 106 TRATTEgRuR e G Dol Lol el 00T dhber r e
fracti ons2ar encabd eEk 801 HCOAL@R VL iRbiSLarNEY SHar L1, t m@nelﬂh@@hﬂlﬂ@mm (10 ni)
and brine (10 nL), 25The DCM | ayer is separated, dried over sodiumsulfate
and concent rawéﬂsttr@dﬁ OOR terﬁpqgﬁxt%t)l}f?pr hours. After this time, the mixture was

1- (3- ((R) - 1- ( ERkatrated-it DD ORAN EhadntMEA PX Yiod st 18RI rRE R0 ingtin-

to remove residual HCl. The resulting residue was stirred in 1 M NaOH (500 mL),

and the resulting suspension was extracted 4 x with 500 mL of ethyl acetate. The
25  combined organic phases were washed with brine, dried over sodium sulfate, and

concentrated in vacuo to yield the title compound (66.8 g, quantitative yicld) as a
solid.

Step 4: (5)-4-(4-Chlorophenyl)-3,3-dimethylpiperidin-4-ol
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1-y1)-3-net hyl - | - oxobut an- 2- yQur ei do) - 2- net hyl propan-2-y1 carbonate (0. 19
g, 0.348 mmol, 73.4 %yield). [0098] To chl or onet hyl

1- (3- (( RwWO-201(1814309 ( 4- chl or ophenyl) - 4- hydr oxy- 3, 3- di nePlyys2q@o0/051731
eridin-1-yl)-3-nethyl-1-oxobutan-2-yQureido)-2-nethyl prop an-2-y'
5carbonate (0.19 g, 0.348 mvl) in DVF (2 nL) are sequentially added
triethylamne (0.048 nm., 0.348 mmol) andfumaric acid (0.020 g, 0.174 mol)
at RT. Contents heated at 70 oC (o¢il_bath tenp.) for 20h. The reaction

m xture was cooled to rt and subj ect oopr ep. HPLC (Phenonmex Luna AXI A 30
x 100 nm 10 mn. gradient; solvent A ~CH3CN, 90% H20, 0. 1% TFA,

sol vent B = 90% CH3CN, 10% 10H20, 0.1% TFA) . me desired fractions are
col l ected and concentrated. The residue igpartiti oned between DCM (20 nL)
and brine (10 nL). The DCM | ayer is dried over sodium sulfate and

concent r at ed {Q979] el dS(HREE?IOIBOR(@B)‘-(41rd(114t0@h¢rwi)o’phém}ﬁ11)ﬂMPerﬁyd4 okyt73gB
-dlnethylplpe r tr 11,13 -
tri oxa-4, 6-di glli "‘g%lg‘?& ?g@&f%ﬂvﬁn ol C Qizﬁk%xh%age&g %SQHQ%(%&G 10.11 %
yield). 15[ 009&];6th>ed saperagnd, ivchtdr NEND mls) xmstaadadedactmevdlasslmhmedrhen MeOH (0. 2
m.) and water 5 and d ove t id. Ana

RP- HPLC: t e%‘]ﬂltﬁg ?T'IJT‘?’POPWE %%E@ﬁ%f xépsd ’éﬂi% ?04 f%ltr?mﬂ?am ent :
solvent A = 1&%&%@% wﬁ&%ﬁtl‘siaﬁed fr 2%0. HSRDAhis ﬁmls\/tﬂé’lieswﬁtmgﬁlﬁl%%terel{o% H20,
0.2% H3 PO4. Purity 96% MS (ESI) mlz 626. (MtH )+ 20EXAMPLE 7 Cl
Step 1: [001087d f@%ﬁﬁlﬁﬁ%@dﬁ W"@-@E@i?nieﬂa%?l taféwe & ﬁé&anéd)égﬁtﬁ?ﬂcdl ne

(0.534 nL, 6. G M0 Dhisf RAEOWRAs %@n&r@mhh%} mﬁ%m@@%mc@relaqm& (413 ny,
1.982 mmmol ). The 25reaction was allowed to wvarmto rt sl OET\ﬁ/ and stir for 4
{

h. The reacti evmbiag sobdcwuere pepenicd HdMBEr@iSf iLo pebv et @2é k) ®eulwg and

wat er (20 ) r er
vashed i ¢ 0 T EHEL S M ASRRALGR S (DR RO WL MO

dri ed (Na2504mixthic| ffee sdutamdvas bpasaht reftusdor Mquh@th]bwedvaswpmmrmned via
flash chromat ogra S(Vt 50% {.0 % EA) , and dried
to afford 2- b?egl ap Pl% y|wr]1fre( g%l(rt%: )OVT \§eje rllzd?/ Aiﬁge conclusion optgls perlgd ﬁl

chl or opheny 1) feéulhygsalbdyw3ne&oﬂ¢dtm1tﬂymlmtpﬁrandidﬁecﬂm)gily)e 239 g‘ibif’fh}élsalﬂ. Theobut an- 2-

yQur ei do) - h 1 carbonate (790 , 1.267 yield) as
a solid. 5 HPE%‘%-{’% w@eadl t?%\(’oreﬂ“a PYHOMR: Fach RYEN e upep m tYlater( %ep 2;
[00101] To1& saﬁmb@mwi\laéﬂbmrm@édhy re&rp(tare Ql{el%}eeﬂea(e(o%}heébiﬁeﬁlrdﬁlel afephenyl) - 4-
hydr oxy- 3, 3 -di net hyl pi peri di n-1 nmet hyl -1 - oxobut an- 2-yl ) ur ei do) - 2-

10 net hyl prop&Her@gwfdéa/ﬂ%h%ﬁ%geﬁ%‘etlﬂacor&p% Wahisppted frd 2koxdeld 19386 ng, 2. 58
mml) in DV (3 nL) was added norpholine and the reaction was stirred at rt
overnight. After drying the crude product overnight under high vacuum the
resi dual

Step 5: tert-Butyl (R)-1-((S)-4-(4-chlorophenyl)-4-hydroxy-3,3-
20  dimethylpiperidin-1-yl)-3-methyl-1-oxobutan-2-ylcarbamate

[0080] To a 3L three neck roundbottom (“RB”) flask was added (R)-2-(zert-
butoxycarbonylamino)-3-methylbutanoic (39.8 g, 183 mmol), CH,Cl, (1.6 L), (S)-4-
(4-chlorophenyl)-3,3-dimethylpiperidin-4-ol (40.0 g, 167 mmol), EDC (70.4 g, 367
25  mmol), and HOBt (56.2 g, 416 mmol). Upon completion of addition, the reaction
mixture was stirred for 30 min. at rt. After this time, triethyl amine (TEA, 93 mL, 668
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gl ass was purified via colum chromat ography (50% EA/ hep to 100% EA to 5%
MeOH EA) to furnish 1-(3-((R)-1-((S)-4-(4-chl orophenyl) - 4-hydroxy- 3, 3-

15di met hywpizparidaion- | - y1) - 3- met hyl - | - oxobut an- 2- yQur ei derTasaeloyi7pt opan- 2-
y1l 2- norpholinoet hyl carbonate (620 ng, 1.014 nmol, 79 %yield) as a foam
1H NMR (CDC13, 400 MHz, rotameric) 6 7.40-7.24 (m 4H), 5.44 (dd, J=21.9,
8.8 Hz, 1H), 5.13 (dt, J=21.1, 5.7 Hz, 1H), 4.82 (m 1H), 4.65 (br d,
0.5H), 4.20 (hymojl)‘wa@ aadédz Thé |F95ult1§ B thDwal s et at %oﬁ;teﬁlberaﬂlr&'fogM'k 4H)
3.58 (m 1H) 5 (dt, J=13.1, 2 5H), 3.05 (d.
J=12.7 Hz, 0.BH ecgn@rslqntof thJ&Berdehe repggjon nzlxMe ‘(v%s wagsheﬂ wtwaszei)(Ml 96 (m

e b 5 (L el e, B Ol S e i 27 070

4.6x50 mMm lO%MkVGMCEId with GOAGNVEOHHWAGer 308 i), @a@%%ﬁ@ andibninen

gradi ent, ) . (Mt de sa f or mat.i on:
7001091 To 5 S GIoTen 15 R fadcbich M oo SXERER S ERaR e SRR oy 3, 3-
di et hyl pi per sdididds g/,ll)eoﬁennﬂtylmvd wils TN UT Bdsezhi ¥ Qitl wisdegcted-inee gk fateppan- 2- y 1
2- nor phol i noet rbon (222 ng, 0.363 mmol ) in EA (4 nL) was added
HCL in di oxangl%‘é eFrP_“r a% mmol ). The mixture was sonicated briefly

until a slight haze fornms in the solution then allowto stir rapidly

overnight. The solids were filtered and dried to provide 220 of a solid.
TH NV (DVBO. 6. 400 it R ing- 68—t propb 7 B R34 . 6. 49 (m
0. 5H, 6.20,( . 0.7H), 439(m2H),3.94
(M 4H) | go7ghlntq’et§ﬁl2nfeﬁd9191 gfﬁ3rget¥1§h3uta41 Pgrée(glkcr}] 18H), 1.52-1.32 (m 8H),
0.2 (d, J-66Hz 1H), 082(cF' 6~6 Hz, 3H), 0.79 (d, J=6.6 Hz, 2H),
0.69 (m 3H), 0.61 (m 4H). HPLC tgH >99% rt 3.25 min (Chromalith
Speedrod, C18, 4.6x50 nm 10% MeOHat§ Yo MeOH water with 0.2% H3PO4,
4 mn gradient, 4 nL/mn) 10EXAMPLE 8
[00103] 1- ((R) - 1- (( S) - 4- ( 4- chl or opheny1) ~%- h dr d%%%'3, 3- di net hyl pi peridin-1-y
1) - 3-met hyl -1 - oxobut an-2-y1) - 3- ( 2- hydr oxy- 2- net hyl propyl)urea ( Conpound 1,
300 nmg, 0.661g®pl) WS lgbéﬁﬂlmﬁasﬁc%a%a%er( By IiR) I{SJ% (4C with stirring
under 15 nitrogen then di benzyl dil sopropylp osphor amdite (456 ng, 1.322
mol ) was addeldofophdngiedchyidyoxyd, I-dimedwaliperid 931 -yl 3 -metRA A - mm}m 2The reaction
cont ai ned so &l 02: (0.020
m., 0.661 mmo Cg%%lggségg%q %lm%?) rregd ?%eﬁl Eﬂo\?@?g 19[h%éu]ilrlﬁ'%O ﬁg Jrf%alﬁlfl on was

t hen washeés wi288ﬁ) rﬂﬁi%) Ne 2SR pldNn lCAdditamdthb réanton niixerrowgadtined by &r was

dried over so sul fate and concentrated to 056 | ass

Whi ch was. pur £Pitedty B Enfitie SRRRT AR S 5% SR TR AL ™1 0006

Et (()QC( E %) 911 wai &y évaperaeh hathingte 761t (8100 mit Yang khee € HHCheMzYbmL) to yield a

4- (4- chl orophé‘ﬂ@l()mtlﬁuﬁm%‘%&g-% UG MYy pi peri di n-1-y1) - 3- met hyl - 1- oxobut a
n-2- yQurei do) - 2- met hyl propan-2-y1l phosphate (460 ng, 0.644 mml, 97 %
yield) of a glass as product. WD 2011/044309PCT/ US2010/ 051731 5UT| LITY
[00104] 1 ROgeneral$tepfie pr odhed BF1{Ee4ddeplocenhesDfdniiea-34) have been

h tob By di spl
acivity ac atRan) Eotedls CUETLAR L SEANAL Skhlblde %1c' compounds are

expected to be useful in thel ment of human di seases associated with
(

chenoki nes and their cognate 1 epiors. [00105] The prodrugs of the
i nvention were prepared to provide

frAipHov sol ubiAty and stability
properties over Conpound |, as showi_bai_o irﬂJIa. The solubility of
Conpound 1 is 0.047 ng/nL in pH 6.6/buffdr 4k dBterm ned by the methods

outlined above. The chemical stability h8 f-life at pH1 is 30 h and at pH

T4 A5t TS el 209 Al AOANETELNANS. At Ll 08 du il fiRi8RNe assays,

For Table 1, aqueous sta ife refers to the conversion of
the prodrug t @mglmﬁqjdlwmed_herem are the totals used to carryout the experiments in the two

25  flasks. (R)-2-amino-1-((S)-4-(4-chlorophenyl)-4-hydroxy-3,3-dimethylpiperidin-1-
y)-3-methylbutan-1-one, HCL (20 g, 53.3 mmol) and DIPEA (18.61 mL, 107 mmol)
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were mixed in CH2Cl, (15 mL) at rt with stirring, and then phenyl carbonochloridate
(6.71 mL, 53.3 mmol) in 10 ml of methylene chloride was added drop wise via an
addition funnel. Upon completion of addition, the reaction mixture was stirred for
one hour. After this time, an additional 0.2 equiv. of DIPEA followed by a solution
of phenyl chloroformate in methylene chloride was added. The organic and aqueous
layers were separated. The organic layer was washed with 1N HCI, sat aq. NaHCOs,
and brine; dried and then stripped to give an oil. To the oil, with stirring at rt, was
added 25 ml of MeCN. Upon completion of addition, solids formed after stirring for
10 min. Ether (50 mL) was added and the resulting mixture was stirred for 5 minutes.
After this time, additional ether (25 mL) was added and stirring was 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 hexanes/EtOAc to 100%
EtOAc) to give an additional 6.72 g of product 6.72 g (total mass yield 19.7 g, 81%
yield).

Step 8: Compound of Formula I

@
[0083] Under a nitrogen atmosphere, phenyl (R)-1-((S)-4-(4-chlorophenyl)-4-

hydroxy-3,3-dimethylpiperidin-1-yl)-3-methyl-1-oxobutan-2-ylcarbamate (16.0 g,
34.9 mmol), 1-amino-2-methylpropan-2-ol (3.42 g, 38.3 mmol) and DIPEA (6.70 mL,
38.3 mmol) were mixed with stirring in MeCN (30 mL) at rt. The resulting
suspension was heated to reflux, during which time the suspension became a colorless
solution. After stirring at reflux for about 20 minutes, solids precipitated. After
stirring at reflux for 1.5 h, 20 ml of acetonitrile and another 0.1 equiv. of 1-amino-2-
methylpropan-2-ol and DIPEA were added. The reaction mixture was stirred for an

additional 1.5 h. After this time, the reaction mixtured was removed from heating and
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allowed to cool to rt. While cooling to rt, water was added to precipitate the product
(~240 mL) and the resulting free flowing suspension was stirred overnight. At the
conclusion of this period, the resulting solids were collected by filtration, rinsed 2
times with water and then dried under high vacuum for 6 hours to give 15.4 grams of
5 solids. These solids (and an additional ~1 gram of pilot batch) were slurried in 50 mL

of acetone at rt with stirring, and then 3 times the volume of water (150 mL) was
added. The free-flowing suspension was stirred overnight. After this time, the
resulting solids were collected by filtration, rinsed twice with water and then dried for
48 h to give 15.2 grams of the Compound of Formula I as a solid. 'H NMR (500

10  MHz, methanol-dy4, rotameric) & ppm 7.47 (dd, /=15.4, 8.8 Hz, 4 H), 7.31 (dd, J=8.5,
5.2 Hz, 4 H), 4.71 (dd, /=12.1, 6.1 Hz, 2 H), 4.54 (ddd, J/=12.9, 2.5, 2.2 Hz, 1 H), 3.98
-4.08 (m, 2 H), 3.58 - 3.68 (m, 2 H), 3.48 (dd, /=12.9, 1.4 Hz, 1 H), 3.13 - 3.21 (m, 2
H), 3.06 - 3.14 (m, 4 H), 2.70 (td, /=13.6, 4.7 Hz, 1 H), 2.61 (td, /=13.5, 5.0 Hz, 1 H),
2.09 (dq, /~13.2, 6.6 Hz, 1 H), 1.95 (dq, /=13.3, 6.7 Hz, 1 H), 1.60 (ddd, /=13.9, 2.5,

15 2.3Hz, 1 H), 1.51(ddd, /=14.2,2.6,2.5 Hz, 1 H), 1.16 (s, 6 H), 1.14 (d, /=1.7 Hz, 6
H), 1.05 (d, /=7.2 Hz, 3 H), 0.98 (d, J/=7.2 Hz, 3 H), 0.94 (d, /=6.6 Hz, 3 H), 0.91 (d,
J=6.6 Hz, 3 H), 0.82 (s, 3 H), 0.81 (s, 3 H), 0.79 (s, 3 H), 0.75 (s, 3 H). “C NMR
(126 MHz, methanol-d4) & ppm 173.6, 173.3, 161.1, 160.8, 144.8, 144.6, 133.82(2 C,
s), 130.2(4 C,s), 1283 (4 C, 8), 76.0, 76.0, 71.7, 71.7, 55.9, 55.2, 55.1, 51.8 (2 C, ),

20  51.1,43.0,40.4, 39.9,39.3,34.8,33.7,33.1,32.4,27.2 (2 C, 5),27.1 (2 C, 5), 23.1,
22.8,21.4,21.1,20.3,19.8, 17.9, 17.7, m/z: 454.2 [M+]".

Step 9: Example 1

(o]
N N)LN o
NH
H H/YJ\/ 2
o (o]

25  [0084] A solution of Compound 1 (200 mg, 0.441 mmol), 2-(((9H-fluoren-9-
yl)methoxy)carbonylamino)acetic acid (262 mg, 0.881 mmol), and DMAP (10.76 mg,
0.088 mmol) was treated with DCC (182 mg, 0.881 mmol), and the mixture was
stirred at room temperature for 7 hours. Analysis by LC/MS indicated only ~50%

conversion of the starting material, and indicated a substantial amount of the
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anhydride resulting from self-coupling of the amino acid. The mixture was treated
with additional 2-(((9H-fluoren-9-yl)methoxy)carbonylamino)acetic acid (262 mg,
0.881 mmol) and DCC (182 mg, 0.881 mmol), then stirred overnight at room
temperature.

[0085] The mixture was filtered, and the filtrate was purified over a 24 g silica gel
column, eluting at 40 mL/minute with an ethyl acetate/hexanes gradient to yield a
film which contained some unidentified impurities. The material was re-purified over
a 24 g silica gel column, eluting at 40 mL/minute with 4% then 10%
methanol/methylene chloride to yield 1-(3-((R)-1-((S)-4-(4-chlorophenyl)-4-hydroxy-
3,3-dimethylpiperidin-1-yl)-3-methyl-1-oxobutan-2-yl)ureido)-2-methylpropan-2-yl
2-(((9H-fluoren-9-yl)methoxy)carbonylamino)acetate (197 mg, 0.261 mmol, 59.2 %
yield) as a colorless film. MS (ES+) =733.3 (M+H)™.

[0086] A solution of 1-(3-((R)-1-((S)-4-(4-chlorophenyl)-4-hydroxy-3,3-
dimethylpiperidin-1-yl)-3-methyl-1-oxobutan-2-yl)ureido)-2-methylpropan-2-yl 2-
(((9H-fluoren-9-yl)methoxy)carbonylamino)acetate (180 mg, 0.245 mmol) and 1-
octanethiol (0.426 mL, 2.455 mmol) in anhydrous THF (3 mL) was treated with DBU
(7.40 uL, 0.049 mmol), and the mixture was stirred overnight at room temperature.
[0087] The solvent was evaporated with a stream of nitrogen, and the residue was
purified over a 12 g silica gel column, eluting at 30 mL/min with a
methanol/methylene chloride gradient to yield 1-(3-((R)-1-((S)-4-(4-chlorophenyl)-4-
hydroxy-3,3-dimethylpiperidin-1-yl)-3-methyl-1-oxobutan-2-yl)ureido)-2-
methylpropan-2-yl 2-aminoacetate (105mg, 0.205 mmol, 84 % yield), as a colorless

glass. MS (ES+)=511.1 (M+H)".

EXAMPLE 2

OH
o
(o)
NT;(NJLNA
1
o H H o

[0088] A solution of compound 1 (200 mg, 0.396 mmol), BOC-L-Alanine (188
mg, 0.991 mmol), 4-(Dimethylamino)pyridine (121 mg, 0.991 mmol) in DCM (5 mL)

Cl

Yn|
z
I
N
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was treated with a solution N,N'-Dicyclohexylcarbodiimide (229 mg, 1.110 mmol) in
DCM (2 mL) and the mixture stirred at rt for 24 h. The reaction was filtered to
removed N,N-dicyclohexyl urea and the filtrate concentrated on a rotary evaporator.
The residue was dissolved in EtOAc (15 mL), cooled to 0 °C and additional N,N-
dicyclohexyl urea filtered off. The filtrate was washed with 1 M KHSOy (3 times),

water and 5% NaHCO3 (3 times), dried (NaySO,) and concentrated. The crude

product was purified by flash chromatography using a 12 g silica gel cartridge and
eluting with 0-75% EtOAc/hexanes to give (S)-1-(3-((R)-1-((S)-4-(4-chlorophenyl)-4-
hydroxy-3,3-dimethylpiperidin-1-yl)-3-methyl-1-oxobutan-2-yl)ureido)-2-
methylpropan-2-yl 2-(tert-butoxycarbonylamino)propanoate (160 mg, 0.256 mmol,
64.5 % yield) as a solid.

[0089] A solution of (S)-1-(3-((R)-1-((S)-4-(4-chlorophenyl)-4-hydroxy-3,3-
dimethylpiperidin-1-yl)-3-methyl-1-oxobutan-2-yl)ureido)-2-methylpropan-2-yl 2-
(tert-butoxycarbonylamino)propanoate (160 mg, 0.256 mmol) in DCM(0.5 mL) was
treated with 4M Hydrochloric acid (4 mL, 16.00 mmol) in dioxane and stirred at rt.
After 10 min, LC-MS showed the starting was >95% consumed by-product derived
from the cleavage of the piperidine amide bond (m/z = 240) as also formed in

approximately 10% yield. The reaction was added dropwise to saturated NaHCO3

solution (35 mL) and the mixture extracted with DCM (3 x 50 mL). The extract was
washed with brine, dried (Na2S04) and the crude product purified by medium C18
chromatography (13 g cartridge) and eluting with 0-70% A/B.
Flow Rate: 30 mL/min
Mobile Phase: A: 10% MeOH - 90% water - 0.1% TFA

B: 90% MeOH - 10% water - 0.1% TFA
[0090] The fraction containing the product were pooled, concentrated on a rotary
evaporator to remove most of the methanol solvent, the residue treated with saturated
NaHCOj solution to pH 8 and extracted with DCM. The extract was washed with
brine, dried (Na,SO,) and concentrated on a rotary evaporator to give the product was
a white semicrystalline solid. The solid was dissolved in acetonitrile/water (2 mL/8
mL) and the cloudy solution was frozen and lyophilized to give (S)-1-(3-((R)-1-((S)-
4-(4-chlorophenyl)-4-hydroxy-3,3-dimethylpiperidin-1-yl)-3-methyl-1-oxobutan-2-
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ylureido)-2-methylpropan-2-yl 2-aminopropanoate (65 mg, 0.121 mmol, 47.4 %
yield) as a solid.

EXAMPLE 3

7;( il th?wz

[0091] A solution of compound 1 (215 mg, 0.426 mmol), BOC-L-Valine (231 mg,
1.066 mmol) and 4-(Dimethylamino)pyridine (130 mg, 1.066 mmol) in DCM (5 mL)

Cl

was treated with a solution of N,N'-Dicyclohexylcarbodiimide (246 mg, 1.193 mmol)
in DCM (2 mL) and the mixture stirred at rt for 48 h. The reaction was filtered to
removed N,N-dicyclohexyl urea and the filtrate concentrated on a rotary evaporator.
The residue was dissolved in EtOAc (15 mL), cooled to 0 °C and additional N,N-
dicyclohexyl urea filtered off. The filtrated was washed with 1 M KHSOy (3 times),

water and 5% NaHCO3 (3 times), dried (NaySO,) and concentrated. The crude

product was purified by flash chromatography using a 12 g silica gel cartridge and
eluting 0-75% EtOAc/hexanes to give the desired product (S)-1-(3-((R)-1-((S)-4-(4-
chlorophenyl)-4-hydroxy-3,3-dimethylpiperidin-1-yl)-3-methyl- 1 -oxobutan-2-
ylureido)-2-methylpropan-2-yl 2-(tert-butoxycarbonylamino)-3-methylbutanoate
(170 mg, 0.260 mmol, 61.1 % yield) as a solid.

[0092] A solution of (S)-1-(3-((R)-1-((S)-4-(4-chlorophenyl)-4-hydroxy-3,3-
dimethylpiperidin-1-yl)-3-methyl-1-oxobutan-2-yl)ureido)-2-methylpropan-2-yl 2-
(tert-butoxycarbonylamino)-3-methylbutanoate (170 mg, 0.260 mmol) in DCM (0.5
mL) was treated with 4 M Hydrochloric acid (4 mL, 16.00 mmol) in dioxane and
stirred at rt. After 10 min, LC-MS showed the starting material was >95% consumed.
[0093] The reaction was added dropwise to saturated NaHCOj solution (35 mL)
and the mixture extracted with DCM (3 x 50 mL). The extract was washed with

brine, dried (NaySO,) and the crude product purified by medium C18

chromatography (13 g cartridge) and eluting with 0-70% A/B.
Flow Rate: 30 mL/min
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B: 90% MeOH - 10% water - 0.1% TFA
[0094] The fraction containing the product were pooled, concentrated on a rotary
evaporator to remove most of the methanol solvent, the residue treated with saturated
NaHCOj3 solution to pH 8 and extracted with DCM. The extract was washed with
brine, dried (Na,SO.) and concentrated on a rotary evaporator to give the product as a
semicrystalline solid. The solid was dissolved in acetonitrile/water (2 mL/8 mL) and
the cloudy solution was frozen and lyophilized to give (S)-1-(3-((R)-1-((S)-4-(4-
chlorophenyl)-4-hydroxy-3,3-dimethylpiperidin-1-yl)-3-methyl- 1 -oxobutan-2-
ylureido)-2-methylpropan-2-yl 2-amino-3-methylbutanoate (55 mg, 0.097 mmol,
37.4 % yield) as a solid.

EXAMPLE 4

OH
(o)
NTI\IJLN/JQO\H/
o n H 0

[0095] A solution of compound 1 (100 mg, 0.220 mmol), DCM (10 mL), Acetic
anhydride (0.104 mL, 1.101 mmol), triethylamine (0.061 mL, 0.441 mmol) and 4-

Cl

dimethylaminopyridine (5.38 mg, 0.044 mmol) was stirred in a stoppered flask for 48
h. LCMS showed the desired product with 20% starting material remaining. The
mixture was diluted with DCM (25 mL), washed with pH 4 acetate buffer (5 mL) and
brine, dried (Na,SO,) and concentrated on a rotary evaporator. The crude product
was purified by flash chromatography using a 12 g silica gel cartridge and eluting
with 0-100% EtOAC/hexanes (TLC visualization by cerium molyb.). The fraction
containing the product were pooled and concentrated on a rotary evaporator to give a
solid. The solid was dissolved in 10% aqueous acetonitrile and lyophilized to give 1-
(3-((R)-1-((S)-4-(4-chlorophenyl)-4-hydroxy-3,3-dimethylpiperidin-1-yl)-3-methyl-1-
oxobutan-2-yl)ureido)-2-methylpropan-2-yl acetate (65 mg, 0.128 mmol, 58.3 %

yield) as an amorphous solid.

EXAMPLE 5
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[0096] A solution of compound 1 (100 mg, 0.220 mmol), propionic anhydride
(0.282 mL, 2.203 mmol), DMAP (53.8 mg, 0.441 mmol) and DCM (5 mL) was
stirred at rt for 24 h and then concentrated on a rotary evaporator. The crude product
was purified by medium pressure C18 chromatography using a 13 g ISCO cartridge
and eluting with 0-80% gradient MeOH/H»O over 10 min. The fractions containing

the product were pooled, concentrated and lyophilized to give 1-(3-((R)-1-((S)-4-(4-
chlorophenyl)-4-hydroxy-3,3-dimethylpiperidin-1-yl)-3-methyl- 1 -oxobutan-2-
ylhureido)-2-methylpropan-2-yl propionate (90 mg, 0.173 mmol, 79 % yield) as a
solid.

EXAMPLE 6

OH
(o] 0 0.
N JL/JQ\H’V\"/\)LOH
N 0 0
(o] H

[0097] Compound 1 (0.215 g, 0.474 mmol) in DCM (3 mL) is added pyridine
(0.192 mL, 2.368 mmol) followed by dropwise addition of chloromethyl

Cl

carbonochloridate (0.084 mL, 0.947 mmol) over a period of 3 min at RT. The initial
heterogeneous mixture becomes homogenous towards the end of the addition of
chloromethyl carbonochloridate. The contents were stirred at RT for 1h at which time
LCMS (Luna 3u C18 4.6 x 30 mm; solvent A = 10% MecOH, 90% H20, 0.1% TFA,
solvent B = 90% MeOH, 10% H20, 0.1% TFA) indicated the presence of a major
peak with the desired mass. The reaction mixture was concentrated, the residue
dissolved in MeOH (1.5mL) and subjected to prep. HPLC (Phenomenex Luna AXIA
5uC18 30 x 100 mm; 8 min. gradient; solvent A = 10% MeOH, 90% H20, 0.1%
TFA, solvent B = 90% MeOH, 10% H20, 0.1% TFA). The desired fractions are
collected, concentrated and partitioned between DCM (10 mL) and brine (10 mL).
The DCM layer is separated, dried over sodium sulfate and concentrated to yield

chloromethyl 1-(3-((R)-1-((S)-4-(4-chlorophenyl)-4-hydroxy-3,3-dimethylpiperidin-
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1-yl)-3-methyl-1-oxobutan-2-yl)ureido)-2-methylpropan-2-yl carbonate (0.19 g,
0.348 mmol, 73.4 % yield).
[0098] To chloromethyl 1-(3-((R)-1-((S)-4-(4-chlorophenyl)-4-hydroxy-3,3-
dimethylpiperidin-1-yl)-3-methyl-1-oxobutan-2-yl)ureido)-2-methylpropan-2-yl

5 carbonate (0.19 g, 0.348 mmol) in DMF (2 mL) are sequentially added triethylamine
(0.048 mL, 0.348 mmol) andfumaric acid (0.020 g, 0.174 mmol) at RT. Contents
heated at 70 oC (oil bath temp.) for 20h. The reaction mixture was cooled to rt and
subjected to prep. HPLC (Phenomex Luna AXIA 30 x 100 mm; 10 min. gradient;
solvent A = 10% CH3CN, 90% H20, 0.1% TFA, solvent B = 90% CH3CN, 10%

10 H20,0.1% TFA). The desired fractions are collected and concentrated. The residue
is partitioned between DCM (20 mL) and brine (10 mL). The DCM layer is dried
over sodium sulfate and concentrated to yield (R,E)-3-((S)-4-(4-chlorophenyl)-4-
hydroxy-3,3-dimethylpiperidine-1-carbonyl)-2,8,8-trimethyl-5,10,14-trioxo0-9,11,13-
trioxa-4,6-diazaheptadec-15-en-17-oic acid (0.022 g, 0.035 mmol, 10.11 % yield).

15  [0099] The semi-solid that is obtained is dissolved in MeOH (0.2 mL) and water
(1.5 mL) and freeze dried overnight to a solid. Anal. RP-HPLC: #z = 3.40 min (YMC
S5 Combi ODS 4.6 x 50 mm; 4 min. gradient; solvent A = 10% MeOH, 90% H20,
0.2% H3POy, solvent B = 90% MeOH, 10% H20, 0.2% H3POy4. Purity: > 96%. MS

(ESI) m/z 626.20 (M+H )"
20 EXAMPLE 7

cl
OH
JOL/JQO O
N NN \(I)r Br
o n H

Step 1:
[00100] Compound 1 in CH,Cl, (12 mL) at 0 °C was added pyridine (0.534 mL,
6.61 mmol) followed by 2-bromoethyl carbonochloridate (413 mg, 1.982 mmol). The
25  reaction was allowed to warm to rt slowly and stir for 4 h. The reaction was
concentrated and partitioned between EA (40 mL) and water (20 mL). The layers
were separated and the EA layer was further washed with 0.5 N HCI, dilute aq.
NaHCO;3, then brine. The EA layer was dried (Na,SQO,), filtered and concentrated.
The product was purified via flash chromatography on SiO2 (25% to 50%
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EA/heptane to 100% EA) and dried to afford 2-bromoethyl 1-(3-((R)-1-((S)-4-(4-
chlorophenyl)-4-hydroxy-3,3-dimethylpiperidin-1-yl)-3-methyl- 1 -oxobutan-2-
ylhureido)-2-methylpropan-2-yl carbonate (790 mg, 1.267 mmol, 96 % yield) as a

solid.
5 HPLC Purity: 97%, rt 4.00 min; LCMS: 606.3 (M+)
Ci
OH
i ,_ko o0

N S (@
o n H

Step 2;

[00101] To a solution of 2-bromoethyl 1-(3-((R)-1-((S)-4-(4-chlorophenyl)-4-
hydroxy-3,3-dimethylpiperidin-1-yl)-3-methyl-1-oxobutan-2-yl)ureido)-2-

10 methylpropan-2-yl carbonate (730 mg, 1.289 mmol) and K»CO3 (356 mg, 2.58
mmol) in DMF (3 mL) was added morpholine and the reaction was stirred at rt
overnight. After drying the crude product overnight under high vacuum, the residual
glass was purified via column chromatography (50% EA/hep to 100% EA to 5%
MeOH/EA) to furnish 1-(3-((R)-1-((S)-4-(4-chlorophenyl)-4-hydroxy-3,3-

15  dimethylpiperidin-1-yl)-3-methyl-1-oxobutan-2-yl)ureido)-2-methylpropan-2-yl 2-
morpholinoethyl carbonate (620 mg, 1.014 mmol, 79 % yield) as a foam. '"H NMR
(CDCl3, 400 MHz, rotameric) 6 7.40-7.24 (m, 4H), 5.44 (dd, J/=21.9, 8.8 Hz, 1H),
5.13 (dt, /=21.1, 5.7 Hz, 1H), 4.82 (m, 1H), 4.65 (br d, 0.5H), 4.20 (t, /= 6.2 Hz, 2H),
3.95 (m, 0.5H), 3.71 (t, /4.8 Hz, 4H), 3.58 (m, 1H), 3.43 (m, 3H), 3.15 (dt, J=13.1,

20 2.6 Hz, 0.5H), 3.05 (d, /=12.7 Hz, 0.5H), 2.64 (t, J/=5.7 Hz, 2H), 2.51 (t, /~4.4 Hz,
4H), 1.96 (m, 1H), 1.54 (m, 1H), 1.47-1.43 (m, 6H), 1.06 (d, /=6.6 Hz, 1.5H), 0.97-
0.76 (m, 10.5H). HPLC Purity: >99%, rt 3.23 min (Chromalith Speedrod, C18,
4.6x50 mm, 10% MeOH/water to 90% MeOH/water with 0.2% HzPO,4, 4 min
gradient, 4 mL/min). LCMS: 611.38 (M+)

25  Hydrochloride salt formation:

[00102] To asolution of 1-(3-((R)-1-((S)-4-(4-chlorophenyl)-4-hydroxy-3,3-

dimethylpiperidin-1-yl)-3-methyl-1-oxobutan-2-yl)ureido)-2-methylpropan-2-yl 2-
morpholinoethyl carbonate (222 mg, 0.363 mmol) in EA (4 mL) was added HCI in
dioxane (0.086 mL, 0.345 mmol). The mixture was sonicated briefly until a slight
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haze forms in the solution then allow to stir rapidly overnight. The solids were
filtered and dried to provide 220 mg of a solid. "H NMR (DMSO-ds, 400 MHz,
rotameric) 8 7.45 (m, 2H), 7.35 (m, 2H), 6.44 (m, 0.5H, 6.20 (m, 0.5H), 5.09 (s,
0.7H), 4.58 (m, 0.7H), 4.39 (m, 2H), 3.94 (M, 4H), 3.73 (t, /=11.9 Hz, 2H), 3.43-2.89

5 (m, 18H), 1.52-1.32 (m, 8H), 0.2 (d, /= 6.6 Hz, 1H), 0.82 (d, J=6.6 Hz, 3H), 0.79 (d,
J=6.6 Hz, 2H), 0.69 (m, 3H), 0.61 (m, 4H). HPLC Purity: >99%, rt 3.25 min
(Chromalith Speedrod, C18, 4.6x50 mm, 10% MeOH/water to 90% MeOH/water
with 0.2% H3PO,, 4 min gradient, 4 mL/min)

10 EXAMPLE 8

o
o
N NJ\N I
- H/A\T<;/RTOB"

OBn
[00103] 1-((R)-1-((S)-4-(4-chlorophenyl)-4-hydroxy-3,3-dimethylpiperidin-1-yl)-
3-methyl-1-oxobutan-2-yl)-3-(2-hydroxy-2-methylpropyl)urea (Compound 1, 300
mg, 0.661 mmol) was dissolved in CH,Cl, (10 mL) at 25 °C with stirring under
15  nitrogen then dibenzyl diisopropylphosphoramidite (456 mg, 1.322 mmol) was added
followed by 1H-tetrazole (93 mg, 1.322 mmol). The reaction contained some solids
which dissolved after several minutes. H»>O; (0.020 mL, 0.661 mmol) was added and
stirred for several hours. The reaction was then washed with 10% NayS,0s5, 1N HCI,
and brine. The organic layer was dried over sodium sulfate and concentrated to give
20 560 mg of a glass which was purified over silica gel in 3:1 to 1:1 hexanes/EtOAc to
100% EtOAc to 9:1 methylene chloride/methanol to givee dibenzyl 1-(3-((R)-1-((S)-
4-(4-chlorophenyl)-4-hydroxy-3,3-dimethylpiperidin-1-yl)-3-methyl-1-oxobutan-2-
ylureido)-2-methylpropan-2-yl phosphate (460 mg, 0.644 mmol, 97 % yield) of a

glass as product.

25
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5 UTILITY

10

15

[00104] In general, the prodrugs of the compound of formula (I) have been shown
to be modulators of chemokine receptor activity. By displaying activity as a
modulator of chemokine receptor activity, the compounds are expected to be useful in
the treatment of human diseases associated with chemokines and their cognate
receptors.

[00105] The prodrugs of the invention were prepared to provide improved
solubility and stability properties over Compound I, as shown below in Table I. The
solubility of Compound 1 is 0.047 mg/mL in pH 6.6 buffer as determined by the
methods outlined above. The chemical stability half-life at pH 1 is 30 h and at pH 7.4
it is >22 h according to the methods outlined in the above assays. For Table 1, the

aqueous stability half-life refers to the conversion of the prodrug to compound 1.
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TABLE 1
Aq. Stability
Aq. sol.,, half-life
Ex. # Prodrug Structure mg/mL (pH) (pH 1/7.4)
Hrs
ci on 1.1 (6.5) 159 /86
1 -
o)
N NJLH/JQO\CI)(\NHZ
cl on Not tested Not tested
2 o =
o) 5
N NJLH/JQO\CI)(\NHZ
H
cl on >0.6 (6.5) 237 />22
3 = 7
o) H
N NJLH/JQO\CI)(\NHZ
cl 0.03 (6.5) 29 />22
4 2 o
ho
»;(JL T
H
cl 0.04 (6.5) 259>22
5 2 o
o
N NJLHAI(\
H
c on 2.2 (6.5) 61/49
6 s o
2 0.0 _ O
NTI‘JJLN*T ~ \“/\)L
P H 0 0
o H
cl on 0.34 (6.5) 85/131
7 =
0
0.0
”7;(~JLN/—'<T >
o # " ° k,o
cl on >7.2 (7.4) 32/
8 =
0 | o._oH
N)I“JLN o"l::"OH
L
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1.12 (6.5) >22 / >22 33 a * OH

"NYO Oyy,

le ' 1HOOOH H >1.6(6.5)

>22 34 a * OH _ o000)r so3i- o0 H >0.18 (6.5) 47 / >22 35 Cl *
WO 2011/044309 PCT/US2010/051731
¢l oH 1.6 (6.5) 25/72
9 > “:( o
J 0., 0._0
OH
cl Not tested <1/
10 2y
o)
o._O. _OH
N)]:(NJLN ~ " ~OH
1 H
o H
cl Not tested 107/0.3
11 oH
o)
|:o 0.0, /
N)I}‘JLH T ~ c"::;OH
H
cl 82/0.3
12 oH
o)
§ o o
cl Not 10.1/0.25
13 oH o determined
NWF(NJLN/JQOTOVO NH,
) H (o]
H
cl 0.18 (7.4) 49 /107
14 5
o)
NTIJL /J<)Tovo NH,
NN )
H
cl 0.022 (7.4) >22 />22
15 v
o)
0. _0.__O
N NJLN,—k Y
' N o o
cl Not unstable
16 oH o determined
N7I H /J@Tovo\“)\o,*
N ) )
H
cl <0.007 >22 />22
17 OH o 0 (7.4)
NTI:JJLH ko\l(\)Lo/\
H
cl 0.059 (7.4) >22 />22
18 24
o)
Nm:(NJLH/—ko\“/\)Lo/
H




OH
OOH N

sanple in 5 mM of nethanol

OH 00.1 H 0.18 (6.5) 100 / 30.3 36 a * OH _
1<Cly0 IHO H >1.2 (6.5) 97 / >22h

If the materi al

oOll, Pc

Ther nodynam ¢
Equi | i briwo2sgqueezss Sol ubility Assay [00106] Standards Pcegse@iosr’31 [ 00107]
The calibration standard is prepared by accurately weighing 0.5-0.7 ng of

Is not fully soluble in

OH

1.0

met hanol , ot her sol vents such as DMSO or m xed solvents w |l be used.
[ 00108] * The¢ cali bf ail standard s typically PreRa @3 reshy) medi ate
before 5the s{art| of ssay, A two-poiryg callbratlon curve should b
used to determ nel the“copcant aﬁL&QL% hdl final| solution.|A serial
dilution is perforned 0 S ol'ut?bn. {[00109] Test Sanple
Preparati on_[00110] The fin&#t 8Hat irated solutiod is prepared by adding
m of the appropr| & Oagueous sol vent to the réEi7d.0y pored or2of
material (11ng01n}) j;ff V|aI
JL OH
cl >16 (7.4) >22 />22
21 s
(o]
\%‘IWI\‘JLN/JQO\[(\SQM
1 H (o]
(o] H
cl >7 (6.5) 44 />22
22 2
(o]
Nj;(NJLN |:o\n/\,so3H
1 H (o]
(o] H
cl >0.3 (6.5) 25/23
23 2
(o]
Nj;(N JLN |:o\n,ovso3H
o n H °
cl 1.1 (6.5) 77 /522
24 2
RSO
1 H (o] c),I'-:—O
OH
0 >0.32 (7.4) 16.6/ 73
25
Not tested Not tested
26
0.5 36/>22
27 (6.5)
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The solution is sonicated and vortexed for

-30 s

econds.

The sanpl e sol ution

is placed on an orbiter that continually agitates the sanple solutions for

15- 24 houwwe 2at1/i4e39n t enper at ur e.
transferred to a 1.5m Eppendorf tube and centrifuged for -2 mn.

The fi nal

sat ur at ed solPaTiusro10®5t7TBEN
at 10000

rpnms. The supernatant fromthe 15saturated solution is transferred to a

glass HPLC vial without filtering since the 1.5 nL volune is insufficient
to saturat@ a Syrjnge fiToemis, This sanple preparatj on procegyreRulTif|es
the effects o§8non-s i i c blndlng to the filtargag apparatus. LC
Quantitation: [0p11 and sanpl e |are anal yzed by HPLC ugi ng
ei ther UYNi s 20di pde ar gEiﬁ g wavel engtlh detection. Typical
guantitati on wave| ength EO or 254 nm detgction wavel ength can be
i ndi vi dual 'y cusTpeiizad 10 optim ze Sensitivity.[ 4dyeaJdi T op [0V
detection, mass spec ry_detection is reconrended if available in prder
to confirmthe identi flth QFE’iﬁe ilnterest. [00112] Dilut)ons
of aqueous|test splutio Nor EC—UV peak is|25beyond the
| i near portion of|the standaTdHcdflbra |on curv Typical dilutions ingclude
100 ul/900|ul (X1p¥ 500 u1/500 ul (2X), as rgduilréd) Reagdht2h[ 00118]
HPLC gr ade| soBWent s Q 30Sol ytion Stgbility Assay [00114]
Acetonitrile Stock Sol aLifgpﬂenetonltrlle St ock| Sol uti on of| t he
prodrug by|dissol ying 1.5-2 ﬁg bf aozuratel y viei ghted cofpound in 5.0 ni
of acetoni triteihgo nt—vol Unetric fask. 001131 }.34'{85) JELF St K
Sol uti on: Dreﬁgr a 704 Buf f er morklng 5Sol ut|i 6 Of dru y adding f.5
m. of the Acetonifril ogk yolaut | %jﬂg‘l 5 niL |of stabllliy buffer inf a 20
m_L scintillation yial, N\HI/M ohgPth 3 |mL syringe|wit hdraw - 3| nL
of solution and fjlter u5|ng>the el meh 0.45 p.msyringe filter into a
clean 1.5 pL LC vj al his filtered solution w l|l1.leg683ed to22reduate | he
prodrug degragati pn the courﬁg of thg study. Target
concentration: 90;120 1. .%:Ei gous:| 30% Acetonitrile) [00[L16]
pH 1.0 Acidic Wrking Soltti nNJ%ﬁep r& a pHL. O Vbrking Solution of drug by
addi ng 1. 5-r—eftheAceto onitrle Stock Solutionto 35 nitof °+ﬁh-'-+/
buffer in a 20 nL id] ation V|aI m X very v&ﬂ”6(69%|ng 52% ﬁ%?syrlnge
withdraw - [3 L o er u5|ng thd Gel man 0. 45 p. m syringe
filter into a cle : igtﬁ NRAMEC Y™t Ared solution will be uked
to eval uate the pyodrug ‘degr datlwn t i? ough®ut®ttlhe course of the study|
Target congcentrat|on: 90-1201.ig/nm (70% Aqueoug: 30% Acetonitrile) [00117]
Fol | ow ng the sanpk eparation procedure descrli-peg @Bpve|a; sipol € sanpl e
(n=1) is prepgjed| fo agh pH condition. The sanples were then placed | n an
20 HPLC aut osanpl er I n alg??:§ﬂ"lfc ang.s ng es were anal yzed over p 24
hr peri od. | Prodrug remnaifm orté§a~ réflative to the initial peak
area (t = 0 h). Ip cases wheteHa converS|on to parent halfilife could pe
calculated, a t1/P was generated. Confirmation gf the conversion to parent
fromthe prodrug n& talned by LCM5 and HPLC drial8y(6i5s of | 16k F0inal
ti mepoi nt sanpfes| 2 G paranet ers are [shown bel ow. HPLC System
HP 1100 Series, Hew ett—PRa k d)L osanpl er Anal ytical col um|
Synergi 4u|Hydro [C18, 4.6nn1 henonenex Col um tenperature: 40 C
Aut osanpl er—tenp: 3,7 30—+ uvv rate—1—0nts d)” 1 >12(6.5) 97 />22h
36 OH P\OH
/J<’\Ir°\)\
Thermodynamic Equilibrium Aqueous Solubility Assay
[00106] Standards Preparation
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I nj ection Volune: 10 | AL Mobil e Phase: A: Acetonitrile B

0. 1% Phosphoric acid in water Run Tine: 14 0 m nutes Typical LCVS paraneters
are showwbebove4430€- M5 System Surveyor HPLC system Thecmaleemiogeal LCQ
Deca XP Max (lon trap) 5 Analytical colum. Synergi 4u Hydro C18, 4.6mm X
5.0 cm Phenonenex Col umm tenperature: 40 C Autosanpler tenp: 22 C Fl ow
rate:1 O nL/mn Injection Volune:5 [il, 10 Mobil e Phase: A: 95% Acetonitrile
/ 5% 20 mM A pHm HEitiBn <2y biofi | 9 i ' Acet at e
LCQ Paranete?gmgggatﬁﬁg%g&?ﬁg?g?m%@fEE%§a§9Ezgg%m%%%&?%%%gpggg?g%%?gCurrent
(uA): 10. 89 Vernagw Ywr\f:mahapol. dhihe mataripl i notFuly saubdipimdtkangl, vibet age (V) :
50, 44 [ 00118] MATHALLRR 15OSBOKLNELGRERL Riipp Y] de a target for
interfering w or pronoting imune cell function in a manmal, such as a
human. Conpouil¥d08]hatThadalibiatioostarplacing typice eprogdreefresh Gepedintefylrbire on ar e
particularly yseful .for nodylating,i ne cell function for thergpeutic

o poses. 51 BB g AT Agry rorneTBrESR R s MefteoR o %ieaBE BTG one
or nore prodru@gge@fativinef e fpAWsdtiaf A edriaudiautioh )s psfotiedashehdedndered t o be
useful in the prevention and/or treatnent of a wide variety of

inflanmat ory, ® Wi%¥ct i ous, and i mrunor egul atory di sorders and di seases,

i ncl udi ng aStPmnoﬂndTQQkﬁhqﬁ@PH%§§ﬁ§ﬁs, i nfection by pathogenic m crobes
(which, by definition, includes viruses), as well as autoinmune

30pat hol ogi es[WatH adhe fieal srwigied selidonis Preppied BY agingat- ey e5hE aprsentite [ 00120]
For exanplg, i t " i nhi-hit I I ions of a
nannalianlghe%@%f%ﬁgbg@ggﬁggg?gﬂggP&%OﬁEﬁgﬁggﬁéngﬁgﬁggﬁgggéﬁgé O%%y be

adni ni st er ed be jahdtiobiis soficated and edigsal for ~}r wv@s.) Thawealerratutiomisor
infectious di sﬁg Sdedn a'ﬁ‘so ate¥ ﬁ%{“j cl:otntim%ﬂe aolli te%eesaimn{el s% u, 10rtlsotr0y ﬁﬁép ﬁzoeu%ss t such as

| eukocyt e eniBréilon, auhesion  cheNoT axi's XOCYyt0SI'S {e.g., ol enzynes,
hi st am ne) or rdonf teaperatucy. YThegdalaboratedelor@ise js than trankfehed ©d. 1.4m0121]

Simlarly, the ingtant coppounds i ch prao one nore functions of the
marmal | o cheolBRITILT M BB BTk 10 2 B OOk Ty SRR aai R PEr ed o
stimul at e 1§i NeliG@tc@KolBINGHAR GRYsfodfrd kdAMIAS HIFLC Wikl witAvRt Bltdtink 8HBOMSe.5 such as
| eukocyte em gration, adhesion, chenotaxis, exocytosis (e.g., of enzynes,

hi stam ne) or MinfolEpsiaiBHiciRaUP sttBrRte Ay ERgElter e ERip 3mR)e PIRPYREbenef i ci al

stinu!ation 0Enk&£&@ﬁﬂﬁ&£&%yﬂ&9§%ﬁ&&ﬁqmﬁﬁébﬁﬁﬁ%ﬂiﬁpﬁﬁ&%@%@Bﬂ%ﬁ§ can be
recruited to conbat parasitic infections. In addition, treatnent of the

aforenentione&QﬂﬂEﬂEﬁ@@mnry, Sallergic and autoi mmune di seases can al so be
e S L
suf f i ci en0 codipdemtaytw vedbdewiveingibsisteationr dypptlouagikpioassivaangins el | s
I oush e it any e REMRAL PR R LSH PR RN BBt o v
of 10cells. sensitivity. In addition to UV detection, mass spectrometry detection is recommended

if available in order to confirm the identity of the HPLC-UV peak of interest.

[00112] Dilutions of aqueous test solutions are performed if HPLC-UV peak is

25  beyond the linear portion of the standard calibration curve. Typical dilutions include
100 ul/900 ul (X10) or 500 ul/500 ul (2X), as required.
Reagents
[00113] HPLC grade solvents are employed.

30 Solution Stability Assay
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[00122] In addition to primates, such as humans, a variety of other manmmal s
can be treated according to the nethod of the present invention. For

i nst ance, woanmmm@l48309i ncl udi ng but not limted to, cows, ®NEAS2019O&L73]
horses, dogs, cats, guinea pigs, rats or other bovine, ovine, equine,
canine, feline, rodent or nurine species can be treated. 15However, the
met hod can al so be practiced in other species, such as avian species. The
subj ect treat a@i1id) t ARMRENOIR ROV Eod: PrépafPH RecronitBleS i@k o/l 8f kN whom
modul ati on of chenokine receptor activity is desired. "Mdul ati on" as used
herein is inteiedag bydisselevap2s30 agtodgesnrasaly waighisil sempqyad i1 29 mdnfagoni sm
and/or partial. 296 bqggnﬁg&ggﬁéﬁkﬂ% eases or conditions of human or other
speci es which can e treate I'nhi bitors of chenokine receptor
function, inclWd&] bpH 7af BufifewtWdrkimg tSelitidn: Prepere apHatdByffeowosdihger gi ¢

ast h. - ai Ter GURCPHINE & ARy Baroaher PR il § i S Getlo SRER Ener Vi 1y

pneunoni tis, edsilifyaiit ine zoeiﬂl winttliagor Halgmix Wﬂf el Byingls QM) syringe

25e05|noph|I|c Fneunnnlas .9., Loeffler's ndrone chroni ¢ eosinophilic
pneunoni a), ed¥ ?fawm%mlcow%lpp prdsfiltes uying ths RN @wﬂrﬂ%&%’wer @ %yed- type
hyper sensi ti Vify, 1.5 H{Lelté t«iaI iBlis i SLIRRIEE b hdelPlo HB1Gte thd Hb@RgL hi C

pul nonary fibrosis, LD associated with rheumatoi d arthrltls systenlc

| upus eryt hend@gmiagon mmu)gh@s ihegossonich¢ studys , Tasges caneemrasioh: e9(b$2()sug/l‘5]~ogr en's
syndrone 1 t1S Qho,3 nyositis); system c anaphyl axis or
hypersenS| r?%pg‘%fg%géA”gﬁgﬁbna?Iergies (e.g., to penicillin,

cephal ospor | n§00,1 160Ss pHAphAtiti2 W&inglsaluﬂymdh@m&e dpHI1 '()OWI{RelgiS@gﬁsﬁ 'bDn of

e hounat of dUAEEKALINE ] Slorh bt Aectlfefl EHESST Y pe bl Ty UGy St o o

| upus erythenﬁi@ﬁv&Ls&M@&ﬁﬁﬁﬂhﬁnﬁi&M&%mﬂlUM%,thnDQﬁﬁ%eQMﬁ&ﬁ&GSZmL
gl onerul onephritis, autoi mune th¥ olditis ehcet's di sease; graft

rej ection (e.gf solytign epd Ak uaing diej an Q. ﬁ%umdm@eéilﬂemgrcvaff gleand]. 2BLiléh or
graft-versus t as Crohn's

di sease azg uP%zfg?%@%Q%gOhPBLk%gggﬁgg%ngﬁﬁet§§%ﬁ@ggg%gmﬁgﬁgderna

psori asi s (i ndiraghog the @atsk ofrd statle dTpga co@sntstioan do-i1 20 hamia ey der mat oses
such as an dermatlt|§b gczena atopic dermatitis, allergic contact
dermatitis, uffPesidR” YeWi®is (e.g., necrotizing, cutaneous, and

hyper sensi ti vigoy11aseblidwihsihe s8Rk begﬁlhﬁdrpprﬂéé@ﬁﬂetd'eé"cnb&pﬁioﬂ@@Elhélb c

fasciitis; cancers with | eukocyte infiltration of the skin or organs.

O her di sease& e GomYR Preprsd i copli RFhcarddiesi Tabiaaiss fieamien BIrsrditdhonses
are to bezbnhH?Lb%ﬁuﬁﬁﬂﬂQﬁnéﬁﬁﬁE&Q37“@%5&%hﬂ9%\Qﬁéaﬁmhe&bﬂ%EQQhP0
reperfusion injury, atherosclerosis, certain hematological nalignancies,

cyt oki nei nducediadoXrairugremeingig (%g eSpE])Qrted mdetkve tethdanibdipeakshiercl =0 h).

pol ymyositis, L 0 ns of human
or ot her spechgl%ﬁ%%ﬁycgﬁkgao?rg;?g%hafﬁﬁ% @ﬁﬁﬁgﬁiﬁg?égggb%%gnnklne
receptor funcgemmted rfoinfichegtiobut thacenvesionltd partedranothe bkodrug[ V@ bBthjnedi seases
or conditions,o eci es. whi ¢ be treated with
promoters of B%Lﬁggﬂﬁﬁiﬁgééﬁ?g?“Pﬁﬁ%?@%ﬁ“m?ﬂ@‘ﬁ@gy but are not linmited to:

| MMUNOSUPRS esTiital LEURanasert Hakhdwh begdi:vi dual s wi t h i mmunodefi ci ency
syndrones such as AIDS or_ other viral inf ctlons i ndi vi dual s under goi ng
radi ation t heFRp§,Syoe%h & Hbrisy ]H%HQT argl g Heaftd HPAMAKT di sease or drug
therapy (e.g. Angiytisal eelumey oﬁanetrgféhu g 38 dedn. PReAABE fppr essi on;

i mmunosuppr esSPEMNdeEPEEIEH A éﬁltal def|C|ency in receptor function or

ot her causes; A#ipamplerdemp:ons’ /dfCseases, such as parasitic di seases,
|ncludlng30bufkﬁﬂﬁwllnlted d@® et nt h i nfections, such as nemat odes (round
wor ns) ;  (Tri chuedtias VeluneEnt ed®blasi s, Ascari asi s, Fbokmorn1

Strongyl oi diasis, 25Trichinosis, filariasis),; trenatodes (flukes)
(Schlstosonlaéﬂ@ﬂeﬁh@ﬁorchlésﬁgwom@éStodes (tape worns) (Echi nococcosis,
Taeni asi s sagi nata, Cysti cemBe0sshhosptiosicasidlin waens, vi sceral |arva

m grai nes (e.gunTikeocara), 180shipgphi | i c gastroenteritis (e.g., Anisak

sp., Phocanenma sp.), cutaneous |arva m graines (Ancyl ostona braziliense,
Ancyl ost oma cani num). The conpounds of -tdoe present invention are
accordingly 30 useful in the prevention and treatnment of a wi de variety of

i nfl ammatory, infectious and i munoregul atory di sorders and di seases.
[00125] In addition, treatnent of the aforenmentioned inflammtory, allergic
and aut oi mmune di seases can al so be contenplated for pronoters of chenoki ne
receptor function if one contenplates the delivery of sufficient conmpound
to cause the | oss of receptor expression on cells through the induction of
chenDklne receptor 5|nternaI|zat|on or dellvery of conpound |n a_manner

Y NN A N




10(1) in the preparation and execution of screening assays for conpounds
that nodul ate the activity of chenokine receptors. Furthernore, the
conpoundswof2otii4g3obnvent i on are useful in establishing ecTdst@onstidng t he
bi ndi ng site of other compounds to chenokine receptors, e.g., by
conpetitive inhibition or as a reference in an assay to conpare its known
activity to a conpound with an unknown activity. Wen 15devel opi ng new
assays or protocols, the conpounds according to the present invention could

be used to te$9mggqKﬁA§Pﬁgﬁ&h¥§ﬁ%ﬁ§wn§@§@1f|calIy, such conpounds may be
provided in aL@CMﬁ% % éey XA Giernl RinniSE 1ld® B%rﬁﬁﬁygmﬁa'
research invol ﬂng at or nentloned dlseases he conpounds of the .
instant inyen u ve specific
nodul at or s ofC ég?é%caﬁ ﬁge% %y% %#£§1§ hgg ?gﬁp%gﬁg&%%%id utilize the
conmpounds of tﬁhmmnq %e%lon exanlne the specificity of G protein coupled
receptors tha . he ?’ou %p .be chenoki ne receptors, either by serving
as exanples o ﬁggu ds wh 8"hot bind or as structural variants of
conpounds act‘U@”B Pe¥e ré tors which may help define specific sites of

interacti The pr of .1 d of. fo la (1) are used
to treat g& E/B)\L?gﬁ%gad% 'sor de%sgg{é’ ‘%8}085“113? gﬁi %%T&OW“M%%% is,
osteoarthrit | s, septic shocR; SatArstogtlee Po%i2) mdrienmgainm At |
cardiovasculaLCéIP@@nyﬁWhaenndynanlc shock, sepsis syndrone, post i schem c
reper f usi on i AhaathyFlowdlager BRO4 Cr ohn' s di sease, i nfl ammat ory bowel di seases,
nycobact eri al AurfSeetn dny Rmmilnfgl tis, psoriasis, congestive heart 30failure,
fibrotic dbse@seent (¢hache@x9a, graft rejection, autoi mune di seases, skin

i nfl anmmat ory ®okargks): 500l ti pl e sclerosis, radiati on damage, hyperoxic

al veol ar i nj uCypillity\¢): 36k YO dementi a, non-insulin dependent diabetes
mel | i tus, ast bagillagModtegd ¢/)rd043 tis, atopic dermatitis, idiopathic
pulnonary fibrosis, bullous penph|g0|d hel mi nthic parasitic infections,

al | ergi c col i {Go318]€CXRMnaliaR Bhdatkide Vedeprs gréasPlandt A intdferih@With bal

eosi nophi lia, eosinophilic cellulitis, eosinophilic pneunoni as,

eosi nophi | i ¢ PHswiing amuisssil fsshen @ paanslowsk a4 hynsen. Gopgovnd theed

eosi nophi | i &, it drrdob € GRbRkine CREFGr {§£Etf%ﬂ%§e p%mqraggasefhmp[h@dmatmgodgkl n's
di sease, colonic carcinoma, Felty's syndronme, sarcoidosis, uveitis,

Al zhei ner, gIonmnmmmﬂé@ﬁhonﬁmﬂwamdm§ymn@ﬁwc | upus erythenatosus [00128] I n
anot her aspec e I dto
treat or %?evgmlhq 895#%& $£ %%%agwgﬁsef%% Cﬁd(igﬁfgﬁ&)%%s %fthrltls
1005teoarthr|ﬂwspmamhﬂkﬁﬁnmahqgn@ndameUﬂmsanobeusﬁmim&m@mﬁma&muh&breffects
Crohn's di sease

CLoTT 5 ol AT P SR B AR Ly "

di seases. [ 004k ek An@MiSdab&! indSPAE hsthihiendulREd@Sadk, hfteticiypound are used
to treat or prevent inflammatory djsorders selected fromrheupatoid

arthritis, osPyBFeRiqmpgrioges (whbifardsSeier dagledes pyrgine: & WHlsBALRTMPRY ammat or y
bowvel di S@@se?am@a LR b€ rREEHO RS Britid HALARloHemikned therapy to prevent
and treat inflammtory, infectious and inmunorequl atory disorders and

di seases, inclWd2¥g &stdxamplantdc distaakimpouids eddgnhipis ongedrimaess fuagiass nmune
pathologles S UiBk, S d those

pat hol ogi es ngfgggﬁgggﬁl,s ?%ﬁ%g%%ﬁ (Egb ﬂ&ﬂgﬁ%%ﬁ%gﬁgkﬁéﬁ&gﬁm¥ﬁg conpounds
of 20 this |nwﬁmmw®ﬁﬁandﬂmmn@ﬂ EdmpﬂmpdsmWMmﬂhnmaenKHGWhnhosdsumﬁ
utilities. I:OrA e)&% rm re nﬂa;[ngn%a% réces(,)srs Ch.a %uko 1 rlatiinc | ammat i on, the
pr esent conpou HBQ USEd" i H co%yﬁhct|0n mn? N & Plg ?%annatory or
anal gesi c3agead1hes1un: hhaﬁotaﬂs @m@tcslszﬁggnbﬁdnzyraesl hip@xy@eoaisfarmmitolyi tor, a

cycl ooxygenase ﬁ i nhi bi tor, i nterleukin inhibitor, such as an

i nterl euki n- 1We¥ﬂQﬂﬁ?ﬁe“ﬁn@E necrosis factor inhibitor, an NVDA

ant agoni st, apoe22i|nhkkhita@ly, @6 indiaht dosapBhdd &vhh pREmbtd Bhdirtrsre Afnctidi o8y Nt hesi s
of nitric OXIde a non- st er oi dal anti-inflamatory agent, a

phosphodi est efgdeanpmiapFhaokingreespioy teei afaumen shereddtchas abminiserd tammat or y
agent, for ex [cTpyal iStHGR , irin, codeine,
fentaynl, |bugtmi?l%!lgte\(\llnEl %ﬁethd%?%g keto;%%g%ﬁﬁ%g?%ﬂﬁﬁgggﬁggﬁgxen
phenacetin, piroxicam a steroidal anal-gesic, sufentanyl, sunlindac,
interferon al pha 30and the like. Simlarly, the instant conpounds may be
adm nistered with a pain reliever; a potentiator such as caffeine, an

H2- ant agoni st, simethi cone, alum num or magnesi um hydroxi de; a decongest ant
such as phenyl ephri ne, phenyl propanol am ne,



pseudophedri ne, oxynetazoline, ephinephrine, naphazoline, xylonetazoline,
propyl hexedrine, or |evodesoxy-ephedrine; and antitussive such as codeine,
hydr ocodowe,2otiz4asw phen, car bet apent ane, or dextranet horphars2o@/osi7ar eti c;
and a sedating or non-sedating antihistam ne. Likew se, the conpounds of
the invention 5 may be used in conbination with other drugs that are used
in the treatment/prevention/suppression or anelioration of the di seases or
condi tions f ofeylhtyfdbnti e G0 IRRYIBAThOhoth e kONRRLSI (0D, Bf &1ZWS&S Hktamakgh ot her
drugs may be adm nistefed, by a route and i n an amount conmmonly used
therefore, contiefipomansonsdigionelcasqigantinginitye enefivid séonpéamed of the present
| nventi on. Vv]ﬁmlaljnglaw}'ﬁpl%%gpégu@g§ex91ifngfethslngiﬁﬁBtclcn?Qe I%Fll%ity(ft%%ombat

cont enpor aneously with one or nore ot her ugs, a pharnmaceuti cal
conposi ti on cpmhaiininfegtiensc n atditen, deatrgent bfithadidrdnennioted itfhenncoerpounds of t he
nvention gay beuserl, Aesondinoli b he, pbarImeat] cal somesidions of the
present in enf'i O |nc?hdenpﬁgg5 A" 418 6° EontH hoone TG @ THMEY  acti ve
i ngredients, ihichgeinidt@ront or hbe foamipoustdse @iminkigan chyreoitindiecepld it 31]

Exanpl es of other actiye . ingredients that be ¢ ined with the
conpounds of f?%@?ﬂ?@ﬂ%?ﬂﬂ?gﬁﬂiﬁ wﬁaﬂwﬁm§@§%88w§éﬁgﬁaﬁe e n the sanme
phar maceut i cabxFQRRASH ELIRABroudtGE HdBetioR W clRikMRtredeptdt fnRenaliGitioch @} thent €grin
ant agoni sts such as those for selectins, |CAMs and VLA-4; (b) steroids such

as becl omet haddliyery ¢hspmpoysd dijm mawics Hat repdts dirihe esdisetionnf dgrinigetan of
dexanet haggne.and hydrocortisone; 20 (c) immunosuppressants such as

cycl osporin, tacrolinus, rapanycin and other FK506 type i mrunosuppressants;
(d) anti hi st ati0d2d ( Hladditonaepmeatansedhenhsnals, svaeietyad othcomephehicrani ne,
chl or pheni r a%é‘ﬁeaée%e%whﬁr RGP LLATY %Fthe%fe'sglrt Rlveidhe Rl SIRRL LGmals,

di phenhydr am ne, “di pheny ﬁyra Ine, tripelennam ne,  hydroxyZi ne,

met hdi | azi ne, inphudingtbloauzdt hienited ra, oepy, sieepeoatadatsadidogs, cay gnmbepba ditner,

ant azol i ne, ph@niranine.ZS rilam ne .astggj%ole,.terfenadﬁye %8ratadine,
cetirizine, fSLStRNLE; RAC Eneargst FRHRS Foteat UG R SRS EHPIHRED (o)

non- st er oillal HaRkieraké MBMbLE 66 23oMR pasetibed-in 3thONdpséiss, flchrbeiiad dpacies.

nmet aproterenol, fenoterol, isoetharine, albuteral, bitolterol, and

pi rbuterol ), fRepHy!read in the matrodhakayaismmammplompiser famaein Wheim br omi de,
| eukot ri ene  an,aeRinSIEhéRahid bebRS botivi I Rk ModRR AN UK aSiaherdplk ukast
pobi | ukast, 30SKB-102, 203), | eukotriene biosynthesis inhibitors (zileuton,
BAY- 1005) ; ( f Intended topmeqraiagigantagapism; sgopispmpared] pniagenmnsandigSApbg) such as

pr opi oni c acig(gshivatives (al m nopr of en, benxaprof en, bucl oxi c aci d,

car pr of en, f enbu en, fenoprofen, fluprofen, flurbiprofen, ibuprofen,

i ndopr of eA) k&i0dpI of Emscased piopndiiens, of haproxerther opeps ediah,capbe feavdden,
pranoprof en, SUpraheiy, il AR AL i aN @A APE RS My, AGg!  © act d
derivatives (in oné% aci i, - acenetaer n, afc’&Fénat, &Fi"danac” i cl of enac,

f encl of enac, tfRhaLre oedicthic dissatdsaadconditivhQfitmaiing redpih@nag]ergis oxepac,

oxpi nac, 5sulindac, tiopinac, tolnetin, zidonetacin, and zonepirac),
fenam c acid Q‘Q?qs%FPF]Q/%Ssasmau‘Tlf?F%?ﬁ ”é%ih}fl?er%ﬁlmyel}ﬂ%ﬁéeaéeéi d, mefenamc
acid, niflum ayaeictki@ne fnohrh&R@Tt&iRPhilY celRiliBHRY. warboyadtdnt)aci d
derivatives (diflunisal and flufenisal), oxicans (isoxicam piroxicam
sudoxi cam?andcesélvpkilie apguMOgiRs 8/ leelier s sradrymne, shionieyepsiporkdicd,

sul f asal azi ney, Aok CoMIARRIRRAS CEDIAARAYREERIRS! MR- ffPY azone,

nmof ebut azone,  10oxyphenbut azone, phenyl butazone); (g) cycl coxygenase-2
(COX-2) i nhi bhyrsrssnsititily, ingemititiak long disfasqyiBdPHodi. wepahagsmlmypsey fio§iRDE- | V) ;
(1) other ant { . he i ke (] terol |owering
agents such aggﬁﬁ%§%§$£%g%@%¥%ggﬂgﬁﬁﬂg?é%g§g%ﬁ%@gg{%%?%?8é§%Vastatin and
pravastatin, fikylkasigapomlylitt eysteast slldrosis, Sjugrentshsgndrematpohsyosisiequest r ant s

(chol estyr,am ne and cal.esti pol. icotonic acid, fenofibri¢c acid.

Scder | vat Pas SBARMIENEY: 1R Bh R Fafef syt R Guf Plsthire) . and
probucol ; (k) (a@ttopehicilil tphagetiss)sssopttlid-MgalkiaRyndsoth uepb ticeas,

bi guani des (nmetformn), aglucosidase inhibitors (acarbose) and glitazones
(troglit azonel%ﬁ%ﬁlobiots@qwt%&%%wt@ 0. 3RS AR #llspaicNy pupIOE ARGHS
(interferon al pha-2a, interferon-2B, interferon al pha-N3, interferon beta-1
a, interferon beta-lb, interferon gamma-sb); (nm) antiviral conpounds 20such
as efavirenz, nevirapine, indinavir, ganciclovir, |amvudine, fanticlovir,
and zal citabine; (n) other compound such as 5-am nosalicylic acid and
prodrugs thereof, anti-netabolites such as azathi oprine and

6- mer capt opuri ne, and cytotoxi c cancer chenotherapeutic agents. The wei ght
rati o of the conpounds of the invention to the second active ingredient may
be varied and will depend upon the effective doses of 25each ingredient.
[00132] Cenerally, an effective dose of each will be used. Thus, for

o Y " . o R ARIAFSATL P~ 2 1



[ 00134] The conpounds of this invention can be adm nistered in such oral
dosage forns as tablets, capsules (each of which includes sustained rel ease
or timed wel2ensa4309f or mul ations), pills, powders, granulP€S/USeI1005173]
tinctures, suspensions, syrups, and enul sions. They nmay al so be

adm nistered in intravenous (bolus or infusion), intraperitoneal,

subcut aneous, or intramuscular form all using dosage forms well known to
those of ordi &%‘h)és ﬁl@hllxl!atoldnartt}lhﬁs BRI aRH s CRbltik kSlerobik, sG@BmRauALM ni st er ed
al one, but generally will be admnistered wth a pharmaceutical carrier

sel ected on t hetheBiiesyssmggsthenia %Wdﬁséwemmnéetdfabgéﬂnglﬂﬁﬁlﬂmepbfﬁlsand st andard
phar maceuti cal g Fﬁﬁl] O gﬁngfgq AT ol] ounds of
the invention %ﬁ ?@gg&}géﬁiég}y %gﬁﬁg&%% ‘nown agtor such as

t he phar nacodyhding aﬁhgaﬂtomwtlolsbu grsftwérsmshl@spdasetasecuifkamrragwlbm&edd its node
and route of adm ni st , spe sex medi cal

condi 1 on, S and Tronch gt CRy s e SRERH B d S R VRSt The 20
synpt ons; thes&MldﬂmﬁIﬁ&ﬁ&ﬂ“ﬁeﬂﬂu@ﬂE@ﬂMﬁﬁ%ﬁmﬁh@n%ﬁeauﬂﬁﬂMmﬁﬂoﬁfeatnEnt t he

route of admnistration, the renal and heg@tlc functjon of the patient, and
the effect de WF@@“”&“QhV§W6?%Wm8F‘¥§?@rw F Agfmapts, AU CAMAE and prescri be

the effectivedamaty, uffcatid @a@duktg (B8YHbdr & ideOc ARV bnd IHPURERItvitPr arr est
the progress of the t hr onboerbol j ¢ di sor der, [.00136] By way of general

gui dance, t he V#SHItH): GPSiRoRdisApMes . cosinpphilia ipsratigspicgisariidatkocyifen used f or
the indicaped;gfiffohss tthlhh of 5‘1?9{% Qﬁﬁ%ﬁ@as@@&%%n(gn&g]in (Vﬂlcﬂgggesﬂwlé(g of body
wei ght, or between about ng/ kg of body wei ght per day, or
alternati vel ymfb@mw@emr&am% athleeolﬂQl@tedg?ilk@?/tamsﬁd inplndiag.dnbugllynited he doses
will range fr r rate

i nfusi on. Thepoc%%pgﬁgl%l]mﬁl?y éﬁ,&%& %rg%%t%ﬁé Erghn%(ggglgag n{aﬂg"at%c §§§'ir°%'ﬁ% single
dai ly dose, onmuhﬁtaﬂmguag dankyhﬁhsa@emmmyh@k)@dnnnbﬁnededmumn@MMBded

doses of two, . thre ur tines The .co s.of this

i nvention can Iﬁ%"“&‘d‘iﬁl?ﬁa%‘m gty ﬁﬁ“&ﬁé?&% g?roSP i liho%? Slreﬁgde Wb

sui t abl e it r amas@ts of eRintdk@e, re@ptov fidctidnd MSREE, AL art avttIRSiledUSHIY. t r ansder mal
skin patches. Wen adm nistered in the formaof a transdernal dellvery
system the dHVAGH alicpics oy copdiganggiihumagsyor ofigr scichwhich fan bettsaedr at her

than 5interm (4@ plonkd¥ObaiRMbkihd RcHRSFTL LR AhdTER, bilt ARLRBlimFBEocOMPouUnds are
typically admnistered in adm xture wth sui tabl e phar maceutical diluents,
exci pi ent's, ofmBwIsIRArEssioBEN¢heastthayd) pdivishals pald impupededtiancysypdiamaaceut i cal
carriers) sui L,

admnlstratlo%l]ﬂJH EA§§$§P&§r§%5FB F@ﬁg%ﬁ@gggﬂ%ggk%§$§¥?§gm£§§$% $ and the

li ke, and 20_0091rm0$lteeaw h]rwr@ply @onwtelmrmmnaiise@har dmg@u:tapmtt gp¢oam¢0|5t¢@sd

[00139] For i n’?ht 108 causes 1mrr?‘un%1ur1])l rsessrlar'{ I1mm osu ess10 duePocon nqblI et or .
capsul e, the acfpv 3 onen? ean He d tR'a ra™ “non-t oxi c,

phar maceut i calitficiacg ﬁ]p’ea:lptoe fuﬂcﬁ@’r ér otlaet causes; Sntblhfeaﬁoﬂs acsbaa;ssa Su(Sltaal‘ ch,
stea ate, dicalcium

sucr ose, | ucose, S si u
Shosphat e caPeri S ARG MY e N i e e B S

admi ni strati ofvoluktl Worehd}; @THEMuMsid, Eﬁteﬂib@a'msdAs!éera%i%”H%l@Wrﬁ SidhghBieRrbi ned
with any oral, non-toxic, pharnaceutjcally acceptable inert carrier such as

et hanol , gf ychléleOS\‘/%ﬁ@FlaSlséﬂﬂenﬂweﬁ {flkes) emiasijeangtehipysageypdes

necessary, suihgbl&nR 1@Q§%§mm&ﬂﬁrt&ﬁﬂﬁﬁsagMéﬁ @?ﬁ&@é%ﬁ@gv@&@ﬁk%nnénd
col oring agents can also be incorporated into the mxture. Suitable binders

i ncl ude st ar chiscqydllave migraiaesye-al Toxagaes cewedtphiis ggstmmsletlso(le g20@weseli- | act ose,
corn sweetene I tragacant h, or
sodiun1a|gina@§,lgg%%%gy%zQﬂtﬁ&ﬂ%PB{ gglpo ye?E)F%ne g eggl waxes, and
the like. LubAqumﬂ@nmsmﬂmnn.Thﬁ@ﬁqﬂ@ﬁhg@ﬂk@mnmnmncmmmeusmdmungbleate

sodi um st rate, Mo neS|u ste ate ¢ di u beq;o? ?» Hﬁf cetate,

sodi um chPori €™ &h PF?éfefr PRé‘“ ﬁ‘%é)g?éﬁl APty Of ifam 6 10“?11 tation,
starch, et hybncbﬁinhumbfbgelatoﬁgg(ﬁﬁordebeiiﬁdaﬁseh@s. 25xant han gum and the I|ike.

[ 00140] The conpounds of the present invention can also be adm nistered in
the formof |iposone delivery systens, such as snmall unilanellar vesicles,

| arge unil anmell ar vesicles, and nultilanellar vesicles. Liposones can be
formed froma variety of phospholipids,-s3uch as chol esterol, stearyl am ne,
or phosphati dyl cholines. 30[00141] The conpounds of the present invention
may al so be coupled with soluble polyners as targetable drug carriers. Such
pol yners can include pol yvinyl pyrrolidone, pyran copol yner,

pol yhydr oxypr opyl nmet hacryl am de- phenol , pol yhydroxyet hyl aspart am dephenol ,
or pol yet hyl eneoxi de- pol yl ysine substituted with pal mtoyl residues.
Furthernore, the conmpounds of the present invention nmay be coupled to a

cl ass of biodegradabl e polyners useful in achieving controlled release of a



10dosage unit. In these pharmaceutical conpositions the active ingredient

W ll ordinarily be present in an anmount of about 0.5-95% by wei ght based on
t he totalwoengh443d t he conposition. [00143] Gel atin capsulusgomwmy176bnt ai n
the active ingredient and powlered carriers, such as |lactose, starch,

cel lul ose derivatives, nmagnesium stearate, stearic acid, and the 15like.
Simlar diluents can be used to make conpressed tablets. Both tablets and
capsul es can Pmﬁ@]nummdﬁfoﬁdtr&ﬁné%mb Qﬁ%n{eﬁh&%a@nf&h&%&gfsalk%1@dfn‘av' de for
continuous rel ease of medication over a period of hours. Conpressed tablets
can be sugar eweimerngdistasensaneiedd cosemplaiRd i pramsire akdamokiag reserierd pr ot ect
the tablet fr

d|S|ntegrat|oﬁﬂ%%a% g&g§§%r§Pﬁ?g%%Fﬁgr§t¥§gﬁag%8€%%a%ﬂ §2ﬁ&%h¥ﬁ)%%age forns
for oral adm mcsptomxp@ssmnacm @Bmhmughdtﬁloducngl @ﬁulierhblan@lrewpgorto i ncrease

pati ent accept nera

aueous dext r S rtRgt a7l 8 DEpBra* Sughrer Tk i Bt Bt S L5 wen s
propyl ene gl yeaelmighrtipobfcelllyl ene gl ycols are suitable carriers for
parenteral sol uti Sol utions for parenteral admnistration 25my contain
b water sol ubl®12e]'s nsyofhegasRedt %%mﬁﬁ%@tr%ﬁnam may b ?Saﬁroeevgﬁuafﬁ.ﬂvq zi ng agents,
and if necessafiiivelpbdifd agdHRE R BeRSonisAMYf i d@@kﬁhﬂﬁp@&ﬁﬁ&ﬁmSQ%BpﬁﬁmﬁOdlUm
bisulfite, sodiumsulfite, or ascorbic acid, either alone or conbined, are
sui tabl e st abilvFBtiongs digpsied 40 thauseofipae dr mps pqdrygs of Hisicamaprndiof frmalet s and
sodi um EDTA.  |1iAfldhih8MionRAli BRRHH o F3QkHEALAS GRBLHI0 R GERIIHAL I Ves,
such as benzargbnluh1gh g?lde 30ﬁef% ﬁ& rgpr%%éﬁf P
chlorobutanolﬂwwmﬂﬂﬁiikmmﬁgmgﬂﬁmbwﬁQGﬁﬁh@ﬁmﬁﬁﬂwFO@Q@@@E@ﬂhamh@nﬂml
pharmaceutical ca [ ' euti cal
Sci ences, Macﬁrelyu%}l §abq1s%0g§158eten% mré%trﬁeg%mél et}oélileée o’@ﬁs i this field.
[ 00147] Repr eslmrrtozktne\te:epnsst tlp., phamied et mhnainodosasgaerefemnnmnfanrassay to

adm ni stration of 56%?‘ ngeu&Qs of thlﬁ vent on caﬂ 8} Iustrated as
fol | ons: CapstfB&r¢ GoTLBT “AYHrga coaner »3 aHH nodagsuy! ' be prepared
by fillingsstandapthetnéR-asflyeeeriracds, ﬂ%'o@hbﬂur@@@&:‘dkﬁfﬁg agdprvdehth 100
mlligrams of powdered active ingredient, 10150 nmilligrams of |actose, 50
mlligrams of 1%111%0&08%1@ be yyed testesy thelf effesiikenging Peegiisyls cugh compoursismayGel at i n
Capsul es [ 00149}rofidRd HtakiomnRiciAdd fb?eia%qﬂee%r%@é iniphadnadb@RsitbRhen oi | such as

soybean oil, 15cottonseed oil or olive oil may be repared and injected by
means of a poanprm thﬁ @mea@@trmn@ disenses. i The somgeduads ¢f thoingtantimvepfien igel at i n
capsul es cont e capsul es
shoul d be was ISQ{I%%I r| A ai#%@u&twé gf)%mﬁghloﬁl?lafofﬁ%f% c(ﬁ@ﬂlokl;w

20 receptors. In addition, one could utilize the compounds of this invention to examine
the specificity of G protein coupled receptors that are not thought to be chemokine
receptors, either by serving as examples of compounds which do not bind or as
structural variants of compounds active on these receptors which may help define
specific sites of interaction.

25 [00127] The prodrugs of the compound of formula (I) are used to treat or prevent
disorders selected from rheumatoid arthritis, osteoarthritis, septic shock,
atherosclerosis, ancurysm, fever, cardiovascular effects, haemodynamic shock, sepsis
syndrome, post ischemic reperfusion injury, malaria, Crohn’s disease, inflammatory
bowel diseases, mycobacterial infection, meningitis, psoriasis, congestive heart

30 failure, fibrotic diseases, cachexia, graft rejection, autoimmune diseases, skin
inflammatory diseases, multiple sclerosis, radiation damage, hyperoxic alveolar

injury, HIV, HIV dementia, non-insulin dependent diabetes mellitus, asthma, allergic
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20[ 00150] Tabl ets nmay be prepared by conventional procedures so that the
dosage unit is 100 mlligrans of active ingredient, 0.2 mlligrans of

col | oi dalwei2bitgamsodi oxi de, 5 mlligrams of nagnesi um st @aTAIS)102F631
mlligrams of mcrocrystalline cellulose, 11 mlligranms of starch and 98.8
mlligranms of |actose. Appropriate coatings nay be applied to increase

pal atability or delay absorption. 25 Injectable [00151] A parenteral

conposi tion_syiitablgpicQferddii NERbARE ANy TH:Q% bADuTBYMdRd, epar ed by
stirring 1.5% by weight of active ingredient in 10% by vol une propyl ene

gl ycol and wahdminthipparggtiginfashonshallgrgic paitiveagecnias eQmwica Vi ttrnsdatatien.chl or i de
and 30sterili : .0 E : 1 i : pr epar ed
For oral - adm Bl B e Ot O B W BB S SPAER, P v e
active i ngr edfsattis, @8Dopigliogassonicats, chudioxyaes tbsylopbidih] aybtastghrods, mg of sodi um
benzoate, 1.0 of..sorbitol saolution, U SR .. and 0 025 nl of nillin.
5L00153] viher SR EdisstfonS iRl 1RO a5 etonarRaa® BV St ner

ant i coagul ant sadenmics sarddosBxarplseAlzacithat, lghondadagphiihy aldeyabaittiuyfhsl to 100
mlligranms of %ﬂg conmpounds of the invention and about 1 to 7.5 m|ligramns
of the second®IHEMBBEYul ant, per kil ogram of patient body weight. For a
tabl et dosage[foasg) UhoaRMRPEAGSE flodiuBi Sf thOV@RuRDoLBARIAITH ¥re B thE
present in an anmount of about 5 to 10 I0Omi|ligranms per dosage unit, and the
second ant i - cH&JQr Bisyent Mflammatesy fisorders ahestad fiom gegmpgoid arfiis per dosage

uni t. [00}p4] oéﬁﬁ%ﬁﬁriﬁs‘{‘%h&foscﬁ@{%ﬁs, Qhouriifh, FRLLEQUTSRGUM A NGLAPEUL T C agent s

are admnistered with the conpounds of the invention, generally the anount
of each conpodeense,iinflanmappry bawveldhichses doszrgs, cmdestiyphapeifaiios agdtiflor m may be
reduced rel at| St when adm ni stered

al one, in vie&%%?&%%gm%§§W%f%%&gg%2@%§Q%$g%§§c%%%%%t of the therapeutic
agent s when agoil29|st &r edthenaspectithaipotiags ofRaE tdaniuad hry uvddan trpateyi ded as a

singl e dosage unit, the potential exis faor a chem,cal interaction between
Che conbi ned BELTY T eRgrBgY Shede sdrerefam oy ERs cHEEBRounds of |t he
i nventi on1&ndateed@ods, aeinanBithics inflg@Matody Bovid dRtAREH ahdmaltiflcRgPb@sid0dosage
unit they are formul ated such that although the active ingredients are
conbi ned i n al®#Yl e Capbingeé tharpy lo RrRETpHSREN TBREEE: beliteetdt he active
ingredients i ﬁnrﬂhﬂUré%u?a?(Qy (isBARErsiafd 45 @IUCRENdinE LB BRP IRroi ONGaRE sV E
ingredient may be enteric coated. By enferic Coating one of the active

i ngredi ents, well psaysggeiupp pathelpgieriugh esorhpymdterl aehrtiseand etherpedlerbss. waén t he

corbi ned act | ﬁl%s%&?lf]oz i&HhRd abe i?illﬁﬁrat(%%ltebygﬁe AL S oPRE Porﬁ&dﬁh{isoéf the

rel ease of one o e conmponents 1 nt astrolntestinal tract such that
one of thé8e dtanpeament snd gheyedbmpalndawbeh are knhen séronehcihilives. Foatierpld, s

rel eased in tﬂﬁhig%%%nhnesf QRF Othg%mgﬁti e %ngﬁquen%a ng% alsgipe
coated with a'hat éFt"ar™ WhP'Eh &Pt &e'§*AMEUgY S REGTT &PBRTE Y HY B%W% " t he
gastroi nt est i baljudctiacivithmtlal-Bfasdate8sortadalgesid dge@tGuiinisin OplateccRbiiacd bet ween
t he conbi ned active ingredients. Furthernore, the 30 sustained-rel eased
conponent can BEYEL® hiRpy 9CMOéV%%a%?o?aw@glt%&lhquﬁlavk"e LT Suas of t i s
conponent occuf mit@Rhni1Nnlibi€or] AHuBSE hddeosisFhdtdr! inBHRIr NBINPR! S2E0n MO d

i nvol ve the formulation of a conbi nati on product in which the one conponent
i s coat ed?wi t Hhibitepetiiris @yida AebinhibHerethe sathesisel B yrige. 2 neAdtrHél ot her
conponent i s alSaeRRheY Mehfla ?Iﬁ%ﬁ/fglcﬁ@feraﬁg GRS, dr b %Mhé%ﬁf@ss\{né}{ ade of

hydr oxypropyl nethyl cel ['ul'ose or other appropriate materials as
known in the arti-inflammgtodergenio fdrgramme wib papmpenntl lyechzs tfapamioephgonent s. The

pol ymer coatipg.ser t C Ik l.. 5 jer | ion with

Phe other -conbgiihe s BuefiihtRE bl RAL D& b B bRkl 20 0

cont act bet weelenbdeeingorpeaand scrofdacaateesiatsuontapyl ocduliddac,ofitetféren plpks ent

i nvention, whet her .admi.ni.stered in a single dosage.f.ormor_ admnistered in
e S Y G

separate formd" ipdardy, e TPyt copiPqURES anhe HlminaFred Wit 2 IR | eaqi 1y
apparent to thgiserskpdid@idior such Aecafeine, MEE amtgontht WirkdihitdiR, aluminum or

magnesium hydroxide; a decongestant such as phenylephrine, phenylpropanolamine,
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10present disclosure. [00156] Wiile the invention has been described in
detail and with reference to specific enbodi nents thereof, it will be
apparent wo2one4s3pl |l ed in the art that various changesPamaSaadiosi7ent i ons
can be made therein without departing fromthe spirit and scope thereof
VWHAT IS CLAIMED | S: 1A compound of the formula C *OH _ NXAN-kNH2 1HO OH
Cl *OH _ N(AN,.-kO(NH2 1HO OH C *OH _ ?./ N1<"-ir'NH2 1HO OH d *COH

pseudophedrine, oxymetazoline, ephinephrine, naphazoline, xylometazoline,
propylhexedrine, or levodesoxy-ephedrine; and antitussive such as codeine,
hydrocodone, caramiphen, carbetapentane, or dextramethorphan; a diuretic; and a
sedating or non-sedating antihistamine. Likewise, the compounds of the invention

5 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 compounds of the invention are useful. Such other drugs may be
administered, by a route and in an amount commonly used therefore,
contemporaneously or sequentially with a compound of the present invention. When

10 the compounds of the invention are used contemporaneously with one or more other
drugs, a pharmaceutical composition containing such other drugs in addition to the
compounds of the invention may be used. Accordingly, the pharmaceutical
compositions of the present invention include those that also contain one or more
other active ingredients, in addition to the compounds of the invention.

15 [00131] Examples of other active ingredients that may be combined with the
compounds of the invention, either administered separately or in the same
pharmaceutical compositions, include, but are not limited to: (a) integrin antagonists
such as those for selectins, ICAMs and VLA-4; (b) steroids such as beclomethasone,
methylprednisolone, betamethasone, prednisone, dexamethasone, and hydrocortisone;

20 (c) immunosuppressants such as cyclosporin, tacrolimus, rapamycin and other FK-
506 type immunosuppressants; (d) antihistamines (H1-histamine antagonists) such as
bromopheniramine, chlorpheniramine, dexchlorpheniramine, triprolidine, clemastine,
diphenhydramine, diphenylpyraline, tripelennamine, hydroxyzine, methdilazine,
promethazine, trimeprazine, azatadine, cyproheptadine, antazoline, pheniramine

25  pyrilamine, astemizole, terfenadine, loratadine, cetirizine, fexofenadine,
descarboethoxyloratadine, and the like; (e) non-steroidal anti-asthmatics such as b2-
agonists (terbutaline, metaproterenol, fenoterol, isoetharine, albuteral, bitolterol, and
pirbuterol), theophylline, cromolyn sodium, atropine, ipratropium bromide,
leukotriene antagonists (zafirlukast, montelukast, pranlukast, iralukast, pobilukast,

30  SKB-102,203), leukotriene biosynthesis inhibitors (zileuton, BAY-1005); (f) non-
steroidal anti-inflammatory agents (NSAIDs) such as propionic acid derivatives

(alminoprofen, benxaprofen, bucloxic acid, carprofen, fenbufen, fenoprofen,
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fluprofen, flurbiprofen, ibuprofen, indoprofen, ketoprofen, miroprofen, naproxen,
oxaprozin, pirprofen, pranoprofen, suprofen, tiaprofenic acid, and tioxaprofen), acetic
acid derivatives (indomethacin, acemetacin, alclofenac, clidanac, diclofenac,
fenclofenac, fenclozic acid, fentiazac, furofenac, ibufenac, isoxepac, oxpinac,
sulindac, tiopinac, tolmetin, zidometacin, and zomepirac), fenamic acid derivatives
(flufenamic acid, meclofenamic acid, mefenamic acid, niflumic acid and tolfenamic
acid), biphenylcarboxylic acid derivatives (diflunisal and flufenisal), oxicams
(isoxicam, piroxicam, sudoxicam and tenoxican), salicylates (acetyl salicylic acid,
sulfasalazine) and the pyrazolones (apazone, bezpiperylon, feprazone, mofebutazone,
oxyphenbutazone, phenylbutazone); (g) cyclooxygenase-2 (COX-2) inhibitors; (h)
inhibitors of phosphodiesterase type IV (PDE-IV); (i) other antagonists of the
chemokine receptors; (j) cholesterol lowering agents such as HMG-COA reductase
inhibitors (lovastatin, simvastatin and pravastatin, fluvastatin, atorvastatin, and other
statins), sequestrants (cholestyramine and colestipol), nicotonic acid, fenofibric acid
derivatives (gemfibrozil, clofibrat, fenofibrate and benzafibrate), and probucol; (k)
anti-diabetic agents such as insulin, sulfonylureas, biguanides (metformin), a-
glucosidase inhibitors (acarbose) and glitazones (troglitazone and pioglitazone); (1)
preparations of interferons (interferon alpha-2a, interferon-2B, interferon alpha—N3,
interferon beta-1a, interferon beta-1b, interferon gamma-1b); (m) antiviral compounds
such as efavirenz, nevirapine, indinavir, ganciclovir, lamivudine, famciclovir, and
zalcitabine; (n) other compound such as 5-aminosalicylic acid and prodrugs thereof,
anti-metabolites such as azathioprine and 6-mercaptopurine, and cytotoxic cancer
chemotherapeutic agents. The weight ratio of the compounds of the invention to the
second active ingredient may be varied and will depend upon the effective doses of
each ingredient.

[00132] Generally, an effective dose of each will be used. Thus, for example,
when the compounds of the invention are combined with an NSAID the weight ratio
of the compound of the present invention to the NSAID will generally range from
about 1000:1 to about 1:1000, or alternatively from about 200:1 to about 1:200.
Combinations of the compounds of the invention and other active ingredients will
generally also be within the aforementioned range, but in each case, an effective dose

of each active ingredient should be used.
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[00133] The compounds are administered to a mammal in a therapeutically
effective amount. By “therapeutically effective amount” it is meant an amount of the
compound 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 discase.

DOSAGE AND FORMULATION
[00134] The compounds of this invention can be administered in such oral dosage
forms as tablets, capsules (each of which includes sustained release or timed release
formulations), pills, powders, granules, elixirs, tinctures, suspensions, syrups, and
emulsions. They may also be administered in intravenous (bolus or infusion),
intraperitoneal, subcutancous, or intramuscular form, all using dosage forms well
known 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 route of administration and standard pharmaceutical practice.
[00135] The dosage regimen for the compounds of the invention will, of course,
vary depending upon known factors, such as the pharmacodynamic characteristics of
the particular agent and its mode and route of administration; the species, age, sex,
health, medical condition, and weight of the recipient; the nature and extent of the
symptoms; the kind of concurrent treatment; the frequency of treatment; the route of
administration, the renal and hepatic function of the patient, and the effect desired. A
physician or veterinarian can determine and prescribe the effective amount of the drug
required to prevent, counter, or arrest the progress of the thromboembolic disorder.
[00136] 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 mg/kg of body weight, or between about 0.01 to 100 mg/kg of body weight per
day, or alternatively, between about 1.0 to 20 mg/kg/day. Intravenously, the doses
will range from about 1 to about 10 mg/kg/minute during a constant rate infusion.
The compounds 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.
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[00137] The compounds of this invention can be administered in intranasal form
via topical use of suitable intranasal vehicles, or via transdermal routes, using
transdermal skin patches. When administered in the form of a transdermal delivery
system, the dosage administration will, of course, be continuous rather than
5 intermittent throughout the dosage regimen.

[00138] The compounds are typically administered in admixture with suitable
pharmaceutical 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, capsules, elixirs, syrups and the like, and

10 consistent with conventional pharmaceutical practices.
[00139]  For instance, for oral administration in the form of a tablet or capsule, the
active drug component can be combined with an oral, non-toxic, pharmaceutically
acceptable, inert carrier such as lactose, starch, sucrose, glucose, methyl cellulose,
magnesium stearate, dicalcium phosphate, calcium sulfate, mannitol, sorbitol and the

15  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,
glycerol, water, and the like. Moreover, when desired or necessary, suitable binders,
lubricants, disintegrating agents, and coloring agents can also be incorporated into the
mixture. Suitable binders include starch, gelatin, natural sugars such as glucose or

20  beta-lactose, corn sweeteners, natural and synthetic gums such as acacia, tragacanth,
or sodium alginate, carboxymethylcellulose, polyethylene glycol, waxes, and the like.
Lubricants used in these dosage forms include sodium oleate, sodium stearate,
magnesium stearate, sodium benzoate, sodium acetate, sodium chloride, and the like.
Disintegrators include, without limitation, starch, methyl cellulose, agar, bentonite,

25  xanthan gum, and the like.
[00140] The compounds of the present invention can also be administered in the
form of liposome delivery systems, such as small unilamellar vesicles, large
unilamellar vesicles, and multilamellar vesicles. Liposomes can be formed from a
variety of phospholipids, such as cholesterol, stearylamine, or phosphatidylcholines.

30 [00141] The compounds of the present invention may also be coupled with soluble
polymers as targetable drug carriers. Such polymers can include

polyvinylpyrrolidone, pyran copolymer, polyhydroxypropylmethacrylamide-phenol,
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polyhydroxyethylaspartamidephenol, or polyethyleneoxide-polylysine substituted
with palmitoyl residues. Furthermore, the compounds of the present invention may
be coupled to a class of biodegradable polymers useful in achieving controlled release
of a drug, for example, polylactic acid, polyglycolic acid, copolymers of polylactic
5 and polyglycolic acid, polyepsilon caprolactone, polyhydroxy butyric acid,
polyorthoesters, polyacetals, polydihydropyrans, polycyanoacylates, and crosslinked
or amphipathic block copolymers of hydrogels.
[00142] Dosage forms (pharmaceutical compositions) suitable for administration
may contain from about 1 milligram to about 100 milligrams of active ingredient per
10 dosage unit. In these pharmaceutical compositions the active ingredient will
ordinarily be present in an amount of about 0.5-95% by weight based on the total
weight of the composition.
[00143]  Gelatin capsules may contain the active ingredient and powdered carriers,
such as lactose, starch, cellulose derivatives, magnesium stearate, stearic acid, and the
15  like. Similar diluents can be used to make compressed tablets. Both tablets and
capsules can be manufactured as sustained release products to provide for continuous
release of medication over a period of hours. Compressed tablets can be sugar coated
or film coated to mask any unpleasant taste and protect the tablet from the
atmosphere, or enteric coated for selective disintegration in the gastrointestinal tract.
20  [00144] Liquid dosage forms for oral administration can contain coloring and
flavoring to increase patient acceptance.
[00145] In general, water, a suitable oil, saline, aqueous dextrose (glucose), and
related sugar solutions and glycols such as propylene glycol or polyethylene glycols
are suitable carriers for parenteral solutions. Solutions for parenteral administration
25  may contain a water soluble salt of the active ingredient, suitable stabilizing agents,
and if necessary, buffer substances. Antioxidizing agents such as sodium bisulfite,
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 solutions can contain preservatives, such as benzalkonium chloride,

30  methyl- or propyl-paraben, and chlorobutanol.
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[00146]  Suitable pharmaceutical carriers are described in Remington’s
Pharmaceutical Sciences, Mack Publishing Company, a standard reference text in this
field.

[00147] Representative useful pharmaceutical dosage-forms for administration of

the compounds of this invention can be illustrated as follows:

Capsules

[00148] A large number of unit capsules can be prepared by filling standard two-
piece hard gelatin capsules each with 100 milligrams of powdered active ingredient,
150 milligrams of lactose, 50 milligrams of cellulose, and 6 milligrams magnesium

stearate.

Soft Gelatin Capsules

[00149] 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.

Tablets

[00150] 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.

Injectable

[00151] 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

sterilized.

Suspension
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[00152] An aqueous suspension can be prepared for oral administration so that
each 5 mL contain 100 mg of finely divided active ingredient, 200 mg of sodium
carboxymethyl cellulose, 5 mg of sodium benzoate, 1.0 g of sorbitol solution, U.S.P.,
and 0.025 mL of vanillin.

5  [00153] Where the compounds of this invention are combined with other
anticoagulant agents, for example, a daily dosage may be about 0.1 to 100 milligrams
of the compounds of the invention and about 1 to 7.5 milligrams of the second
anticoagulant, per kilogram of patient body weight. For a tablet dosage form, the
compounds of this invention generally may be present in an amount of about 5 to 10

10  milligrams per dosage unit, and the second anti-coagulant in an amount of about 1 to
5 milligrams per dosage unit.
[00154] Where two or more of the foregoing second therapeutic agents are
administered with the compounds of the invention, generally the amount of each
component in a typical daily dosage and typical dosage form may be reduced relative
15  to the usual dosage of the agent when administered alone, in view of the additive or
synergistic effect of the therapeutic agents when administered in combination.
Particularly when provided as a single dosage unit, the potential exists for a chemical
interaction between the combined active ingredients. For this reason, when the
compounds of the invention and a second therapeutic agent are combined in a single
20 dosage unit they are formulated such that although the active ingredients are
combined in a single dosage unit, the physical contact between the active ingredients
is minimized (that is, reduced). For example, one active ingredient may be enteric
coated. By enteric coating one of the active ingredients, it is possible not only to
minimize the contact between the combined active ingredients, but also, it is possible
25  to control the release of one of these components in the gastrointestinal tract such that
one of these components is not released in the stomach but rather is released in the
intestines. One of the active ingredients may also be coated with a material which
effects a sustained-release throughout the gastrointestinal tract and also serves to
minimize physical contact between the combined active ingredients. Furthermore, the
30  sustained-released component can be additionally enteric coated such 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 component is coated with
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a sustained and/or enteric release polymer, and the other component is also coated
with a polymer such as a low-viscosity grade of hydroxypropyl methylcellulose
(HPMC) or other appropriate materials as known in the art, in order to further
separate the active components. The polymer coating serves to form an additional
S barrier to interaction with the other component.

[00155] 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 form 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

10 present disclosure.
[00156] While the invention has been described in detail and with reference to
specific embodiments thereof, it will be apparent to one skilled in the art that various
changes and modifications can be made therein without departing from the spirit and

scope thereof.
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or a pharmaceutically acceptable salt formthereof 52. A conpound of the
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2. A compound of the formula
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20 in need thereof a therapeutically effective amount of one or nore of the
conpounds of claim1l; wherein said disorder is selected from

ost eoar t wot2os/04830eur ysm fever, cardi ovascul ar effect spCCushorossddsease,
congestive heart failure, autoi mune diseases, H V-infection,

Hl V- associ ated denmentia, psoriasis, idiopathic pulnonary fibrosis,
transplant arteriosclerosis, physically- or chem cally-induced brain
trauma, 25nefiropathi ¢ paki nfTanmatory bowel digease, alveoli{is,

ul cerative colitis, syste | epus erythenatosug,wﬂephrotOX|c serum
nephritis, glonerul onephritr’s, 'a-th nul \/Qp?er05|s at herloscl erosi s,
rheumatoid afthritis, resteno ry pl'antation, multiplle nmyel oma,
col orectal cancer heoat acel | ul ar Q:ahcer and other cancers. WD
2011/ 044309PCT/ US2010/ 051731 8. A nethod for treating inflamrmatory
di seases conpr. m nj Il t in need thereof a
therapeutlCSPP}gggggggnghgﬁﬁﬁﬁgg %ﬁt%ggg}k%gre of the conpounds of claim
1. 5 9. A nethod for preparing a nmedi cament for the treatnent of

osteoarthritis, aneurys f ever ardi ovascul ar effects, Crohp' s disease,
Congest i ve heart i1 urabtasiieh i i LR Sy e o £ fdtecuialy

HI V- associ at edcce@tmﬁab:iraer 409 QltheRgpeBtical ¢ bEREL HhBouy bNaRaE Ynotd dmsi s,

transplant arteriosclerosis, physically- or 10chem cally-induced br ai n
trauma, neuroﬁﬁﬁﬂW&fﬂgck“nlnflannatory bowel disease, alveolitis,

ul cerative colitis, system c |upus erythematosus, nephrotoxic serum
nephritis, glonerulonephrltls asthma, nultiple sclerosis, atherosclerosis,
and rheumat oi d artﬁrltr%pﬁﬁmﬁﬁpgwhgnm%ﬁﬁﬂnQ@Pmye@ﬁgi@wHW5ﬁ@K@¥Ythe
conpounds of % t%lé’carﬂ% andatherrp«]agncaﬁ‘y QﬁéeﬁanﬂL&{nt chﬁl%tolr B ient in need
of therapy conp sin nistering to sard patient 1 n need thereof a
therapeutﬂ@albmm@mhénﬂb%snénnunt of one or nore of the conmpounds of claim
1. 2011. A method for treating a disorder conprising admnistering to a
patient in need thereof a therapeutically effective anount of a conposition
of claim 3, whereif saialmdiheofadetodubtisedfbt@ckiid archoabdlénartdptortattdyity
aneurysm fever, Cardlovascular effects, ohn! s _di seas ngestive heart
failure, autofRIFESHIGULLEEne thppaticht waiepdherepf 3 therangyticalk ye?gto eefent i a,

psori asi s, |dh@@@ﬁbf&wpyhﬁﬁp@nmg&mﬁbq&hsﬁcgﬁﬁnansplant arteriosclerosis,
physicallg or chem cal ly-induced brain trauma, neuropathic pain,

i nfl anmat 87y bowel di sease, alveolitis, ulcerative colitis, systemc |upus
er yt hemt osUS, NepAIr Ot oyt G HRIWILABR BN fckcin (0l ATRSHQPERI i cTecdBh NTE,

mul tiple scler05|s atherosclerosis, rheumatoid arthritis, restenosis,

or gan transplaﬁn@yuxﬁﬁRﬁuﬂﬂﬁﬁléﬁﬂﬁé@bﬁﬂwmmolorectal cancer, hepatocellular
cancer and ot her 30cancers. WO 2011/044309PCT/U82010/051731 12. A net hod
for treating inflamuatory di seases conprising adm nistering to a patient in
need thereof a thet.apeut 'rrxeﬁlbdiwjorerfeatdargtai dierdomroemprisirfg aalm'mmdlg'tbia@atimt claim

3. 513. A thod f rin canent for.the tre a

o5t ooor s Fa ek Ino R ER e Ra SNt Py i o TR wdypt case.
congesti ve heakim f; ailliellﬂiﬁfsal(adﬁts@ﬂémyfwecfﬂdﬁ"ﬁﬁsmeoaﬂrﬂrsl i@t Ofdyer,

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

transpl ant ar FaéF“iOB%SE‘I‘I%rr%@Fté  Crighyys isease. fongfﬁm@ﬁl@mt EAlPIcy Ui BRYEE br ai n

trauma, neur opRERESHPikTectioRf AMIREQAY] LAYVl PhSRAR EidiopARlc\PERMdnhlyS .
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nephritis, gl Ghrispisd temEpK PEtgriosclgropifyphy sigally prshemisaihetguged brain s cl er osi s,
and r heur@§ Oi getﬁ&iﬂaﬁﬁé fidn% 1&%5&‘[ 'ng%l%srweaél{f&%t@ u@&%@é %511‘[19 nSIyQLEmR:l aim 3

into a use armaceut’i cal dos orm 1514, A'method for treating a
patient in neb@ubﬁyﬁhmwaﬂylﬁmhwkmgnﬁgmadmhnﬁsgbnwnqxwpmy&l@ﬂpmxlent in need

thereof a they aR%‘I’e sci%?olsgsyatﬁérfos% etrés\llserh%rrff?l%,I }d a?tfhn?‘s (fes%&sisl tolrg f of claim 3.

transplantation, multiple myeloma, colorectal cancer, hepatocellular cancer and other

cancers.
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8. A method for treating inflammatory diseases comprising administering
to a patient in need thereof a therapeutically effective amount of one or more of the

compounds of claim 1.

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

L.

10. A method for treating a patient in need of therapy comprising
administering to said patient in need thereof a therapeutically effective amount of one

or more of the compounds of claim 1.

11. A method for treating a disorder comprising administering to a patient
in need thereof a therapeutically effective amount of a composition of claim 3,
wherein said disorder is selected from osteoarthritis, aneurysm, fever, cardiovascular
effects, Crohn’s disease, congestive heart failure, autoimmune diseases, HIV-
infection, HIV-associated dementia, psoriasis, idiopathic pulmonary fibrosis,
transplant arteriosclerosis, physically- or chemically-induced brain trauma,
neuropathic pain, inflammatory bowel disease, alveolitis, ulcerative colitis, systemic
lupus erythematosus, nephrotoxic serum nephritis, glomerulonephritis, asthma,
multiple sclerosis, atherosclerosis, rheumatoid arthritis, restenosis, organ
transplantation, multiple myeloma, colorectal cancer, hepatocellular cancer and other

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

claim 3.

13. A method for preparing a medicament for the treatment of
osteoarthritis, ancurysm, fever, cardiovascular effects, Crohn’s disease, congestive
heart failure, autoimmune diseases, HIV-infection, HIV-associated dementia,
psoriasis, idiopathic pulmonary fibrosis, transplant arteriosclerosis, physically- or
chemically-induced brain trauma, neuropathic pain, inflammatory bowel disease,
alveolitis, ulcerative colitis, systemic lupus erythematosus, nephrotoxic serum
nephritis, glomerulonephritis, asthma, multiple sclerosis, atherosclerosis, and
rheumatoid arthritis comprising formulating a composition of claim 3 into a useful

pharmaceutical dosage-form.
14. A method for treating a patient in need of therapy comprising

administering to said patient in need thereof a therapeutically effective amount of a

composition of claim 3.
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